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_ Dear Mr. Deiaso:

The revised final draft of the Love Canal Enuirnnmantnl Infnrmntinn
Decument is submitted herewith. 'We need all comments by Friday,

 April 30th, in order to meet project schedule. Comments should be
forwarded directly to Cliff Thompson in Montgomery.

iﬁﬂa:qﬁrﬂanﬁa with previous directive, we are supplying all copies’
to you for you to distribute. A distribution list is enclosed.

- Very :ruly'ynufa,f
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Mr. Don Deieso

U.5. Environmental Protection
Agency

Region II

26 Federal Plaza

New York, New York 10278

Dear Mr. Deieso:
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C. Thompson, CHZM HILL
D. Deieso, EPA =
April 12, 1982

FEAS

Subject: Draft FPinal Report, Love Canal

We have revised the Love Canal Environmental Information
Document based on comments received. Expanded leachate
alternatives have been removed in the final draft.

The plans and specifications are scheduled for final review
in May; therefore, we expect no difficulties meeting a June

bid date.

I am attaching a projected schedule of activities for com-

pletion of the project, assuming an April 19 release of the

EPA R&D report.

At the request of your office, the reports are being dis~-
tributed directly to reviewers to facilitate a timely

response.

I look forward to receiving review comments.

Yours truly,

o Hhmpor—

Cliff Thompson
Project Manager
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LOVE CANAL PROJECT 1 ACTIVITY SCHEDULE

Activity : Date (week of)
Release of EPA Report 4/19
Release of EID 5/3
Public Meeting in Niagara Falls 5/17 .
Advertise for Bids 5/24
Receive Bids ; 6/21
Evaluate/Award Bids 7/19
Contractor Mobilize/Begin B/2
First Phase Complete 11/15
Second Phase Begin - April, 1983
Second Phase Complete August, 1983

Note: This schedule assumes that the EPA Report release will
not delay Project 1. Times shown are estimates that
are subject to considerable change dependent upon
each sequential step. Construction time estimates can

be more accurately projected when the design has been
completed.
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= SUMMARY

Numerous investigations have been' conducted during the past
few yvears to document the effects upon the surrounding area
of past hazardous waste disposal practices at Love Canal. ,
This report was authorized to evaluate alternative plans for
the firest of a number of planned remedial actions at the
site, and to develop in detail, a conceptual plan to be
selected by the United States Environmental Protection

Agency and New York State Department of Environmental
Control.

Several preliminary plans were evaluated, as follows:

o One No-Additional-Action Plan, providing for
continued operation of the existing leachate
collection system and treatment facilities at an
average flow rate of about 8 gallons per minute.

o Three variations of a plan to expand the existing
leachate collection system using components of the
storm and sanitary sewers and drains around the
houses. This would increase the treatment plant
average flow rate to between 11 and 28 gallons per
minute. By increasing the interception of con-
taminated groundwater, this plan would reduce the
movement of groundwater away from the site. These
alternatives were eliminated based on preliminary
evaluation and almo on the announcement of plans to
demolish all houses within the fence.

o Three plans to partially contain the site within a
slurry wall extending from ground surface to a
clay formation of reduced permeability at a depth
of up to 14 feet, plus expansion of the existing
clay cap to cover most of the area within the
slurry wall. ' This approach could reduce treatment
plant flow rates to about 3 gallons per minute.

Preliminary cost analyses indicated that 1ife cycle coste
for the containment plans are pubstantially lower than for
the other plans due to lower operation, maintenance, and
replacement costs. Health and safety considerations, en-
vironmental effects, and several other criteria alsoc favored
implementation of a containment plan.

Subsequently, a plan was selected for detailed development
and evaluation, reflecting a containment concept with a
treatment plant flow rate averaging about 3 gallons per
minute. The selected plan includes surrounding the entire
site with a slurry wall and covering essentially all of the
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site with a clay cap, graded to promote increased surface
runoff from the site. Existing utility lines crossing the
site boundary will be cut off and plugged. Most existing
monitor wells will be maintained, and new water and waste-
water lines will be provided to serve the leachate treatment
plant. Provisions will be made for continued utility service
to the school. The existing storm and sanitary sewers may
be cleaned within the site to remove contaminated deposits
before these lines are plugged. Alsc, the slurry wall may
be constructed using a vibrated beam method or using an
excavated trench, backfilled with slurry. -

These activities have been coordinated with the planned
NYSDOT demolition contract to reduce redundant activity and
improve the total project effectiveness. The work described
in Chapter 6 of this report is planned to begin in the fall
of 1982 with a two phase construction period ending in the

summer of 19B83.
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CH2M HILL was authorized by the United States Environmental
Protection Agency (USEPA) and the New York State Department
of Environmental Conservation (NYSDEC) to complete the first
of a number of potential projects designed to contain and/or
remove contamination directly attributable to past waste
disposal practices at Love Canal. This first project con-
aidered only the problems within the fenced area. A number
of projects relating to the solution of problems outside the
fence are planned. Project 1 includes preparation of bidding
documents for implementation of the remedial action program
at the Love Canal site, and also includes preparation of
this Environmental Information Document (EID). The purpose
of the EID is to develop and evaluate alternatives for
remedial action within the fenced compound area directly*
surrounding the canal. One alternative, selected by NYSDEC
and USEPA for further evaluation, is developed in detail.

Considerable study has been conducted at Love Canal over the
last several years. The selection and design of the planned
action described in this report is based on data collected

in the prior studies and made available to the consultants,
as summarized in Appendix A.

The remedial action project has been significantly altered
by decisions made in recent months. Homes in Rings 1 and 2
are now planned for demolition in early summer 1982 and the
initiation of construction described in this report is not
planned until early fall. These decisions have eliminated
the need to consider several of the alternatives developed
in the initial draft of this report. The development of the
selected alternative has taken into account information made
available to the consultants by March 1, 1982,



H 2.0~--PROJECT OBJECTIVES

CH2M HILL's Draft Work Plan,: dated September 29, 1981,
expressed a need to restate the project objectives to assure
a clearer understanding of NYSDEC's Work Directive. This
was accomplished at a meeting between CH2M HILL, USEPA, and
NYSDEC in Washington, D.C., on October 13, 1981, The re-
stated objectives are to be .accomplished using existing data
and can be completed within the initially required time

frame. The restated objectives, although not significantly
different from the initial jectives, allow a clearer

comparison batween the varicus alternatives being considered
for Project 1.

Project 1, therefore, is dalihnnd to accomplish the following
objectives:

1. To prevent the movement of significant contami-
nants off-site through the storm and sanitary
sewers, roads, and other utility systems.

2. To isolate the tr 'upurt of surface runoff fr&n
the site and increase the volume of runoff.

3. To improve the collection of contaminants in the
shallow groundwater by collecting subsurface flow
into the leachate collection and treatment system.

4. To reduce the flﬂﬁibf shallow grnundwntarb!run the
site.

The Environmental Infurmatinﬁ'ﬂncumant addresses aaﬁh of the
alternative plans in terms of their ability to meet theses

project uhiactivan as well as other performance criteria
described in Section 5.



= 3.0~~DESCRIPTION OF PRELIMINARY ALTERNATIVES

A meeting was held on October 13, 1981, with representatives
from EPA and NYSDEC. As a result of this meeting, five
principal alternatives were selected for preliminary evalua-
tion, one of which had two variations that were conaidered.
The decision to demolish homes in Rings 1 and 2 eliminated
two of these alternatives from further consideration.
However, these two alternatives had been tentatively rejected
on both an economic and technical basis, prior to this
decision. 1In the following section, each of the remaining
alternatives is described in sufficient detail to support
subsequent evaluation and economic analysis.

3.0--ALTERNATIVE ONE--NO ADDITIONAL ACTION

As implied by the name, this alternative entails no addi-
tional measures within the fenced area to contain or control
contamination directly attributable to Love Canal. The pre-
sent leachate collection and treatment system would continue
in operation. Storm and sanitary sewer flows would continue
to leave the area except where these sewers are currently
plugged. No further measurea would be implemented to expand
the leachate collection system, and no sewer cleaning and
rehabilitation would be conducted. This alternative does
not preclude additional measures outside the fenced area
that are beyond the scope of this project. It is assumed
that leachate flow to the existing onsite treatment plant
would probably increase as a result of the changed area
percolation characteristics following home demolition.

The present leachate treatment plant is designed for maximum
flows of 200 gallons per minute (gpm). During the period
January 1980 to February 1981, flows averaged 8.3 gpm
(12,016 gallons per day, gpd). The peak day flow was 48
gpm, declining to 41 gpm for the peak 3~-day flow occurring
in February 1981. Since the high flows generated during the
initial operation of the temporary leachate collection and
treatment facilities in late 1979, average monthly leachate
flows have ranged from 204,200 gallons to 664,800 gallons.

In addition to the treatment plant flow averaging 8.3 gpm,
an additional unknown flow leaves the site in the storm and
sanitary sewers, resulting from infiltration to these sewer
systems., An attempt has not been made to gquantify this
flow, however the additional flow is probably in the range
of 2 to 7 gpm, based on calculations from infiltration flows
in the Niagara Falls area. The total flow leaving the site
under present conditions is estimated at 10 to 15 gpm.
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3.2-~UTILITY CUT-OFF CONTAINMENT

Previous investigations have concluded that the lateral
movement of contaminants from Love Canal occurs primarily
along paths of least hydraulic resistance such as sewer .
lines and pipe trenches. There is little evidence of
lateral movement through area soils of low permeability.
Trenches excavated and backfilled during utility pipeline
construction may provide preferential pathways through which
contaminated material may move, particularly considering
that backfill materials are not well documented. For this
reason, it is desirable to construct a slurry trench or
slurry wall at each point along the fence line where a road
or utility line crossing is known to exist to reduce thas
potential for off-site migration of contaminants.

L 3
Review of available records regarding utility line location
indicates that utilities are located within roadway rights-
of-way. Seven roadways pass through the fence line, with
right-of-way widths ranging from 50 to 65 feet. Consegquently
about 420 feet of slurry trench or slurry wall will be
required., Depth of the cutoff wall at each location should
extend at least one foot below the lowest sewer line invert
elevation indicated from available drawings, or one foot
below the top of the soft clay formation found throughout
the area, whichever is deeper. The top of soft clay is
below the bottom of vertical desiccation cracks in overlying
hard clays in these lacustrine deposits. About 6 feet of
hard clay will need to be penetrated. fTable 3-1 shows the
approximate total depths at each roadway cutoff wall site.
The cutoff wall could be either a vibrated beam slurry wall

or an excavated trench backfilled with soil and bentonite
llurr]’-

The onsite existing utilities will be abandoned as the cut-
off slurry walls are constructed. The storm and sanitary
sewers will be plugged at selected manholes to reduce
horizontal movement within the fenced area. The plans and
specifications will include a separate bid item to power rod
(where necesgsary) and "dry” bucket clean these sewers to
remove sediment and contaminated material. The material
removed would be taken to a secure landfill using RCRA
procedures for manifesting and transporting. The decision
to clean the sewers will be made based on information avail-
able at the time bids are received.

