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Chapter 1
EXECUTIVE SUMMARY

INTRODUCTION

This report evaluates several remedial alternatives for the
mitigation of contamination found in the sanitary and storm
sewers of the Love Canal Emergency Declaration Area (EDA),
Black, Bergholtz and Cayuga Creeks, which border the EDA and
the City of Niagra Falls, New York; and an area known as the
102nd Street Outfall, which is located in the Little Niagara
River (see Figures 1-1 through 1-4 and Plates 1 and 2 in the
rear). A previous report prepared by Malcolm Pirnie, Incor-
porated entitled Environmental Information Document (EID)
"Site Investigations and Remedial Action Alternatives, Love
Canal" and submitted to New York State Department of
Environmental Conservation (DEC) in October 1983 serves as
the starting point for this report. The Malcolm Pirnie EID
documented an intensive sampling effort designed to charac-
terize the contamination present in the sewers and creeks of
the Love Canal area (first investigated by the Environmental
Protection Agency [EPA] in 1978) and determine appropriate
remedial actions. A summary of the contaminants and concen-
trations found by Malcolm Pirnie are shown in Tables 1-1
through 1-3. The report and the alternatives recommended by
Malcolm Pirnie were accepted by DEC; however, EPA officials
chose not to issue a Record of Decision documenting (and
funding) the alternatives to be implemented without addi-
tional information in the form of cost evaluations, risk
assessments, and technical evaluations of additional reme-
diation measures. EPA tasked CH2M HILL under the existing
REM/FIT Zone II contract to augment the information
contained in the Malcolm Pirnie EID, especially regarding
technical and risk assessment issues.

PROCEDURES

In order to issue a Record of Decision before the start of
the 1985 construction season and because extensive analysis
of other alternatives had been done, EPA designated specific
alternatives for evaluation. At the direction of EPA, reme-
dial action alternatives suggested by the DEC and concerned
citizens were also evaluated. A complete listing of the
alternatives evaluated is shown in Table 1-4.

These alternatives were subjected to an initial screening
based on criteria specified in the National Contingency
Plan. Those alternatives that were eliminated on this basis
are shown in Table 1-5. Additional screening and evaluation
of alternatives was conducted on the basis of the impacts
associated with the remedial activities (Table 1-6). Costs
were derived for the remaining alternatives (Table 1-7). A
summary of the feasibility, costs, and public health and

1-1
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Table 1-1
CONCENTRATION RANGES IN INDIVIDUAL SANITARY SEWER SEDIMENT SAMPLES

Range of

Compound* Concentration (ug/kg)1 Sampling Location2
Chlorobenzene ND - 78,000 457, 779
1,2-Dichlorobenzene ND - 34,000 779, LS#6
1,3-Dichlorobenzene ND - 52,000 265, 773,779, LS#4

: LS#6
1,4-Dichlorobenzene ND - 98,000 285, 457, 754, 755, 773
779, LS#9, LS#6
1,2,4-Trichlorobenzene ND - 510,000 251, 262, 264, 265, 267,
457, 759, 773, 777,
779,786, LS#4, LS#6
Hexachlorobenzene ND - 85,000 262, 265, 267, 457,
759,765, 777, 779
LS#4
Toluene ND - 35,000 285,457,752,754,755,779
o - BHC ND - 140,000 457, 777,779, LS#4
§ - BHC ND - 130,000 457, 777, LS#4
Y - BHC ND - 120,000 457, 777,779, LS#4
Fluoranthene ND - 6,400 257, 277, 754, 768,
LS#4
Benzoanthracene/Chrysene ND - 4,600 LS#4
Anthracene/Phenanthrene ND - 16,000 262, 754, 755, 779,
LS#4, LS#6
Naphthalene ND - 7,000 LS#6
Pyrene ND - 5,200 277,754,768, LS#4
v LS#6
Hexachlorobutadiene ND - 76,000 262, 265, 457, 777, 779
1,1,1-Trichloroethane ND - - 2,500 457
Trichlorofluoromethane ND - 3,300 457
Phenol ND - 500 273
Dichlorophenol ND - 63
2,4 ,6-Trichlorophenol ND - 560 777
2,3,7,8 - TCDD ND - 30 264, 759, 765, 786
NOTE:
* - Methylene chloride, phthalate esters, and heavy metals were not
included.
1 - All results reported on a wet weight basis.
2 =~ Manholes unless indicated otherwise.

