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! CH2M 
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r . engineers 
pl ,1nnt•rs 
eco non1ists 

[ scient ists 

t April 12, 1982 

W54923.B3 

L Mr. Don Deieso 2-1-5 
U.S. Environmental Protection Love Canal 

Agency 0 f Region II ( ) 
26 Federal Plaza c. Thompson, CH2M HILL 
New York, New York 10278 o. Deieso, EPA • r April 12, 1982 

FEAS 

f'. Dear Mr. Deieao: 
I . • ' 

Subject: Draft Final ReE)?rt, Love Can~l .. 
,. We ha ve revised the Love Canal Environmental Information 

Document based on co111111ents received. Expanded leachate 
,/ alternatives have been removed in the final draft. 

The pl ans 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&O 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, 

•. 
Cliff Thompson 
Project Manager • .. 
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• 
• LOVE CANAL PROJECT 1 ACTIVITY SCHEDULE 

Activity Oa te (week of I 

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 8/2 
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 l. 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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( 
II SUMMARY 

• I ' 

[ Numerous investigations have been· conducted during the past 
few years to docWDent the effects upon the surrounding area 
of past hazardoua waste diapoaal practice• at Love C&nal • . 

[: This report was authorized to evaluate alternative plans for 
the first 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 Environniental Protection L Agency and New York State Deparblent of Environ111ental 
Control. 

r-: Several preliminary plans were evaluated, as follower 
. 

o One No-Additional-Action Plan, providing for • 
[_ continued operation of the exiating leachate 

collection system and treatment facilities at an 
average flow rate of about 8 gallons per minute. ,. 

' . 
L., o Three variations of a plan to expand the exiating 

leachate collection system using c0111ponenta of the 
• • 

I storm and aanitary 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

ta111inated groundwater, this plan would reduce the 
\.. mov811lent of groundwater away fr011 the site. 'fheae 

alternatives were eliminated baaed on prelillinary ,,. evaluation and al10 on the announceaent of plans to 
' demolish all housea within the fence. 

0 Three plans to partially contain the site within a 
slurry wall extending fr0111 ground surface to a 
clay formation of reduced permeability at a depth 
of up to 14 feet, . plua expansion of the existing 
clay cap to cover aost of the area within the 
slurry wall. • Thia approach could reduce treabllent 
plant flow rates to about 3 gallons per ■ inute. 

Preliminary cost analyses indicated that life cycle coats 
for the conta i 11111ent plans are substantially lower than for 
the other plans due to lower operation, aaintenance, and 
replace~ent costs. Health and safety considerations, en- · 
vironmental effects, and several other criteria also favored , . 
implementation of a containment plan. 

Subsequently, a plan was selected for detailed development 
and evaluation, re f lecting a containment concept with a 
tr e atment plant flow rate averaging about 3 gallons per 
min ute. The selec t ed pla n includes •urrounding the entire 
•ite with a slurry wall and covering e•••ntially all of the 

S - 1 
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site with a clay cap, graded to promote increased aurface 
runoff from the aite. Exiating utility linea oroaaing the 
aite boundary will be cut off and plugged. Moat exiating 
monitor wells will be 11aintained·, and new water .and waste­
water linee will be provided to aerve the leachate treatJllent 
plant. Provisions will be made for continued utility Mrvice 
to the school. The existing ator111 and unitary sewera may 
be cleaned within the site to reiaove contaminated depoaita 
before these lines are plugged. Also, the alurry wall may 
be constructed ueing a vibrated bea111 11ethod or uaing an 
excavated trench, backfilled with alurry. : 

These activities have been coordinated with the planned 
NYSOOT demolition contract to reduce redundant activity and 
improve the total project effectiveneee. The work described 
in Chapter 6 of this report ia planned to begin in the fGll 
of 1982 with a two phaae conatruction period ending in the 
awner of 1983. 

.. 
' 
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' 
' 1.0--INTRODUCTION II 

' 

CH2M HILL was authorized by the On~ted States Bnviron111ental 
Protection Agency (OSEPA) and the Hew York State Department 
of Bnviron11ental Conservation (NYSDBC) to c011plete the first 
of a n1111ber of° potential projects designed to contain and/or 
remove contamination directly attributable to past waate 
disposal practices at Love Canal. Thia first project con­
sidered only the problems within the fenced area. A nU111ber 
of projects relating to the solution of probleias outaide the 
fence are planned . Project l includes preparation of bidding 
docU111ents for implementation of the r-edial action program 
at the Love Canal aite, and alao includes preparation of 
this Environ11ental Inforiaation Doouiaent (BID). The purpose 
of the EID is to develop and evaluate alternatives for 
r-edial action within the fenced cocapound area directly• 
aurrounding the canal. one alternative, aelected by HYSDBC 
an~ OSEPA for further evaluation, ia developed in detail. 

Considerable study baa been conducted at Love Canal over the 
last several years. The Mlection and design of the planned 
action described in this report la baaed on data collected 
in the prior atudiea and ■ade available to the conault&nts, 
•• aimmarized in Appendix A. 

The remedial action project baa been significantly altered 
by decisions made in recent months. Hoaes in Ring• 1 and 2 
are now planned for demolition in early sU1111aer 1982 and the 
initiation of construction described in this report is not 
planned until early fall. These decisions have elil1linated 
the need to consider several of the alternatives dev~oped 
in the initial draft of this report. The developcnent of the 
selected alternative has taken into account information made 
available to the consultants by March l, 1982. 

' 

~ 
; 

l - l 



•• 

' [ 
' 

• 
[ = 2.0--PROJECT OBJBCTIVEi . 

[ l . 
CH2M HILL'a Draft Work Plan, ,. dated Sept.8111ber 29, ' 1981, 
expressed a need to restate:the project objectives to assure 
a clearer .understanding of tt,SDBC'• Work Directive. Thia t was accomplished at a aeeting between CH2M RILL, OSBPA, and 
NYSDBC in Washington, D.c., 'on OCtober 13, 1981. The re­
stated objectives are to be .~cc0111pliahed using existing data ' ,. and can be 00111pleted within ,the initially required tillle 
frame. The restated object~••• although not significantly 
different fr0111 the initial jectivea, allow a clearer • 

r 
c0111pariaon between the vari • alternatives being considered 
for Project 1. 

Project I, therefore, is deaigned to aoc011plish the following 
objectives, 

. 
. , I • To prevent the MOVE!fllent of significant contaiai­

nants off-site thro,ugh the atora and aanitary ' 
sewers, roads, ~d other utility ayateiaa. 

.•. . . 
2. To isolate the tr41laport of aurface runoff frOlll 

the site and increase the volume of runoff. ' 
. 

3. To improve the collection of contaminants in the 
shallow groundwate r.' by collecting aubau.rface flow 
into the leachate collection and treatment ayateaa. 

I 
4. To reduce the flo11i "of shallow groundwater ' fr0111 the 

site. 

The Environmental Informatioe 
I .. 

Document addresses each of the 
alternative plans in terms of ' their ability to meet these 
project objectives aa well as other performance criteria 
described in Section 5; 

•. 

•· 

.• 
, 

-
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' ' II 3.0--DESCRIPTION OF PRELIMINARY ALTERNATIVES 
• 

A meeting was held on OCtober 13, .1981, with representatives 
fr0111 EPA and NYSDEC. As a reault of thia ■eeting; five 
principal alternatives were aelected for preliminary evalua­
tion, one of which had two variations that were considered.· 
The decision to demolish hoaes in Ringa 1 and 2 elilainated 
two of these alternatives fr011 further consideration. 
However, these two alternativea had been tentatively rejected 
on both an economic and technical baaia, prior to thia 
decision. In the following section, each of th• r-aining 
alternatives ia described in sufficient detail to support 
subsequent evaluation and econcaic analyaia. 

• 3.0.;...-ALTBRNATIVE ONE--NO ADDITIONAL ACTION 

As implied by the name, thia alternative entails no addi­
tional measures within the fenced area to contain or control 
contamination directly attributable t.o Love canal. The pre­
aent leachate collection and treatment systela would continue 
in operation. Storm and sanitary aewer flows would continue 
to leave the area except where theae ae-rs are currently 
plugged. No further ■aaaures would be illpl•ented to expand 
the leachate collection system, and no sewer cleaning and 
rehabilitation would be conducted. Thia alternative does 
not preclude additional measures outside the fenced area 
that are beyond the scope of this project. It is assWlled 
that leachate flow to the existing onaite treatment plant 
would probably increase as a result of the changed area 
percolation characteristics following haae demolition. 

The present lea c hate treatment plant is designed for maxi.Jal.Ill\ 
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 ■onthly leachate 
flows have ranged froca 204,200 gallons to 664,800 gallons. 

In addition to the treatllent plant flow averaging 8.3 gpm, 
an additional unknown flow leaves the aite in the atom and 
sanitary aewera, resulting trcxa infiltration to these ..weir' 

f 

ayatet11s. An attenapt has not been •ade to quantify thia ' 
flow, however the additional flow is probably in the range 
of 2 to 7 gpm, baaed on calculations fr0111 infiltration flows 
in the Niagara Palla are&. The total flow leaving the aite 
under present condition• ia eatiaated at 10 to 15 91.:9. 

.. 
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3.2--0'l'ILITY COT-OFF CONTAINMENT f. . 
Previous investigations have concluded that the lateral f~ movement of conta111inants froai Love Canal occurs prillarily 
along paths of least hydraulic resistance auch as ile-r . 
lines and pipe trenches . There is little evidence of 

L lateral ■oveaent through ar- soils of low permeability. 
Trenches excavated and backfilled during utility pipeline 
construction ■ay provide preferential pathways through which 
contaminated ■aterial ■ay ■ove, particularly considering [. that backfill - ■aterials are not well dOCU11ented. l'or this 
reason, it is desirable to construct a slurry trench or 
slurrr wall at Nch point along the fence line where a road r: or ut lity line crossing is mown to exist to reduce the 
potential for off-aite ■ igration of cont:uinanta. 

Revi ew of available records regarding utility line location r • 
indicates that utilities are located within roadway rights­
of-way. Seven roadways pass through the fence line, with 
right-of-way widths ranging fr0111 50 to 65 feet; ConNquently 

l. 
[. about 420 feet of alurry 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 fr0111 available drawings, or one foot 
below the top of the aoft clay formation found throughout 

t' the area, whichever is deeper. The top of aoft clay is 
• below the bottoll of vertical desiccation cracks in overlying 
I,. hard clays in these lacustrine deposits. About 6 feet of 
,,. hard clay will need to be penetrated. Table 3-1 abowa the 
I approxillate total depth■ at each roadway cutoff wall aite. 
I ' 
I... The cutoff wall could be either a vibrated beaa slurry wall ' or an excavated trench backfilled with aoil and bentonite 
~ • · slurry. 
.. 

The onsite existing utilities will be abandoned as the cut­
off slurry walls are constructed. The stora and sanitary 
sewers wi ll be plugged at selected manholes to reduce 
horizontal ■ov-ent within the fenced area. The plan ■ and 
specifications will include a separate bid iuta to power rod 
(where necessary) and •dry• bucket clean theN Mwera to 
ren1ove sedi.Jaent and conta■inated aaterial. The material 
re111oved would be taken to a secure landfill using RCRA 
procedures for ■anifestin9 and tranaportin9. The decision 
to clean the sewers will be aade baaed on inforaation avail­
able at the ti■e bide are received. •. 

New ator■ drainage facilitie• would be constructed acroea 
lot lines to avoid h01aes or de.molished foundations tying 
into existing off-aite stora sewers. Using aultiple inlet■ 
at the low points along with a 12-inch ator■ sewer would 

3 - 2 
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Table 3-1 

CUTOFF WALL DESIGN DATA 

Minilllum Sewer 
Street Elevation Invert Elevation 

Location ( ft msl }_ ____ ~esci-Iptio!,! Elevation 

97th Street at Colvin Blvd. 571,5 10• Sanit. 558:t 

97th Street at 96th Avenue 573.8 6• wa·ter 569,8 . 
97th Street at Frontier 574.2 21 • Storm 564.7 

99th Street at Colvin 572.6 10• Sanit. 562,7 

Wheatfield near 100th Street 572.7 to• Sanlt. 561:t 
' • 

99th Street at Frontier 574.0 21• Storm 564.6 
' 

97th Street at Read Avenue 572.4 No Utilities 

Note: Actual depth will be determined during construction. 

• 

.. 
'(I; 

~· ~·-. ~ r-:-'. . . . ' 
, 

, 
• 

Min. Cutoff 
Depth to Wall Depth 
~qft Clar ( ft) 

10.0 14 

12.0 12 

10.5 11 

13,0 13 

10.5 13 

10.S 11 

13.5 . 14 
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EXIST. INLET 
TYP Of 4 • 

• I 
I / INSTALL NEW e• P.V.C. AT 0.-4,._ ' PLACE GROUT FILLET IN UPSTREAM 
\ ---- I 

. 

CATCH BASINS AS REQUIRED. 
\ I 
I / 
\ I ___ i. OF 97th Ol'I _ _ - - -----1 +- I 99th STREET I I , • 

I 

f \ / 

I 

..!..--:,. PLUG All EXISTING CONNECTIONS 
TYP. STORM l J ----J / TO STORM SEWER. 

~---
SEWER MANHOLE '- 'f ,( 
•----• I rQ\ 

EXISTING STORM SEWER ,, ,, -· 
INSTALL NEW ,r P.V.C. AT o.a 
PLACE GROUT FILLET IN UPSTT\EAM 

12" CONC. 0A V.C. CATCH BASIN AS REQUIRED. 
OfFStTE 

SCALE 1·: 10' 

• 
. . . .. FIGURE 3-1 . 

Alternative 2. - Typical connection of existing storm inlets for offsite conveyance of 1~~, • runoff 
. . 

• -" ' . ' ' . 
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PLAN 

4• EPOXY 

I 
GROUT CAP 

•• ___ .__ ..... __, 
' 

~ ·7 
• 

INSULATION MArL .. ~ ...:., 
1 TO BE ANCHORED" I , • '> •• 

~DRAINAGE 
PIPE 

INSIDE C.8 . '--··---·· 

· SECTION A-A 
' For Catch Basins wt1h 

Curb Underdralns 

, Alternative 2. 
• . 

PLAN 

• 

•• EPOXY FOAM MAn · 
GROUT CAP TO BE INSTALLED 

1U n, l 
REMOVE EXIST .. 
C.l ELBOW 

,--◄1-•• lr-' _] 
~ '-·J ,uPSTREAM I I . SOLID RIGID FOAM " · ENO CROSS LOT , j I ____ J j REMOVE 

•• _:___i EXIST. C.I. 
··-- ELBOW 

• 

SECTION 8-8 
For Catch Basins wl1h 
Curb Underdralns #Ki 
Croa Loi Dt'aln Pipe 

. . 

~ ... d, 

INSTALL SOLID RIGID FOAM 
INSULATION MATI.., TO BE 
ANCHORED INSIDE C.8. 
WITH EPOXY CAP. 

\ 
REMOVE EXISTING. C.I. 

ELBOW AS REO'O. ··----, 

I r·1r-7 
---~ 

PLUG 

,.__ . __ _j) 

·-::J 
I •·--·· 

PLAN 
For Catch Basins with 
No Curb Underdralns 

RGURE 3-2. IG-12MI 
Proposed modifications to existing stormwater catch basins IIHlll 
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reduce ponding and provide positive drainage fr011 the site, 
but would not provide the degree of drainage nonally 
associated with regular catch basin spacing in residential 
areaa. 