New storm drainage facilities would be constructed across
lot lines to avoid homes or democlished foundations tying
into existing off-site atorm sewers. Using multiple inlets
at the low points along with a 12-inch storm sewer would

3 =3
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CUTOFF WALL DESIGN DATA

: Minimum Sewer Min. Cutoff

Street Elevation Invert Elevation Depth to Wall Depth
Location B (£t msl) Description Elevation Soft Clay (£t)
97th Street at Colvin Blvd. 571.5 10® sSanit. 558¢% 10.0 14
97th Street at 96th Avenue 573.8 6" Water 569.8 12.0 12
97th Street at Frontier 5&4.2 21" Storm 564.7 10.5 11
99th Street at Colvin 572.6 10" sanit, 562.7 13.0 13
Wheatfield near }Bﬂth Street 572.7 10" sanit. 561% 10.5 13
99th Street at Prontier 574,0 21" Storm 564.6 10.5 11
97th Street at Read Avenue 572.4 No Utilities - 13.5 . 14

Note: Actual depth will be determined during construction.
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» INSTALL NEW 8" PV.C. AT 04%
PLACE GROUT FILLET IN UPSTREAM
CATCH BASINS AS REQUIRED.

PLUG ALL EXISTING CONNECTIONS
TO STORM SEWER.

INSTALL NEW 8" PY.C. AT 040%. -
PLACE GROUT FILLET IN UPSTREAM

127 CONC. OR VC
s CATCH BASIN AS REQUIRED.
SCALE1"=10
FIGURE 3-1.
Alternative 2. — Typical connection of existing storm inlets for offsite conveyance of
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- ﬁ EXIST. CURB

UNDERDRAIN
PLAN PLAN

INSTALL SOLID RIGID FOAM
INSULATION MATL, TO BE
ANCHORED INSIDE CB.
WITH EPOXY CAP.

| REMOVE EXISTING. C.
ELBOW AS REQD.

g

£

N

NSULATION MATL.~ . N
TO BE ANCHORED | bt oo b I
INSIDE CB. .- . -- ;
_ 'SECTION A-A SECTION B-B g Ft::m "
HEu Ohasrrae Cort Wﬁ *  No Curb Underdrains

- b FIGURE 3-2.

Altemnative 2. Fruposad modifications to existing stormwater catch basins
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reduce ponding and provide positive drainage from the site,
but would not provide the degree of drainage normally

associated with regular catch basin spacing in residential
areas.,

L J

Por preliminary design purposes it is assumed that existing
catch basins located at 7 low points along 97th and 99th
Streets would be converted to collect runoff and convey it
off-site as shown on Figure 3-1. These catch basins would
be modified as shown on Pigure 3-2 to collect stormwater
from both sides of the street and to prevent flows from
entering the existing storm sewer system. Figure 3-3
illustrates the site following house demolition and Pigure
3-4 details the construction planned in Alternative 2. The
action described in the alternative would have little
impact upon the site water balance, compared to Alternative

3.3-~PARTIAL SLURRY WALL CONTAINMENT

The intent of Alternative 3.3 is to contain the site to a
significant degree, to reduce subsurface infiltration both
vertically and laterally, and to reduce flows through the
leachate collection and treatment system, thereby reducing
operating costs.

This would be achieved by implementing all elements of
Alternative 3.2. Additionally, slurry walls would be
constructed at locations where subsurface movement of water
may occur along a preferential natural route such as .a sand
lens or drainage swale, as identified from previous soil
borings and geophysical surveys. The slurry walls would
also be constructed at points where contamination has
potentially migrated towards 97th and 99th Streets, some of
which overlap with sand lenses and drainage swales. About
3,000 lineal feet of cutoff walls would be required, to
depths up to about 14 feet, including the 420 lineal feet at
road exits from the site. Exact locations and lengths need
to be confirmed if this approach is selected. All slurry
wall locations would be along the east side of 99th Street
and along the west side of 97th Street. Figure 3-5 shows
the proposed location of these cutoff walls, which would
also be located at all points where utilities and roads
leave the fenced area, as in Alternative 3.2.

An important element of Alternative 3.3 would be expansion
of the clay cap over the entire area within the cutoff
walls, to reduce vertical recharge of the shallow soil
system, varticg; permeability of the clay cap should be on
the order of 10 " cm/sec or less to significantly reduce
recharge. The existing clay cap would be extended to the
outer edge of 97th and 99th Streets over the demolished Ring



1 homes. The streets within the fenced area not necesasary
to maintain the school or treatment plant will be covered
with the expanded clay cap. Several alternative designs are
available that accomplish the objectives of the expanded cap
system. Selection of the system for detailed design will be
made on the basis of effectiveness and life cycle cost. For
cost estimate purposes, a bentonite treatment system with a
minimum depth of 12" and slope of 2% from street to the
existing cap has been selected. 8ix inches of top soil and
grass system are also included. The system designed will be
nufficiant to reduce formation of vertical desiccation
cracks. :

Following completion of the cutoff walls and the expanded
clay cap, the hydraulic gradient for subsurface movement of
water will be toward the canal from all directions, through
the natural soils. Recharge that would occur through the
cap or alcong higher permeability routes such as drainage
swales, sand lenses or utility trenches would be reduced.
Due to the low permeability of the shallow soils, the rate
of inflow to the site will be very low. Discharge from the
site will occur through continued operation of the existing
leachate collection and treatment system, However, within a
period of a few years, an eguilibrium will be established
between inflow and outflow at the site, with groundwater
levels controlled by the barrier drain and by a hydraulic
gradient to the drain from the edge of the clay cap in areas
where the cutoff wall is absent. Estimated equilibrium flow
rate is within a range of 3 to 5 gallons per minute (gpm)
with the range reflecting natural variations of soil perme-
ability that may be anticipated. This compares with present
treatment plant capacity of 200 gpm, and present average
flow rates of 8.3 gpm in the barrier drain plus an unknown
flow rate resulting from infiltration to the storm and
sanitary sewers, previously estimated at 2 to 7 gpm. Water
levels within the contained area should drop. Although no
significant hydraulic connection is believed to exist between
the bedrock and the water table, if it does exist, the flow
may be upward into the leachata collection system since
water levels would be higher in tha bedrock than in the
water table agquifer. Should this occur, the barrier drains
should be operated at a higher level, reducing the upward
movement.

3.4--COMPLETE SLURRY WALL CONTAINMENT

Alternative 3.4 is similar to Alternative 3.3 in all aspects
except the slurry wall completely encircles the site as

shown in Figure 3-6. The anticipated water balance ia
astimated at 3 gpm.

3 - 10
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B8 4.0--COST OF PRELIMINARY ALTERNATIVES

The cost estimates which have been prepared for the evalu-
ation of preliminary alternatives are "order of magnitude
estimates." This is an approximate estimate made without
detailed engineering data. Examples include: an estimate
from cost-capacity curves, an estimate using scaleup and
scaledown factors, and an approximate ratio estimate.

These estimates of costs have been prepared by CH2M HILL
through experience and judgement in applying available cost
data., However, it is recognized that CH2M HILL has no
control over costs of labor and materials, or over com-
petitive bidding procedures and market conditions, The

actual project costs may v from the included preliminary
cost estimates. d

The unusually long life cycle of thie particular project
(100~200 years or possibly longer) makes the economic
analysis of alternatives somewhat subjective. Normal
economic analyses of present worth which utilize generally
accepted discount rates should not be applied to life cycles
which exceed 40-50 years. This is due to the uncertainty of
potential economic conditions so far into the future.

Thus, for the present worth analysis of alternatives con-
sidered for Love Canal, it is assumed that the future rate
of inflation equals the discount rate and that the time
value of money is zero rather than the generally accepted 2-
% to 3 percent. This offers a subjective comparison of
alternatives which should be meaningful since the economic
analysis assumptions are applied equally to all alternatives
being considered. Alternatives that have higher operation

and maintenance costs are slightly favored by this assump-
tion.

None of the cost estimates for the Preliminary alternatives
include an allowance for a monitoring program, which would
be an essential element of long-term site management. Since
monitoring would be relatively common to all alternatives,
its omission in the economic analysis should not affect the
relative cost-effectiveness of alternatives.

4.1--NO ADDITIONAL ACTION ALTERNATIVE

The no-additional~action alternative does not imply that
there are no costs associated with it. The existing leach-
ate collection and treatment system must be operated to help

prevent potential surface exposure of leachate on the canal
litﬁh

q =1



Table 4-1 summarizes the annual operating, equipment re-

placement, and life cycle costs of this alternative. The
present worth of this operation and maintenance cost-in-

tensive alternative for 50 years and 100 years is $13.77

million and $71.11 million, respectively.

4,2--UTILITY CUT-OFF CONTAINMERT

As this option has no significant impact on the site water
balance, the long-term operation and maintenance costs

remain essentially the same. Itemization of costs associated
with this option are summarized in Table 4-2.

4.3~-PARTIAL SLURRY WALL CONTAINMENT .

The capital cost of this alternative is considerably higher
than the cost for the second alternative; however, there is
a significant cost benefit over a period of time due to
lower O&M costs resulting from significantly reduced flows
to the treatment plant., Present worth over a 100 year
period is approximately 10 percent less than Alternative 2.
Table 4-3 summarizes the costs associated with this con-
tainment alternative.

4.4--COMPLETE SLORRY WALL CONTAINMENT

This alternative shares similar operation and maintenance

cost advantages as the partial slurry wall alternative
previously discussed. Although the capital cost is slightly
higher, the life cycle cost is lower than any of tha alter-
natives considered. Table 4-4 summarizes the costs associated
with this alternative.

Life cycle costs for all alternatives under consideration
are ngmnari:ad in Table 4-5.

4.5--COST CONSIDERATIONS

Aside from any future improvement in technology that may
enable these wastes to be rendered innocuous, we doubt that
continued leachate collection over a period of many years
will reduce contaminants in the leachate from the Love Canal
area to harmless concentrations. Consegquently, continued
operation of treatment facilities will probably be neceaasary.
Due to the high operating cost of this facility, efforts
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Table 4-1
ALTERRATIVE 1~--HO ADDITIOHAL ACTION

Action Summary: Continue operating the existing leachate collection
system as is. Estimated lesachate flow is 8.3 gpm.

CAPITAL COST--(1981 Dollars): WNone

ANNUAL OPERATING COST

Item $/year
Gas Utilitcy $ 14,000
Electric Utility : 8,500
Water/Sawar Charges : 2,000
Irrigation/Mowing of Cap 7,500,
Building/Equipsent Maintenance 10, 000
Telaphone 2,500
Activated Carbon Replacement (5-6 changes/yr @ Jlln /change) 55,000
Activated Carbon Disposal @ $10%/lcad 55,000
Labor (3 full-time; B hrs/day; 5 MI 80, 000
Supervision/Administration 20, 000
Total Annual Operating Cost $254,500
REPLACEMERT COST

Item _ — $

Pulpklhturlﬂliln. € Pump Stations

(510" /station every 10 years) § 60,000 evary 10 years

Replace Major Equipmant @ WWTP
Every 20 Years (100 gpm capacity) § 400,000 every 20 years

Raplacemant Treatmant Plant Bldg.
Every 50 Years (Smaller Bldg.) § 400,000 svery 50 years

Replace Leachats Collection Systsm
Every 50 Years §4,750,000 svery 50 years

LIFPE CYCLE COST

Present Worth in 1981 Dollars (1l x lﬂi
Cost Item 1 Year 50 Years 100 Years 200 Years

Capital - s s =
Annual O&M 0,25 12.73 25.46 50,92
Replacement* -— 1.04 7.29 20,19
Total 0.25 13,77 32.75 71.11

*Utilities not includad



Table 4.2
ALTERNATIVE 2
UTILITY CUTOFF CONTAINMENT

Actlion Summary: Plug all sewer lines at site exits and 3 internal
points. Slurry cutoff wall at utility exits.
Paving and catchbasin modifications to provide
street drainage. New watar and wasteawatsr linss to
treatment plant. Utility service to school. Esti-
mated lesachate flow is 8.3 gpm,

