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SECTION

BACKGROUND

For some 25 to 30 years the Hooker Chemical Company utilized
an excavated area (shown in Figure 1) known as the "Love Canal" tor the
disposal of drummed chcmiuni residucs, process sludges (i.e., HGE cake)
1lv ash and other residues.  The vio acre Love Canal is located in the
southeast corner of the City of Niagarn Falls known as the "Lasalle”
arcad. 1t is bordered on the north Ly Colvin Boulevard; on the south by
frontior Avenuc; on the west by 97th’ Strect and on the cast by 99th

Street.,  The southermost portion of the site is about 1/4 mile from the

Niagara River near Cayuga lsland. Records of the exact contents of
disposed drwwned residues are Hot available, although it appears that

chlorinated hydrocarbon residues are present.

The chronological transtfers of property ownership will not be
traced in this report. At the present time ownership of the 16 acre
site 1w as follows:
| ' 0. 58 acres between Read Avenue and Colvin Blvd, - City of
Niagarva Falls
¥
3,53 aeres between Read Avenue and Wheatficld Avenue -
City of Niagara Falls Board of ducation .

.98 acres between Wheattield Avenue and Fronticer Avenue -

L. Co Avmstrong, Kanc Vi,

Except in the vicinity of the school property, the canal cite is
bordered by single tamily bomes on 97t and 99th Streets. ‘The dwnp site
P oeeed a0 Mshort cut' crossing by children, as well as oan unofticad
plaveround in the arvcas between Frootiror Avenue and wheat freld and fead
Avernr and Colvin “L)lllt:\/;l‘l‘\l. The aretr to the west of the O99th Ltreet ‘
Gravmne Sehool bvt\»‘m'n Wheattield :\'v.'a-xnw and Read Avenue hios been poaded

ated e used an an otfticial playgremad by thie sehood chibdren,




; . [-<h L R YR IS .
C g b N . g s i ¥ LR, & "“?‘, e
L T T £ L SRS RP Fos G W P SO «Eﬂm o AR A

AN A AN NN M 1R, DR SRR 7
) ¢
) Over the many ycars which have clapsed since the drummed

chomivals were landfilled and covered with soil, muny of the drums have
corroded orxr otherwise deteriorated. Drum contents have been exposed to
pervolating waters and in wmany instances to the atmosphere.  There is

evidence such as drregular depressions and potholes which indicute that
as the drnms closer to the ground suvface became increasingly corroded
ar otherwise deteriorated the overlying soil cover sunkh into the drums,
Fuae odovs from the site ave evident ot all times, but are particularly

opprossive on hot humid days,

Information on the general horizontal placement of drummed
chemicals, sludges, and tly ash was provided to the City of Niagara
Falls according to the mop piven previously, The placement of municipal

Pandfill is also shown in Pigure 1.

Field checking ol ~the landtiil using hand aupgur probes indicaten
that the hovizontal distrilution of diumacd material may be more widesprew!
than shown. land augur probes in the school playground between Read
Avenue and wheatfield Avenue indicate that this arca does contain drummned
materials. It is also evident that drummed material has been pluced

throughout the area between Wheatfield Avenue and Frontier Avenuc.

Hand augur borings and visaal obscervation show that the depths
K

ot suil cover over drums range from cero cover to about o feet,  Generafly,

drums occur between 3 1/2 to 4 feot below the ground surface. '

Using a hand auyper it wos not possible 'to ascertain the depths
to which diuened and other vesidues were placed in the cunal. The use
ot power cquipment at this tiwe {for deep depth probes was deemed unwise
s e relense of possibly toxic or explosive druwi contents wis fearcd.
Pt owas stated by some locat residoents that the canal was about 10b deep.
Howeaer, 1t was stated by other veosdentys that pits weve later dug as
deop s 3L teet about 1907 in 3 loscations between Wheattield Avenne and
Prontier Avenie and Cilled with deorees Chhere veportedly wies a0 Laage

£ire tn oneg
trre i ore of these pils o one o aon},



. L . P
' L Tas

AL e : . i {i_-;r,.-’. DY B0 N AR il 2t i = e i B g N :
AN et /l. R LY T Vr v DA .-:u.&i'i‘ K e i Qv‘!.m;mith'iﬁl ‘ :"“’ i v}\"‘i PR Wm ealibl RNV iy ki iy *!‘:NE
$1%) 1¥i 2 Y v

%
"~

e b

N OLVh.
cowvi —

.
PRS- e
, ey pantaaad
S1OUM SEWER #4 | ©
Qn i
gy olstoamsewen #5
— S0
. 22
——t & w
‘ A ac
i 865
e ] N
w
o
z
e
-
a
A 601
[e— [V )
READ AVE, -~
»>
w '.:
oo @ +~
- 2 g © @ LOCATION OF
0, z FA {; STOHM SEWER
£ o by SAMPLES
5 2
a su ol . & Locarion oF
@ da ', . SUMP BAMPLES
z ot VITHSTHEET
G 20 ADDRESSES
"
L N L
WHEATFIELD AVE
.'Jf
A B INOT TOSCALE)
i3 : W ekt
> .-
! » w "’? . i
. | w
. }:’-’,A)
v
[T
753 : '
A 5:, 461
2591 O ;
X O >
fe -
o pe W
%, N Qv ]
STORM SEWER 23 | © iy LRY
i 3s)
§o O
'yl 35
\J oo
A Ga
Rt
Sw
) \\\ \;\J Ofstonmsewin a7
- Q"'V\-
\I,‘,/' N
1 / ~
-~ ’(,/\\_J
T L
~
\9 STONM SEVENR 21

Frgme 1 LOVE CANAL LOCATION AND SAMPLING POINTS




xS

. 3 T IIM BAL T mand (A . 8
: . TR IR T e d AR 1 L e g TR R 1 80 By 3 K23 Sy PR -
N S SRR O AR A R A E’»-Mk ¥ A g :bd'm ¥ m L VA R A ¢ ) N Aty

bl

At this time the vertical distribution of drummed and other
residues threughout the landfill 1s not adequately characterized,
Recommendations for obtaining this information through seismic and/or
resistivity measurements, supported by limited drilling, will be discussed

in a later report section.