Por preliainary design purpose• it ia •••Wied that existing 
catch basina located at 7 low points along 97th and 99th 
Streets would be converted to collect runoff and convey it 
off-aite as ahown on Figure 3-1. These catch beaina would 
be modified aa ah.own on Figure 3-2 to collect storawater 
frOl'II both sides of the street and to prevent flows froa 
entering the existing atora aewer •y•t-. Figure 3-3 
illustrate• the aite following houae d-olition and P1gure 
3-4 detail• the conatruction planned in Alternative 2. The 
action deacribed in the alternative would have little 
impact upon the aite water balance, cc.pared to Alternative 
1. 

3.3--PARTIAL SLORRY WALL CONTAINMENT 
• t 

The intent of Alternative 3.3 ia to contain the aite to a 
significant degree, to reduce aubaurface infiltration both 
vertically and laterally, and to reduce flowa through the 
leachate collection and treatllent ayat .. , thereby reducing 
operating coats. 

Thia would be achieved by i•pl-enting all el•enta of 
Alternative 3.2. Additionally, alurry wall• would be 
constructed at locations where aubaurface aov-ent of water 
may occur along a preferential natural route auch aa .a aand 
lens or drainage awale, as identified fr011 previous aoil 
borings and · geophyaical aurveya. The alurry walla would 
also be constructed at points where contalllination has 
potentially migrated towards 97th and 99th Streets, some of 
which overlap with sand lenses and drainage awalea. About 
3,000 lineal feet of cutoff walls would . be required, to 
depths up to about 14 feet, including the 420 lineal f-t at 
road exita 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 aide of 99th Street 
and along the west aide 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. Vertica¼ permeability of the clay cap should be on 
the order of 10- aa/aec or leas to significantly reduce 
recharge. The exieting clay cap would be extended to the 
outer edge of 97th and 99th Street• over the d-oliahed Ring 

: 
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f. 
[. 1 h0111es, The streets within the fenced area not neces ■ary 

to 111aintain the school or treataent plant will be covered 
with the expanded clay cap. several alternative 4e■ ign• are . 
available that accoapli■h the ob'jective■ of tbe ·expanded cap r: •Y•t-. Selection of the ■y■t- for detailed 4e■ ign will be 
aade on the ba■i• of effectivene•• and life cycle coat. For 
coat e■tiilate purposes, a bentonite tr-ta•nt .ayatell with a 

[: •iniawa depth of 12• and slope of 2, froa strNt to tbe 
existing cap has been selected. Six incheia of top soil and 
grass ayatea are also included, The aystell 4e■igned will be 
aufficient to reduce foraation of vertical deaiooation 

! r, cracks • 
• 
' Pollowing coapletion of the cutoff wall• and the expanded 
r : olay cap, the -hydraulic gradient for aubeurface ■0¥-ent of 

water will be toward the canal froa all direction ■, through 
the natural soils. Recharge that would occur through t!w 
cap or along higher pera-bility route■ such as drainage r~ ■wale■, ■and len■ea or utility tranche■ would be reduced. 
Due to the low penaeability of the ahallow aoila, tti. rate • • 
of inflow to the aite will be very low. Discharge froa the [~: ■ite will occur through continued operation of the exiating 
leachate collection and treat:aent ayatea. However, within a 
period of ,,a few yeara, an equilibrium will be e■tabliebed 

[: between inflow and outflow at tti. aite, with groundwater 
levels controlled by the barrier drain and by a hydraulic 
gradient to the drain fro■ the edge of the clay cap in areaa 

[ where the cutoff wall is abaent. Betiilated equilibrium flow 
rate ie within a· range o f 3 t o 5 gallons per ainute (gpa) 
with the range reflecting natural variations of soil perae­
ability that •ay be anticipated. This c011parea with preaent [ • treatlllent plant capacity of 200 gpa, and preaent average 
flow rates of 8.3 gpa in the barrier drain plua an unknown 

I" flow rate resulting froni infiltration to the atom and 
sanitar y severe, previously estillated at 2 to 7 gpa, Water 

•• levels within the contained area should drop. Although no 
s ig nifi cant hydra ulic connection is believed to exi ■ t between 
the bedrock and the water table, if it doe• exist, the flow 
aay be upward int o the 1- chate collection ■y■tM ■ince 
water level• would be higti.r in th• bedrock than in the 
water table aquifer. Should thi• occur, the barrier drain• 
■bould be operated at a higher level, reducin9 the upward 
aov-ent. 

3.4- -COMPLBTB SLURRY WALL CONTAINMENT 
• ' , Alternative 3,4 is similar to Alternative 3.3 in all 

except the alurry wall coapletely encircle• the aite 
■ hown in Pigure J-6. The anticipated water balance 
eatiila -ted at 3 gpa. 

aspects 
aa 

1• 

• 
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II 4.0--COST OF PRELIMINARY ALTERNATIVES 

\ 

The coat eatimates which have been prepared for the evalu­
ation of preliminary alternatives are •order of ■agnitude . 
estimates.• Thia is an approximate estimate •ade without 
detailed engineering data. Ex-plea include, an eati■ate 
from coat-capacity curves, an estimate using acaleup and 

, acaledown factors, and an approximate ratio eati■ate. 

These estimates of coats have been prepared by CH2M BILL 
through experience and judg-ent in applying available coat 
data. However, it is recognized that CH2M HILL has no 
control over costa of labor and ■ateriala, or over cona­
petitive bidding procedures and ■arket conditions. The 
actual project costs ■ay vary fro■ the included preliaiu;y 
coat eatiaates. 

The unusually long life cycle of this particular project 
(100-200 years or possibly longer) ■akea the econo■ ic 
analysis of alternatives somewhat subjective. Noriu.l 
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 t 

potential econ0■ ic 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 tillle 
value of ■oney is zero rather than the generally accepted 2-
\ to 3 percent . This offers a subjective c0111parison bf 
alternatives which should be meaningful since the econ0111ic 
analysis assWAptions are applied equally to all alternatives 
being considered . Alternatives that have highe.r operation 
and 111aintenance costs are slightly favored by this aasW11p­tion. 

None of the cost eatimates for the preliminary alternatives 
include an allowance for a monitoring progr-, which would 
be an essential element of long-term aite ■anage111ent. Since 
monitoring would be relatively couion to all alternatives, 
~t.s 0111ission in the econ0111ic an a lysis should not affect the • 
relative coat-effectiveness of alternatives. 

I 

·. ,.1--NO ADDITIONAL ACTION ALTERNATIVE 
t , . * •• * ' ' 

"\- . 
I 

The no-additional-action alternative does not iaply that 
there are no costs associated with it. The existing leach­
ate collection and treatnlent syatelll •uat be operated to help 
prevent potential surface expoaure of leachate on the canal site, 

4 - 1 ' 
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Table 4-1 aunnarizes the annual operating, equipiaent re­
placement, and life cycle cost• of thia alternative. The 
present worth .of this operation and •aintenance cost-in­
tensive alternative for 50 year• and 100 year• 1• fl3.77 
■illion and $71.11 million, reapectively. 

4.2-0TILITY COT-OPP CONTAINMENT 

As this option has no significant impact on the site water 
balance, the long-term operation and ■aintenanca coats 
r-ain essentially the--•· It-ization of cost• aaeociated 
with this option are sU11Mariaad in Table 4-2. 

4.3--PARTIAL SLURRY WALL CONTAINMENT • 

The capital coat of this alternative is considerably higher 
than the coat for the second alternative, however, there i• 
a significant cost benefit over a period of ti.Jae due to 
lower O&M costs resulting tro■ significantly reduced flows 
to the treatment plant. Present worth over a 100 year 
period is approximately 10 percent leas than Alternative 2. 
Table 4-3 aumaarize1 the coau aaaociated with this con-
tain■ent alternative. · 

4.4--COMPLBTE 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 the alter­
natives considered. Table 4-4 eU111111arize1 the coats aasociated 
with thia alternative. 

Life cycle costs for all alternatives under consideration 
are summarized in Table 4-5. 

4.5--COST CONSIDERATIONS 

Aside from any future improvement in technology that •ay ~ -
enable these wastes to be re~dered innocuous, we doubt that , 
continued leachate collection over a period of ■any years 
will reduce contAl'llinants in the leachate fro■ the Love Canal 
area to hanless concentrations. Consequently, continued 
operation of treatment facilities will probably be necessary. 
Due to the high operating cost of thia facility, effort• 

4 - 2 
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Tele 4-1 
ALTUNATIVB 1-110 ADDITIOIQ.L ACTION 

Action ,<>11 ary, ODntinu operatl.nq the •1•tln9 aach&te collection 
•Y•tea u 1.a. Batiaate4 leachate flow 1a 8. 3 gpa. 

CAPITAL COST-(1981 Dollare) s lloDe 

UWAL OPDATIIIG COST 

. ${X!ar 

Cu utility • 14,000 
Sl.atric Utility 8,500 • 
Water/Se-r Cbargaa 2,000 
1%rigat10l!/NaWin9 of Cap 1,soo. 
a.ail.din9/Bqlai1 ■at Neintanance 10,000 
Telephone · k 2,500 
aot1Yatad Carbon Replac1n111t (5~ cb&n9e1/yr I $10 /cbeng e) 55,000 
Aot1Yata4 Carbon Diapoaal I $10 /lCMld 55,000 
Labor (3 full-tiae1 8 bre/day, 5 daya/1111:) 80,000 
8upenieioo/Mw1nl8trat1.on 20,000 •.. • 

$254,500 

Pimp Notora/Kiac. I l'wlp Stetiona 
(SlOk /nt etion ..,er, 10 yaare) $ 60,000 uery 10 year• 

Replace IUjor Bquipaant t \wllP 
BYary 20 Year• ( 100 9.PI capacity) 

Raplac-nt Traetaant Plant Bldg • 
avary 50 Year, (lllall ar Bldg. l f 400,000 .vary 50 yean 

Replace Leachate ODllection Syataa 
BYary 50 Yaara $4,750,000 Hary 50 year• 

LIPB CYCLE COST 

6 
Present Worth in 1981 Dollar• l " 10 eo,t Itn Year O Year• 00 Yau• 200 Year• 

Capital 
Annual°"" 0.2s 12.73 25.46 50.92 
ltapl ■c1snnt• - 1.04 7.29 20,19 

Total 0.25 13.77 32.7S 71.ll 

*Otilitiaa not included 
: 

• 

' 

. 
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Tabl• 4.2 

I AL'l'UIIM'IVB 2 
UTILITY CU'1'0nP <X>IITAnlNlllff 

Action Sur: ary, Plug all H-r 11-• at eite •ite and 3 intemal [ point■• Slurry cutoff wall at utility •ite • 
. Paving and caf,.,bbuin aodUicatione to prcw,Wa 

etrMt drainage. llew ..Ur and vat.water line• to 

I: treataet plut. Utility Mivice to ecbool. Bati­
aated leachate flow ie 8. 3 'JPI, 

CAPITAL COST--(1981 Dollara)a r. 
11o. Unite f1Unit .llaount 

r 19 $500.00 • 9,500 

420 ft. •lurry wall t 7 aitea fl,000 [:. . 
C&tobbuin IIOdificationa, pipi09 and 

pPed di.tcm.e -- 254,000 

- - 47,000 

295 lf 41.00 12,100 

New a~ wutewater 11M, includinAJ 
eenhol .. 669 lf 65.00 43,500 

[·• 
' . Utility Mll:Vicea to acbool - 23. 700 -
. . . Total Conat.tuction Coat ' $470,800 

I l 
l!ncJine•ring Service• During 

!"' • Conet.xuction (SOC), Adainietration, 
Conting•nci .. (251) 117,700 .... 

Health and Saf•ty (51) .- 23,540 

Total C111>itti Coat $612,040 

ANMUAL OPERATING COST 

r~. 
[.' 

Gu Utility $ 14,000 
Electric Utility 8,500 
Water/Sever Char<Je• 2,000 
Irri9atio,Vllowing of Cap 7,500 
Building/Bqlli~nt N&J.ntenance ' ' , 10;000 
Telephone 2,s00 
Activated Carbon Repl-nt (Sk" cb&n9ea/yr t ss,ooo 
Activated Carbon Diapoeal f $10 /load ss,ooo 
Labor ( 3 fu.ll-tiae1 8 hre/day, S daye/wlt) 80,000 

·suparvieion/M•ini•tration 20,000 

Total Annual ~ratin9 Co•t $254,500 

4 - 4 

.... . 



.

• 'l'ai>le 4-2 Cont.inud 
Alternative 2 
OHI.rrY CU'l'Off CIOlffADIMIIN'l' 

PuapkNotora/Miac. I Piap Stationa 
($10 l•t.ation -•ry 10 yeara) 

Replace Major Bq\&i,taent t IN..'f 
IIV•ry 20 Yeera ( 100 gia oapacit}') 

Raplec-t 'l'reat:Mnt Plant Bldg. 
llvery SO Year• (Sllaller Bldg.) 

bplaca X..achate Collection Sya~ 
Bvery 50 Yeere 

LIPI! CYCLB COST 

Co•t It.ea l Year 

c.pJ.tal 0.61 

Annual °'" 0.2s 
Rapl-nt --

' Total 0.86 

S 60,000 ... ry 10 year• 

• 
$ 400,000 ..-ry 50 ,. •• 

f4,750,000 ffery 50 :,eue 

. 
• 

l'r .. ent Worth in 1981 Dollar• { 1 :ir. 

100 JMn 200 Yau• 50 "•~· 

0.61 . 0.61 · 0.61 
12.73 2S.46 50.92 

1.04 7.29 20,19 

14.38 33.36 . 71. 72 

• 

•. 

' , 

' 
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Table 4.3 

PARTIAL 
ALTER.IIA'l'lVB 3 

SWR.RY WALL CX>lffAJ'NMDl'l' 

• Action S11 arys Plug all .. w.u: linH at aite •it. and 3 int;ernal pointa. 
Slurry cutoff wall at Mleottld uau. Clay cap •~ncled . 
to 97th and 99th Stneta. Pffing and catchbuin IIOdifi~ 
cation• to provict. atrfft 4rainega. New water and wuta­
water linea to treatrrnt pl&l'lt. Utility Mrvtc. to IIObool. 
Eatilulted leachate flow ia S u-. 