CAPITAL COST--(1981 Dollars):

_Item Ho. Units $/Unit Amount
Plug sewer lines 19 . $500,00 $ 9,500
420 ft. slurry wall @ 7 sites : §1,000
Catchbasin modifications, piping and

paved ditches e - 254,000
Clean storm and sanitary sewers — - 47,000
New 6" water line 295 1f 41.00 12,100
New B" wastswater line, including
Utility services to school — — 23, 700
Total Comatruction Cost $470,800
Engineering Services During

Construction (S5DC), Administration,

Contingencies (25%) 117,700
Health and SBafaty (5%) 23,540
Total Capital Cost $612, 040
ANNUAL OPERATING COST

Item ; —$/year
Gas Utility § 14,000
Electric Utility 8,500
Watar/Sewer Charges 2,000
Irrigation/Mowing of Cap 7,500
Building/Bquipment Maintenance * 10,000
Telephone X 2,500
Activated Carbon Replacement {5;5 changes/yr € $10 /change) 55, 000
Activated Carbon Disposal @ 510 /load 55,000
Labor {3 full-time; 8 hrs/day; 5 days/wk) 80, 000
‘Supervision/Administration 20, 000

Total Annual Operating Cost : $254,500
4 - 3 -




Table 4-2 Continusd
Alternative 2

UTILITY CUTOFF CONTAINMENT

REPLACEMENT COST

Item e - I
Pupkllnt:nnmim. @ Pump Stations
{($10"/station every 10 years) § 60,000 every 10 ysars
Replace Major Equipment @ WWTP
Every 20 Years (100 gpm capacity) § 400,000 every 20 yesars
Rasplacemant Treatment Plant Bldg. o
Every 50 Years (Smaller Bldg.) $ 400,000 every 50 ysars

Replace Leachats Collection System
Every 50 Years $4,750,000 svery 50 ysars

LIPE CYCLE COST

s grm}tt Worth in 1981 Dollars (1 x lﬂﬁl
Cost Item 1l Yaar 0 Ysars Yaars

Capital 0.61 0.61 _ 0.61 0.61
Annual O&M 0.25 12.73 a5.46 50.92
Replacement — 1.04 7.29 20,19
Total 0.86 14.38 33,36 " T1.72



Table 4.3
ALTERNATIVE 3
PARTIAL SLURRY WALL CONTAINMENT

Action Summarys Plug all sewer lines at site exits and 3 internal points.
Slurry cutoff wall at sslected areas. Clay cap sxtanded .
to 97th and 99th Strests. Paving and catchbasin modifi-
cations to provide street drainage. New water and waste-
water lines to treatmant plant. Utility service to school.

Estimated leachats flow is 5 gpm.

CAPITAL COST--(1981 Dollars):

o Item — No. Units . §/Unit Amount
Plug sewer lines 19 $500.00 $ 9,509
420" Slurry wall @ 7 util. exits 81,000
2700" slurry wall @ selected locations 37,800 7.00 264, 000
Graded earthfill cap at 2% slope 24,000 cy 10.00 240,000
6* topsoil 17,000 oy 10,00 170, 000
Sesding and mlching -— — 40,000
Bentonite treatment, 2 1b/sf 887,500 sf 0. 30 266, 250
Catchbasin modifications, piping,

and paved ditches - - 254,000
Clean storm and sanitary sewers - - 47, 000
Street paving, gravel access roads,

and curb replacement — - 43,850
New 6" water line 295 1f 41.00 12,100
New 8" wastewater line, including

manholes 669 1f 65.00 43,500
Telephone and power line relocation,

Frontier Avenue —-— - 39, 300
Utility services to school - - 23, 700
Total Construction Cost ‘ 91,534,200
Engineering Services During

Construction (SDC), Administration,

Contingencies ([25%) 383,550
Health and Safety (5%) 76,710
Total Capital Cost $1,994, 460



Table 4.3 Continued

ANNUAL OPERATING COST--(1981 Dollars)

i - gL B — M‘-‘F_
Gas Dtility $ 14,000
Electric Otility 5,300
Water/Sewer Charges 1,300
Irrigation/Mowing of Cap 15,000
Building/BEquipment Maintenance 10,000
Telsphona 2,500
Activated Carbon Replacement (4-5 changes/yx ¢ ;10"{:1:.“-1 45,000
Activated Carbon Disposal @ $1 /load ; 45,000
Labor (2 full-time; 8 hrs/day; 5 days/wk) 53,600
Bupervision/Administration 19, 000
Total Annual Operating Cost §201, 700

REPLACEMENT COST

ltem i SRS S
Puﬁkmtnm.limﬂtm

($10"/station every 10 years) § 60,000 every 10 years
Replace Major Equipment @ WWTP
Every 20 Years (50 gpm capacity) § 275,000 every 20 years

Replacement Treatment Plant Bldg.
Every 50 Years (Smaller than axisting) § 200,000 every 50 years

Replace Leachate Collection Systam
Every 50 Years $4,750,000 every 50 ymars

Re juvenation of Clay Cap ;
Every 20 vears § 395,000 svery 20 vears

LIFE CYCLE CoST

Present Worth in 1981 Dollars (1 x !.rﬂﬁ
Cost Item 1 Year 30 Years 100 Years = 200 Years
Capital 1.99 1.99 1.99 1.99
m ﬁi“ .zu n 1'”-“9 m.l? ‘ﬂ'ba"
Replacement® e 0,79 8.17 22,02
Total : 2.15 12,87 30.33 64,35

*Otility replacement not included.



Action Summary:

Table 4.4
ALTERNATIVE 4

COMPLETE BLURRY WALL CONTAINMENT

Plug all sewer lines at sits exits and 3 internal points.
Slurry cutoff wall around entire site. :
to 97th and 99th Streets. Paving and catchbasin modifica-

tions to provide street drainage. ¥ew water and wastewatar
lines to treatment plant, Utility service to school.

Estimated leachate flow is 3 gpm.

CAPITAL COST--{1981 Dollara):

—_— Item . No. Units
Plug sewer lines 19
Blurry wall arcund entire site 110,000 of
Graded earthfill cap at 2% slope 24,000 cy
6" topsoil 17,000 cy
Besding and mulching —
Bentonite treatment, 2 1lb/ef 887,500 =f
Catchbasin modifications, piping,

and paved ditches s

. Clean storm and sanitary severs =

Street paving, gravel access roads,

and curb replacemssnt —
New 6" water line 295 1f
New 8" wastewater line, including

manholes 669 1f
Telephone and power line relocation,

Frontier Avenue s
Utility services to school -

Total Construction Cost

Engineering Services During
Construction (SDC), Administration,
Contingancies (25%)

Health and Safety (5%)

Total Capital Cost

$/Pnik
$500, 00
7.00

10.00

10.00

0.30

41.00

65.00

Clay cap sxtanded

R I NIRRT

Amount

9,500
770,000
240, 000
170, 000

40,000

266, 250

454,000

47,000

43,850

12,100

43,500

39, 300

23,700 |
$1,959, 200 -

489, 800

98, 000

$2,547,000



Table 4-4 Continued

ANNUAL OPERATING COST-—({1981 Dollars)

e Int“ ma Lamrrn e e : m—n—-
Elsctric Utility 3,150
Watar/Sawer Chargea 750
Irrigation/Mowing of Cap 15,000
Building/Equipsant Maintenance 10,000
Telephone : X 2,500
Activated Carbon Replacement (2-3 changes/yr @ $10" /changs) 25,000
Activated Carbon Disposal & $10%/load 25, 000
Labor {1 full=time; 8 hrs/day; 5 days/wk and one part time) 35,000
Supervision/Mministration 10, 000
Total Annual Operating Cost $140, 400

REFLACEMENT COST

m;mnmnm = ] | —-—--—-——-L—--_-n
Motors/Misc. @ Pump Stations
($10" /station every 10 years) $§ 60,000 every 10 yesars
Raplace Major Equipment @ WWTP
. Ewvery 20 Years (25 gpm capacity) $ 200,000 every 20 years
. Rsplacement Treatment Plant Bldg.
Bvary 50 Years {(smaller than existing building) $ 200,000 every 50 years
Replace Leachate Collection System
Every 50 Years $4,750,000 svery 50 ysars
Rejuvenation of Clay Cap
Every 20 Yaars $ 395,000 every 20 years
LIFE CYCLE COST
i Present Worth in 1981 Dollars (1 x 10°
Cost Item 1 Year 25 Years 50 Years 100 Years = 200 Ysars
Capital 2,55 2.55 2.55 2.55 2.55
Annual O&M 14 3.51 7.02 14.04 28.08
Raplacement - 0,72 1.49 71,87 21.35
Total 2.69 6,78 11.06 24.46 51.98

-



SUMMARY OF LIFE CYCLE COSTS
Present Worth in 1981 Dollars (1 x 10%)

Alternative 1l Year 50 Years
)
m - i
OaM 0.25 12.73
Replace - 1.04
Total 0.25 13.77
2 .
Cap 0.61 0.61
O&M 0.25 12.73
Total 0.86 14.38
3
Cap 1.99 1.99
O&M 0.20 10.09
Raplace - 0.79
Total 2.19 12.87
&4
CIF 2.55 1&55
O&M 0.14 7.02
hpllﬂl sl 1- 1‘9
Total 2. 11.06
NOTE: Alternative 1 No additional action

Altermative 2
Alternative 3
Alternative 4

PH L

Table 4-5

Otility cut=-off containment
Partial slurry wall containment
Complete slurry wall containment

1.99
20.17

8.17
—tl
30.33

2,55
14.04

1,49
18.08

0.61
50.92
20.19
71.72

1.99
40,34

22,02

2,55
28.08
21. 35

51.98



should be directed to reducing treatment flow rates while
containing migration of wastes away from the site. Alter-
native Nos. 3 or 4, or a combination of each, appear desir-
able to achieve this goal and have the lowest 1ife cycle
costs of all the alternatives. 1If the time value of money
were to be accounted for in a more sophisticated economic
analysis, these two alternatives would be even more desir-
able due to the relatively high operating cost components of
the other alternatives.

4 - 11
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Bl 5.0--EVALUATION OF PRELIMINARY ALTERNATIVES

5,1--PERFORMANCE CRITERIA

Several performance criteria have been established, with
which to evaluate each of the preliminary alternatives. A
ranking of alternatives is shown in Table 5-1 for each
performance criterion. WNo attempt has been made to assign
weights to each of the criteria due to the varying perspec-
tives of the numerous individuals concerned about the reme-
dial action program at Love Canal. Purthermore, the ranking
- should be considered approximate since some of the alterna~-
tives are similar in rank associated with certain perfor~-

mance criteria. A brief discussion of the performance
criteria follows.
Costa:

Initial, annual operation and maintenance, and life

cycle. The life cycle costs assume that the inflation
and interest rates cancel out, such that the present
worth of initial and annual cost is egual to their sum.

Environmental Impact:

"Short-term™: during period of construction; "long-
term": everything thereafter,

; Health and Safety:

"Construction site”: potential effect upon workers
within the fenced compound. "Community®: effect upon
outside areas during construction.

Technical Reliability:

Reliability based upon past proven parformance of
system components in comparable situations.

System Rnlinhilitg:

Reliability of the physical components of each alterna-

tive, considering their potential for failure under

conditions of extended service. Sump pumps and treat-
2 ment facilities are-less reliable than pipelines, which

inlturn are less reliable than clay caps or cutoff
walilis.