The Calspan Corporation was rcetuained by the City of Niupara
Falls to obtain moxe intormation on the nature and extent of the leachate
problem from the Love Canal, and provide recommendations regarding
itnterim and possibly permanent abatoment of cotnaminated leachate from
veaching home sump pumps, storm sewers, and ground water.  Recommendistions
for abatement of fumes from individual sump punps were also to be made.
Calspan was to further assist the City of Niugara Falls in efforts to
obtain tederal Envivonmental Protection Agency (EPA) funds for demonstra-

tion or tull scale application of contvol meuasures.
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SECTION 1]

HYDROLOGY AND WATER QUALITY INVESTIGATIONS

the purpose ot hydrologic wd water quality investigations

were o ascertain the following:

0 Location and description of scusonal (1.e., "perched") water

tables und permanent ground water tables
o Dbirection of contuminated proundwater flow
o Quality of shallow ground waler and deep ground warer

In order to obtain infomation on the above, a number of steps were
taken.  la the Spring (April ll; 1977) samples of water and solids were
tiken from sumps of selected homes bordering the landfill on 97th and
SUth Streets, At the same time! samples of water were taken from SGEIW
fewers on 97ch and 99th Streets and the main storm sewer pipe.on 10uth
Street.  Figuie 1 shows the lecations of the home sumps and storm sewers
wihich werve sampled. At the time samples were taken pH's were vecorded,
edors it present were described, and visual obscrvations made. The
locations, pli's and visual observations oi swnp samples and stom sewers

Are swwmavized in Tables |oand 2 respectively,

a
Liquid and solid samples cofected from sewers and Sumps were
analvzed by gas chromatography for ghlu);nltcd hydrocarbons.,  Swnples
yrem homeowner’s sumps and from the stovm sewers near the canal arca
collected on L2 April 1977 were extracted with hexane,  The hexane was
vencentrated using a Ruderna-danish evaporator to a small voluwne (5 ml)
and a=mall o uliquot injected into a g choomatograph,  An clectron
Soptare detecrtor vas utilized o detect waunts of chlorinated materials,
Primavy cophasis vas placed o analyzine tor polychlorinated biphenvls

UB ) and hesochlovocyclopentadicne 1C- iy,
Retults of these saatyses e contuined in lable S0 The

Bovreal cmaly non along with visual observations, vdor detectivn, and

covords ot complaints to the City sewer authorities strongly cupport the
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IaBLE 1

SUMMARY OF  SUMP PyMp
SAMPL UG SURVEY

DESCRIPTION QF SAMPLE

DATE OF
SAMPLE

’TUK 97¢h St.,

!

53 Olth St

.03 97th st.

A Q97 St

237 O9th St.

TER 99th St.
32 Quth St.

Viscous oil-like substance floating
on surface and coating the sides and
bottow of sump., Anticeptic odor,

pit = 7.2, Une pallon grab sample
obtained.

A solid samptle of black tar-like
waterial was collected from the sides
and bottom of sump,  One gal, water
sample also prabbed. Strong antiseptic
odor, pll = 8.4,

Chemicals had been added to sump to
keep--odor dewn.  Crust had formed on
water surface. pH o= 7,1.

Very little wuter in sump,

One quart sunple of solidified material
collected. wdor is a problem only on
occasions,

Ho residue or floating material,

Water was turbid (may be water
softener Laciwash)., Very little odor.
o= 8.0, ks

2]

S
X

frownish solids on bottom of swmp.
Very littte tloating solids. Reddish-
brown watcer ponds on surface of back-
rard, Ponded surface water has strong
chemical odor, pH = 7.2,

Relatively clear water, no residue
ov odor. plt - 7.4,

4/12/77

a/12/77

4712777

4/12/77

4/12/717

A/12/77

4/12/77
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SUMMARY OFF STORM SEWER
SAMPLING SURVEY

DESCRIPTION OF SAMPLE

Sewer #]

Scuer 8

Youth oend of vagg,
near house 4401
Seuop #3
south end of wrey
aedr house #1721

e iy
Nerth el of 97
Ay house #oyg -

TAITRGY
Tovth oend of gury
wear house #7584

Mavhele on Frontier Aver,
Louth st Quttall)

St

St.

St.

S

DATE OF SaAMPLE

COLLECTTON

Moderate odor

Appears ¢lean with no chemical odor.
Water flowing south

Reddish color and residue present,
Strong chemical odor, Water flowing
south,

Red color, stight odor,
Water flowing north.