ND - Not Detected
LS - Lift Station
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Table 1-2

CONCENTRATION RANGES IN INDIVIDUAL STORM SEWER SEDIMENT SAMPLE

Range of 1 5
Compound* Concentrations (ug/kg) Sampling Location
Benzene ND - 2,100 206
Ethylbenzene ND - 2,200 221
Chlorobenzene ND - 55,000 415, 715, 719, D.I.99
1,2-Dichlorobenzene ND - 48,000 412, 719, D.I. 97. D.I.99
1,3=-Dichlorobenzene ND - 60,000 719, D.I.97
1,4-Dichlorobenzene ND - 92,000 412, 715, 719, 750,
D.I.97, D.I.99
1,2,4-Trichlorobenzene ND - 130,000 221, 412, 714, 715, 719,
D.I.97, D.I.99
Hexachlorobenzene ND - 34,000 221, 412, 719, D.I.97
Toluene ND - 280,000 221, 412, 415, 715, 719,
D.I.99
Napththalene ND - 11,000 412
2-Chloronaphthalene ND - 46,000 412
Fluoranthene . ND - 6,800 415, 431, 712, D.I.97
1,2-Diphenylhydrazine ND - 19,000 412
Anthracene/Phenanthrene ND - 13,000 431, D.I.%7, D.I.99
Pyrene ND - 5,600 712, D.I. 97
Hexachlorobutadiene ND - 43,000 719, D.I.97
o - BHC ND - 11,000 412
B - BHC ND - 6,800 D.I.97
2,3,6-Trichlorophenol ND - 6,000 D.I.97
2,3,7,8 - TCDD ND - 1.9 415, 712
NOTES:
* - Methylene chloride, phthalate esters, and heavy metals were not
included.
1 - All results reported on a wet weight basis.
2 - Manholes, unless otherwise indicated.
ND ~ Not Detected
DI - Drop Inlet
WDR101/030
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Table 1-3

CONCENTRATION RANGES IN INDIVIDUAL 102ND STREET
OUTFALL SEDIMENT SAMPLES

1 Range of 5 3
Compound Concentrations (ug/kg) Location
Carbon tetrachloride ND - 2,300 E-13B
Chloroform ND - 2,000 E-9C, G-14A, G-15C
Toluene ND - 3,200 E-9A
Trichloroethylene ND - 6,200 E-9A
Tetrachloroethylene * ND - 26,000 E-9A
Trichlorofluoromethane ND - 2,500 E-14A
Chlorobenzene ND - 9,100 E-7C, E-8C, E-9A, E-10C,
E-11B, E-~11C, E-12C, F-7A,
, F-7C, F-11C, G-7C, G-11C
1,2-Dichlorobenzene ND - 36,000 E-7C, E-9A, E-9B, E-11B,
E-11C, F-11C, G-6A
1,3-Dichlorobenzene ND - 64,000 E-7C, E-9A, E-9B, E-11C,
F-9A, G-6A
1,4-Dichlorobenzene ND =~ 54,000 E-9A, E-9B, E-11B, E-11C,
F-9A, F-11C, G-6A
1,2,4-Trichlorobenzene ND - 300,000 E-8A, E-9A, E-9B, E-9C,
F-9A, F-9B, G-6A, H-10a,
K-21A
Hexachlorobenzene ND - 52,000 E-9A, E-9B, E-9C, F-9A
Bis (2-chloroethyl)Ether ND - 5,200 E-9A, F-9C, F-13A, F-13B,
H-8C
o = BHC ND - 48,000 E-4A, E-8A, E-9B, E-9C,
F-8A, F-9A, F-9B, G-6A,
G-9A, G-14B, K-6A, K-21A
B - BHC ND - 49,000 E-8A, E-9A, E-9B, F-8A4,
F-9A, G-6A, K21A
y - BHC ND - 2,400 E-9B, G-6A
§ - BHC ND - 260 E~9B
Chrysene ND - 710 G-6A
Pyrene ND - 540 G-6A
Phenanthrene ND - 20,000 E-9A
Anthracene/Phenanthrene ND - 200 E-9B
2,3,7,8 - TCDD ND - 4 F-8
NOTE:
ND - Not Detected
1. Methylene chloride, phthalate esters, and inorganic compounds
data were not included.
2. All results reported on a wet weight basis.
3. Refer to Figure 3-1 for locations. The last letter in the
location designation indicates the depth of sample (i.e. A -
0-12", B - 12-24", C-24-36") below sediment surface.
WDR101/031
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Table 1-4
REMEDIAL ALTERNATIVES