Community Acceptance:

Self-evident.




Table 5-1

PERFORMANCE CRITERIA EVALUATION

Rankl? 243

Alt  Alt ALt Alt

Criterion S, L i g il
Initial Cost 1 2 3 4
OGM Cost 3 3 2 1
Life Cycle Cost 3 4 2 1
Long~Term Environmental Impact 4 3 2 1
Short-Ters Environmental Impact 1 2 3 4
Construction Site Health & Safety 1 2 3 4
Comsunity Health & Safety 4 3 2 1
Technical Reliability 1 2 2 2
System Reliability 4 3 2 1
Community Acceptance 4 3 2 1
Construction Duration 1 2 3 3
Achieve Objectives i 3 2 1
Meet Project Bid Date | 1 2 2 2

1lnnk.i.ng ranges from "1" = best to "4"; = worst. Equal rankings denoted
by equal low numberg :

Alternative 1 = No additional action
Alternative 2 = Utility cut-off containmant
Alternative 3 = Partial slurry wall containment
Alternative 4 = Complete slurry wall containment

Juo weighting factors have been applied to performance criteria.

had
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Construction Acceptance:

Short construction riod considered more desirable
than long construct period.,

Achiave Objectives:

Ability to meet the objectives for this project discussed
in Section 2,

Meet Project Bid Date:

-

Likelihood that September, 1982 bia date can be achieved.



= 6.0--DETAILED DEVELOPMENT OF SELECTED ALTERNATIVE

A preliminary draft of the Environmental Information Docu-
ment was submitted to USEPA and NYSDEC during October 1981.

Su

bsequently a modified version of Alternative 4, Complete

Slurry Wall Containment, was selected by these agencies for

detailed development. Elements of the selected alternative
are as follows:

[« 0

A continuous slurry wall will be constructed to
depths ranging from 10 to 14 feet around the
entire canal site. On 97th and 99th Streets, it
will be constructed about 15 feet outside the curb
line on the side of the road furthest from the
canal. On the north end it will be constructed
just inside the fenceline along Colvin Boulevard.
On the south end, it will be constructed within

tﬂ:ﬂrruntiur Avenue right-of-way south of the
road. .

Subject to approval by the City of Niagara Falls,
97th and 99th Streets will be abandoned south -of
wheatfield Avenue and north of Read Avenue.

NYSDEC will coordinate approval activities with
the City. :

An expanded clay cap will cover the site, exten-
ding from the existing clay cap to the outside
edges (furthast from the cap) of the abandoned
portions of 97th and 99th Streets. Around the
school and the leachate treatment plant, ground
surface will be contoured to ensure adegquate
drainage from these structures. The expanded cap
will be graded to a minimum 2 percent slope from
the existing cap to the roads. Grading the site
will increase runoff from the presently flat
terrain, thereby reducing infiltration. The 15~
foot strip between the slurry wall and the street,
and the ground surface between the school and the
treatment plant and the street will not be pro-
vided with a clay cap.

Water, gas, sanitary, and storm sewers entering
and leaving the site will be cut off and plugged.

A new 6-inch potable water line will connect the
leachate treatment plant to the existing water
system on 95th Street to the west of the plant. A
new 8-inch effluent line will connect_the plant
sanitary facilities to the off-site wastewater
collection system on 95th Street. This line will
parallel the new 6-inch water line.

6 -1



o runoff from the site will be collected at 8
locations. Two of these will be located between
Whaatfield and Read Avenuas on 97th and 9%9th
Streets. The remaining 6 locations will collect
drainage from the expanded clay cap. %

o Specified existing monitor wells will be maintained’
while some wells, to be designated, will be plugged.

o Telephone utility lines along Prontier Avenue may
have to be relocated to facilitate slurry wall
construction.

o The storm and sanitary sewers may be cleaned to
remove deposits. :

o After site activities are completed, 97th and 99th
Streets between Wheatfield and Read Avenues will
be repaired and sealed to restors the surface and
to reduce infiltration of water through the pave-
ment surface.

o It is assumed thatfthn pending NYBDOT contract
will include the following elements:

- Demolish both Ring 1 and Ring 2 homes.

- Provide clay cap on demolished homesites
within the fenced area.

- Remove all unnecessary utility poles and
sidewalks within the fenced area. All pave-
ments and slabs in the Ring 2 area and in
roadside portions of Ring 1 will be removed.
Trees will be saved where possible, to be
designated during construction.

- Provide new utility service to the existing
wastewater treatment plant and school.

The continuous slurry wall will be either a vibrated beam
slurry wall or a trench backfilled with slurry. Only one
company in the United States is licensed to construct slurrcy
walls using the vibrating beam method. The trench offers
the advantages of greater width to resist hydraulic and
chemical stresses; construction using readily available
conventional equipment and procedures; greater ease in
saevering and plugging utility lines; and greater flexibility
to adjust trench depth during construction to excavate only
to the depth required to tie-in with the soft clay layer.
The conventional slurry trench would also offer the oppor-
tunity to perform a continuous geotechnical investigation -
around the entire site. A significant disadvantage of the

6 ~ 2



trench method is that it requires excavation and handling of
potentially contaminated material, with associated sive
health and safety considerations. Contaminated nnt-rill

would be placed along the toe of the axisting clay. cap,
thereby reducing fill requirements compared with the vibrating
beam slurry wall method. The slurry wall will be located
within the 60-ft road right-of-way, which includes 15 feet

to either side of the curb line.

It may prove to be desirable to delete some portions of the
wall in areas where the likelihood of contamination movement
is small. This decision can be made following demolition of
the houses and receipt of contractor bids for the work
described in this report. "This would represent a modification
of the selected plan. If this occurs, flow rate at the
leachate treatment plant may be expected to be less than the

present flow rate, but slightly greater than that axpected
for the selected plan.

As discussed in Chapter 3, several alternatives for expand
the clay cap system are being considered. The final choice
for design will consider effectiveness in reducing vertical
groundwater movement, maintenance cost, capital cost, reli-
ability, as well as other technical considerations.

Previous investigations have confirmed the existence of
deposits of contaminated material in the sewer system,

Since the sewer lines are to be plugged at selected loca=-
tions and will not be incorporated into an expanded leachate
collection system, prior cleaning of the lines may not
significantly reduce the potential for offsite movement of
contaminants and may not add to satisfactory performance of
the selected plan. However, cleaning of the lines will
immediately remove much of the existing deposits. The
decision to clean the sewers will be made after the house

demolition has been completed and bids for this work have
been received,

Sewer system plugging will be completed as described for
preliminary alternatives in Section 5. Pigures 6~1 and 6-2
show the components of the selected alternative.

6.1--LEACHATE COLLECTION RATES
m_l-ﬂ—ih__i—u——p-m_—_‘“.-

The selected plan should reduce the long-term operating cost
of the Love Canal site, most of which is attributable to
operation of the leachate treatment plant. By plugging the
utility lines, expanding the clay cap and constructing a .
slurry wall around the site, the principal paths-of recharge
to the site will be sealed. Secondary paths of infiltration
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include seepage through desiccation cracks in the existing
clay cap; seepage through the roadway, recharge through
small areas adjacent to the streets, the achool, and the
treatment plant that will remain unsealed; and the remote
possiblity of upward movement of water from the Lotkport
dolomite formation beneath the canal. A small amount of
flow will also occur through and under the slurry wall
because of the head differential across the wall. All of

these secondary paths of recharge are expected to be at low
flow rates.

We anticipate that once construction is complete, flow rates
to the leachate treatment plant will gradually decline to a
long-term equilibrium approaching about 3 gallons per minute
(gpm). This compares with present leachate collection rates
averaging 8.3 gpm, plus some dewatering of the area caused
by infiltration to the existing storm and sanitary sewers.
The time required to reach the equilibrium flow rate is pro-
bably on the order of about 5 years, within a reasonable
range of 3 to 10 years.

This estimate of long~term equilibrium flow rate is a best
estimate with available data, recognizing that several un-
certainties exist with regard to average physical properties
of soils at the site; existing flow rates in the storm and
sanitary sewers, natural water balance at the site, effect
of planned irrigation practices on the clay cap, and the
short duration of available treatment plant flow records.
It is difficult to judge the reduction in flow that may
result from a particular remedial action program when the
baseline total flows entering and leaving the site are
uncertain. ;

At the equilibrium flow rate, water levels within various
parts of the site will be controlled by water levels.within
the barrier drain, which currently range from 552- to 562~
feet msl. Levels will tend to drop slowly toward the mini-
mum elevation of 552 feet unless balanced by recharge.

Normal annual fluctuation of artesian water levels in the
underlying Lockport dolomite probably ranges seasonally from
about 564 to 567 feet. 1In the water table prior to construc-
tion of the barrier drain, water levels probably ranged
seasonally from 562 to 570 feet. Consequently the average
difference in water level between the two zones has been
very small, with possible seasonal reversal of head diffe-
rential. With the selected plan, an increase in head
differential will occur, with the artesian water level up to
15 feet higher that the water table. This differential will
occur throughout most of the site while currently it octurs
only at the barrier drain. The water elevation in the
barrier drain should be managed to control the head diffe-
rential to reduce the possibility of upward flow of water.
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While no evidence is available suggesting an existing hy-
draulic connection between the zones, it is remotely pos-
sible that an areawide increase in head differential could
induce increased upward flow of water from the Lockport
dolomite into the canal, along a path of least resistance
through the glacial till and clay deposts.

6.2--NEED FOR MONITOR WELLS

If equilibrium flow rates do not level off at the expected
rate, one possible source would be upward seapage into the
canal, which would cause a local depression in the water
levels of artesian aquifer monitor wells. Careful planning
and early implementation of a monitor program of agquifer
water levels is an important part of the Love Canal remedial
action program., If such monitoring indicates that upward
seepage is occurring, this water source can be easily
reduced or eliminated by adjusting the operating control

lavels in the barrier drain to maintain higher water levels
within the site.

A trend of slightly increasing leachate collection rates may
possibly begin after several years, reflecting the need for
maintenance of the slurry wall or clay cap. Careful moni-
toring of flows and water levels in monitor wells will
enable maintenance at selected locations where the need

arises and when flows begin to exceed anticipated operating
rates,

The monitoring well design and plan for monitoring is cri-
tical to the success of proper operation and maintenance of
the proposed alternative. This task must be completed and
plans developed for early implementation prior to or in con-
junction with completion of the proposed construction.

Collection of base line data before construction is completed
would be advantageous,

6.3~-ESTIMATED COST OF SELECTED ALTERNATIVES

Life cycle costs, expressed in 1981 dollars, total $24,460,000
over a period of 100 years. Life cycle costs reflect the
assumption that major equipment is replaced at a design
capacity of 25 gpm instead of the current 200 gpm capacity,
and that the treatment plant building is replaced with a
smaller building.

As discussed in Section 5, these are "order-of-magnitude*
costs expressed in 1981 dollars.

Direct comparison between the cost of the selected alternative
and the costs of preliminary Alternatives 1 through 4 is not:' -
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totally valid since the selected alternative reflects several
refinements in conceptual design that are not included in
the preliminary alternatives.

6.4--HEALTH AND SAFETY CONSIDERATIONS

Appendix B contains the construction health and safety plan
that has been developed for implementation of the selected
alternative. Special attention was given to community
concerns for the health and safety aspects of the prelimi-
nary alternatives and the selected alternative.

The selected alternative represents a low-level risk to the
community and the contractor employees. The contractor bid
package includes specific minimum health and safety require-
ments to ensure both worker and community protection.