No odor or surface sheen, appears clear.
vater flowing north,

B

Y 12/77

/12777

A12/77

4/12/77

412777



g

(LR '{':“'i';'?' IR S ot LT IR (PR A R A TR U R LAy rey SEN T 4 gnnd Hape AR
R S e R AR5 ¥. A S R Gk A A I WA Do A v oo 1 SO
TABLE 3
CHEMIUAL ANALYSES OF SUMP ARD STORM SEWER SAMPLES

§i“ﬂ’{2 Bfiflliﬂﬁjill Components concentration
Sump water, 703 9Tth St. PCcB 2,700 uy/l
Siap solids, 703 97th St, PeB 04,000 wg/g
Sump water, Y53 97th St Cho or hexachlorobenzence 01,700 ug/l
Rump solids, V53 97th St. PeB - 8,000 uy/y
Swep water, Y83 97th St. e ’ 1,260 ug/l
Swp solids, «o8 woth St. ¥ 130 wy/y
huter, Sower #i-100th St. outtall  C5¢ or hexachlorobenzene Tou g/l
bater, Sever #dl-south end 99th St, -—- ’ 720 5.0/
Vater, Scvwer YS5-norvth end 99th St. - --- 20 up/l
Water, Scyer “5-south end 97th St, PCB J GOO /]
Water, Sewer #d-north end 97th St, Pes 3,200 g/l

*ounidentitiable - calculated using PCB standand,
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grneral Lelief that the probles of contaminated leachate movement into
swaps aud stowm sewers. is tar more Serious on thc 97th Street side of
the landtill, and wore pdxtlaulaxl) on Y7th btlcct between Wheatficeld

Wwenue and Froatier Avenue.

the data from the stom sewer sumples stvongly implies cast to
Lest omovenent of cuntuminutvd leachate.  Both of the storm SCWers to the
cast ot the landtill (j.o., Uarh Street) had <20 up/ b of chlorinated
wdrocarbous, while the storm sewers to the west of the lundfill (i.¢
PTth Street) had high concentrations ot PCB's. The swip solids from the
residence saapled on Y9th Street also had a much lower concentration ofr
vhlovinated hydrocarbons than did the solids and water from sunps on

97th Street,

Puting Cield investipation ot tho landtill, some samples ot

materials were taken directly trom drwes ov trom the suil above the

Jrwms Vhich had Lecowe saturated with vesidues of viscous tar-like

Censistency and, in some cases, oill-like vonsistency.  Three of these

smuaples were analyveed using infrared spectroscopy rather than gas chroma-

tography because of the poss tbility ot pross contumination to dnalythul

equipment rrom these samples. A summary of infrared analyses of samplen

s as fullows: ?

L. An_oil-like dark brown Viquid which drained from a viscons
sludge tound w3 fect below ground surface above i drus;” strong
chemical odor.  Intrived scan shows this is an aliphatic-aronaric

hvdrocarbon.

<o A tan volored ceystalline solid taken Frow o broken cardboard
dvran esposed at ground surtace. Tnfrared scan shows thin is

A relatie or chlovorromatic resrdue.,

Ny
Sooo A brown tluek wdorous viscou Aaterial found 200 Feet b low

sronad cortace.  Driae cnconntepred at .00 Vet Infrared wdoge

Lo to b o osmie acid e oo,
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Live intrared spectra of the above materials difter sipnificuntly
%%

frem the sludges taken from sumps.on 97th Street.  The migrating materiuls

are not the same as those collected in the test borings. The samples
collected on April 12 and May 28, 1977 show a widely different composi -
tion. these samples lead to the beliet that the dump arca must contuin

A larvge variety of waste constituents, some of which are being carried

2 'S
by percolating waters and others which are not.  the most lmportunt fyffﬂff;ﬁ'”
fact, is however, that PCB's are actively being leached from the Love ‘<:“”W
Cunal avea,

bata from monitoring wells to be described later, the flow
directions in storm sewers, and field observation show that the dircetion ﬂ
ot surface and shallow ground water fluv is in a northeast to southwest ﬁ
dircrtinu towards the Ntagaea River trom about Read Avenue which ineludes ;

about two-tiivds of the site,  From about Read Avenue, north the direction

of surtave water and shallow ground vater movement is towards the northwest.

fr i< also clear from monitoring well duta and field observation that I
the occurrence of perched water tables close to the ground surfuce or at f

the ground surtace is far move frequent and persistent in the southern /

sector ot the tandfill from Wheatficld Avenue south to Frontier Avenue. !
The tutluence of micvotopopgraphy on the collection of ponded snrface
water aml dugh perched water is particalurly evident to the cast of the

Landfitl behind a residence at 460 Y9th Streot.

Although data collected tvon wonitoring wells thus far is
tnsutficient to detfinitely establish the direction of deep permanent
ground warter tlow through and from the tandfill, duta from a U.S. Geologicul

Survey veport (Reterence H)oindicates that flow will be alwost dirceotiy

AR
Wost

outheriost pestion of the Tandfill vuther than

» Ui Nragara River which i oonly one-fourth ol a mile awan .
44444 et gt e S i s e e T
This is bee e of possehle infiltiation of water from the Hiagars Rover

sonrth,

e e B0 490 8.1 5 15010 057 S e e T T L S et om:

Pnto the decp poreanent water table..  in this case, U oappears thatr

vic /207y s enEe€rin g 1V,“;:!u::",i"‘}"!-.h«/
deep givomndnaier Prom Uhis s icdnity o cuteiny the s troad proumibeat or
Pratpings cowplen located went of the aarry Power i'rojueat LTUH(,IIUY/‘l [ /