Screened as
Part of 1983 EID

Added (+)
or Deleted (-) as
Result of Review
by EPA,

Evaluated in

Alternmative by Malcolm Pirnie ‘DEC, and Public this Report
I. Sediment Removal or Remediation
A. Sewers X X
1. No action X X
2. Plug and abandon sewers X -
3. Clean contaminated sewer segments X X
a. Hidraulically clean X X
b. Mechanically clean and hydraulically
flush lines X X
1) Use power rodding mechanical
. equipment X X
2) Use bucket cleaning mechanical
equipment X X
4, Hydraulically and/or mechanically clean
sewers and repair X X
a. Apply grout X X
b. Slip line sewer segments X X
€. Remove and replace contaminated sewer
pipe and bedding material X X
B. Creeks
1. No action X X
2. Delay remedial action until additional
sampling is completed downstream as far
as the confluence of Cayuga Creek and
Little Niagara River + X
3. No remedial action downstream of the
93rd Steet School until sampling at the
school is completed + X
4, Remediate Black Creek and Bergholtz
Creek areas designated in 1983 EID (from
96th Street to point between 94th and
95th Streets) X X
5. Remediate the area in 4 above plus an
additional 600 feet downstream to the
93rd Street storm sewer outfall + X
6. Remediate the area in 5 above plus an
additional 2400 feet from the 93rd Street
outfall to the confluence with Cayuga
Creek + X

1-9



Table 1-4
REMEDIAL ALTERNATIVES
(Continued)

Part of 1983 EID
Alternative by Malcolm Pirmie

Screened as

Added (+)
or Deleted (=) as
Result of Review
by EPA,
DEC, and Public

Evaluated in
this Report

7.

10.

Remediate the area in 6 above plus the
6,300-foot section of Cayuga Creek from
the Bergholtz Creek to the Little
Niagara River

Institutional action only

a. Increase public awareness

b. Post signs

c. Fence the creeks

d. Ban fishing and water sports

Stabilize creek sediments

a. Place small stone on creek bed
only

b. Install filter fabric on creek
and cover with stone

c. Place Black Creek within a culvert

d. Apply chemical or biological
agents to make contaminants inert
(the K-20 process)

Hydraulically clean Black Creek culverts
and mechanically remove and dispose of
sediments from creek bottom

a. Hydraulically dredge creek

b. Mechanically excavate creek

C. Mechanically excavate creek and construct
sediment trap or tidal gate

C. 102nd Street Outfall

1.
2.