CAPITAL COST-(1981 Dollara) 1 

fLOnit 

PlUCJ aewer linaa 19 •soo.oo s ,.~ 
420' Slurry wall t 7 util. •ita 81,000 

2700' alurry wall 8 .. 1ected locationa 37,8 _00 1.00 264,000 

Graded earthfill cap at 2, elope .. .14,000 cy 10.00 240,000 

Seeding and aulcbtr19 

17,000 

--
cy 10.00 

-
170,000 

40,000 

llelltonite treataent, 2 lb/at 887,500 af 0.30 266,250 

• 
Catchbuin IIOdificationa, 

and paved di tchea 

Clean atora and a&l'litary 

piping, 

.. .,.re 
-
-

--
--

254,000 
' 

,1,000 

Street paving, gravel 
end curb replaceaent 

New 6• water line 

New e• wutewater line, 
aanholaa 

ace••• road.a, 

including 

-
295 lf 

669 lf 

--
,1.00 

6S.00 

43,850 

12,100 

43,500 

'l'elepborwt and power 
Frontier Avenue 

line relocation, 

- - 39,300 

Utility 

Total 

Mrvicaa 

Conatruction 

to echool 

Coat 
• 

- - 23,700 

$1,534, :tOO 
I ' 

Engineering Service, During 
Conatruction (SOC), Adaini,uation, 
Ooritingenciea (25,) 383,550 

Health and Safety (5,) 
76,710 : 

Total Capital Coat 
$1,994,460 

4 - 6 .... . . . 
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[ Table 4. 3 CoDtinued 

[ AHIIUAL OPDA'l'IHG COST-(1981 Dollara) 

Gu Utility 
IUttctric Utility 
Water/Sewer Chu,Je• 

r Irrigatioll/Mowinq of Cap 
r. Bui ldinq/Bquj.J •Dt lil&int.eD&llCe 

'telephone 

. Acti•at.d C&rboD Replacsm,nt (4k5 O!>ffl9e•/:rr t 
' . Acti•at.ed Carboa Dlllpoaal t $10 /load 

J.abor (2 tull-t'ne, . 8 hre/day, S dayc/wk) 
~.i7ioll,/AdssiniatratioD 

.. 'l'ot&l .Annllal Operating Coat 

. , 
' 
.,. 

flOk/ob111119e) 

$14,000 
S,300 
1,300 

15,000 
10,000 
2,500 

45,000 
'5,000 
53,600 
12,000 

f:.Wl,700 

... .. ~Notorll/l(iK. t Pap Statioq 
• ($10 /at&tioD -ery 10 yeara) S 60,000 neq, 10 yeara 

Replace Major Bquipaent t WWTP 
, .Ivery 20 Yeara (SO qia capacity) S 275,000 every 20 year• 

Replac-ent Traataent Plant Bldg. ' 
11:very 50 Y•an (S.aller than •i•ting) • s 200,000 ••err 50 year• 

Replace Leachate Collection Syatea 
llvery 50 Y•ar• $4,750,000 .very 50 yeara 

Rejuvenation of Clay Cap 
!Ivery 20 year. 

$ 395,000 ffery 20 y-.ua 

Lin CYCLB COST 

Preaent Worth in 1981 Dollar• (1 x 106! Cost Itea l Year 50 Yeara 100 Yaare 200 Yeara ' 
Capital l.99 1.99 1.99 1.99 Annual 0.H .20 10.09 20.17 40.34 .. place ■ ant• ' -- 0.79 8.17 22.02 
'l'otal < 2.19 12.87 30.33 64.35 "' 
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Table 4.4 
ALTBRMATIVII 4 

CONPLETB 8LU1IU WALL COll'l'AIW 
i-. 

Action Su ary1 Pl119 all. ..... r 11.nu at ■ 1~ •it■ Md 3 iAteljA&l point■• 
Slurry cutoff wall uowld .nt.ire ■ ite. CUly oap •ten&td 
to '7th Md 99th Street■• Pffing u4 oatchH■ in aodlfic~ 
tion■ to provide ■tnet 4ra1Jl4111e. .._ watezo aa4 wutewater 
li.Mll to treataant plant. Utility •rv~ to 9Cbool. 
B■ tillat.4 leaclulte flow iJI 3 ,na;. 

,· 
-: 

' • 
·. 

CAPITAL COS'l'-(1981 Dollara) a 
.. 

Itea llo. Uni.ta f/Vnit 

Pl.119 Nwer llnea 19 fS00.00 f 9,500 

Sl.urry wall uoond entire ■ite 110,000 •f 7.00 770,000 

Gr..S.CS ear:t.bfill cap at 21 ■ lo~ 24,000 cy 10.00 240,000 

17,000 cy 10.00 170,000 

- - 40,000 

lleDtonite treata■nt, 2 lbl•f 887,SOO af 0.30 266,250 

C&tchbuin ' w:>dificat1ona, 
u4 paved ditobN 

piping, -- - 254,000 ' 

-- -- ~7,000 

Straet 
an4 

paving, 9ravel -•• 
~b replace■■ nt 

road ■ , - - 43,850 

295 lf ,1.00 12,100 

New e• vaatewater 
■illlholea 

line, inoludh19 · 
669 lf 65.00 43,500 

Telephone 
rrontier 

and po ... 
Avenue 

r 11- relocation, - - 39,300 

• 

utility ■ervicu to ac:bool 

Total Conatruction Coat 

Bngineering Servic .. Dllri119 
Conatruction (SDC), Adainiatration, 
Contingenci .. (251) 

• 

- -

-

23;700 

fl,959,200 

-
'89,800 

. . 
, . 

' 

Be&lth ~ Safety (SI) 98,000 

Total Capital. Coat $2,547,000 : 
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Table 4-4 Continued 

AIIIIUAL OPUATING COST-(1981 Dollar•) 

• !{V!!F 

a.. otlllty $ 14,000 
111.ectrlc Otillty 3,150 
Watar/S.W.r C'barve• 750 
IJ:rlgat.toavNovlng of Cap 15,000 
Buildln!J/Jlqus in t Nafntenance 10,000 
'fel•pbone . 2,500 
Acti•at:e4 carbon Jlilpla1'1■ 1n"; (2i3 ch&119u/yr I $10k/cbang•) 25,000 
Act1Yate4 Car~n DUpoaal t $10 /load 25,000 
Labor (l fllll-t.we, 8 bn/day1 5 daya/wk and oae part tS-) 35,000 
Sopeniaioo/MblSnS•ttation 10,000 

Total Annual Operating Coat f140,,oo 

Puapkllotor•/11190. t Puap Station■ 
($10 /•tat.ion -ar:r 10 YMZ'9) 

.. pl_ llajor Scpais lllt • IMl'P 
IDnlry 20 Ym (25 9ia c~lty) 

. .. plai,1•1n"; 'l'nataant Plant Bldg. 
1 SW.ry 50 YMn <••ller than •1.sting building) $ 200,000 wery 50 para 

a.pl- Leachate Ooll.ation Systa■ 
bery 50 Yun ,,, 750,000 ency 50 year• 

.. juvenation of Clay Cap 
llvery 20 Year• $ 395,000 every 20 year• 

LIFE CYCLB COS't 

6 
Preaent Worth in 1981 Dollara (l I' 10 ) 

Co•t Item l Year 2S Year■ 50 Year■ 199 !!!!i• 200 Year• 

capital 2. 55 2.ss 2.55 2.55 2.55 
.IMual. OU . 14 3. Sl 7 . 02 14.04 28.08 ' 

.. llep-1-•nt - o. 72 1.49 ,,a, 21 . 35 "II 
'l'otal 2.69 6, 78 U.06 24.46 51.98 • --

-. 

: 
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I 
f. Table ,-s 

SUIOWIY OP t.In: CYCLB CXl6'1'S 
PreHnt Worth in 1981 Dollan (1 x 106) [ • 

Altemative 1 Year . 
SO Yeare 100 Year• 200 Year• r: 

l 
Cap -- - - -OOt o •. 2s 12.73 2S.,6 50.92 r. .. place -- 1.04 7.29 20.19 
Total 0.25 13.77 32.75 [ :; .. 71.U 

2 
Cap 0.61 0.61 0.61 0.61 r· OOt 0.25 12.73 25.46 . . ' . S0.92 . llaplac41 

~ - 1.0, 7.29 20.19 
Total 0.86 14.38 33.J6 71.72 .., 

3 ' -~ Cap 1.99 1.99 l.99 1.99 
,... 06M 0.20 10.09 20.17 .0.34 llaplac. - 0:79 8.17 22.02 .. Total 2.19 12.87 )0.33 6'.35 

• Cap 2.ss 2.ss 2.55 2.ss ~ 

OOt 0.1, 1.02 14.0. 28.08 
., llaplace . -- 1.49 1.49 21. 3S 
• Total 2.69 11.06 18.08 51.98 ' -

- Alternative l - No additional action 
Altemativ• 2 - Utility cut-off contai_,.t 
Alte:trultive 3 - Partial elurry wall cont•~=•=-t 
Alte:trultive 4 - eo.plete elu.rry wall contai~rant 

' .. • 

--
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should be directed to reducing treatment flow rates while 
containing ■igration of wastes away fr011 the site. Alter­
native Noa. 3 or 4, or a C0111bination of each, appear desir­
able to achieve this goal and have 'the lowest life ,cycle 
coats of all the alternatives. If the tille value of ■oney 
were .to be accounted for in a ■ore aopbiaticated econoaio 
analyais, these two alternatives would be even ■ore desir­
able due to the relatively high operating cost ccaponents of 
the other alternatives. · 

•· 

• --
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- s.o--EVALOATION OF PRELIMINARY ALTBRNATIVBS -r 
[ 5.1--PERP'ORMANCB CRITERIA 

Several perfomance criteria have been e•tabliahed, with t which to evaluate each of the preliminary alternative•. A 
ranking of alternatives is shown in Table s-1 for each 
performance criterion. No atteiapt ha• been aade to •••icJn 

f: weights to each of the criteria due to the varying perapec­
tivea of the nwaeroua individual• concerned about the r .. e­
dial action progru at Love Canal. l'urtheraore, the ranking r ., •hould be oonaidered approxiaate •ince 90ae of the alterna­
tives are aiailar in rank aaaocia~ with certain perfor­
aance criteria. A brief diacuaaion of the perforaance 
criteria followa • E . 

Coates 

[: Initial, annual operation and •aintenance, and life 
cycle . The life cycle coat• aaa\lllle that the inflation 
and interest rates cancel out, auch that the preeem: [' . worth of initial and annual coat ia equal to their aum • 

BnvirQnm~tiµ_ ,:r.P!cta 

r· •short-term•, during period of conatruotion1 •1ong­
term•, everything therufter. 

[ I -~~a,),_~ and ~afety: 

•construction aite•, potential effect upon workers 
[ within the fenced C081pound. •c0111111unity•a effect upon 

outaide areaa during oonatruction. 

Technical Reliability: [ 
Reliability baaed upon paat proven performance of 
ayatera c011ponenta in c0111parable aituationa. r ~y•t- ~l~abil~ty: 

Reliability of the physical components of each alterna-[ tive, considering their potential for failure under ' 
conditions of extended service. Swap pu111p• and treat-
Ment facilitiea are -leas reliable than pipelines, which [ in turn are leas reliable than clay caps or cutoff 
walls. _ 

-
~u n ~ty -~qqepta,nc~: 

Self-evident. 
: 
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f. Table 5-1 

[ PSUORNANCB CRl'l'BJUA lrVAWA1'IOII 

Jtanlcl, 213 
Alt Alt Alt Alt Criterion 1 2 3 f - - - -' IAitial Coat 

3 
• r: 

l 2 ' ()QI Coat 
L.. 3 3 2 l 

Life Cycle Coat 
~ 3 2 l . , 
l; r ' Long-'l'era IIDviro-ntal IiapllCt 3 2 1 ' r Sbort-'l'em Bmr~t:al I-.pact 1 2 3 
' · - ' Conatruotion Site Health, Safety l 2 3 
• ' ' Co lDity llealtb' S&fety 3 2 1 -· ' 
,, hchnical Rel1uility l 2 2 2 
·; • 

• Syst- Reljability 3 2 1 ' r co uuty Accept-, . 3 2 1 
• ' 

Ooutruction Dura.tion 1 2 3 3 
~ 
C Achieve ObjectiY .. • 3 2 1 • ' 

Meet Pro j ect Bid Da.te • . 1 2 2 

• 
1 

Ranldng rangea froa •1• • be a t to •••• • worat. Bqu&l rank!J19• denot:414 
by 4Ml\14l low 1nabera 

2 
Alurnative 1 • No a4dit1ona.l action 
AlUrnative 2 • Utility cut-off contaJ.Jaent 
Alterna.tive 3 • Partial alurry wall conte.l-nt 
Alternative 4 • Complete alurry wall contairaent 

3 
No vei9ht!Jl9 factor• have · been applied to perfora•- criteria. . . 

• 

---. 

: 
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Construqtion Accept~oer ' 

Short construction period considered aore desirable 
than long oonstruotion period. 

,~hieve ObjeqtiV4!., 
r . . , Ability to ■eet the objective• for tbis project discusNd 

in Section 2. 
'. • . ,. 

Meet Proje~t Bi~ Dater 

Likelihood that Septeaber, 1982 bid date can be achieved. 
"" ·, . .. 
. , 

' 

• 

• 

. 
• ' 

~ 

• • . I 
• 

• 

•· 
• ... , 

--
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II 6. o--DBTAILBD DEVELOPMENT or SELECTED ALTBNIATIVB 

• 
A preliminary draft of the Bnvironaental Information , Docu­
ment was subaitted to USBPA and NYSDBC during OctobeX: 1981. 
Subsequently a aodified version of Alternative 4, CClaplete 
Slurry Wall Contairuaent, was aelected by the•• agenciea for 
detailed developaent. Bleaents of the nlected alternative 
are as followas -

o A continuous slurry wall will be conatructed to 
depth• ranging trca 10 to 14 feet around the 
entire canal aite. On 97th and 99th Streets, it 
will be constructed about 15 t .. t outa.ide the curb 
line on the aide of the · road furtheat froa the 
canal. On. the north end it will be constructed 
just inside the fenceline along Colvin Boulevard. 
On the south end, it will be conatructed within 
the Frontier Avenue right-of-way IIOUth of the 
road. 

o Subject to appr~val by the City of Niagara Palla, 
97th and 99th Streets will be abandoned south .of 
Wheatfield Avenue and north of Read Avenue. 
NYSDBC will coordinate approval activitie• with 
the .City. 

0 An expanded clay .cap will cover the site, exten­
ding fr011l the existing clay cap to the outeide 
edge• (furthest froai the cap) of the abandoned 
portions of 97th and 99th Street•. Around 1:he 
school and the 1-chate treataent plant, ground 
surface will be contoured to enaure adequate 
drainage fr011 these structures. The expanded cap 
will be graded to a ainilnuni 2 percent alope from 
the existing cap to the roade. Grading the site 
will increaae runoff frOlll the presently flat 
terrain, thereby reducing infiltration. The 15-
foot strip between the elurry wall and the street, 
and the ground surface between the a,cbool and the 
treatment plant and the street will not be pro-
vided with a clay cap. · 

0 Water, gaa, sanitary, and atora aewera entering 
and leaving the site will be cut off and plugged • 

• 

• o A new 6-inch potable water line will connect the 
leachate treataent plant to the existing water 
ayetea on 95th Street . to the weat of the pl&J)t. A 
new a- ·inch effluent line will connect _the plant 

_ sanitary facilitiea to the off-aite wastewater 
collection ayatet1 on 95th Street. Thia line will 
parallel the new 6-inch water line. 

6 - l 
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0 Runoff fr0111 the aite will be collected at 8 
locationa. Two of theae will be located between 
Wheatfield and Read Avanuaa on 97th and 99th . . Streets. The reaaining 6 location• will collect • 
drainage froa the .xpanded clay cap. 

o Specified existing ■onitor well• will be ■aintainad · 
while aoae wells, to be deaignate4, will be plugged. 

0 Telephone utility linea along Prontier Avenue ■ay . , bAve to be relocated to facilitate alurry wall 
oonstruqtion. 

o The ator■ and .-nitary aewera aay be cleaned to 
r-ov• depoaita. 

o After aite activitiea are 0011plete4, 97th and 99th 
str .. ta between Wheatfield and Jtaacl Avenue• will 
be repaired and Maled to reatore the aurface and 
to reduce infiltration of water throu9h the pave­
■ent aurface. 

, . ,. ' 
0 It ia aaawaed tbAt the paneling NYSDOT contract · ~--will inclucle the follovinCJ •l-enta, 

- o,m~lish both Ring 1 and Jling 2 boa••• 

- Provide clay cap on d-olia!wad homeaitea 
within the fenced area. , .. 