Slbes et o The doap e,

| O
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Grounduater

Foaitoring Wells

L oxder to observe and measure shallow and deep ground water
Level depths in the vicinity of the Love Canal lundfill and to measure

wroand water quality, a number of 6 inch diameter monitoring wells have

buen dnstalled as shown in Figure 2. These wells were installed between

My 27 and May 31, 1977. In order to compare water levels in the wells

LT was uecessacy to survey the well cusings and tie them to a conmmon

teference olevation,  This survey was completed by the City of Niagara

Calls, Mivision of Engincering. Tuble 4 sumnarizes groundwater level

endtoring dova,

itre Jdita hvmthosmdlmvmmdtminghens confirm the preseonce of

pershed water tables in the southern portion of the tandfill between Wheatficld

Avenue and Fronticr Avenue (monitoring vwells #3,4).  In this arca free water
L probably vithin two to throo feet of the ground surface for all but the

aricat weather peviuds. During extended wot periods such as carly Spring and

Late Fall the pround is probably saturated to the ground surfuace.

i the nocthern sector  of the ndtfill between Read Avenage atnd

Codvin Boulevaud, shallow menitoring woells placed at 3.3 and 10 feet were dry

at cavh swaplong period, 1t is clear thevefore, that tsis sector i mich

drier than the southern sector, Soil Profile characteristics indicate that

owet scasons perched water tables will oveur however.,  Continucd nonitoring
ot the shallow wells is needed to ascertadn when a perched water table i
prosent in the porvhern sector and to whae extent this perched watere muy
Dedeie contim i ed by chemical leachuat,

Live stope ot the prtivthent proundwater tablc appears to be in the
raeral din o tion of cast to vest WIthe s corresponding tlow in that divection,

s observation coveelates with the ovoaatl groundvater flow pattern tor the
sooTheasrann

LUt e Coniey ol the City o Niapaa Pl Py but once agaio this Jetermmin-
ot e S vigpr on formal Shhe hot
LU et s ad Gie beein o Lhie waton doveds oo tie doep wei e have 1o
yet” reeche St e

VoUorere b i statie olovat o, T Boce aocuratedy Jdetersine the ditection

Poreomnaalon vion wonld Fedqmre the tnstaotiation of o third e we

[

e b T oy

/i
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The direction of groundwater flew in the shallow or perched water
table (asswming it does exist) cannot be established from the limited data in
Table 4. Bovever, the data trom storm sewers as discussed previously
strongly oindicates overall ecast to west wmovement of both shallow groundwater
and contained leachate contaminants.  the two shallow wells are scpurated by
1ovensideraple distance with irregular sindace topography and disturbed soil
coiditions in othe landtfill.  In general, groundwater tlow in a shallow aquifer
foblows the surface topography and may be intfluenced significuantly by clinatolo-
pival conditions.  Cfable 1 shows the water level in well #3 te be much nore
Jependent upen vainfull than i3 well #40 dhas can be explained by the
eristenee ol lou qrbu located adjuacent tu well #4, where surfuce runotf
collects vorming a groundwater rvechavge mound duving wet periods (i.e., the

veck of 7/1=7/10).,

.

denttoring Well Water Q Quatity

Samples of water obtatned from both shallow and decp nonitoring
wells were anadyoed for chlorinated hydrocarbon contumination.  Results of
thesge chemical analyses pertormed by gas ahromutog}uphy are contained an
lobde 5, Positive identification of specitic components including C- 56, PCB'y
or hoxachlovobenzene was not pessible tiow data interpretation,  Chlorvinated
hydrocarbons aye reported as pe/1 chlorine using lindane as a stundavd.,  ihis
stould not be interpreted as positive dlentification otelindane.

The Limited monitoring well ﬁutur quality data indicates thit
aithough there way be some contamination of the perwanent ground wator witlh
chborinated o drocavbons (wetls 4,5) the degree of contumination is far
Tleas than the chaltow perched water (uells 3,4) . Continucd monitoring and
ahysis oon w omonthly basis at leust tharouph the Spriog of 1978 zhog]d b
conducted to detinitely establish the velative depree ot shaliow and deep

ot Later contoaination,
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Humnary of ¢ oundwater Level

© bMonlturing Data

Depth of
Well Casine

45 ft. (to ;
' bcdrock)"L'.

395§t (to
© bedrock)

4 fe,
S .
3.3 ft;
10 {t

538.8

571.54
570,063
Dry

Dry

Elevatlon of Water Surface
(Fect Above Sea fevel)

6/20777 7711797

- °541.4

541.3

570.33
570.32
Dry

"~ Dry

545.3
543.0

- 673,17

1570.24
- Dry

bry

848.9

.
&2



TABLLE 6

. GROUNDWATER WATER QUALITY IN VICINITY OF LOVL CANAL
Sampling Monitoring Well Chlorinated Hydrocarbons
CPare o Nwaber _Jas g/l Chlorine _ L lomments

SEINY S (deep well) b ALl components carly
S0 . ~ 1.0 in chromatopran

t. 20 3 (shallow well) a,7 Similar to a Jow

AUS : 3 0.2 molecular weight I'CB
SRS 4 (shallow well) Fao, Same column clection
e 1 au, range as abave (#3)

but different patterns

e, 20 5 (deep well) 2. Most peaks carly-but
RS 5 0.6 ditferent than in =2

* Lindane standard

In the samples analyzed no components could be identiticd as €-56, .
PCB's (1240) ¢ lindane, hexachlorobencene,
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SECTION 111
SOIL INVESTIGATIONS