No action
Stabilize sediments (long term)

a. Solidify or destroy contaminants
in place
b. Bury sediments in place

Repair tidal gate
a. Repair tidal gate only

b. Repair tidal gate in conjunction
with alternatives C.4, C.5, or C.6
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Table 1-4

REMEDIAL ALTERNATIVES

(

Alternative

Continued)

Screened as
Part of 1983 EID
by Malcolm Pirnie

Added (+)
or Deleted (-) as
Result of Review
by EPA,
DEC, and Public

Evaluated in
this Report

4.

6.

Stabilize sediments {(short term)

a. Cover deposits with filter fabric
and stone fill

b. Construct earth/stone berm

c. Install sheet pile wall

d. Construct berm or wall and cover
sediments with filter fabric and
stone £ill

Construct berm or wall and remove and
dispose of sediments

a. Mechanically excavate using shore-
based equipment ]

b. Mechanically excavate using a
combination of shore-based and
barge-mounted equipment

c. Use barge mounted clamshell dredge

d. Hydraulically dredge using barge-
mounted equipment

Construct berm or wall and cap in-place

II. Transport and Dewatering of All Sediments, and
Treatment of Fluids

A. Transport sediments to dewatering facility

1.

2.

Convey sediments by pipe within a pipe
(hydraulic cleaning or dredging)
Convey sediments by watertight trucks
(mechanical excavation)

B. Dewater sediments

1.

2.

Erect passive or mechanical dewatering
facilities

Dewater solids in interim storage
facility

C. Treat fluids

1.

2.
3.

Treat fluids at modified Love Canal
Leachate Treatment Plant

Erect separate fluid treatment facility
Discharge fluids to sanitary sewer

X

>

=

for treatment at the Niagara Falls 1-11

Wastewater Treatment Plant

X
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Table 1-4
REMEDIAL ALTERNATIVES
(Continued)

Part of 1983 EID
Alternative by Malcolm Pirmie

Screened as

Added (+)
or Deleted (-) as
Result of Review
by EPA,
DEC, and Public

Evaluated in
this Report

I1I1.

IV.

Interim Storage

A.

B.

Cut through new Canal cap liner, deposit
sediments, and repair liner

Construct a separate, RCRA-grade*
earthern bermed facility on top

of the Love Canal cap

Construct a RCRA-grade* earthern bermed
cell inside the fenced area of the cap, but
off the Canal

Construct a concrete vault* (Times Beach
design) located inside the fenced area

of the cap, off the Canal

Convert the 93rd Street School building
into an interim storage facility

Construct a RCRA-grade* earthern bermed
cell on the 93rd Street School grounds
Construct a Times Beach concrete vault* on
the 93rd Street School grounds

Construct a Times Beach concrete vault* at
the LaSalle housing development following
acquisition of that development

Treatment During Interim Storage

A.
B.

Use K-20 process
Use Occidental Chemical system of microbial
degradation

V. Treatment and Disposal

A.
B.

"In-situ Neutralization"
Land Disposal

1.

Onsite (excavate portion of clay cap,
deposit sediments, and construct

new cap; no further action).

Offsite at approved hazardous waste
landfill

)
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Table 1-4
REMEDIAL ALTERNATIVES
{Continued)

Screened as
Part of 1983 EID
Alternative by Malcolm Pirmnie

Added (+)
or Deleted (-) as
Result of Review
by EPA,
DEC, and Public

Evaluated in
this Report

a. Send waste to local facility such
as CECOS or SCA

b. Send waste to other facilities
including U.S. Pollution Control,
Inc.; Great Midwest Corporation;
and the Environmental Conserva-
tion and Management Company

C. Incineration with Landfill Disposal of Ash

1.