- aemove all unneceaaary utility pole• and 
aidewalks within the fenced area. All pave­ , 
■ents and alaba in tbe Ring 2 area and in 
roadaide portion• of Ring 1 will be removed. 
Trees will be aaved where poaaible, to be 
designated during conatruction. 

- Provide new utility aervice to the existing 
waatewater treatment plant and achool. 

The continuous slurry wall will be either a vibrated beam 
slurry wall or a trench backfilled with alurry. Only one 
coaapany in the .United Statea ia licenaed to oonatruct alurry 

, walla using tbe vibrating bea method. The trench offera , 
, 
, the advantages of greater width to reaiat bydraul io and ' . 

chemical atresses1 conatruction uaing readily available '} 
conventional equipment and procedurear greater_ .. in 
aevering and plugging utility linear and greater flexibility 
to adjust trench depth during conatruction to excavate only 
to the depth required to tie-in with the aoft clay layer. 
The conve _ntional slurry trench would alao offer the oppor­
tunity to perforni a continuous geotechnical investigation · 
around the entire aite. A aignificant diaadvant:age of the 
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trench •ethod is that it require• excavation and handling of 
potentially contaiainated ■aterial, with aaaociated expenaive 
health and -fety conaiderationa. Conta.inated ■aterial 
would be placed along the toe of tMe exiating clay . cap, 
thereby reducing fill requireaent• COllpared with the vibrating 
beam alurry wall 111etbod. The alurry wall will be located 
within the 60-ft road right-of-way, which inclUd•• 15 t .. t 
to either aide of the curb line. 

It ■ay prove to be desirable to delete ao111e portion• of the.&........ 
wall in areas where the likelihood of contaaination ■oveaent._--:-­
is •all. This decision can .be made following de110lition of 
the housea and receipt of contractor _bida for the work 
described in tbia report. Thia W011ld repreNnt a aodificaticn 
of the aelected plan. If thia occura, now rate at the 
leachate treataent plant ■ay be expected to be l••• than the 
preaent flow rate, but ali9htly 9rMter tban that upeoted 
for the selected plan. 

As diacuaaed in Chapter 3, aeveral alternativea ·for expanding 
the clay cap ayat .. are being conaidered. The final choice 
for deaign will conaider effectiveneaa in reducing vertical 
groundwater ■ov-ent, ■aintenance coat, capital coat, reli­
ability, aa well aa other technical conaiderationa. 

Previous investigations have confined the exiatence of 
deposits of contaainated ■aterial in the Nwer ayst•• 
Since the aewer line• are to be plugged at aelected loca­
tions and will not be incorporated into an expanded leachate 
collection ayate111, prior cleaning of the lines ■ay not 

• aignificantly reduce the potential for offaite ■ovMent of 
contaminants and ■ay not add to ntisfactory perfonance of 
the selected plan. However, cleaning of the lines will 
i■■ediately remove much of the existing deposits. The 
decision to clean the sewers will be ■ade after the house 
detaolition haa been c0111pleted and bid• for this work bave 
been received. 

Sewer •Y•~ plugging will be 001apleted aa d-cribed for 
preliainary alternatives in Sections. Pigurea 6-1 and 6-2 
ahow the co■ponenta of the Hlectad alternative. 

6.1--LEACHATE COLLECTION RATES 

The selected plan should reduce the long-ten operating coat ' of the Love Canal site, 11ost -of which ia attributable to 
operation of the leachate treat111ent plant. By plugging the 
utility lines, expanding the clay cap and constructing•. 
slurry wall around the site, the principal pathrof recharge 
to the aite will be Haled. Secondary path• of infiltration 
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include seepage through desiccation cracks in the exiating 
clay capi seepage through the roadway, recharge through 
11111all areas adjacent to the atreeta, the school, and the 
treatllent plant that will r-ain UJ\Naled1 and the r-ote 
possiblity of upward 110v-ent of water frOl!l the Lockport 
dol0111ite foriaation beneath the canal. A -all -ount of 
flow will also occur through and under the alurry wall 
becauae of the head differential acroaa the wall. All of 
these secondary path• of recharge are expected to be at low 
flow ratea. · 

We anticipate that once construction ia c0111plete, flow rate• 
to the leachate treat:aent plant will gradually decline to a 
long-tem equilibriWI approaching about 3 gallon• per ainute 
(gpa). Thia coaparea with present leachate collection ratea 
averaging 8.3 gpa, plua -e d-•tering of the area cauMd 
by . infiltration to the exiating stora and sanitary ae-ra. 
The ti.lie required to reach the equilibriWI flow rate is pro­
bably on the order of about 5 yeara, within a rnaonable 
range of 3 to 10 years. 

This estillate of long-terllil equilibri11111 flow rate ia a beat 
eatimate with available data, recognizing that aeveral ~­
certaintiea exiat with regard to average phyaical propertiea 
of soils at the aite, exiating flow ratea in the aton and 
sanitary aewera, natural water balance at the aite, effect 
of planned irrigation practice• on the clay cap, and the 
abort duration of available treatllent plant now records. 
It is difficult to judge the reduction in flow that aay 
result fr0111 a particular reiaedial action prograa when the 
baseline total flows entering and leaving the aite are 
uncertain. 

At the equilibri1111 flow rate, water levels within varioua 
parts of the aite will be controlled by water levela.within 
the barrier drain, which currently range from 552- to 562-
feet msl. Levels will tend to drop slowly toward the ■ ini­
•\1111 elevation of 552 feet unleaa balanced by recharge. 

Norraal annual fluctuation of artesian water levels in the 
underlying Lockport dol0111ite probably ranges seaaonally fr011 
about 564 to 567 feet. In the water table prior to construc­
tion of the barrier drain, water levels probably ranged 
seasonally fr0111 562 to 570 feet. Consequently the average 
difference in water level between the two zones baa been 
very Slllall, 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. Thia differential will 
occur throughout aost of the site while currently it oceura 
only at the barrier drain. The water elevation ln the 
barrier drain should be iaanaged to control the head diff­
rential to reduce the possibility of upward flow of water. 
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While no evidence is available suggesting an existing hy­f: draulic connection between the zones, it is r•otely pos­
sible that an areawide increase in head differential could 
induce increased upward flow of water tr011 the Lockport . F 

, . 
dolc:-ite into the canal, along a path of least resistance - through the glacial till and clay deposta. · 

E 6. 2--NEED POR MONITOR WELLS 

[ If equilibrium flow rates do not level off at the expected 
rate, one possible source would be upward -epage into the 
canal, which would cause a local depression in the vat.r r levels of artesian aquifer ■onitor wells. careful planning • • 

~ 

and early impleiaentation of a · ■onitor pr09raa of aquifer 
water levels isan illlportant part of the Love Canal r•edial r- action program. If such 110nitorin9 indicates that upward 
seepage is occurring, this water source can be easily 

,. reduced or elillinated by adjusting the oparatin9 oontrol 
levels in the barrier drain to ■aintain higher water levels 

;-.,,. within the site. 

' . A trend of slightly increasing leachate collection rates ■ay 
,. possibly begin after eeveral years, reflecting the need for 

■aintenance of the slurry wall or clay cap. Careful ■oni­
r . toring of flows and water levels in ■onitor wells will 

enable ■aintenance at selected locations where the need 
I.,. arises and when flows begin to exceed anticipated operating 

rates • 
. •· 
' ' I The ■onitoring well design and plan for ■onitoring is cri­

tical to the success of proper operation and ■aintenance of 
the proposed alternative. Thia task ■uat be c011pleted and 
plans developed for early i111plementation prior to or in con­
jun c tion with completion of the proposed construction. 
Collection of base line data before construction is ccapleted 
would be advantageous. 

6.3--ESTIMATBD COST OP SBLECTBD·ALTBRNATIVBS 
' $ •= •• • 1 • 

Life cycle coats, expressed in 1981 dollars, total $24,460,000 
over a period of 100 years. Life cycle coats reflect the 

. asSU11ption that major equipment is replaced at a design . 
capacity of 25 gpa instead of the current 200 9PI capacity, 
and that the treatlllent plant building i• replaeed with a .._. 
a■aller building. , 

-
As discussed in Section 5, these are •order-of-agn _itude• 
coats expressed in 1981 dollars. 

Direct c0111pa.rison between the cost of the selected alternative 
and the coats of prelilllinary Alternatives 1 through 4 ia not ' 
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totally valid since the -1ected alternative reflect• aeveral 
refineiaenta in conceptual deai9n that are not included 1n 
the preliminary alternativea. 

6.4-BBALTH AND SAFETY CONSIOBRATIONS e e e ot t to C : 

Appendix B contains the construction health and safety pl_an 
that has been developed for illlpl-entation of the -lected 
alternative. Special attention waa given to co•nmity 
c.oncerns for the l)eal th and safety aspects of tbe prelimi­
nary alternative• and the aelect:ed alternative. 

The selected alternative represents a low-level rillk to the 
comtunity and the contractor •ployaea. The contractor bid 
package includea specific ainimua health and safety require­
-nta to enaure both worker and ~•r:un.ity prot.otion. 

Since the onsite •ewers are physically isolated froa the 
rest of the ■unicipal •Y•t-, the aalected alternative 
should eliminate c0111111unity ooncerns regarding the continued 
apread of contAlllinanta offaite through the Nwer ayat .. a. 
It should generally contribute to the overall public health 
of the area by containing the hazardous waate fraa expoaure 
by direct contact, air, or ... page. 

Aa diacuaaed previously, the aewera aay be cleaned. Pre­
vious studies by o.e. Materials, Inc. have d .. onatrated that 
bucket cleaning of the sewers does not release detectable 
-ounta of organic vapors to the at■osphere. The residents• ' concerns related to •steam cleaning• of the aewera ahould 
not be a problem with thia alternative. A closed environ- . 
mental ayst.a will not be needed for bucket cleaning activities. 

Removal of sedim ent fr0111 the sewers would reduce the risk of 
anyone having accidental contact with contAllinanta. Sedilllent 

. reraoval and plugging the •ewers at the aite boundaries also , 

eliminates the need for concern regarding ■low relea- of 
contallinants fr0111 sediments. The use of slurry cut-off 
walls through utility trenches gives an additional ■argin of 
safety by preventing any future offaite Migration of con~ 
tamination in trench material ■• 

All material• removed from the sewer• would be drummed and •. 
disposed of at a New York State-approved landfill. The 
transportation and disposal of sealed containers of •e4iment ~ , 
should not pose any significant riak to the c011■unity. 

All contractor equipment and vehicles entering the site will 
be cleaned with cold water prior to leaving the aite. Rinse 
water will be collected in the leach.ate collection ayatea · 
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[: and treated at the existing treatlllent plant. All vehicles 

leaving the aite will be checked by the safety officer to 
ensure coaaunity protection. . 

•. 
, f' security of the aite will be furnished by the contractor to 

preclude the accidental injury of unauthorised personnel · 
entering the aite. The New York State onaite coordinator (.; and contractor safety officer will require that appropriate 
coordination is acc011plished and resources are available to 
safely handle any ... ergency that would illpact the coaauni~y. 

ri 
[; 

The contractor -ployed to acc011pliah the project will be 
required to ■eet stringent health and Nfety requir•enta 
for both protection of onsite workers and tba surrounding 

~ 

Cl<l ■a .... 11ity. The contractor•• ·h41alth and nfety plan will ■eet 
the State and BPA criteria for protection of all parties. 
The contract apecifications will require the contractor to r: provide all onaite -ployeea with apPropriate aedical 
eminationa, training, and protective equipaeat to enanare 
their health 11Dd aafety. 

{:. 
Both New York State and the BPA Policies dictate that any 
unknown hazard be treated•• a worst-case until proven -f•. 
Therefore, the contractor will be required to aonitor the r.· air at the job site for contaainant . releaM and ... that 
appropriate protective action ia taken for workers and the 
c~unity. Previoua o.e. Materials, Inc. IIOftitoring indi­l cate• · that contuainant exPoaurea during conatruotion will be 
very low, if detectable. Procedures to reduce duat probl-• 
during construction will be undertaken and work discontinued [ if the levels exceed preMt liaits. 

I 

As Pointed out in the introduction to this report, this 
project is the first of a number of projects planned under [ Superfund. Thia project addresses only the area within the 
fence and is dependent upon the design, conatruction and 
long-teni operation of monitoring wells. 

t 
6.5--COORDINATION WITH NYSDOT CONTRACT 

[ -. 
The NYSDOT contract for the deiaolition of Ring 1 and 2 homes 

r ia scheduled for iaplementation during the apring and au.a.er 
l of 1982. Esti■ated construction tiaae for the HYSDBC contract . . ia 6 ■onths. Thus, it is probable that tba NYSDOT and 
• •· NYSDEC contractors ■ay be working on the aite at the ~a•• 

tiae. In recognition of potential coordination probl••• ", · 
several work sessions have been held involving NYSDOT, _ 
NYSDEC, and CH2M HILL to develop an i■plMentatign progr­
which would ■axiaize coat-effectiveness and safety and 
■inillize1><>tential coordination problems. The following 
el-ent• were addressed during this coordination •••tingi 
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r. o The l ialits of -ch contractor•• scope of worJt will 
be clearly defined in the respective contract 
doc1111enta. E . 

o Prior to bid, each contractor will be ■ade a-re 
that another contractor aay be onaite at the --■e 
tine and their co.bined efforts need to be coor­[.: 
dinated in the beat intereata of IIYSDOT and IIYSDBC. 

o The NYSDOT worJt will be performed in compliance­r· • 
.. with an inpl•entation achedule. 'the site will be 

divided into three (3) worJt son••• . The first son• 
1• located in the aouth-•tern end .of the aite 

r r : (holle nuabers 856-710 and 703-799)7 the NOOnd 
zone is 1-ediately north of the first (903-9621 
and 903-9711)1 and the third sone i• the eaatern 
half of tbe .aite (79,-680, 603-9905, ,00-51,, ~ r~ 385-515). The NYSDOT contractor will direct hia 
efforts in order to ccaplete worJt in each acne 
reapectively, within a given period of ti.ale. [~ Thus, each zone will be vacated by the NYSDOT 
contractor at predetenined ti.ale• to facilitate 
acceas and control by the NYSDEC contractor. r.: 

o The worJt described in this report will be coapleted 
in two construction Masons. All utility work is 
planned to be coapleted in 1982 with.. the cap l . expansion and slurry wall planned for ccapletion 
in the suaaer of 1983. 

[ . o The NYSDOT contractor will be reaponaible for the ' following: 
r.: 

- Rellloving unnecessary utility poles and line• 
(coordinated with Niagara Power Co.) • 

- Disconnecting of unneceaaary gaa aaina and 
aervices ·on the site (coordinated with 
National Fuel Co.). 

- Disconnecting of unneceaaary water and ■ewer 
services (coordinated with the City of Niagara 
Palls). 

. - Providing new electric and gas service to the . 
leachate collection and treatllent facilitiea 
and the echool (coordinated with NYSDBC and 
the utility coapaniea). 

• -- Protecting and -lvaging large tree• on aite. 