At the time that monitoring Qells were installed, observations

were made vegarding the type of soils bordering the bandfill. nand auvpur

borings were also made at a number of othor locations on the perimeter of

the landfill, * In uddition,_rccurds of soil borings made by the New York

Stiate Department of Transportation (DOT) when constructing the Lasalle

Expressway just to the south of the landfill wore examined. , 7. f
These combined duta sources show that from the ground surtace L#'b(»JD

to a depth of 4 to 6 feet the soils consist of silts and very fine sands

- . . . . . . ' 10’§”£r
originating from glacial lake deposits (i.e., lacustrine). Directly I; - ofut
: A
beneath the silts and very fine sands there is a thick compact layer ot z {

reddish lake laid sediments of fow permeability. These Silty clay sedi-

nments are estimated to contain about 60% silt, and 409 clay. This layer of ) ;0
red clayey sediments is e;timatcd to range from 15 to 20 feet in thichness ‘a%.vv
throughout the landfill perimeter,
Compact glacial till of o silt loam to Toamy texture lies bencath
the lake laid clay deposits, ‘lhe glacial till layor will Tange in thickness .
from 15 ro 20 feet., The glaciul till lies on top of limestone hedrock -
occurring at 40 feet,  In summary the scquence of soil layers on the ‘ g
perimeter of the lLove Canal dump site is as folloys: . :
0 to 4-0' - silts and #ine sands j
low permeabilicy . !

4-0' to 19-26" - silts and clays ot very low permeubility

L0-20" to d0* - compact loamy glacial till of low permeubility

40T+ - limestone bedrock

Fhe fact that the highly impermeabile clayey soil layer occurs
brneath the more permeable silt and tine sand layer, along with the
vecurrence ol contaminants in stmps - suggests that leachate tends to

P AN -

move more ensily Taterally thromih the more permeable top Tiver vather tho
verticnd iy through the clay.  Cthe Fimited data {rom meNnitorang wells Jj=«. '
cussed previously also supports the suggestion of preferential hori:ontyl <

moveent,

1o
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Theretore, interception of lateral flow of contaminated le
as viable control alterpative and is discussed in more det

recommendations

achate is viewed

ail in Culspan



s

e VUG L e Mmoo 1 NP NPT IPTOPIC TSN =" S, SARNLT S SR VUPDEIRPRIRY L5, Y 1. T PO SIHAP V-0t ¢ k198 SN NPIRNIAPY 1) T T I 4.1 NS i L WL

Ly
¥ :
) B
£ .
SLCTION TV
a RECOM INDATIONS
42
nﬂ Based upon analysis of the diata which is available to date on
the nature and extent of the Love Canal leachate problem and the desive
‘ZE' : to eftect itmmediate reliel to homeownuers in the area, o number of measures
ave recommended by Calspan for implementation durlng the current year (1u77),
“53 “In addition, Calspan recomnends o number of monitoring activities and
o investigations aimed at further definition of the problem and feasibility
- of control,
3
A.  Measures Recommended for Early Implementation
fj ’ Fume Abatement--The appearance of leachate {rom the Love Canal
B chemical landfill in the sump pumps of homes in the vicinity of the landiall
j} has resulted in the cmanation of fumes from sumps into homes, [t is
e recomaended that in those homes which ave sipnificantly affected by funes
- from sumps, the swnps be sealed such that fumes from the leachate-con-
,j taminated suaps are not released to the house interior. Figure 3 gives
design of sump pump wodifications which will vent fumes to the outdoors
AE without escape from the sumps into housc interiors. In a house to house survey
conducted by the City.of Niagara Falls Utility Department (Ref. 2), 21 honses
?ﬁ wore identitied as having a sump residue and/or odor problen.  These renidenc
N listed in Enclosure | constitute potential locations for installation ol teap .
i tfume cvacuation and water diversion systems,
3
o fhe use of submersible punps is preferred since mure eftective isolation
.Eg of vapors is achieved. The use of uny of the sump fume evacuation systems 14
N centingent on assurance that an explosion hazard cannot be created in the sealoed
'hg swaps,  Although chlorinated hydrocarbons such as hitve been identificd thas
far in sump water saapies are not very Clarsable or explosive, there way he othe
hfj ns vet unidentified fure constitiuents whhch could be morve flammable, B
" installation of swap fume evilcuation systoens, itoi recommended that Pactier
’"3 testing wd evaluation be conducted to assure that danger of fume explosron e
- noplivible,
-—.\4“-} ‘
| .
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[t is also recommended that Sump pumps be tied into sanitary
Sawers rather than storm sewers. In this way, contaminated sunp water -

Will receive activated carbon treatment :t the new treatment plant,

The cost of Installing a new sump with an air scaled twme evacuation
Ssystem in an individual home is estimated as A8940 (sce Table 0 for ;ost
breakdgwn). Tn most homcs,’tie-in to the sanitary scwer will only involve
addition of a small length of pipe and associated fittings. Data col-
lected by the City of Niagara Falls on contaminated sumps adjacent to the

Love Canal indicate that ~20 homes would require air sealed pump systems,

Increased Ground Cover~-Field investigations have revealed that

areas of the Love Canal contalning drumned residues have corroded drums

at depths of 3 feet or less with many being exposced at the surface, Organic
material from the drums is sometimes visible at the surface or is cncuuﬁtvrvd
within a few feot of the surface. 1In addition, malodorous fumes from the
lcaked material ave perceptible at all times and more acute on warm, humid
days, .