Since the onsite sewers are physically isoclated from the
rest of the municipal system, the selected alternative
should eliminate community concerns regarding the continued
spread of contaminants offesite through the sewer systems.
It should generally contribute to the overall public health
of the area by containing the hazardous waste from exposure
by direct contact, air, or sespage.

As discussed previously, the sewers may be cleaned. Pre~

vious studies by O.H. Materials, Inc. have demonstrated that
bucket cleaning of the sewers does not release detectable
amounts of organic vapors to the atmosphere. The residents®
concerns related to “"steam cleaning® of the sewers should

not be a problem with this alternative. A closed environ-
mental system will not be needed for bucket cleaning activities.

Removal of sediment from the sewers would reduce the risk of
anyone having accidental contact with contaminants. Sediment
removal and plugging the sewers at the site boundaries also
eliminates the need for concern regarding slow release of
contaminants from sediments. The use of slurry cut-off
walls through utility trenches gives an additional margin of
safety by preventing any future offsite migration of con-
tamination in trench materials.

All materials removed from the sewers would be drummed and
disposed of at a New York State-approved landfill. The
transportation and disposal of sealed containers of sediment
should not pose any significant risk to the community.

All contractor equipment and vehicles entering the site will
be cleaned with cold water prior to leaving the site. Rinse
water will be collected in the leachate collection system
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and treated at the existing treatment plant. All vehicles

leaving the site will be checked by the safety officer to
ensure community protection. ;

Security of the site will be furnished by the contractor to
preclude the accidental injury of unauthorized personnel
entering the site. The New York State onsite coordinator
and contractor safety officer will require that appropriate
coordination is accomplished and resources are avallable to
safely handle any emergency that would impact the community.

The contractor employed to accomplish the project will be
required to meet stringent health and safety regquirements
for both protection of onsite workers and the surrounding
community. The contractor's health and safety plan will meet
the State and BPA criteria for protection of all parties.
The contract specifications will require the contractor to
provide all onsite employees with appropriate medical
examinations, training, and protective equipment to ensure
their health and safety.

Both New York State and the BPA policies dictate that any
unknown hazard be treated as a worst-case until proven safe.
Therefore, the contractor will be required to monitor the
air at the job site for contaminant releass and sese that
appropriate protective action is taken for workers and the
community. Previous O.H. Materials, Inc. monitoring indi-
cates that contaminant exposures during construction will be
very low, if detectable. Procedures to reduce duat problems

during construction will be undertaken and work discontinued
if the levels exceed preset limits. :

As pointed out in the introduction to this report, this
project is the first of a number of projects planned under
Superfund. This project addresses only the area within the
fence and is dependent upon the design, construction and
long-term operation of monitoring wells.

T e i

6.5-~COORDINATION WITH NYSDOT CONTRACT

The NYSDOT contract for the demolition of Ring 1 and 2 homes
is scheduled for implementation during the spring and summer
of 1982, Estimated construction time for the NYSDEC contract
is 6 months, Thus, it is probable that the NYSDOT and
NYSDEC contractors may be working on the site at the same
time. In recognition of potential coordination problems,
several work sessions have been held involving NYSDOT, _
NYSDEC, and CH2M HILL to develop an implementation program
which would maximize cost-effectiveness and safety and
minimize potential coordination problems. The following
elements were addressed during this coordination meating:
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The limits of each contractor's scope of work will

be clearly defined in the respective contract
documents.

Prior to bid, each contractor will be made aware
that another contractor may be onsite at the same
time and their combined efforts need to be coor=
dinated in the best interests of NYSDOT and NYSDEC.

The NYSDOT work will be performed in compliance
with an implementation schedule. The site will be
divided into three (3) work zones. The first zone
is located in the southwestern end of the site
(home numbers 856~710 and 703-799); the second
zone is immediately north of the first (903-9621
and 903-9711); and the third zone is the eastern
half of the site (794-680, 603-9905, 400~-514, and
385~-515). The NYSDOT contractor will direct his
efforts in order to complete work in each zone
respectively, within a given period of time.

Thus, each zone will be vacated by the NYSDOT
contractor at predetermined times to facilitate
access and control by the NYSDEC contractor.

The work described in this report will be completed
in two construction seasons. All utility work is
planned to be completed in 1982 with the cap
expansion and slurry wall planned for completion

in the summer of 1983. -

The NYSDOT contractor will be responsible for the
following:

- Removing unnecessary utility poles and lines
{coordinated with Niagara Power Co.).

- Disconnecting of unnecessary gas mains and
services on the site (coordinated with
National Fuel Co.).

- Disconnecting of unnecessary water and sewer
negvi:ul {coordinated with the City of Niagara
FPalls).

- Providing new electric and gas service to the
leachate collection and treatment facilities
and the school (coordinated with NYSDEC and
the utility companies).

= Protecting and salvaging large trees on site.

6 - 10



- Protecting monitoring wells as designated by
NYSDEC.

- Mapping the location of buried basement,
garage, and pavement slabs. -

- Marking approximate location of house services

(water, gas, sanitary sewer, and storm sewer)
at curb line.

A contingency plan will be developed through a joint effort
of NYSDOT, NYSDEC, and CH2M HILL for the disposal of excess
demolition rubble if it becomes necessary. It is the inten-
tion of NYSDOT to require the contractor to place all rubble
within the basements if at all possible.

6.6-~ ENVIRONMENTAL CONSIDERATIONS

Numerous investigations have been conducted at Love Canal to
document the environmental effects of past waste disposal
practices in the area, including the lateral and vertical
extent of contaminant migration as well as community health
and safety impacts. Appendix A contains a list of reports
and other sources of information that were available for
this investigation. Although it was not an objective of
this study to define the extent of the affected environment
the preliminary and selected alternatives reflect an assump-
tion that contamination directly attributable to past waste et
disposal practices at Love Canal is confined to within the {
existing fenceline, with the possible exception of movement J ° ;
slightly outside the fenceline along Prontier Avenue. This
assumption seems generally consistent with the findings of Sewiels
previous reports made available to us. Purther documenta- a——
tion of the affected environment as to geology, soils,

i
vegetation, hydrology, land use and other environmental ftfr
criteria is not reproduced herein since it has been covered -
in great detail in other reports listed in Appendix A. Hisgaes
Environmental consequences of the selected alternative are hke
addressed briefly in Section 5. In general, the selected SR

alternative has the most favorable long-term environmental
impact of all the alternatives considered. In terms of
energy use, the selected alternative is clearly favorable
since it minimizes long-term operational costs, a substan-
tial portion of which are energy~intensive. While long-term
land use in this area is yet.to be confirmed, the selected %
alternative is consistent with continued residential land
use in areas outside the fenceline. Within the fenceline,
the plant provides a safe environment in which contaminated
materials are effectively encapsulated in clay. The poten-
tial for lateral or vertical movement of contaminated leach-

6 - 11
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ate will be controlled by the leachate collection system
such that no contaminated flow will leave the encapsulated
area. The selected alternative should effectively preclude

the release of air emmissions at contaminant levels harmful
to thea environment. ,

No valuable and depletable natural resources would be committed

by implementation of the selected plan. With the possible
exception of bentonite, maximum use of locally available
materials ia reflected in this plan. #

Environmental consequences during the construction period of
about one year should be controlied effectively by impleman-
tation of the health and safety plan discussed previously in
Section 6.3. Before, during, and after construction, moni-
toring will be necessary to document the effects of the
remedial action program and to confirm that objectives of
this program are being achieved.

6 - 12
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.| Preject No. WS49231.33 DOCUNENT SUMMARY
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(4. : : "DRATFT

40.9 %0

40- P [ SUMMARY

40.% ) October 9, 1

4z o g Revised Decesber 7, 1981

1440

14b.0 Document

bl.0 _ - Control  Document

"1 2.0 - _Title/Author Number Location Lender Comments
Love Canal Chemical Landfill, 100.0 ATL DRC Prints; South Sector Only;
Surface & Groundwater Control; Aug. 1978
Conastoga-Rovers & Assoclates;
Contract Dravings .

’ Love Canal Storm Sewer Decoatamina- 101.0 ATL DEC Report

; tion Program for USEPA Regiom II; 101.1 ATL

) 0.H. Materials Co. 101.2 Guv
Expanded Laachate Collection 102.0 ATL DEC Prints
System; O.H. Materials and Wendel
Engineers; Saptesber 1980; Contract
Dravings
Expanded Leachate Collection 139.0 ATL DEC Prints only.
System; 0.H. Materials and Wendel 139.1 MG
Engineers, Revised Feb. 1981;
Contract Drawvings =
Framevork for Mitigation Efforts 103.0 ATL DEC ‘Report
for the Love Canal Area; USEPA, 103.1 -GNV
Region 1II, Oct. 1980

[ ]

Tonawvanda West Quadrangle 104.0 ATL DEC

Topographic Map; 1976



LOVE CAMAL PROJECT NO.
@ SUMMARY
m:t- l' [
Revised December 7, 1981
(Page 2)

Dacument
Control  Document
Title/Author _ ———— JMumber  Location Lendar Comments
Regional Questionnaire for On-Going 105.0 ATL DEC
Hatardous Waste Site Cleanup, Black

Creek-311 Action; George Zachos,
USEPA, Feb. 1981

Monitoring Wells-Bedrock; Soils & 106.0 ATL DEC Nemo dated 9/19/78 from
Pumping Information and Water 106.1 GNV Joe Slack
Elevations; DEC
Earth Dimensions, Inc., Reports: 107.0 ATL  ° peC
==S0ILS REPORT, Central-Northern 107.1 GNV
Sections

==50ILS REPORT, Northern & Southern
Sections, April 30, 1979

=+~PRELININARY S0ILS REPORY, March
1979

-=LOVE CANMAL SOIL BORINGS/PROBES ;
Central and Northern Sections

Sump Survey, 97th Street & 108.0 ATL DEC Misc. data sheet

-99th Street 108.1 GNV

Letter from Joseph Slack, DEC to 109.0 ATL DkC Bedrock Nonitoring wells -
¥, Librizzi, EPA Region II, - 109.1 GNV Love Canal

July 17, 1979

Summary of Leachats Flows; Love 110.0 ATL DEC | Includes list of treatment
Canal Leachate Treatment Plant, components and treatment
Miagara Palls, N.Y. -

schematics
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LOVE CANAL PROJECT MO.
Octobar
Revised Mr 7, 1981
(Page 4)
Document .
Control Document
Titls/Author Mmber  Location Lender Comments
NYPHD Document $47, Susmarization 119.0 ATL e Cornell, WYDOT, WY Health
of Soils/ ology Data @ Dec. 14, 119.1 GV Dept., letters, data
1978, Neat in Albany
Comments of Love Canal Pollutionm 120.0 ATL DEC
Abstement Plan from Charles llurt .
dated 3/7/79
Ilupurt Susmary - Appendices for 121.0 ATL y Dee
Dec. 14, 1978, Meeting: 121.1 av A
*A® - Remote Sensing Program
“B" - Fred Hart Assoc. Report -
Gnd. Water Contaminatiom
"C" - Sampling Plan to Define Chem.
Migration
“D* -« Comment on Love Canal Poll.
Abate. Program
“E* - Love Canal Remedial Actiom
Project - Proj. Statement
Conestoga-Rovers, Aug. 1978
NYPHD Document Mo. 51, Sewer 122.0 ATL NYPHD Dated 12/78
Flooding; Backup of lﬂl Strest Storm 122.1 GNV
Sever; State Remedial Action .
NYPHD Document §64, Recommendations 123.0 ATL NYPHD