6 - 10 
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vegetation, hydrology, land use and other enviro11111ental '- "-, _. 
criteria is not reproduced herein since it ha• been covered 
in great detail in other reports listed in Appandix A. ~ .. ~1'"~ ,: .,,. .. Bnvironmental consequence• of the selected alternative are 
addressed briefly in Section 5. In general, the selected 
alternative has the ■oat favorable long-ter■ environ■ ental 
illpact of all the alternatives considered. In teraa of 
energy use, the selected alternative i• clearly favorable 
since it ■ inillize• long-ter■ operational coats, a aubatan-
tial portion of which are energy-intensive. While long-ter■ 

•· land Ilse in thia area ie yet.to be confir■ ed, the selected 
alternative ia consistent with continued residential land 
use in areas outside the fenceline. Within the fenceline, • 

the plant provides a safe environment in which cont-inated 
■aterial~ are effectively encapsulated in clay. The poten-
tial for lateral or vertical ■ov•ent of cOAtaainated leach-

6 - l l 
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- Protecting ■onitoring well• as de•ignated by 
NYSDBC. 

- Mapping the location of buried 1>11-.ent, 
garage, and pavMent alabe. 

. 
- Marking approxillate location of bouH Mrvicea 

(water, gaa, aanitary MWer, and ator■ aewer) 
at ourb line. -

A contingency plan will be developed through a joint effort 
of NYSDOT, NYSDBC, and CH2M HILL for the di•poaal of excee• 
d-olition rubble . if it beccaee neces-ry. It 1• the inten­
tion of NYSDOT to require the contractor to .place all rubble 
within the ba.-ente if at all -poaaible. 

6.6-- BNVIRONMBIITAL CONSIDBRATIONS 

Hwlerous 
docuraent 
practices 
extent of 
and safety 
and otber 
this .investigation. 
thia atudy to define 
the prelillinary and 
tion that contallination directly attributable to 
disposal 
existing 
slightly 
aasaption 
previous 
tion of 

practices at Love Canal is confined to 
fenceline, with the possible exception 
outaide the fenceline along Frontier 

se•s generally consistent with the 
reports made available to us. Purther 

the affected enviroruaent as to geology, 

inveatigationa have been conducted at Love canal to 
the environmental effects of past vaate disposal 

in the area, including the lateral and .vertical 
eonta.ainant 

illpaet•. 
.aouroea -of 

■ igration as well•• c01111unity health 
Appendix A contains a list of report. 
infomtion that were available for 
Alt.hough it wa• 119t an objective of 
the extent of the affected 

selected alternative• reflect 

Avenue. Thia 
findings of C.~f,tt 
docwaenta-
■oila, 13~,L 

environaent 
an aaswap­

paat vaate 
with~ the 
of .ov-ent 

.. 
• 
' ( 

' 
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.

r 
[, ate will be controlled by the leachate collection ayatea 

auch that no contaminated flow will leave the encapsulated 
area. The aelected alternative should effectively preclude r· the releaM of air -i•aiona at cont&llinant level• ~l [ :- to the environaent. · · 

r 
r: ~ 

r ~ 

[: 

Ll 
[.• . 

L 
u 
[ 
r 
~-

r 
r 
' 
. ... 

• 

No valuable and depletable natural reaourcea would be C0111aitte4 
by illlplaaentation of the selected plan. With the poaaible 
exception of bentonite, aaxiaU11 uae of locally available 
aateriala ia reflected in this plan. -
Environmental consequences during the construction period of 
about one year should be controlled effectively by iapl•en­
tation of the health and aafety plan aiecuaaed previously in 
Section 6.3. Before, during, and After conatruct.lon, aoni­
t;oring will be necessary to docu.ent the effects of the 
r-edial action prograa and to confira that objectives of 
this progr- are being achieved. 

. . 

' 
• 

• --
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DOCUMENT SUMMARY 
LOVB·CAHAL PltOJ'BCT NO. l 
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fa, tif=l6.~0--· .. '.c. mii•• Ill.I, '} .'s _. 

. f . tnj11~ -.. , 1154W .IS 1 ~ 
., ., . · ,1.0 .. -~ .. .. . '. . .. , .. 

I f , ( . · · . . · . · · , . . · · .. .. · , .. · f. t 'i l r T 
~o .o : · .:· ' • 

401 · , ..... :: .: •· , · .. o:a.. ... ; .. ·; . 
,..i-z.P i , .. 
1-/14,0 ;, 
fi{ l, , O .. 

1lof ,O · e' tlUe/lutllOf Lender C-a 1nta 
,1.,. 0 

1.:1,e ,._., cta!cal Land.fill, 
IUrfece A Onladi,ater Coatrol, 
Coeaat9~10W1n fl &a10Clatu1 
C•trect er .. 1,.. 

- Lem Ceel ltora Sever Decoetsz'M• 
tian f109I'• fw USIPI bticm 111 
0 .1 . llat.erlala co. .. 
1..-nded Leachate Collec:tl• 
•r•t•, 0 .1 . llatariala ancl wendel 
1ncJinHra1 s.,~nzlr4r 19801 C.tract 
Drwl'91 
lapanded Leachate Collecti• 
sr,t•, o.ac. 11aterlal1 ancl W,ndel 
lngulffn. lffl1ect Feb, lMl1 
Contract DrwS.,.. 

Pr n wwk for Nltl91tlcm lfforta 
for tile L1•• CIDll &rea, UIUI , 
legi• JJ, Oct. IMO 

TonMOVKla lfeat QU,141.aagle 
Topotrephlc 11ap, 1976 

100. 0 
' 

101.0 
101.1 
101.Z 

102.0 

131.0 
131,1 

103.0 
103.1 

104.0 

1ft. 

1ft. 
1ft. 
Cllf 

1ft. 

an. ... 
1ft. 
Cllf 

an. 

. -

DIC frinta, South Sector Onlr, 
lug . 1971 

' • 
DIC lepOrt 

DIC frinta 

DIC Printa onlJ . 

. . 
• 

DIC ·hport 

• 
DIC 

-
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Title/Author 

Re9looal OU-•t1onna1re for Oil-Going 
lhl1•rdou1 Waite lite Cle&n19, llack 
Crtek•Jll kt1011r Geor91 z.c:bN, 
USIPA, feb. 1981 

Nonitorin9 1fell1•ledroct; Soila It 
P1aping Infor-Mtion and Water · 
llevatiOM; DIC 

larth DiMMl'Olll, Inc:., Reporu: ,. --SOILS UPOtrr, Central •Northena 
Section• 

••SOILS RIPORT, Northern fl Southern 
N Sectiona, .lprll 30, 1979 

··PULIKIIWl'f SOILS UPOIT, Kuch 
1979 

·•LOVI C.IHAL SOIL BORIMGS/ PIOBIS; 
Central and Northern Sectiona 

S1ap Survey, 97tb Street I 
• 99th Streel 

Letter fraa Jo■eph Sl•ct, DIC to 
1111. Llbrilal, IPl legion II, 
Julr 11. 1,19 

:-:■: •rr of Leachate flows, to.a 
canal Leachate Tr11taent Punt, 
Ni191r1 Palla, N.t . 

105.0 

106.0 
106.1 

107.0 
107.l 

108.0 
108.1 

109.0 
109.1 

110.0 

Doaaent 
toc:at.lon 

lTL 

lTL 
GW 

lTI. • • 
CMV 

ATL 
GNY 

lTL 
GN9 

lfl. 

-

Lenclu 

DIC 

DIC 

DIC 

DIC 

DIC 

DIC • 

' 
N1■0 dated 9/19/78 froa 
Joe Slack 

• 

• 

Nile . data •beet 

ledt.ick llonitorlnt v.11, • 
Lo9e Canal 

Jncludll• li•t of treaeaant 
cc I ."'ffltl and trt1t11111t 
ach:ea1tic• 
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LOIS C-Nlt noJICT NO. l DOOiDi .. Sllllllt 
Octci&tr I, 1;111981 

a.riNCI DrcufNr • <•• •> 
Doaaent 

Jitle/lutbor tocatloa Lodi[ 

NTPHD Doc,aent 147, Su . .. _ _ .. _ 11,.1 lft. - •. ,. COmell, lluot, "' Bealtla of Soil1/Hfdl-ol09r Det• I Dec. 14, 11,.1 Gll9 Dlpt., lett■ rs, dlt■ 1971. Neetlnt la •ll>anf 

Cc entl of Lcwe C.nal Pollutioa 120.0 lft. DIC 
Abet1■ ,,t Plu fra O..rll• lbert 
deted 3/7/79 

. 
leport S;;; •~ • •~ndic•• for 121.0 an. DIC t ,. Dec. 14. 1911. Netting, 121.1 
••• • 1teaot1 S.UincJ Prograa 

Giff 
• 

•a•• rr1d Hart a.aoc. Report -... GIid. W•t•r Contaainatioa 
•c:-- Supling Plan to Define ttnn ■• 

NigTatioa 
•D• • Cea· ent oa to.1 Canal Poll. 

Abete. Progr• 
•1• • Lave Canal a ... dtal lctiae 

Project• Proj. Stat ... nt 
COMat(ICJa•lovera. 1119. 1911 

NTPIID Doaaent No. 51, Sever 1Z2.0 lft. Nffll) 12/71 Dat■d Ploocllnt1 lac~ of 1oz Street Stona 122.l GN'I 
Sever, State ••••dial lctioa 

lff'PHD Doc:\aent 164, ae-1 ehdltiOM 121.0 lft. lffllle Dated 3/'lt to Reacmr R.inlJ l HcN■ 121.1 (11V 

• 

-
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TltleLlvtbor 

N'ffltD Doaaeat 144, Conell'• Ur 
1hotoe of 10a street LIMIW 

N'ffltD Doaaeat llS, Ul/DIC 
tc 111t1 oe Propoeed foll11U• 
Abet ... at frOCJI'• 
NlrltD Doaaent 114, ...... I 
Abet-nt Pl~ leport bf 
CoM1toga•loYen, June 1971 

> 
N'ffltD ~nt H, Prapoul • Lon 
C&nal lite Studf I Prelill . De1lc.,1 

\II of GQd. Water foll11tioe Abet ... ot 
Plan bf Coae1toga•lover1, Pall 
(teo. ./ Dec, ) 1977 
N'ffltD Doc:\aellt 129, Par lofra•red 
Aeriel PhotOCJl'ephf for llfdrOCJ10lOCJf 
of area 

O.H. Klterlal1 Co. leport "Heeltb 6 
Safety frotocol for !Ave Canal Sever 
Cleanl119 Project, Ju., . 1981 

r .c. Hart aa,oc. leport •an.1,111 of 
e Groundllater Coo~ar1111tloa Incident 
la N1191r1 fella, N.t.• 7/21/11 

.. 
L09I CINIL tlOJICT -,. 1 

IIOOININtSINIUI 
octc&i t, i9i( 

lfflud Dec,.._, 1911 'I, 
(P-. S) 

Doaaeat 
Cofttrol Doc\lleat 
.. ..,.r 

a 
Locatioa t.w•r 

124.1 &11. lffllllD Data41/H 

125.0 &fl. .,, .. Propoeal clone br 
125.1 GIit CoM1toga•lover1 

12' .0 an. IQf,m 
126.1 GIit 

l 

127.0 &ft. 

121.0 an. llffllD O.tecl &ug. 4, 1'71 
121.1 GN9 

. 
129.0 &fl. DIC 
129. l DIii 

130.0 &fl. DIC 
130.1 Dllf 
130. 2 Gll9 • 

-
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Doc\lNat 
Control Doc:maat Title/lutbor ,..,.r Locatl• teDdtr Ct •nta 

U.nd!• to the lbo,e leport. . .. Ill.I 1ft. DIC (130.0) • IUIJ. u. 1971 131.1 DIDI 
131.2 caw 

llrPHD Doc\atnt 126, Table of •eee9*" 132.0 1ft. lfflHD •at llt1roative1 . for~•• CAnll • 132.1 DIDI 
132.Z ClNf 

DIC letter to Ul , h9f.on II, per 133.t lft. DIC RHIOYel lctlou Under CUa.& of 1980 )t lll ,1 DIN ' 
C&l1p«n•1 hport • •Chuac:teriutlon 134.0 ITL "' DIC a A.batnent of Orouncltater Pollutioa 134.1 DIDI froa Love can.et•. lUCJUtt 1m 134.2 aw 
NYl'IID cc p~ter PriDtout1 of Veter 135.0 1ft. OU.lily &nal71l1 4/79 f Deep !fella I lfflHD 135.l DDf Love CtMl , 135.Z aw 
DIC1 1 r~ 1nt1 of Plana IDd Specifi- 136.0 an. DIC cetiona for Leechete COllection sy1t• 136.1 ltCIN Lcwe Canal dated Oct. 21, 1980 136.2 0111 
Letter USUl R19lon II to DIC · 131.0 lTL Off. S, 1980, ldditlOllll Cc IAU Ille 

137.l NGN per Plen1 and Specificatioaa (136.0) 137 .2 DIii 

• 

-



.

•• --,.--.·-. • • ·-· . · ' + 7 4 • . ••• i ., 7 a !""-~..,.. -• . • , t- , ~ , , r. ·l • ,.,, ... ---., 1 , 1 •. ,il ... , ..._ , .. ,, •.. , 1 , •. , ,. . • ; • , 

,. 

. . 

Doaaant 
Caatrol 

T.l t 11/luthor ·-... · 
Letter DIC to USIPl per Dec. 5, lll.O 
1940, -letter (131.0) lll.1 

lll.2 

DIC lhao, Revlw of o.a. llattriw 140.0~ 
Report •SUrwr of Coataainatioa ia 140.1 ✓ a.o.e Canal Stora Sewer' dated 140.2 
June 3, 1980 

Ccz ent1 on ".I.ewe Cenal lrea Stora ,. 141.0 
Sewr Dec:ont•iMtioo frogr•• 141. 1 • propo11d bJ O.H. llat1riab, ILIJ 2, 141.Z 
1980 " 

J WYPHD Doc\aeat 149, USIPl Studf of 142.0✓ 
i.o., Canal lr•• Storil S.Wr1 Ot1ai.:al 142.l 
lnaly1l1 • flow lle11ureaent1 142.2 

NYPttD Doc1atat 163 , lotanlc:al/tniaal 143.0 Studi11 , 91 tar 1971 143.1 

NYPII> Doc1atnt 110, •Quantif,■ the 144. o./ 
Health li1b, llaf 1971 144. l 

Hcae 0Wner1 haoclatioca - llfftiNJ 
, 

145.0 
and lleaol • DIC 145.l 

Daaaent 
Locati.!!9 Lendet 

&TL DIC 
ltGII 
DIN 

lTL DIC 
DIN 
Giff 

• . 
lTL DIC 
DIii 
CNY 

• 

lTL lft'fHD 
DIN 
GNV 

lTL lffllD 
DIN 

lTL lft'fHD Rather eatual•• c:ollec:tion DIii of data 

lTL DIC 
DIN 

• 

. 
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• 
fltle/luthor 

Report •IA ue C.Ml '-lie Healtla 
Tia 14«·• Sept. 1971, hport to 
Cowemor • IA9lslature 

USIPI Report1 LoYe C•nel llfflroft• 
Mntal ltoftltorlDCJ for 1980 

• 
Nydrogeol091 of the Love Canal Area, , 
JU Aa,oclatea, llcw. 7, 1980 

-~ 
Oroun&l•t•r rlw llodelinQ Studf of 
the Im• canal Ir••• N.t . , Oeotrena, 
Inc . , Janua.ry 2, 1911 

Love canal Ir•• Stona Sewer 
Decontalnatlon •rOCJr• for 
USIPI legion 111 O.H. llaterl•la 

USlfl Rw Data t.isti"9 of Lew• 
Canal Ar••• dated 6/17/11, for 
lloclltorlftlJ Wells an4 l"Ulllp lt•tiou 

, 

LOft ONIJ, no.RC! •• l 
DOCUNllff ltllWlt 
Octc&r •• 1981 

a..lMd Dee1 ber 7, 1,ai <•• •> 
!,;QA~& Doc\alnt 
• hr Locatl~ 

146.0 / 1ft. 
141.1 11111 

147.0 Giff 

• . 
141.0 Cliff 

149.Cl Giff 

150.0 Giff 

151.0 (lff 

. ~ 

Lander 

DIC 

USUI 

USU& 

usua 

USUI 

USUI 

• 

Cl IQU 

ass,a • Report dated 1111, 
1,11. Note, rip•• Ind 
table• oft• ill99illle or 
not included la report • 

Note, fi9u'•• Ind tablet 
oft• lllevibl• or not 
inc:11'1114 la report . 