'

There is no doubt that increased cover over all or most of the Jand
fill will improve protection of humans (especially children) and upimals
from direct exposure to leaked materials and also reduce fune emanation
to a large extent, In a laboratory s&udy* conducted by U.S, EPA, it was
found that addition of compacted soil cover of less than one inch reduced

release of hexachlorobenzene fumes by over 98% over a 55 day period,

It is therefore recommended that at least 12 inches of sojl cover
be added to the Love Canal site. Eight to 10 inches of the cover material 4
should be of u hiph clay composition (i.c,, silty clay) such as is found 7/
in subsoils of the Niagara Falls arca. ‘e added clayey soil should be
tompacted with o sheepsfoot ruller orAuimilur equipment and praded such
"Troblems Nasociated VILh the Lol Disposal of An Gepanic Indaste gt

Hazavdous waste Containing Hew, ™ w. JooFavmer ot oal. in Residind
EDL-LQIHI U}f}u\su!) Proceedings ot ), Hazardous Waste |

Cincinnats) Uhio USERA-000/9-76-015, July 1976

T e e e e e s e e e R I

Maniapement
tesearch Sympos i,
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TABLE 6

ESTIMATED COST OF VAI'OR CONTAINMENT SYSTEM

SUNP PUMP  sevesnssessscasassnsess $130
Faleeedeeetiononeennsnen 25
Floor Dradn L.evseeeeeninierosens 70

OQther Materials vieeiveroiooneanane 200

LD O e es s eronessonerssnsnanesasns 360

SUBTOTAL.,.vvees $78S

[¥
(¥

Contingency (lax) 20%...... 1

TOTAL. o ieaviennnes $940

&




L} .
R AL T RVt R A S EEIPTYS SRR ST u&‘)e"l}r’“-’"‘ I’

e e A NS A e NN AR I o AR A e i AN N W“"‘mmwmmmwm
Pap
n .

g thatsa crown effect and impermeable condition is created. In this way

surface water will run oft to the sides of the site ruther than permeate
into the yround and become contaminated.  Tests conducted hy Calspan on clayey
. © subsoils in this region indicate that pe1medb111ty of compacted $oil should

be in the ovrder of 10 -8 cm/sec

After grading and compacting of sub3011 (-0.5 to 1% slope to cach
side of Landfill) ~.} dnches of top soil (silt loam, loam) should be added

und scoded with a fast growing, hardy prass such as perennial rye.

The estimated costs of adding sufficient cover to the Love Canal

site for fume suppression and human and animal protection is estimated

PR

$363,0000  This includes the cost ol putter drains for routing runoff to

stom sewexs. Details of this cost estimate arc given in Table 7. De-

tailed inventory of the horizontal distribution of landfilled chemicals

and drums may cnable exclusion of a few acres for increased cover.

l"' Py & g

. Tile Drain System--Investigation of the soil layering adjacent

E . A ‘

to the Love Canal revealed that approximately the top 5 to 6 feet of sol

2]

is a silt loam to flne sandy loam material of modcrate permeability. Thix

T

g

laver is in turn underlain by a 20 to 25 Footihcavy silty clay laver of

N

e

very low permeability, Sipnificant quantities of materials leaked from

the drums arve being carried laterally through the upper 5 to 6 foot sorl

“ diaci]

layer to sump pumps and storm sewers especi all) on the 9Y7th
of the landfill,

Street side

T v

3

- Lt is believed teasible and beneficial to intercept this lateral .
" movement by the installation of a tile drainage system placcd just above

e
[EESIERS

the inpermeable clay ll)er or at about a 7 foot depth. After placement
of perforated tile in the hottom ot the 7 foot treach, the trench is bachtilled

vith snall gravel to enhance movement of leachate to the tile. The tilc

P

svstem would be tied in with sunitary sewers for treatment of contuminated

leachate,

Sinve data on water quality md visual obnervations indicat e
§ that contanination ol storm sewers ol SUWARpmeps s oSt oacute to the et
of the landfill and in the southern sector (1.e. From Wheatficld Ave, to

‘] Frontier Ave.), it is recowsended that tile be instadled on thene perineters

tw
| )
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TABLE 7
COST SUMMARY I'OR COVER AND SURFACE DRAINAGE OF LOVE CANAL
1. Deliver, grade, and compact with sheepstfoot roller 10" of subsotl
(high clay content); vover with A oof top s0il, grade, and sced to
grass.,
. ) 2
Affocted arvea = 16 acres = 77,400 yd
Subsoil - deliver and spread
21,500 yd3 at SA.sn/yd3 trrheseransesiseerec i nn $ 96,800
Subseil - compact
,500 yd3 “t Sl.US/)’dS..............‘............ 22,()()0
Topsoil - deliver and place; fine grade, sced, and
fortilire
2 w2
77,400 yd“ at $1.90/yd™ v . uiiiiiiniioniiiicincns 47,100
TOTAL $2606,500
, Contingency (10%) 6,700
TOVAL FOR_LAND_COVER $293, 200
2. lnstall 18" concrete gutter along surface perimeter of arca.
Gutter lenpth = 7,500 {t, | o ke