Dated 3/79
to Remove Ring 1 Homes 123.1 GNV
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LOVE CAMAL PFROJECT NO. 1

SUMMARY
oc .
Revised December 7, 1981
(Page S)
Document
Control Document
Title/Author Mumber Location Lender Comments
NYPHD Document B44, Cormell's Ailr 124.0 ATL NYPHD Dated 1/79
Photos of 102 Street Landfill ~
NYPHD Document $15, EPA/DEC 125.0 ATL WYPHD Proposal done by
Comments on Proposed Pollutiom 125.1 Gy Conestoga-Rovers
Abatemant PFrogram
NYPHD Document §14, Phasa 1 126.0 ATL NTPHD
Abatesent Plan Report by 126.1 GV i
Conestoga-Rovers, June 1978 i
: NYPHD Document #9, Proposal - Love 127.0 ATL NYFPHD

Canal Site Study & Prelim. Design
of Gnd. Water Pollution Abatesent
Plan by Conestoga-Rovers, Fall
(Nov./Dec.) 1977
NYPHD Document #29, Per Infra-red 128.0 ATL NTFHD Dated Aug. 4, 1978
Aerial Photography for Hydrogeology 128.1 GNv '
of Area
0.H. Materials Co. Report "Health & 129.0 ATL DEC
Safety Protocol for Love Canal Sewer 129.1 DEN
Cleaning Project, Jan. 9, 1981 ;
F.C. Hart Assoc. Report "Analysis of 130.0 DEC

ATL
a Groundvater Contamination Incident 130.1 DEN
in Niagara Falls, M.Y.™ 7/28/81 130 GV



e Tit1e /Author

Addendum to the Above
(130.0) - Aug. 22, 1978

NYPHD Document #26, Table of Nanage-
wment Alternatives for Love Canal

DEC letter to EPA, Regiom II, per
Removal Actions Under CERCLA of 1980

Calspan's Report - "Characterization
& Abatement of Groundwater Pollution
from Love Canal®, August 1977

NYPHD Computer Printouts of Water

Quality Analysis 4/79 @ Deep Wells @
Love Canal -

DEC's Comments of Plans and Specifi-
cations for Leachate Collection Systema
Love Canal dated Oct. 27, 1980

Letter USEPA Region II to DEC
Dec. 5, 1980, Additionsl Comments
per Plans and Specifications (136.0)

LOVE H. 1
5
October 9, 1
Revised December 7, 1981
(Page 6)

Document

Contrel Document

JMhmber Location
131.0 ATL
131.1 D
131.2 GHY
132.0 ATL
132.1 DEM
132.2 GNY
133.0 ATL
134.0 ATL
134.1 DEN
134.2 GV
135.0 ATL
135.1 DEM
135.2 GNY
136.0 ATL
136.1 MGH
136.2 DEN

- 137.0 ATL
137.1 HGH

137.2 DEM

Lender Comments

:
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LOVE CAMAL PROJECT NO. 1

DOCUMENT SUMMARY
“October 9, 1981
Revised Decesber 7, 1981
(Page 7)
Document
Control Document
Title/Author — Mumber Location Lender — Couments
Letter DEC to USEPA per Dec. §, 138.0 ATL DEC
1980, letter (137.0) 138.1 MGH
138.2 DEM
DEC Memo; Review of 0.H. Materials 140.04,  am bec
Report "Survey of Contamination in 140.1 7/ DEN
Love Canal Storm Sewer” dated 140.2 GV
June 3, 1980 '
Comments on "Love Canal Area Storm 141.0 ATL t DEC
Sever Decontamination Program® 141.1 DEN
proposed by O.H. Materials, May 2, 141.2 CNV
1980 ;
INYPHD Document $49, USEPA Study of 142.0/ ATL NYPHD
Love Canal Area Storm Sewers Chemical 142.1 DEN
Analysis & Flow Measurements 142.2 -
NYPHD Document #63, Botanical/Animal 143.0 ATL NYPHD
Studies, Summer 1978 143.1 DEN
NYPHD Document #10, "Quantify® the 144.0 '/ ATL NYPHD Rather extensive collection
Health Risks, May 1978 144.1 DEN of data
Home Owners Association - Heeting | 145.0 ATL DEC
and Memos - DEC 145.1 DEN



Title/Author

Report "Love Canal Public Health
Time Bomb* Sept. 1978, Report to
Governor & Legislature

USEPA Report; Love Canal Environ-
mental Monitoring for 1980

Hydrogeology of the Love Canal Area;
JRB Associates; Mov. 7, 1980

Groundwater Flow Modeling Study of
the Love Canal Area, N.Y.; Geotrans,
Inc.; January 2, 1981

Love Canal Area Storm Sewer
Decontamination Program for
USEPA Region 1I; O.H. Materials

USEPA Rav Data Listing of Love
Canal Area, dated 6/17/81, for
Monitoring Wells and Pump Stations

LOVE CAMAL PROJECT NO.
DOCUMENT SUMMARY

October i. 1981
Revised December 7, 1981
(Page 8)

Document

Control Document

Wumber Location Lender
us.0 v  an D&C
146.1 DEM
147.0 GNV USEPA
148.0 GNV - usEra
149.0 GNV USEPA
150.0 GV USEPA
151.0 MV | USKEPA

Comments

USEPA R&D Report dated May
1981. Nots: Figures and
tables often illegible or
not included in report.

Note: Figures and tables
often illegible or not
included in repdrt.

Mote: Figures and tables
often illegible or not
included in report.

"Note: Figures and tables

often illegible or not
included in report.

Computerized ihtlnq of data.

L
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Title/Author

Health and Safety Protocol for the
Love Canal Sewver Project by 0.H,
Materials

Safety Plan for Contracted
Hagzardous Sites Field Work -
102nd Street Outfall Sediments

Safety Procedures at the Love Canal
Site ’

Love Canal Leachata Treatment

Facility, Operations & Maintenance
Manuals, Volumes I & II

Honitoring Well Data for 15 Wells
Installed by Mew York State -
December 1980-August 1981

As-built Plans, Love Canal Resedial
Action Project, Containment Con-
struction, Central & Northern Sectors

Contract Specifications, "Love Camal
Remedial Action Project, Containment

Cnnntmt:lnu,l‘:-ntﬂl & Northern
Sectors
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LOVE CAMAL PROJECT NO.
O OB SR

“October 9, 1981

Revised hcﬂ;r T, 1%81
(Page 9) ‘

Document

Control Document

Mumber Location
152.0 ATL
152.1 ATL
152.2 DEM
153.0 ATL
153.1 DEN
154.0 ATL
154.1 DEM
155.0 ATL
156.0 ATL
156.1 GNV
157.0 ATL
157.1 MGH

. 1968.0 WG

Lender
usErA

USEPA

UsSEPA

Dated January 9, 1981



0T - ¥

Title/Author

Two Rolls Video Tapes of Storm
Sewers on 97th and 99th Streets,
Niagara Falls, Newv York

Sketch Map of Storm Severs in the
Vicinity of Love Canal Indicating
Which Sevars Have Been Video Taped;
11/5/79; Penetryn System, Inc.

Determination of 2,3,7,8 Tetra-
chlorodibenzo-p-dioxin in Sediment
Samples from the Love Canal Storm
Severs, Black and Bergholtz Creeks;
R.M. Saith, P. 0'Keefe, K. Aldous,
D. Hilker and J. O'Brien Toxicology
Institute, Division of Laboratories
and Research, Mew York State Depart-
ment of Health, Albany, New York

Geophysical Investigation Results,
Love Canal, New York; Technos, Inc.,
December 1980

City of Niagara Falls, Mew York,
Report on Completion of Facilities
Plan for Flow: Reduction; August
1981, EPA No. C-36-1159-01-1; COH

160.0

161.0 /

162.0

- 163.0

ATL
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LOVE PROJECT NO. 1 :
Oc r9, 1
Revised December 7, 1981
(Page 11)
- Document
. Control Document :
) o Title/Ruthor umber Location Lender Comments

City of Niagara Falls, Water Distri- 164.0 T o
bution System Map, Sept. 29, 1981;
Love Canal Area
City of Niagara Falls, Storm Severs 165.0 HGH o
Map, Sept. 29, 1981; Love Canal Area
City of Niagara Falls, Sanitary 166.0 MGH e
Severs Map, Sept. 29, 1981; Love
Canal Area N ’
City of Niagara Falls, N.Y.; Paving 167.0 MG oy
Contract No. 676; 99th Street from
Wheatfield Ave. to Froatier Ave,;
April 9, 1953; Plan and Profile;
2 sheets
City of Niagara Falls, N.Y.; Paving 168.0 NGH onr
Contract No. 768; 99th Street from
Wheatfield Ave. to Calvin Blvd.;
June 2, 1955; Plan and Profile;
Z sheets
City of Niagara Falls, N.Y.; Paving - 169.0 HGH ONF

Contract No 844; Calvin Blvd. from
West of 96th gtreet to 102nd Street;

Aug. 9, 1957; Plan and Profile; .
Sheet 1 of 2
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. Yitle/Author

City of Niagara Falls, N.Y.; Paving
Contract Mo. 901; Rend Ave. from

99th Street to 96th Street;

Feb. 27, 1959; Plan and Profile;
Sheet 1 of 1

City of Niagara Talls, N.Y.; Paving
Contract No. 944; Wheatfield from

97th Street to 102nd Street; June 7,
1960; Plan and Profile, Sheet 2 of 2

City of Niagara Falls, N.Y., Paving
Contract No. 900; 97th Street from
Calvin Blvd. to Frontier Ave.;

Nov, 24, 1958; Plan and Profile;
3 Sheets

Survey of Chemical Contamination in
Love Canal Storm Severs for USEPA
Region II, O.H. Materisls; Juns 3,
1980; Revised Aug. 5, 1980

: [

Addendum Report; Chemical Contam-
ination in the Sanitary Sewer Lift
Stations for USEPA Region II;

June 3, 19801

T EITL 4, e R,

[ ]

LOVE CANAL PROJECT NO. 1

ey
October

Revised Decesber 7, 1981
{Page 12)

Document
Control Document
hmber Location

170.0 1]
171.0 L r
172.0 MG

173.0 / ATL

 174.0 ATL

Lendar
o

Comments
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3
Octodar 3,
Revised December 7, 1981
(Page 13)
Document
Control Document
__Title/Author Mumber Location Lender Comments

Love Canal Area Storm Sewver Decon- 175.0 ATL USEPA
tamination Program for USEPA
Region II, O.H. Materials, April
1980
Demclition of Ring 1 Homes, Love 176.0 ATL DEC Latting Date: Dec. 3, 1981
Canal, Wiagara Falls, N.Y.; Design 176.1 GHY Completion Date: Aug. 2, 1982
Report P.1.M. 5800.76; per J. Slack's 176.2 [
letter of 10/14/81
NYSDEC Contact Requirements; Wotice 177.0 ATL pEC
to Bidders, Definitions, Instructions
to Bidders, General Conditions, Contract
Agreement, Performance Bond, Labor and
Materlal Bond
Expanded Leachate Collection System; 178.0 0.H. aniqinal mylars
0.H. Materials and Wendel Engineers, Naterials
Revised February 1981; Contract
Dravings
Street Profiles--100th St.; City of 179.0 nGA Ny
Niagara Falls; August 16, 1950;
Water Contract No. 644, 3 sheets
Standard Specification, Construction 180.0 MGM . NYSDOT
and Materials, NYSDOT, Office of '

Engineering, January 2, 1981
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“October 9, 1981
Revised Decesber 7, 1981
(Pige 14)
Document
Control  Document
Title/Author Shumber Location Lender Comments

Specifications for the Construction 181.0 | our
of Pavements, City of Niagara Falls,
Bureau of Engineering, Form 1942
Specifications for the Constructica 182.0 G cuy
of Sidewalks, City of Wiagara Falls 182.1 MGH
Bureau of Engineering, November 1960
Specifications for Sewer and Water 183.0 NG CNF
Connections, City of Niagara Falls,
Bureau of Engineering, January 1,
1939
Specifications for the Construction 184.0 " or

of Sewers, City of Niagara Falls,
Bureau of Engineering, Form 1949

Specifications for the Construction 185.0 L+ | Ny
of Water Mains, City of Niagara Falls,
Bureau of Engineering, Form 1948

Standard Granite Stone Curb Detail, 186.0 HGH oNr
City of Niagara Falls, Bureau of
Eng{mﬂin;. September 1951
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Title/Author

Standard Granite Stone Curb Detail
City of Niagara Falls, Buresu of
Engineering, February 13, 1969,
Revised June 30, 1972 :

Bid Request Form, City of Niagara
Falls, Bureau of Engineering,
April &, 1981

Specification for Asphaltic Materials
for Use in Paving and Resurfacing,
City of Niagara Falls, Bureau of
Engineering, No date.