Note: rip•• and tlbl•• 
oftea ill•vibl• or not 
inc:lad14 la report . 

· 11ou, rlpea Uld tablet 
oft .. lll•vibl• or not 
included la report. 

co.paterl&ecl listinQ of dlt• . 
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L091 CMIL PIIOJlct NO. l 
DOCUltlln $'"'1Rt .. 
octoiiir I. t,af 

lffi1ed llerg:bar 1, lHl <•• •> 
Doc\atnt 
Control Doclaent Title/!_u_thor Nllliber tec•tlop Lader 0 

Health uwl Safetr Protocol for the 
Love CaMl Sevtr Project bf O.H. 
"-terial1 

Safetf Plan for Coatracted 
K111rdou1 Site1 field Work -
102nd Streat outfall S.dln1nt1 

SafetJ Procedur•• It the I.ewe Clnal 
Site ' :,, 

LCMI canal Leechete TrtebNnt 
IO ••cilitf, Operetiona 6 "-intenanc:a 

"anual1, Voliae11611 

llonitorlng W.11 Dita for 15 W.111 
Inatalltd by Nev tort State -
O.cenber 19IIO· l~t 1981 
As-built Pluw, Love Canal Renedial 
lction Project, Contaiment Con• 

152.0 lft. usu, 
152.1 1ft. 
152.2 DIii 

153.0 an. USIPA 
15l.l DIN 

154.0 lTL Ullll 
154.1 DD 

155.0 an. DIC 

156.0 lfl. DIC 
156.l Gll9 

151.0 lfl, DIC 
157.1 11GB 

1truc:tion, 1Central 6 Northern Sector, 

C011tract Speciflc1ti0111, '"Loft Canal 159.0 11GB DIC Reaedial let.ion Project. Contawent 
Conatructioa 1Central 6 Northern 
Sector• 

~ 

tpta 

O.tad .t1Q1 .. rJ t, 1911 



•
.

.

'- . . . ,.. ·- . ... ,. 1..-t .' ·~ ,r 4 =:o ! a ~ . . .- , . . ' ( '';I •-:;::..~ : , ~ , - ~ ... . . ..... ' . . ·1 . .I~•-. ,t! I J • t.•• 2 • ~ :. e.. r:= 
. 

! , 

.. 
• 

Title/author 

1"° loll• Video Tape• of Stora 
Severa on 97tJa ud 99tb ltnet.a. 
Ni191r•. Palla, Nev Tork 

Stetcb llap of Stora Sewer• la the 
Vicinitf of Lowe C:.nal lndlcatiD9 
Which Sever• Haft lee11 TldN Taped1 
11/5/791 hnetrya srat.a, Inc. 

Deterainatioci of Z,3,7,1 Tetra• 
)' chlorod1benso•p•41ula la Sed.laent 
I SMple• froa the Love CU.l Stora 
.... Sewer,, llac:k and lerplta Cre,u, 
0 1 .N. &aitb, t. O'leefe, I, lldoua, 

D. Hilker and J. O'lriea Tuicolocn 
lnetitute, Di•l1ion of Labor1torl11 
and •••••rch, Nev tort State Depert• 
Nnt of He1ltb, alb.Inf, Nev York 

O.ophy1ical l1W111tl91t!on l11ult•, 
Love Canal, Nev Tork, Tee~. Inc., 
Decetllb4tr 1980 

City of Niagara rill•, Nev Tork, 
Report on Oa pletiOD of recllitie• 
Plan for r1w,le&ac:tion1 auguat 
1911, Ill lo . C•34·1159-0l•lr ml 

Doe\llUlt 
C.trol 
• btf 

15t.O 

160.0 

1,1.0 / 

1,z.o 

, 163 .0 

Docwetlt 
Loc•tiag 

an. 

... 
an. 

ca, 

IOI 

. . 

tADder· -
DIC 

DIC 

DIC 

-
UIIPl 

c.w 



.
I 

I 

• • • r . ·~ I . • ., t ,, -=t 1:- • : it .t ' ~ :, e ' 41 ! . 7 " ■ ■ o I N• 7 L - p f '1 • ·em rl -~-.-·· " ··~ ., . . .. !,. •. i • .- . i +s " .-
! . 
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• 
lltle/luthor 

• 

City of liapra Falla. Water Diatrl• 
butioa •r•t• Nap. Sept. 2t, 1111, 
LcMt Canal &rea 

City of liapra ralla, Stora S.V.r1 
Nap, S.pt, 29, 19t11 LcMt Cwl lrea 

City of Niagara ralli, Sanitary 
Sever• Nap, Sept. 2t, 1911; Love 
Canal .Ire• • • 

), . . 
City of Niagara Fall1, · N.T., PttJ.Jwa 
Contract No. 6761 99th Strut froa .... ..... Wheatfield Av.. to rroatler ln.1 
April 9, 1953; Plaa and Profile, 
2 1heet1 

Cl.tr of Niagara ra111. 1.T. 1 Pnint 
Contract No. 7611 99th Strut fraa 
Wheatfield lfl. to C.lviA Blvd. 1 
June Z, 1955; Plan and Profile; 
2 IMtll I 

City of Niagara r1111. •· Y. 1 •••J.Jwa 
Contract No 844; C.l•iia llvd. froa 
Veit of 96th ftrut to 102nd Street; 
AUCJ, 9, 19571 Plaa and Profile; 
Sheet 1 .of Z . 

; 

LOft.PIIOJICI' •. 1 

Oc ....... 1 r.-:m . 
lfflMcl DectllMr '1, 1,.1 <•• 11) 

Doc:-.nt 
Loc1t1• IArllll[ 

lM.O m -
165.0 m -
166.t 11111 Olr 

167.0 11111 Olr 

161.0 11111 air 

, 169.0 11111 cw 

~ 

.. 

• 
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Tltle/luthor 
,. "'·' 

City of JlMJar• ralu , •.T., PffiDI 
Colltraet llo. 9011 lend lft. fr• 
99tb Strfft to 96tb Street , 
Feb. 27 • 19591 Plan lad Profile, 
Sheet 1 of l 

Citf of 1i191r1 r,11, . • ·'·• Pffi.DQ 
Contract IIQ, 9441 Wheatfield fr• 
97tb Street tp 102nd Street, June 7, 
19601 Plu lad Profile, SbHt 2 of 2 

)' 

I Citf of liMJar• ra.111. •·' ·• Pari.nlJ ... Contract No, 9001 97th Strfft fr• .., Calvi11 llvd . to frontier ln ., 
Nov. 24, 19511 Plu lad Profile, 
3 Sheets 

surver of Ou ■ lcal Coftt•iMtlOD la 
Love Canal Stora Senra for USlll 
legion 11, O.H. Nateri1l1 1 Juna s. 
1980; l1vl11d lug , 5, 1980 

I 

lddencla Report, Chulcal c«lta-
inatlon in the SanJ.tarJ s.wr Lift 
StatlOI\I for USIPl legion 11, 
June l . 1980 1 

Docwlut 
C:O.ttol ~Qt ...... Locatloe tenalr 

170.0 .. cw 

171.0 cw -
172.0 cw - • 

173.0 / &TL 111111 

174.0 &TL USIPl 

• 

' 
~ 

' 
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Doaalnt 
Titlt£au~r llz ter Locetioe Le.,.r 

Loft canal area ltona Sewer DecOD- 175.0 an. usu• 
t•inetioe ftOCJI'• for USUl 
legioo II, O.H. llaterlela, lprU 
1980 

O..Olitioe of lin9 1 Ha•••• Love 176.0 1n. DIC Let.tint Date, Dec. J , 1911 
Canel, Niagara fella , 1.t ., De•iCJD 1,, .1 GN9 Cc■pletloo Dau, lucJ. 2, 1912 
Report , . 1.1. 5800.761 per J. Sleek'• 11, .2 NG1I 
latter of 10/14/11 

), Contact 
• 

lequi r1Mnt1: lot.i ce an. ICYSDIC 177 .0 DIC 
to liddera, Definitiou, lnatnic:tlona 

.... to liddera, General Condltiooa, Contract 
w lgreeaent , Perfonunce Bond. Labor and 

Material lond 

lxpandld Leachate Collectloo SJ•t•; 171.0 IQI O.R. ' Ofi~Nl erl•r• 
O.H. llateriala and V.ndel bcJine1r1, llaterula 
le•i•ed february 19111 Contract 
Dravin9■ 

Str"t Profllea••lOOth St., City of 11, .0 IQI Cllr 
Niagara ,.11., aUCJU1l 16, 19501 
Water Contract llo. 644, J aheeta 

Standard speclflcation, Conatnic:tlon 180.0 IQI • lffSDOr 
and Natariala, NYSDOr, Office of • 
l119inaerin9, January 2, 1911 

. -
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LOVI CUil, no.JIC'l' NO. 1 
DOCUNlll'r SutNlY 
October t, 1911 

lfflNd .,_.,,.,,._r l Ml <•• 14) 
1, 

_., ___ 
Doc\aent TlUe/luthor Locetloo Lender 

Speciflcationa for tbe Conatt'uc:tlOQ 111,0 1111 ca of Pav ... nta, Citf of Niagare Palla, 
Bureau of lngineering, fora 1'42 

Specific1ti0111 fen: tbe ConatnictiOQ 112.0 IIGII ca of Sict.valu, CitJ of Niagara fella 112. 1 IQI Bureau of lnglneering. NovMber• 1960 

Sptcificationa for Sever and Water • 

113.0 IIGII •. CNF Connection•. Citf of Niagara fella, 
Bureau of lngineering, January 1, 
1939 

Sptcilicatioaa for tbe Construction 
• 

114.0 IIGII ow of Sever,, CitJ of Niagara f1ll1, 
Bureau of lngineering, fora 1949 

Sptciflcatlona for tbe Conatn1Ction 115.0 IIGII of Water Nalna, City of Niagara Palla, °" 8111'e1u of lngineering, fora 1941 

Stan&lrd Cruute StOlll CUrb Detail; 186.0 IIGII Olf CltJ of Niagara Palla, Bureau of 
lngineering, Sapttllber 1951 

• 
• 

• 

-
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Tltle/&uthor 

Standard Orutte Staoe Oarb Detail 
Citr of Niagara r1111. llareH of 
IRQinterinf, februar, 13, _1969, 
Reviled June 30, 1972 ' 

lid leque ■ t rora. CitJ of Ni191r1 
ralla, lurt ■u of 11'9inttring, · 
April 6. lffl 

• ,. Specification for hphaltic 'lllttrl•l• 
for V11 in .P1v1nt and l11urfac:ing, 
City of Nl191r1 Falla, IUrtau of .. ,. lnginteriaf. No data • 

Cit.7 of ll191r1 ralh ., •. , • • Pa.inf 
Contract 973, Datad __ lpril 196.l 

Cltr of ll191r1 falh, l .f., Aa·built 
Dravlnga; Project N1'•11·4, Sanitary 
Severa, SC1SS3, Dated 9/30/70. 

CitJ of Ni191r1 r111,, N.t., Aa•built 
Drawings, Project N1'·11•4, Stora 
Severi, SC1SS4, 0.ted 9/14/70. 

LOft CANU, noJICT _,: I mr.,m 
lttlHd Decirbo.- '1, 1"1 

(Pail IS) 

Doci■ 1nt ---·-· l.oc1tiOD 

117.0 ... 
181.0 1111 

. 119.0 IQl 
• 

190.00 -
191.0 IQl 

192.0 -' 

Lendtr 

c.w 

c.w 

c.w 

c.w 

c.w 

lW 

95tb Street INltw• Cll•la 
and rroottar 1 3 &heat.a . 
Vicinit7 of 95tb Strfft1 
'·••t• 

9lc1Aity of 9th StrNt1 
7 lhffta 

• 
~ 
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Appendix B E HEALTH AND SAFETY PUN 
(To be Included in Conatruction Doctaents, SJ)41cial Conditions) 

[: 
.. 

. 
r.: ARTICLE 26 HEALTH AND SAFETY PUN -' . 
I ' 

DEFINITIONS . 
~­
' . 

The following definitions, in addition to those contained in 
the General Conditiom and elsewhere in the Supplcrant.vy 

•· Cond:itiona, •uJl apply to the wort of thia Contract. 
• 

l . Onsite l'eraonnel: Onsite l'ersonnel include the 
. Owner, Contractor, Sllbc:ontrac:tora and State and redaral 

hpreaentativu • . . -
. , 2 • Visitor: Visitors are all othera, except the Olllite 

Personnel. .. . • 

·-,. 3. Safety · Offic:er: The Safety Officer u the Contractor's .. employee so designated, and vill be prillarily responsible 
for the impleaentation and enforc-nt of the Health and 

+ Safety Plan. The Safety Officer shall bave a •ini•• of 
, two (2) years working experience in the cha•ical induatry 
. and/or cheaical waate disposal industry or ah&ll be 

registered industrial byqieniat with tvo (2) years related 
experience. The Safety Officer aball have a sound working 

' knowledge of State and Federal occupational safety and 
health regulations and fonaal educational training in 

• oc:c:upational aafety and health . 

4. CUatodian, The CUatodian is the Contractor •• employee 
responsible for keeping all safety equis--nt and project 
facilities clean, properly equipped, and ■aintained. 

S. Securi ty Officer: Tb• Security Officer ia the 
Contractor•• eaployea responsible for ■1inteinin9 the 
secur i ty of the Site . 

. . • 
•· 6. On-Scene Coordinator (OSC): Any peraon assigned auch 

responsibility and authority by the State of Nev York 
who has responsibility for day• to•.day field aurveillance 
duties . _ 

-
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[ 
. . 

f: 7. Remedial Action, ~edial act ion includu all labor , -teriala, 
and ot _her iteas tha t are shown, deacribed or iaplied in the Cont:act 

; . OocUIHnt, and i.ncl\lde• all extra aDd ad41tionel -rlc and -terial 

[ that aay be ordered by the Owner. 

I . e. Huardoua Work Area (Dirty Area), Any JilOrtion of tbe Site inside 
the 'l'ran•it ion Area. 

t 9. Monitor ing, Monitorin9 indicates the use of direct readi,lq field 
inatrlmentati on to provide intoraation rec;rarding the level• of 9uea, ,·. 'Rpors, and ~culate■ which u ·• being ,_ated during rr 11Sial 

f 
r.· action. Monitoring vill <•ball) be oonducted to naluate both • 

mnployH expo■ures to toxic aaterial• u -u u tbe off••its m,ra• 
tion of airborn cont ■e1nan• ... . .. 