Bvacuation

8‘10 yds nt sz/)’dsc -noocoo'ooo-oooo-0--0;..---.-‘.0..0S 1,7“0
Gravel
3 .. k)
280 ydT 4t SO/yd ettt 1,700

Concrete gutter

7,500 ft. at $8/tt. i, 60, QU

#0000 00020202y

TOPAL_ 3 63,400
Contingency (10%) 0, 300
.l‘()I,\l FOR DRAINAGE <m‘mz';”__'_. $ Gy, T
TOTAL FOR COYER AND SURFACE DRATNAGE Sﬂqgjfh[[
GOTE:  1F coacr -te putter is installed in connection with driin tale,

excavation and pravel costs hecome negligible resulting inoa

Cont b 360 , O,
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initially. At this time, data indicates that a tile drainage system is not

needed on the 99th Street side from Wheattficld Ave. north to Colvin Blvd,

'he estinated costs of the timited tile drainage system as
described above is $40,200. The estimated costs of a tile drainage system
completely encompassing the landfill is estimated as $67,200. Details of
cost estimates are swunarized in Table 8. The combined cost of cover,

surtace drainage, and subsurtface drainage is estimated as $399,000,

1t should be pointed out that the tile drainage system could be
installed underneath the runoff gutter system and can be more cconomically
Jdone at the sume time the gutter system is installed. If done at a later
date, a scparate trench would need to be installed or the uxisting putter
system vemoved and replaced after tile installation, In additiovn, the
- ~2500 yd3 of soil removed during tile installation can be used as augmented
cover on the landfill. In either case, uncontaminated surface runoff water

should be sepregated from contaminated subsurface flow.

Serious consideration was given to installation of an impermeable
clay barrier between the drain tile systems and residences (i.c., on the
outside perimeter of the tile drain tvench) to further prevent lateral
movement of contaminated leachate, However, such a measure would prevent
movement of already contaminated watcer from the housewird sides into the
tile drains and also increase costs considerably., For this reason, the ‘ ‘
tmplementation of clay barriers should be deferred for further evaluation and
tield study,

Monitoring--lhe installed wells should continue to be monitorced
and sampled pericdically. Groundwater Jevels should be recorded on a '
once monthly basis, Sampling for annlyses of organic constituents should
bo done every 2 - 3 ponths., Tt 1s rocommended that monitoring, sanpling
and analyvses be continued through o one year period or perhaps indetinutehy

until the problen is satistactorily resolved,
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TABLE 8

COST SUMMARY FOR SUBSURIACE TILE DRAINAGE OF LOVE CANAL

Install ¢" perforated txlv drain in 7 tt. deep trench; backfill with
gravel within 1 ft. of ground surfuce; bachtill remaining foot with
compacted subsoil, (Hook-up to sanitary sewer not included)

Minimum/Maximum Lengths = 3,770 ft./6,770 ft.

Mxnlmwn Maximum

Excavation
2500/ 3500 yd3 at $4/yd3 $ 10,000 $ 14,000
Tile drain |
4770 £t/6770 ft at ,.52.85/1'{ 13,600 19,300
Gravel h
2085/2960 yd3 at $6/yd> 12,500 - 17,800
packtill and gomdet aub5011
3557500 yd at §t. so/yd $ 500 $ 800
TOTAL | $30,600 T 51,900
Contingency (10%) 3,600 5,200 .

GRAND . TOTAL $40,200 $57,200
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supported by cavetul borings in selected locations. Discussions of this
possibility with poersonnel from the Geology Department st SUNYAB have
been initiated with the tentative expectation that their participatior

in such measurcments in turther investipations which may be arranged.

Clay Barrievs--Although the use of clay barriers to prevent luateral

rovement of contaminated water is not rccommended on a full scale basis at
this time, it is suggested that limited investigation of this technique be

initiated in the event that such controls may later be desirable.

Such

L limited investigation would involve the isolution of perhaps

one residence or other avea from lateral movement of contaminated leachate

by installation of a clay burrier and cvaluation of cffectivencess through

sump punp and/or well wonitoring. The cluy barrier would be place such

that it goes through the more permeable upper six feet of soil into the heavy e
impermeable lower clay layer. The thickness of the clay barrier would be

2 feot and it would go to a depth of 7 to 8 feet.

Rﬂﬂﬁ“ﬁﬂLﬂEﬂlﬁf'o” the basis of available data thus far from
shallow wonitoring wells, the Calspan hydrology consultant does not believe

that drawdown wells would be cffective in reducing shallow pground water

levels becouse of apparent very slow recharge of drawdown and the attendant
necessity for close well spacing. To date, no munitgrinﬁ or drawdown wells

have been installed in the landfill itself. 'Two or three small (2" - 4" dianmceter)
combined monitoring and test drawdown wells could be installed at various loca-
tions in the landfill to directly ascertain the nature of unattenuated leakage

and leachate ns well as ascertain drawdown potential,

Full scale drawvn down wells cannot be recommaended at this time in
the absence of adeguate informution on the nature of drummed and leaked
material and theiv horizontal and vert ical disteibution, In addition,
cxpectod drawdown cones- ot depression and treatability of evacuated ligquids

ny slurrins cnnnot be ascertained at this time,



‘
It is cautioned thut direct drilling into the landfill material
with power equipment could puncture drums with releasc of possibly toxic
or flammable liquids and gases. At the time that test drawdown and monitoring
wells ave installed, there must be fire fightihg, anti-gas (i.c., pas masks)
and other safety equipment on site. Drilled holes must be sealed with bentomee
to provent fumw c§capc. Gases which ure vented to the atmosphere from the
well cap must be detoxilied (possibly by venting through carbon filter) before

teloase,

Alv Pollution Investigntions--Although the addition of soil cover

is expected to eliminate or substantiully reduce the release of fumes from
the landfill,monitoring of air quality should be done to verify that an air

pollutisn hazard no longer exists or the extent to which it may still exist.