City of Niagara Falls, N.Y., Paving
Contract 973, Dated April 1962

City of Niagara Falls, N.Y., As-built
Drawings, Project NY-11-4, Sanitary
Sewers, SC1553, Dated 9/30/70.

City of Niagara Falls, N.Y., As-built
Dravings, Project NY-11-4, Storm
Severs, 5C1554, Dated 9/14/70.

LOVE CT N0
SUMMARY
Oc¢ r9 1
Revised December 7, 1981
(Page 15)
Document
Coatrol Document
Nusber Location Lender Comments
187.0 -4 ow
188.0 HGM Cxy
189.0 K ow
190.00 MGH oy 95th Street between Calvia
and Frontier; 3 shests
191.0 MG o Vicinity of 95th Street;
6 sheets
192.0 e | oNF Vicinity of 5th Street;
, 7 sheets
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DRAFT

Appendix B
HEALTH AND SAFETY PLAN

(To be Included in Construction Documents, Special Conditions)

ARTICLE 26 HEALTH AND SAFETY PLAN ;

DEFINITIONS

The following definitions, in addition to those contained in
the General Conditions and elsewhere in the Supplementary
Conditions, shall apply to the work of this Contract.

1.

6.

Onsite Personnel: Onsite Personnel include the
Owner, Contractor, Subcontractors and Stats and Fedaral
Representatives.

Visitor: Visitors are all others, except the Onsite
Personnel. o g
Safety Officer: The Safety Officer is the Contractor's

employee so designated, and will be primarily responsible
for the implementation and enforcement of the Health and
Safety Plan. The Safety Officer shall have a minimum of
two (2) years working experience in the chemical industry
and/er chemical waste disposal industry or shall be
registered industrial hygienist with two (2) years related
experience. The Safety Officer shall have a sound working
knowledge of State and Federal occupational safety and
health regulations and formal educational training in
occupational safety and health.

Custodian: The Custodian is the Contractor's employee
responsible for keeping all safety equipment and project
facilities clean, properly equipped, and maintained.

Security Officer: The Security Officer is the
Contractor's employee responsible for maintaining ths
security of the Site.

On-Scene Coordinator (0SC): Any person assigned such
responsibility and authority by the State of New York

who has responsibility for day-to-day field surveillance
duties. -

——
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7. Remedial Action: Remedial action includes all labor, materials,
and other items that are shown, described or implisd in the Contract

Documant, and includes all extra and idditlnn.l work and material
that may ba ordered by the Owner.

8. Hazardous Work Area (Dirty Area): Any portion of ths Sits insidas
the Transition Area.

9. Monitoring: Monitoring indicates the use of dirsct reading field

; instrumsntation to provide information regarding the levels of gases,
vapors, and particulates which are being generated during remedial
action. Monitoring will (shall) be conducted to evaluats both
employes exposurss to toxic materials as well as the off-site migra-
tion of airborn contaminants.

10. Physician: The Physician is an n::npitinnll physician who has
specialized training in occupational medicins.

11. Chemist: The chemist shall have a bachelor degree in chsmistry

and demonstrated sxparisnce in the collsction and analysis of
hazardous wasts samples.

Health and Safety Plan - General

These Specifications shall be cbserved during all phases of site in-
vestigation and construction. The Contractor shall develcp a health
and safety plan which meets the minimum requirsments of this Bection
and the detall equipment specifications in Section 01016.

The safety and hsalth of the public and onsite personnsl and tha pro-
tection of the enviromment shall take precedsnce over cost and schedule
considerations for all project work. Either the MNew York State OSC or
the Safety Officer shall make decisions regarding when work will be

topped for health or safety reasons. The OSC shall maks decisions when
conflicting cpinions exist.

The Occupational Safety and Health Administration (OSHA) standards and
requlations contained in Title 29, Code of Federal Requlations, Parts
1510 and 1926 (29 C.P.R. 1910 and 1926) provids ths basic safety and
health program for the project. Specifications in this section are in
addition to OSHA regulations. The Safety Officer or tha State Safety
Coordinator may require procedures in addition to thoss required by
OSHA or those contained herein.

The Contractor and his Safety Officer shall be responsible for ths
implementation of all safety-and health mesasures herein, to include the
provision of equipment, materials, personnel, facilities, maintesnancs,
operations, services, and supervision necessary for implementation.

. Should any item or aspect vital to personnsl or public hl.ltﬁ or safasty

at this site be inadvertently omitted from this plan, and be within the
Contractors's claimed area of competsnce, such thart it should have besen
an obvious omission to the Contractor, then such item or vital llp-:t
shall be deemed a contractual responsibility.

B-~2
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Should any unforeseen or site peculiar safety related factor, hazard,
or condition become evident during thae performance of work at this
site, it shall be the Contractor's responsibility to suspand work
immediately on site, move workers off the site and notify the on-scens
coordinator in writing as quickly as possible, for resclution. Work

shall not commence until the particular factor causing the concern has
been resolved. '

Should the Contractor seek relief from or substictution for, any por-
tion or provision of the Health and Safety Plan, such relisf or sub-
Stitution shall be requested of the OSC in writing, and if approvaed,
be authorized in writing. Interpretation of the provisions of this
Section shall be the exclusive prerogative of the State 0OSC.

Consistent disregard for the provision of thess Hsalth and Safety
specifications shall be deemed just and sufficient cause for ter-

- mination of Contract or any subcontract without compromiss or pre-

judice to the rights of the government or stats.

Work Zones

The Contractor shll establish work zones with the approval of the.
State OSC. ;

Hazardous Work Area (Zone). This area shall include an area 50
feet in all directions from all open trenches and any arsas whare
envirommental monitoring has shown a potential hazard to workers.
This area shall be barricaded, fenced, or roped off and marked. Ths
level of parsonnel protective equipment required in this area iz to .
be determined by thea Safety Officer or OSC after monitoring and on-

a

site inspection. MNo onsita personnel shall be allowad to be in
hazardous work area alone.

Neutral Zone. This is 4 buffer zone between the hazardous work area
and the support area. This shall not be less than 50 feet wide adia-
cent to the hazardous work zone. Equipment decontamination stations
and emargency equipment such as SCBA, smargency showers and eye u
lavages shall be located in this area. .Drinking stations and portabls
toilets may be located in this area or the sSupport area.

Support Zone. This is the remainder of the site. Change and shower
Tooms, lunch and break areas, and oparations, storage and maintenancs
facilities shall be separate and located in this area. Eating,
smoking, and chewing are permitted in this aresa.

Laundry facilities for reuseable work clothing and towels shall be

located in the support zone. No work clothing or i?-l: shall be
allowed offsite. =

-
—
o

-
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Training

Contractor shall be required to certify that all contractor and
subcontractor personnel assigned to or regularly entering the site
for the purpose of performing or supervising work, for health,
safety, security, or administrative- purposes, for maintenance, or
any other site-related function, have received safety training pro-
vided by or for the Contractor. Such training must conist of at
least 16 hours of practical and theoretical instruction covering:
chemical health hazards, physical health hazards, personal hygiene,
safety equipment and procedurs, and protective respiratory squipmant
and usage. -

Contractor shall provide and require that all previously trained
nﬂntrlntfzz; subcontractor or service parsonnel assigned to or
sntering site complets ons hands-on refrashar training session of
at least two (2) hours to guarantse that all such personnel ars
capable of and familiar with the use of safety, health, respiratory and
protective equipment and with the safety and security procsdures
required for this site. g

The Contractor shall utjlize the services of a physician to provide the
minimum medical examinations and surveillance spacified hersin. The
hame of the physician and evidence of examination of all onsite per-
sonnel shall be provided to the State or New York Dapartmant of Health
(DOH) prior to personnal working onsite.

All onsite personnel involved in this project shall be provided with
medical surveillance prior to onset of work, immediatsly at the con-
clusion of project, and at any time there is suspected sxcessive axpo-
sure to substances tha would be medically detectable. !

Medical surveillance is the physician's responsibility but shall meet
the requirements of OSHA Standard 29 C.P.R. 1910.134 for all personnel.
The physical examination shall emphasize SKin, renal, and hepatic
systems, reproductive, immunological, neurclogical, and hemological
Systems, and include tests for liver and kidney function, a complete -
blood count and urinalysis. ' -

The ahiiitf of onsite personnel to wear respiratory protection shall bes
guaranteed by the Contractor. Cardiorespiratory system examination
and pulmonary function testing are minimum requirements. !

B-4 -
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The Contractor shall maintain records of all medical surveillance
wmmmummpmm.mmmmmw
appropriate officials. oy

Enmit:

Site security shall be provided and maintained by the Contractor on
a continuous basis, 24 houra per day, 7 days per week throughout
the period of Contract, including holidays. In addition to main-
taining the existing security fence, the Contractor shall provide
security officer and personnel to control access to sits and patrol
th-‘ “t‘-

Security identification, specific to the site, shall be provided by
the Contractor for all onsite personnel entering the sits. The
mntrmrnhﬂlhnlmﬂhﬁ:mﬂmmmmm-
fication shall be worn by each individual, vil:l.hh-t-liﬁ,hq
while the individual is on the site.

Vehicular access to the site, other than to designated parking
areas, shall be restricted to mnthorized vehicles only.

Use of site-designated parking areas shall be rastricted to vehicles
of government, contractor, subcontractor, and servioce personnal
assigned to the gite and actually on duty, but may also be used on

& short-term basis for visitors. Visitor parking may be #0 designated
at the option of the OSC.

mmmmmulmhnﬂnnmmmmm-m.

The Contractor shall be raesponsible for maintaining a log of security
incidents and visitor access granted,

The Contractor ghall require all personnel having access to the

site to sign-in and sign-out, and shall kesp a record of all gite
access,

All approved visitors to the site shall be briefed on safety and

security, provided with temperary identification and safety equip-
ment, and escorted throughout their visit.

Site visitors shall not be permitted to enter active hazardous work
Areas. ;

Site areas shall be posted, “Warning, Hazardous Work Area, Do Mot
Enter Unless Authorized; and fenced (snow fences adequate) or
barricaded.