10 . Physi c ian , The Phy•ici&JI 1a u occcapatSonal JlbYaician vbo bu 
specialized traini119 1n oc:cvpat:lonal ea1!c:lne- • 

~ 11. Chemi•t • '1'be cbr t•t •h4Jl ba .. a bachelor defrN in cb,s!IJtrY 
and c.'emonatrat~ experi- 1n the c,<>JJect:loa and ualy.u ot 

p bazardou• -.u a ■-ple•. • 

i· 
He&lt."i and sa,f■ ty Plan - General •. 

• 

'l'ba■e Spec:ificatt on• 11ball be Clbauved ilarin9 all puis• of site iil­
vesti9ation and con■truction. 'ftle Contractor ahaU 6"elop a beal~ 
and safety plan vb1ch -ts t:hf' e:ln:1- r~ of tbis 11:ti.m 
and the 4•t•11 eci,u1eent specifications h Section 01016. ~ 
The a&tety and bealtb of the _ public and onsite pe.r_,l, and the pro­• 

• I t ection of~ enviroia■nt ah&ll take precedence over coat and ecbedule ~ con■ iderationa f or ai l project -rk. Either the Nev York Stat■ OSC or 
the Safety Offic er shall max■ d■ ci•ions ragardi.ng vh■n -rk will be 
stopped for health or safety reas ons . flie 08C •ball e■ Jce dec:uions when ~~ conflicting opillion a ex i st. 

' . 
The Occup.tional Safety . and Health Maini•tration (OSllA) s~d• and 
r■gulationa cont ai ned 1n Title 29, Cod• of F■cleral ae,ulationa, Pares f_ 1910 and 1926 (29 C.F.R. 1910 and 1926) pzovi.4■ tba ba■1c 11&fety and 
health progr- for th■ project. Specil i cations in Chi• aec:t1on -.re 1n 
addition to osm. regulation s. 'l'be Safety Officer or the State Safety r Coordinator -y require proceduru h addition to tho•• requued by 
OSHA or tho•• co,.ta1n ■d Mrein. 

( . . The Contractor and hi• Safety Officer shall be responsible for tbe 
impl-tation of all u.fety •and health ._sure■ herein, · to incl\ld■ tba 

[ •· proviaion of equipment, aateriala, ~so-1, facilitiu, •int■nane■, 
operations, s■rvicu, and supervision necessary for iapl-nution. 

-Should any iteia or aap■c t vital to personnel or pybli.c health or safety 
at this sit■ be inadverten t l y Ollitted froa this plan, and be within the 
Contr aci:ors ' s cl a imed area of comp■ t■nc■, such tha t it ahould have bean 
an obvious omis s ion to the Contr ac tor , than such it- -or vital upect 
shall be d1t•ed a contractual responaibil.ity. : ' 
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Shoul.d any unforeseen or site peculiar safety related factor, ·hazard, (: or condition bec011te evident during the performance of work at this 
site, it .shall l:>e tha Contractor•• responsi.bility to swil)41nd work . 
1nnediataly on site , move workers off the site and notify tba on-scana 

.. coordi.nator in writinq as quic.kly a■ posail:ila, for re~lutioA. ·llork · 
s_h&U not ~e until tha particular factor cauaincJ the concern bu 
been resolved. 

f;: 
I 

. r 
[; 
. . Should the Contractor seek relief fr0111 or subatitution for, any por­

tion or provision of the Health and Safety Pl.&n, 1111Cb relief or . sub­
stitution shall ba requested of tha osc in writincJ, and if appro,,old, 
be authorued in writinq. Interpretation of the px-ovisionll of this 
Section •b•ll be the . . exclusive prerogative of the State Ole . f ·" ;: 
Couistent dia.r&9&rd tor the proyi,t.io,i of these B•alth and ~ety 

. . apecUicationa sha.U be d••••d j-.qt and sufficient cause tor t-• · 
· mi nation ot Contract or any subcontract without c,,: n ,prcai.. or pre­

f'. judice to the right• of the glffez• ,nt or state. 
f . 

Work zones 
[• ~ 

The Contractor ~ 

abll est&blish 1o10rk aonu with the approvu of the . 
State OSC. . .. 

r.· Huardowi Work Area (ZOne). nus area a.hall incll.lde an u .. so 
feet in all d.i.rec:tiona ~c:a all open 1:Nllcbes ad • uy area, ~e 
envir-me,tai aoiu.toring b&a shovn a pot.anti.al bazard to vorlutra. [' Thia are& sball be buric:aded, fenc:old, or r0p4ld off and aarbd. '1'he 

•. - level of personnel protective equipaent nqui.red in this uea ia to 
be detenninad by th• s.tety Officer or OSC after aonitoriAg and on• • [ I site i.oapection. Mo onaite personnel shall be allor,,,d to ,l>e in a 
bazardou wort area alone. 

.. Neutral zone. Thia is i. butter zone between the bazazdoua work area 
and _tba •uPPOrt arM . Thu sh&U not be l••• than 50 fee,: wide adj•• 
cent to t.ba hazardoua work zona . Equipment decontamination stations 
and -ergency equipment aucb as SCBA, emergency ahowers and •Y• 
lavages shall be located 'in this area . . Dr.inking stations and portable 
toilets IUy .be located in this area or the 8UpfOrt. area. ,. 

Support Zone. Thia is the .--•illder of tha aite. Change and abower 
r00111,. lunch and break areas, and op.rations, storage and eaintc..,,anc::a 
taciliti .. •ball be aeparate illld located in thJ.• area . Eating, 
smoking, and chewing a.re permitted in this araa. 

'::• 

. .. Laundry ta.cilities tor reW1ea.b'l.e work clothinCJ and towel• shall 1:141 , 
located in the llllppOrt zona. No work clotb.ln9 or F,i• aball 1:141 
allowed offsite. . : 

--
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Training 

(. Contractor ahA.1.1 be required to certify that all contractor and 
subcontractor p.1rsonnel a••igned to or recrularlv enterinq the aite 

~ 
r-= _._,. 

.. 
[; . . • 

r .. 

... 
,. 

,. 

. . 

.. I 
; -... 
. 
• 

• 

. •. 
• 

.. 

tor the purpo•e ot pertoraing or auper,,iain9 work, for heal.th, 
•~ety, . aeeurity, Oil" admi niatral:iva- pw:po■e ■, for m&J,ntenance, or 
any other aite-related function, have received aafety ·training pro­
vided J:,y or for the Contractor. Such trainin9 MUSt · c:oni■t ot at 
least 16 hours of practical. and . theoretical instruction coverin9: · 
c:heaical health bazarda, phyaical. be&lth bazarda, peraonal b79ie.ne, 
IMU!ety ~pnent and procedura, and protective rupiratory -au.ii ant 
and uaage. -
Contractor ahall provide and require that all l)l:eviou.aly trained 
contractors, subcontractor or service personnel uaip9d to or 

. . enterinq th4I aite coaplete one baQda- retrubeJ:: ~i-ai.fttn, -•ion of 
at 1-at t1'0 (l) houra to guarantee that all auch · i,er~l ai:. · 
capable of an4 · fa,ailiar with tba ue ot aatety, health, reap~tcny and 
protac:tive aqw,i: ent and vith · the safety and •ecurity l)S'OC..dlar .. 
required for tbia aita. 

Contractor ah&U ensure that '-1• aaployeea, with c:hil4 beariag cap­
ability, are inforafd of the potential hazuda of tox.ic ch icala 
to tba unborn child and tha TI.aQ uaociated with W>rld119 01U1iq. ..... . 

-
~~pt1ona to tha above •baJ l be aade only by tba osc tor •uthor~.cS ........ tor.. 

. 

. . 
Medical Surveillance 

The Contractor ahall utilize the aervicu _of a phyaician to provide tbe 
•ini:mm ■edical examinations and aurveilance apec:Ui-4 herein. The 
name of the physician and evidence of examination of all onaita per­
aonnel shall be provided to the State or lilew York Deput■ent of Health 
(DOH) prior to personnel . working onaite. . 

All on.ite l)erSOMel involved in thi.■ ~oiect shall be provided with 
aedical aurveill.ance prior to onset of work, S-ediately at the con­
clusion of project, and at any time there i■ auapected exceaaive -.po­
aura to 11\1.bsta.ncea tha would be INdically detectable. 

HedicaJ. surveillance is the phyaician'a responsibility but aball aeet . . . 
the requireaents of OSKA Standard 29 C.F.R. 1910.134 for all personnel. 
The physical examination shall •phaai:e akin, renal, and hepatip 
systems, x-eproductive, imlulological, neurologic:&l, and b-■10logical 
ayateas, and include teats for liver and kidney function,• ccaplete 
blood count and urinuysis • 

·-
The ability of onsite personnel to wear respiratory protection shall be 
guaranteed by the Contractor. Cardiore■piratory ay■t- eYe■ination 
and pul■ona.ry fWlC:tion testing are ainil"um requir•eriu. , 
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r. The Contractor ah.all ■afnt&in recorda of -11 Mdical nrveill._ 
-ploy- and llak• tho .. ncorda ..,allable to D08 VJilOIII requeat by 
1pproprt.te officiala. 

r.· ,, Securit;c 

Site aecurity aball be provi4ed and -.intain-4 by the Contractor oa 
' ; 
[ .. .., ' • continuoua buu, 24 bow:a per day, 7 daya per ~ throuCJhoat 

' 

r: 
the period of Contract, including holidays. In addition to ■ e•n­
taining the existing aecurity fenc., the Contractor ahall pro,,ide a 
Hcurity officer and peraonnel to oontrol acoeaa to aita u4 pat.ml 
the aita. 

Security identification, apecific to the aita, abell be pro,-1~ by f: the Contractor for al l onaita puaonnel entering the · aita. The 
Contractor ahall be reaponaibt. for an4 fJ\UIZ'IUltff that nch ideati­
fication abaJl be "Orn by uch in41•i41lal, visible at all tfz,._ (: while the individual 1a on the site. 

Vehiculu acceaa to the site, other than to desi9DStecl P9Tki119 [~ areu, &hall be rutricted to 1111thorised vehicles oaly. 

(' 
Ose .of aite -dNiqnated ~119 areas sh&U be rqtricted to vebicha 
of gov•rnMnt, co11tractor,· ·imboontractor, and Nnioe ~ 
uaigne,t to the aite and actlially 011 duty, but aay also be ••4 oa 
• abort--~ra haaia for viaiton. Visitor paning aay be ., dealfllatecl 

[ at the option of the osc. 

hraonal vehicl .. ah&ll not be •thori&ed to enter the site. 
' [ I The Contr.ctor ahall be reaponaible for ■aintaini119 a log of security 

incidents and viaitor acceee 9ranted. 

... 
The Contractor aball require all pe,raonnel having acceaa to the .. aitl to aign-in and aign-out, and ahall ltelp a record of all aita 
ac:ceaa. 

•' 

All approved visitors to the aite ahall be briefed on safety and 
' aecw:ity, provided with temperary i44lntification and safety eqllip­
', ■ant, and eecorted th.r0119hollt their viait. 

Site viaitora &hall not be per■itted to enter 11Ctive haaar!Sou "Ork 
areu. 

Site areas ahall be posted, "Warnift9, Baaardoua Work Area, Do llot 
Enter UJ\leaa Authori.zed1 ana f•nced (anow fencea .s.quau) or 
barricaded. 

T-porary lighting ahall be provided ~•t• to ensure effective 
night &IU'Veillance. 

C-nicationa 

The Controctor ah.all provide hardline telephone C¢4Munication at 
the site field office. 



.

.- -- ~ ..... ., .... , ..... 

l ' 

If 
I 
' 

, 
, Elllmergency nwnber, such as police, alleritf, fire ~e. hospital, 

NYS, DEC, OS EPA, applicable to this site •ball be prcainentJ.y posted [ near the telephone. 
. 

The Contractor shall provide a PA ayat•, fixed, hand-~, or aobile, . t· adequate to cover the site. 1 ·; :~ 

• Two-way radio c-=-tcation provided by the Contractor shall be avail­
able linking the Ccmund office to UClh active woi:-lt location. ,r Elaergency and Firat Aid Requir-ta 

' -fi 'l'be Contracto1" aball, prioi:- to the J:lec;iM1119 of vorlt, cooperate with 
St.Ate and local authorities and civic leaders in the foraw.&tioll of 

p :,: conti119enc:y plAlna to M1'89\l&rd ·i:-.-ai4esit populations, ·uve•toclt, .P&'Operty, 
p r and other UHts frca any reuo:nable pi:obable deletei:-ioua eftecu I 

, UIIOCi&ted with or rau}t1ng tra rzn&iUaJ 1IIIOl:'lc at thia site. r 
t 
! . The Contrac:to1" shall 41li~tl.y act and so direct and ~om tha 

work at thia aite u to •i11lat1e or, if poaaibla, •'1ainata the rialc: 
of an a argency fMpac:tin9 the loc:•l envirci 111.iat. or popl&l.ation. 

In the event. of .any, -~eJICY a•aoc:iated vith OZ' reaul. tin(J t-zoa work 
at thia aite, · the .Contractor shell without delay, caue vo-,:k activin, C on Cha. ait■ 1 tu. dt>t11ent action tor :••or~• M1n1•tse ·. 

. ' the cawae of the za•.r,gency, n,nder full Usia1:ance to local iwthoritiea 
to -z■11.edy any 1apaot on locel ruidents OZ' property, alert the osc, and r institute whate,,u ~ .. might be necqnry to prevent any repetition .. of the condition• OZ'~ .\Mding to or r .. ulti119 in the cr&r9ency • -

l ( 
IJlo onaite personnel. shall be al.l.owed to be iA a h&&udoua work area 
(zone)' alone. In the ev.nt one 1• ovw-c:c... hiJI •.buddy• ah&ll .. 

, .. t• ---dlately seek help. JJ:acb baz&rdoua 1ft>rk area shall be provided ' . .. with an osc-approved, ialimed.iataly adjacent, -9ency •Y• -•h and 
•hooter. 'thi• Wlit may be portable • -· 

~ 

' ' At lust one •industrial" fi'Z•t a.id kit ah&U be Con.tractor provided , . 
• aJVI maintained ful.ly stoc:lt■d at a ■P"\ned location such a• the Con­

tractor•• office. Shoul.d act-iv• work areaa be ao iaol&ted or Mp&rat■d • aa to make one fi-zst aid location .iapractic:al, then firat aid station• 
ISh&ll be ••t•blished •• requiz'ed in c:loae proxl ■ity to the vork, bl.at " . • not inside• hazardoua ~It area. · 

• 

• First aid kit locations aball be provided with adequate -t•r and 
other ~lie• MC:h•ery to claanae and decontn:lnate burn■ , VOWlda, ' .. or leaiona • •. 
The Contractor •hall have at lust one certified Fust~ Technician 
on.ite at .all. times . Thu pez-aon !Day perform other <!.,uti••• iiut awst 
be *• -edutely available to render fir•t aid when ne.aect . . 
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Bach 11etive work location shall be provided by tba Contractor with 
at least OM 20-pound dry chaaical 'fire •tlnguiaber • . l'ire •tJ.n­
guiahera of thia eiq and .type llhall alao be Contractor pzoyided at 
the Contractor'• office, ·atete offic., and at any other aite loc­
tiona where the osc &tt~ that n,a able -terial• preaant a 
fire r1-k. 

The Contractor ahall plan to provide -rgency protection to the 
public and to personnel u■ign.d to the aite end eball -t with 
the atate personnel, local police, civic leac!ara, and boapital -4 
nb.ll&JIC4! ■taffa to enaure that the rbka UIIC>Ciated Vitb the 
r•••dial work to be perf•mt4 at this eite are ~ 8114 llllder­
atood. 