(The initial step will be to determine the composition and concen-
tration of air pollutants above and near the landfill through a reconnaissauce
air samplinyg program. Consideration is now being given to the nature and
extent of this program (i.c., use of on-site mobile instrumentation vs
grab sampling, metoorological conditions of sampling, ground moisturc condi-

tions during sampling, etc.).

[f the reconnaissance propram shows that the landfill continues

to pose au air pullution problem, three additional steps will be required,

1. A permanent monitoring system must be establishedg The design of

&

such 4 system must await completion of the initial survey.
2. A system must be developed to determine the (alr pollatiop) source
strength of the lundfill so that atmospheric dispersion models cuan
be applicd for estimating the overall extent of the problem,
3. Control measures for reducing source strength must be consideved,
Honsures which may be investipated, given that an air pollation
problem still existy after increascd cover, are the nse of activated

cnrbon or other artificial barriers to prevent tume release,



In-xitu Detoxification--The greatest potential for complete and

final solution to the Love's Canal landf{ill problem rests in removal of
drums from the land€ill and Jdetoxificatien of their contents, probably by
incineration. 1his is also probably the most costly and the most dangerous

to tield personnel.

Without compleic hnowledge of the composition of muterials in the
drums, their toxicity, pvrotechnical properties, volatility, etc., or of the
mechanical integrity of the drums themselves, it scems that cxcavation of
the landfill will have to be approached with archeological caution. Further-
more, because of the vast quantity of material involved and the unknown
hasards, it seems best to assemble the detoxification cquipment on site
vather than rish transporvtation through cvrowded industrial and residential
districts surrounding the canal, To climinate potentially hazardous
atmospheric contamination in these same ireas, We cin cven visualize housing
the excavation itself in large air supported structures, w}th air discharged
from the structure through activated carbon filteis, or perhaps to provide

oxygen to incinerators constructed on site to detoxify liquids.

Substantial investigation wiil be required to determine if such
precauntions are necessary orv sufficient, and to provide a rcasonably accurste
estimate of the cost of these procedures. That investigation may be inatiated

by attempting a smwall scale, experimental excavation.

, Following determination of the volumetric distribution of the druis
within the landfill, a relatively smill area with casy access could be sclected
for the investipation, Usinyg hand tools, pcrsonncl'cquippcd with suitable
protective clothing and breathing apparatus would vemove the soil cover und
sufficient soil from the side of the lundfill to permit inspection of thé
druams,  During these operations, aiv pollution swmpling and mnhitnring cogpe
ment wonld be used to determine the extent ob atmospheric problens beiny
crented.  Harnesses would be placed on the uppemost drums and a crane nsed

to remove them,  Sapples would be taken from cuch drum to be tested for
composition, combustion properties and explosive, including encryy contont,
and poasibice doLoxichutiun procedures.  The experinent would continme in this
way, with reaoval of successively lower layers of druws to the clay subsirate

and until pervhaps 100 dreans had been excavated,

1]
Y
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This kind of pilot operation represents the first step in the
eventual solution of the. Love Canal problem if recovery and decontamination

of the landfilled pollutants is requircd.

YY)
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¢ , ENCLOSURE 1 - SUMP SURVEY

97th SIREET

ADDRESS SURERY RES TDUE OUOR - COMMENT

¢ T03 N.Y.S, Dept. of Transportation Moderate Light
, 753 Peter P, Bulka, Jr. , Heavy i Moderate

TO3 Edward Benns § Tuesday Lake Heavy Heavy

67 Robert M. turyn, Sr. Moderate Light

179 James I'. Masterson s Light Light

"8R3 Henry Po Kreyskoski Light Light Floor Drain

T Avthur C. Phillips Light Light

RIS John R. Pletkiewicer, Jr. Light Light

R Russell F. Taylor Light Light

083 James W, Phillips Lipht Light -

99th STREET

329 Paul E. Stott Light ' No Trace
132 Fearl 1. Crot:er Light No Trace
168 Timothy Moriarty Moderate Moderate
374 James A, Gizzarelli No ‘Itace Heavy
470 Ailecen R, Voorhees Light Light

Ronuid Nowaleski Moderate iFloor brain
502 Mike Bakaysa | | . 5 Moderate Floor Dramn
510 Robert J. Ridgeway ’ Moderate Flour Drain
514 Joyvce N. Lalolice : Moderate fluor Drain
IR Fdward F. Niedzielek Moderate
697 Williwn Machherson Light Lipht

i
.
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! S The Fred C. Hart: report,was PlOVlded to. the'-ff_
| Fiiy |

| EnVerﬂm ental Protectlon Agency 1n fulflllment of 1ts ;;

contract obllgatlons. The report generally summarlzes

i

icinity, 'Qnd makes a number: of general recommendatlons.
The evaluation contained in the report w1ll prov1de

essential information for the actual englnecrlng pleect

“on the site.

all information avallable on. the landflll 51te, prov1des jie

some new data ‘on soil: samp]es taken on and in the ffféffj"‘