Temporary lighting shall be provided adequate to ensurs effective
night surveillance,

Communications

The Contractor shall provide hardline telephone communication at
the site fisld offica.
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Emmergency number, such as Police, sheriff, fire ambulance, hospital,
NYS, DEC, US EPA, applicable to this site shall be prominently posted

The Contractor shall provide a PA system, fixed, hand-held, or mobile,
adequate to cover the site.

Two-way radio communication Provided by the Contractor shall be avail-
able linking the command office to each active work location.

Emergency and First Aid Requirements

In the &vent.of.any .emergancy associated with or resulting from work
at this site, ‘the Contractor shall without delay: cease work hctivity
on the site; takes diligent action to removs or otherwise minimize

(zone) alone. In the event onas is overcome, his "buddy” shall
immediately seek hslp. Each hazardous work area shall be provided
with an OSC-approved, immediately adjacent, emargency sye wash and
shower. This unit may be portable,

At least one "industrial® first aid kit shall ba Contractor provided
and maintained fully stocked at a manned location such as the Con- -
tractor's office. Should active work areas be so isoclated or separated
45 to make one first aid location impractical, then first aid stations

shall be established as required in close proximity to the work, but
not inside a hazardous work area. )

First aid kit locations shall be provided with adequate water and

‘other supplies hecessary to cleanse and decontaminate burns, wounds,
or lesions,

The Contractor shall have at least one certified First Aid Technician .

onsite at all times. This person may perform other duties, But must
be immediately available to render first aid whan nseded.



Each active work location shall be provided by the Contractor with
at least one 20-pound dry chemical fire extinguishar. K Pire extin-
guishers of this size and type shall alsc be Contractor provided at
the Contractor's office, state office, and at any othar site loca-
tions where the O5C determines that flammable materials pressnt a

The Contractor shall plan to provide emergency protection to the
public and to personnel assigned to the site and shall meet with
the state personnel, local police, civic leaders, and hospital -and
ambulance staffs to ensure that the risks associated with the

remedial work to be performed at this site are known and under—
stood. :

A minimum of ten (10) MSHA/MIOSH mpproved pressure demand, self-
contained breathing apparatus (SCBA) shall be provided and located
as follows: eight in contractor office, two in stats office. .
Onsite personnel will be trainsd to use BCBA.

Personal Safety and Related Equipment

The Contractor shall provide all onsite personnel with appropriate
personel safety equipment and protactive ¢lothing. The Contractor

will snsure that all safety squipment and protective clothing is
kept clean and well-maintained. Detail specifications for quanti~

ties and types of equipment are in Section 01016,
As a minimum, the Contractor shall furnish for onsite pearsonnel
1. Work clothing as dictated by weather. ‘

5 Disposable ocutarwaar such as coveralls, gloves, hardhat
liners, and foot coverings.

4. Pull face organic vapor, acid gas, particulate filtering
respirators.

5. Safety shoes and boots.
6. Rubber overshoes.

All prescription eyeglasses in use on the site shall be safety
glasses. No contact lenses shall be allowed onsite,

All disposable or reusable gloves worn on the sits shall be OSC~
approved. Inner gloves, if used, shall be disposable cotton.
Welding gloves or other special gloves, if used in a hazardous work
area, must be worn outside elastomer gloves, must be suitably
stored onsite and must not be removed from the site during the

remedlal work unless disposed of as provided undar section titled
“Contaminant Control.™ '

B=~7
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Footwear used onsite shall be steel-toed safety shuas or boots, with
chemical resistant soles, and shall be worn coversd by rubber overshoes
when entering or working in a hazardous work area. Rubbar cvershoes

shall be decontaminated daily and discarded if the 19;14: iz wetted
with chemicals. .

n.spiiatnry equipment utilization and equipment onsite shall conform to
OSEA 1310.134 requirements, and specifically as regards maintenancs,
inspection, fit testing, and usags. '

Contractor, subcontractor, and --Evin- ;nr:;nntl unable to pass
a fit test as a result of facial hair or facial configuraticn
shall not anter or work in a hazardous work area that requires

respiratory protection. Pacial hair sust be fully containad to
ansure propar seal. =

 All personnel shall waar an approved hardhat while onsits. Exdeption

may be takan to this provision for Pearsonnal working indoors on
clerical or administrative tasks, or off duty, in first aid, field

office, lunch area «or other such location, but shall not be -unnptiﬁ
in any active field work arsa.

Any personal protective equipment contaminated by a hazardeus or
suspected hazardous material will be decontaminated onsits. Tha
Safety Officer is responsibls for ensuring all personal protective

Each full-face organic vapor canistar respirator shall be individ-
ually assigned and not intarchanged between workers without clesaning and

sanitizing. Canisters and filters will be changed daily or when
organic vapcrs are detected by wearer. -

Parsonal Ezﬂi-nt

@f this Section.

tnntractu:, subcontractor, and service personnel found to be con-

sistently disregarding the personal hygiens-related provisions of
this plan shall, at the request of the OSC or his delegated OSR,
be barred from the site. This shall not be construsd as relieving
the Contractor from responsibility for enforcement.

The Contractor shall provide:

1. Suitable disposable outerwear, gloves, hardhat liners,

and footwear on a daily basis for the uss of employess
and ?ilitﬂrl- .

Contained storage and disposal for used disposable cutwear.

3. Shower facilities for amployees.



4. Hand washing facilities.

5. nfmuw:mchmmmm_mﬂmm.
Work clothing should be stored separats from strest
c¢lothing.

6. A lunch and/or break room.
7. A smoking area.

Contractor, subcontractor, and service personnsl shall wear dis-
Posable outerwear, gloves, and outer footwsar at all times whenaver
~ entering or working in a hazardous work arsa.

]
mﬂmmmmnzm.mmw.m
hpMMﬂMmmmmmmmn.

mmmmmuumimmhnmwm
tractor-provided smoking area. :

htingmd:hﬂngmub‘:.p:ahibitdwhlmﬂm-
tractor-provided lunch or break area.

Contractor, mmm.mmmmmﬁm

mmurelmmmmmmmmﬂmﬂmm
Areas. )

Soiled disposable ocuterwear shall be removed prior to entering ths
dunch area, and prior to cleansing hands. ;

ulmmlmﬁnqhnmnduu:mk-:ulm;hmhﬁm
shower and change to fresh clothing after sach working period or
shift, prior to leaving the site.

Air Monitoring

Puring the progress of active remedial work, the Contractor shall
monitor the quality of the air in and around each active work location.
Sampling shall be conducted on a regular pericdic basis, and addi-
ticnally as required by special or work-related conditions,

Instruments required, and Contractor provided, for air monitoring
shall include: an explosimeter, an organic vapor photoionizer,
and an organic vapor analyzer. ' ]

Air monitoring equipment shall be operated by personnel trajified in
the use of the specific equipment provided.

B-9
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The Contractor shall maintain a log of the location, time, type, and

value of each reading and/or sampling. Copies of daily log shesets
shall be included with the daily report to the 0SC, -

Should the organic vapor level in any active working location

exceed 300 ppm for any single reading, or 100 ppm for any two suc-
cessive readings, or should the explosimeter indicate over 25 pasrcent
of the lower explosive limit on any single reading, then that work
location shall be shut down and evacuatsd upwind. Work shall not
resume at such a work location until a full survev shall indicate
that explosimeter vapor readings have subsided to a safe level.

Following a work location shut down, -:plniiﬁ-ttr and organic vapor
sampling shall be continuous until the Contractor feels confideat
that the cause of the shut down has disappeared, at which time
normal periodic sampling may be resumed.

A wind direction and speed indicator shall bs amplaced by the Contractor
at each active work location. The air monitoring log shall include
wind direction and velocity .information for sach reading. 5
Each of the Contractor's air moni ing teams shall consist of two (2)
employees. working on thl-'buﬁﬁyw-r:t-Fawlndsugbiptﬁlat=l-|tqtn=r

dents or other persons downwind from the site.

Dust Control ;.

During remedial action, the Contractor shall implement, monitor and

enforce a dust control program to minimize ths gensration and off
site transportation of fugitive emissions.

All roadways, dasignated work arsas and other possible sources of

dust generation shall be thoroughly treated (wetted, coversd, sealed)
to minimize dust genera i =

Respirable dust monitors shall be utilized to monitor tha levels of
dust generation. Departuras from genaral background shall bes reported
to the OSC who shall initiate_ the appropriate action including work
stoppage to reduce dust emissions to an acceptable leval. ¥

Contaminant Control -

kel

Vehicles and equipment working in, being operated in, or otherwise
coming in contact with known or suspacted toxic or hazardous materials

shall be decontaminated in a designated decontamination area prior, to
leaving the sitas.

B-10
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At least one (1) three thousand (3,000) cubic feat per minute (FPM)
air mover shall be used to provide ventilation while workmen are in

Contractor personnel shall monitor air while workmen are in trenches.

Manholes, Wet Wells, and Other Confined Spaces

mmmuWan-mtihtﬂfnrumutMptm
to entry with at least one (1) 3,000 cfm air mover.

Contractor personnel shall monitor air for oxygen (minimum 19.5

combustible gas, and prior- to workmen
. entering confined space. mnyuﬂu-ri%!ummm

mmﬂ:mmmnqnummmmmmmﬁ.

1Y,
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SAFETY REGULATIONS
(To Bs Posted For Onsite l:lrmntll

Our main safety emphasis is on preventing contact with soil, clay, and
water. Towards this end, the following rules have bean: established.

REGULATIONS

l. Eating, smoking and chewing on the sits is PROHIBITED except
in specifically designated aresas.

2. All personnel on ths sits must wear either new gloves of

clean cotton inner goves. These ars disposable and nev inner
ilﬂ“muhlulﬂmdlf .

3. If you get wet to ths skin, you must wash the affectad arsa

immadiately. I:clnthnlntmhui:hthlﬂdnlﬂm.m
must be changead.

4. You must wash your hands bafore sating, drinking, or smoking.

5. Observe regulations on mhinq and ramoving boots befors

mminqth-drulingrnunrlnlmu‘ulndmm
before going home.

RECOMMENDATIONS

1. Do not smoks uith dirty hlndll.h-ttlr r-t. do not smokae.

2. ©Check for any p-:lnnll habit which nnuid get Inil or Hltlr
into your body.

=

Examples, including licking food off your fingers,

wiping your face or nose with a dirty hand or running
a dirty hand thmughlrnur hair.

Check that any regularly worn clothing is clean. Examples include dirty
watchbands, neck chains, and a dirty liner on your safeaty halmet.

Safety practices with poisonous chemicals can be summed up in a few words:

Do Mot Breathe in Chemical Odors and Do Mot Touch the Water and Soil.

If you do get dirty or wet, clean up as soon as possible.

B~13
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SAFETY REMINDER FOR TOXIC CHEMICALS
{(Post for Onsite Personnal)

Chemicals cannot cause health or toxic problems unless you breathe
them, eat them, or put them on your skin.

CHEMICAL GASES

L

mmwmummum.mm.mmmmm.

1. Always have air mover cperaticnal when working in confined

i m:mrmmmmﬂnﬂm.

3. mmmmummmmmuyuu
' the odor comes through the respirator.

CHEMICALS IN SOIL, CLAY, AND WATER
Do not let chemicals get into your mouth, nose, or stay on your skin.

1. Do not sat or chew on the site.

2. Bo mmoking except in smoking area.
3. Wear protective clothing.

4. Glove liners must be El.;“..&*

5. Wash your hands whenever practical. Wash before eating,
drinking, or smoking.

6. Do not carry cheamicals home to your family. (Por example,
on clothing, mud in the car, dirty hands).

(7]

i
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