A ■.tnl•m of ten (10) MSKV»IOSII approved preeaure d and, Mlf­
contained breathing awaratu (&Ca.\) •hall be ,P&VWided and located 
as follows, eight in contractor office, two in at.ate offtc.. • 
Onaite peHQnnel will be uetned to QM 8C8A. 

Personal Safety and Related Bquient 

The ContrllCtor aball prcwide all ouite paraonnel with appropriate 
.. peraonel ■afety equii-ent _l!Qd protective olothin9. ~ Oontraotor 

will en■ve .that all Hfety equiiaant 1111d piotecti,re clothing ill 
·• kept clea and well maintained. Detail apecificatl.ou for qauti­

ti•• 1111d type■ of eq1;t1 1nt · are in Section 01016. 

Aa a •1ni■u■• the Contractor aball furni■b for onaite pezacmnela 

• 1 • Work clothing u dictated by -•t.her. 

• ' 2 • Diepoaable outerwear auch u coveralla, 9lovea, hardhat 
linera, and foot coveringa. 

3. Hardbata. 

'• Pllll face organic vapor, acid 9u, particulate filtering 
reapiratora. 

s. Safety •hoe• and boota. 

' 6. Rubber over■ hoea. 

All prescription eyegla.aau in u .. on the ■ite ahall be aafety 
gluaea. llo contact lenaea ah&ll be allowed onaite, 

•· All diapoaable or reu s able glovea worn on the aite ■hall be osc­
a.pproved. Inner gloves, if used, ■ball be duposable cotton. 
Wel ding gloves or other special gloves, if u■ ed in a hazardous work • 
area, aust be worn outside elastoaar gloves, -•t be suitably 
stored onaite and aust not be reaoved fro■ the site during the 
re-.:lial work unlesa diapoaed of u provided under section titl~ 
•eontaainant Control.• 

: 
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Footwear used onsite shall be steel-toed a&fety shu4ls or boots, with r cheaical resistant soles, and shall be vorn ~ed by rubber overshoes 
when entering or worlung in a h&.zardous vork area. Rubber overshoes 

t ahAU be decontaminated daily and di.carded it the ~14• ia ~tad 
wi.tb chemicals. 

Re11piratory equipment ut.iliu.ti.on and llq\dpa,ent onaite shall ~ora to [: OSl'.A l.910.1-34 requirezrnnts, and "1)8Cifically u rec,11.1:d• ■11ntena.nc:e, 
inapecti.on, fit tuting, and uaa9e •. -· . --.. . , 

[ Contractor, IJ\lbcontractor, and •ervtce personnel HNbl• to ~s 
a fit teat u a result ot facial h&.ir or facial contigw;ation 
shal.l not antu or work in a hu&rdoua •k area 1:!lat requires 
respiratory J)roteotion, Paci.al baSr ~ be fu.Uy to -••t!Mld 
ensure proper •e1l. 

r: All personnel ai:iaJl w.ar an appro•ed bardbat llb.ile onaite. lxN~ 
l • 

. . -Y be taken to this provision tor pu-al -kSng indoors a 
cl.ericu or lidain.utratiYe tasks, or off duty, in tint a.14, fielcl . ... office, lunch area -or other AC!I loc:ation, l:la1: shell not• WepUd ·, 
in any active field vork -· .... 

. 
~-· Any personal. protective llq\dpaent contemlnated by a buazdou or 

,_ suspected hazardous -terial will be deconta■inat9d onaite. The 
Safety ~ficer is re11p0nsibJ.e for ezusuring all Pf'~IIOllal ~,,. 

,. equi.J;aat :•U claconta■1nattld before being niaS'laed. 
• 

./ ... . • • Each · t\111-face organic vapor csnisur napirator 8hal 1. tie individ-
' ually assigned and not interc:banged between worker• vi1:bout cleani1119 and 

. ' . nnitizing. Canisters and tilter• vill ·be eh.eng«I d•fly or vban . I ,., organic vapors are detectad by wearer. 
• 

Personal Hygiene :<' 

, . 
The Contractor sh&ll. be responail>le tor, and ensure that &ll con­

~ 

tractor, subcontractor, and service personnel performing or aupervisin9 
remedial. work within a h:azardowl "°1"k ar .. , or expoaed or tl\lbjec:t to 
exposure to hazudoua c:hemic.t.l vapors, liquids, or cr,.•t••inated 

. solids, ~serve and adhere to the personal h:,91-related pi:oviaiona 
ot tiu. Section • 

Contractor, subcontractor, and service personnei found to be con­
sistently disregarding the personal hygiene-related provisions of 
this plan shall, at the request of the OSC or his delegated OSR, • 
be l:>&rred frca the site. Thill ahall not be construed as relien.ii, 
the Contractor frca respona~lity tor entor-·1ent. 

The Contractor shall provide, 

1. SuiUble disposable out~ear, gloves, hlt.rdhat liners, 
and foot-ar on a daily basis tor the use of e■ployffs 
and viaitora. 

. . 
2. Contained storage and duposal for Wied disposable outwear. 

3. Shower tacilitias for uploye••• 

•.. , 
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, , •• Ban4 ~uhi119 f&eiliti••· . • 

S. A facility for ch&nqin9 into and .out o~ vork cilothincJ. 
Work clothing abould :be atored aepuate fzci. atreet 

• c:lothinq • 

6. A limcb and/or bruk roe. . ' , -
: .: 

, , 

Contractor, 111~tractor, and HrYic:a personnel aball "••r clia­• .. .. poaebl• outer,ar, 9:lovea, and Ol1tar footv1e.r at all ttnea vbeDeYU 
anteria9 or 110rJci119 in • }lazedoue work area. 

• oa.d cliapoeable out-.r shall not be reued , and. 1fbu rzs:1red, .ahalJ 
' be placed Snaide 4iepoae1 conaibMn pro-Jded for tJ» P111,Ji0il•• 
• 
> 

Sllolc:I 119 a,Dd e::hwiDt] abal 1 119 probJ.bited acept 1D a deai9nated oon­
•' traotor~ov.14.S _,Jcf119 ar~. 

..... ·.· 
£atin9 and drinking ab.ell be prohfbj~ uoept 111 a 4uipated eon­

• tractor-pro,rided l-YDCb or breaJc area . 

Co~, hbc:octzactor, and HrYice perl!ODMl aball be rllq\l1red 
to tborov,p>ly c:laen•• their ban4• before entering the r ok:I 119 or lunch j ar .... 

• 
Soiled disposable outexwear &ball be r-ed prior to entering t.he • 
limch area, and prior to cleanaing ban4a. 

All peraonnal working in a b.ezardou.a work area •hall be nq11ired to 
• llhower and ch&nqe to freah clc>tbf09 after each vork:1119 period or 

shift, prior to leavinq the aite. 

Air Moni toring 
• 

• During the progre•• of active r-d1al "WOrk, the Coa~r •ball 
P'Onitor tbe qnaJ:lty of the air in and around each actiw "WOrk location. 
Suipling ■ball be conducted on a rec,ular periodic baafa, and addi­
tionally u required 21y apec:1&1 or work-related oon4it:ione , • . 

Inatruaenta required , and Contractor prov1ded. for air nonitorin9 .. shall includes an exploaialet~, an orvanic vapor pbotolonSzu, 
and an 0r9anic vapor analyzer. 

Air iaonitoring equipment ahall be operated !1y personnaJ. treuied in 
• 

the uae of the apecific equipment ~ded. -

. . 
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The Contr&cto:r ·shall aai.nt&in .a log of the location, t•ne, type, and 
value of ea.ch re•difl9 &nd/o:r •emplillg. Copiea of daily log sheets 
shall be included with 1:ha daily Hport. to 1:be OSC. 

f Sho1.1ld the organic v.apor level in any .active vorkizi<J loe&tion 
exceed 300 ppai for any single :readinq, or 100 ppa for any two auc­
ceuive re&dings, or •hould the exploaiaeter indie&te over 25 percent 
of the lower exploaive limit on any aingle readinq, then th.at work ,~ location shell be shut down and evaeu&ted upwind, Work ltbe)l not 
re- at such a work location until a full aur,,ev ahall- 1ndicata 
that exploaimete:r vapor :readinlJs haw a\lbeidad to a hf• level. f'. .. Po~l~ a work lOC&ti(!! !!!J!~ ~! exploabet:u &Dd_or9&Aic vapor 
auaplin9 llhel1 be continuoua unUl the Contrector feels c:cmfid-t 

. . that tbe cause ol the abllt down bu d:lsew,ee-..S, at whiC'h tfm■ f: 
' 

. . nom11 · peTiodic •en;,11119 -y be r•~•~ . 
A wilid clirection &ltd speed t ll!dicetor shaJ 1 be 1111;1laced i,y tbe Conuac-..or ( ' . 

. at uch active work location. The &1r11011itorin9 log •hell 1Dc:llllie 
wind direction and velocity -inf~•:lon for eecm re1din9 • 

r_· 
Each of the Contractor'• air nonitorinq teen sball "=Onaist of two (2) r:~ 
-.ploy ... worlc1ng °" the- •bvd4y :~•, cw' e+: 4t ~or ' arvwy · 
functions, auch _. fi:refight:11111 .or first aid, .•l~ • cletoted lull 
tSao to air noQ1torin1J unl••• ot.hcYiae 4M:arit1Nlcl i,y tha 01(:. ~ 
The Contn.ctor, i,y continuous dovnwincl air enp11nv llh&ll ensure .that [ I air leavin9 the active work locations doea not poae a het:"4 to resi­
dents or <>ther persona downwind fna the aite. 1 

Dust Control , [ 
During r-edial action, the Contractor aha)l implement, monitor a.nd 
enforce a dust control program to lllinlmize the 9-ation and off r •ite transportation of fv.qitive eaissiona, -

L All :roadways, desicpated work areu and other possible eources of 
dust generation •hall be thoro119hly treated (wetted, covered, auled) 
to ainiaue dwrt generation. · 

( Respira.ble dust monitors shall be utilized to nonJ.tor the levels of 
di.lat generation. DePArtUr■s fro. general btcJcground shall 1>e reported 

.. to the OSC who shall initiate. tho appropriata action includin9 work ' • stoppage to reduce du.st eaiaaiona to an acceptable level • . -· 
Contaminant Control 

-
Vehicles and equipment working in, being operated in, or otherviae 
c0111ing i n contact with known or suspected toxic or hazardous -terials 
shall be decont&lllinated in a designated dac:ont.aain&tion aro.a prior . t~ 
leaving the aite. · 
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f At least one (l) three thousand (3 , 000) cubic teet per minute (FPM) 

air 1110Ver llhall be uaed to provide ventiletiOA while worlm1n &r11 J.n . . . t:renchea. · · · 

f Contractor personnel shall monitor air while worlaaen are J.n trenchas. 

Kanhol .. , Wet W.lla, and other Conti.nee! Spaces 

t. All ~ined spaces Will be nntilate4 for an adequ.te .. ~,, prior 
to entry wi1:h at leut one (1) 3,000 eta air so.er, 

' .. 
'• Contractor personnel shall monitor air for oxygen (ai.rii- 19.5 .. r .. percent), C0111buatibl1 gu, and orgwc vam, ~ior · to WOLJc an 

enteriilg' confined. apace. ~•ty Officer V1ll det:er-ine the n••&t 
foz: ruph-atory pzotectJ.99 4-1- baaed upcx> wmitoring renife. 

. r. Contr~tor •ba 21 provide e..rgency eacape type rupiratory i=>­
tecUon c1evicea .to all ---••n 110rJr1ft9 1n confined . specu. 

~ .. 
r . .. .•. 

f 
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l E .. 
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' SAFETY REGULATIONS 
(To Be Poated For OnlliU hr80DMli' . 

. 
Our aain aafety uph&aia ia on prewntin9 contact with aoU, clay , and 
wa1:u. 'l'owarCS. tbi• end, th• foUowinoJ 1:111 .. baft J111n,.•-t1bliati.d. 

JUl'GUl.ATIONS 

...,,d.119and i• 1. Ead.nq, _ c:hawinoJ on tM aiu H0BDrl'ID uc:apt 
in ap,acifi~ally da1i9Mtad ar .... 

:z • All per-1 on the aita au.at ttrar •tttaer - 91-u of 
clean ooeton iwr 9011... '12-•• are d1asic•■b1• and - f.NMlr 
9.lov'ea atio.1\d be ued .,,_,. day. - . · 

• 
3. If YOQ 9et Wt t:o the akin, :,oa ~ ·••h tM affactecl UM 

1 zS!ately. If clothe• iD toucll with . tM alr1n are ~. tbe•• 
au.at be cbangad. • 

.. ... 
s. Obaerve recJV,latioM on -•bift'J and rea:,vu9 ~ta baton . 

. eiitaring the dreuing - or a oleen vea and •MM&rill9 
before 90109 b e . , . .. . . . . . 

'UOCII Pl«lATICIN8 

1. Do not aok• with ~irty b1nd•1 better yet, clo not -.olca • 
. • . 

I I 
:z. Qiac:Jr for any peraonal hab.t.t wtu.cb oov.\d 9at aoU or -tu 

into your body . 

Exupl.•• • including Uckin<J food ott yO\lr fingua, . • 

wiping YOllZ' fa c e or no•• with a 41.rty band or running . . a clirty hand ~ou9 h y011:c utr. 

Check that any r&!JUlarly worn clothing ia clean. Bxuip\ .. include dirty 
watcbbanda, neck cba1na, and a dirty liner OI:' your aafaty bc'set . 

• 

Safety practice• with poi.sonoua c:haaical• can lie SIU ad up in a fw wo=a, 

Do Not Breathe in Chemical Odor s and Do Not Touch the Water and Soil. 

If yo1a do get dirty or -t, clean llP u aoon a.ii poa1il,la. 

: 
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SAFE1'Y REMINDER FOR TOXIC CJIEMTOJS 

. (Poat for Ou1t• PeraoNU1l) r . . 

t 
Owmir.:&l.s c:annot cause he&l.th or toxic pzoblw -1••• you bruthe 
them, !!.!:. them, or put th- on JQUr ski:I • . . 

r. -r 
L, . flle ••in probl.• 1.a in the t.renchea, at"\bo1u, and~ c;onfined apaces. . 
~ 

: . l. Alway• bav. air .war operational vbc workin9 1D contSned 
' ... ... spam. 'Ibis 1a . yov: Nat ~ourtiOD . •• • 

. 

' 
!" 2. W11r your respirator 1D oont'ined epac;es. 

3. Change respirator c:anister if JOll c-annot breathe ... ily or if 
the . odor cc, na tm:oug,b the respirator . . " ' '-; .. ,. CHEMlCAI.S IN SOIL, CLAY, AHD WA'1'ER 

' . .. " Do not let cbemfa.ls get into your 1101.1th, nose, or stay on you •l<Sn- . 
L 

• 

r 

l. Do not ut: or · chew on the site. 
1· 
'> 2. No -,Jc109 -pt ,in no'cS119 eru. 

I ' , 
! 3. Wear protective clot:hin9. .. 

4. Glove linen IIUllt !:>9 clean. -
5. Wash your bands whenever practical. W&all before qtin9, 

drinlcinq, or 1RDOkin9. 

6. Do not. car.ry cheaic:als be•• to your · t•ily. (Por exenp1 e, 
on clothing, mud in the car, dirty hand.a). 

• 
• 

.. 
•· • 

----
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