Onsite X

a. Construct fixed facility
b. Use a mobile incinerator

1) EPA mobile incinerator

2) ENSCO/Pyrotech Rotary Kiln

3) JM Huber advanced electric reactor
4) RoTech Cascading systems

5) Plasma Arc incinerator

Offsite

a. Rollins facility, Deer Park, Texas

b. ENSCO facility, El1 Dorado, Arkansas

c. Chemical Waste Management facility,
Chicago, Illinois

d. SCA Landfill facility, Niagara Falls,
New York

D. Use of GeoTech Melt All system with landfill
disposal of ash

+ + + + +

>

D4 P4 D D

X

*RCRA-grade storage facility (earthem berm or the Times Beach vault) will be double lined, with a leachate

collection system, a leak detection system, a cap, and a contingency plan in case of failure.

The facility would meet RCRA criteria in all aspects.

WDR102/013
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" environmental concerns associated with a number of alterna-

tives, including those alternatives to be considered by EPA,
DEC and the public in arriving at a decision on remedial
action, is contained in Table 1-8.

DATA VOIDS

Several alternatives presented for the decisionmaking
process could not be completely evaluated with existing
data. A limited sampling effort should be implemented to
determine the following:

o The presence of dioxin in the banks of Black,
Bergholtz and Cayuga Creeks;

o The presence of dioxin in the bottom sediments of
Cayuga Creek; and

o The physical properties of the sediments in Black
and Bergholtz Creeks and the sewers (settleability,
filter leaf rests, load bearing capability, etc.).

This information would be most useful in the detailed design
of the following:

o the extent of removal of contaminated material
that should occur;

o the amount and nature of material to be removed:
and
(o} the manner by which the material should be

removed, dewatered, stored and disposed.

This sampling program can be initiated and completed prior
to the anticipated beginning of any remedial action for the
sewers (summer/fall 1985) or creeks (summer/fall 1986 or
1987). As the following discussion of decisions regarding
alternatives will show, the information can be used to
finalize several aspects of the remedial actions to be
undertaken.

ALTERNATIVES FOR SELECTION

102ND STREET OUTFALL

Two immediate stabilization techniques can be used: a stone
berm with timber sheeting OR a steel sheet wall. Either

alternative can be used in the long-term remedial actions of
containment inplace OR excavation and removal using land

based equipment.

=
I
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Table 1-7

SUMMARY OF ESTIMATED COSTS FOR FEASIBLE ALTERNATIVES

Alternative

Sewer Remediation and Repair

1.
2.
3.

No Action
Cleaning
Abandon in-place and replace with new line

102nd Street Outfall Remediation

1.

Immediate Stabilization
- No Action
- Filter Fabric and Stone
- Berm with Timber Sheeting
- Steel Pile Wall
Long Term Remediation
~ No Action Subsequent to Berm or Wall
- In-Place Containment
- Removal Using
Shore Based Equipment

Creek Remediation

No Action
Hydraulic Dredging of Bergholtz Creek
- 1983 EID limits only »
- 1983 EID limits plus 1lst incremental reach
- DBAbove Plus 2nd Incremental Reach (PROBABLE AREA)
Mechanical Excavation--Land-Based Clamshell
- 1983 EID limits
- 1983 EID limits plus 1lst incremental reach
Mechanical Excavation--Tracked Front End
Loader (and Clamshell as needed)

1983 EID limits

1983 EID limits plus 1lst incremental reach

- Above, Plus 2nd Incremental Reach (PROBABLE AREA)

- Black Creek only (PROBABLE AREA)
Additional Sampling Bergholtz and
Cayuga Creeks and Banks
Fence Downstream Section of Bergholtz and
Cayuga Creeks

On-Site Storage

1.

Above-Cap, Earthern Berm

- Mechanical Excavation/5,000 cy

- Hydraulic Dredging/5,000 cy

- Hydraulic Dredging; 21,000 cy (Probable Volume)
- Hydraulic Dredging/135,000 cy

Total Present1

Worth ($)

1,348,000
7,080,000

207,000
509,000
636,000

598,000

350,000

700,000
798,000
1,026,000

165,000
225,000

184,000
248,000
1,178,000
120,000

169,000

161,000

803,000

829,000
1,131,000
4,924,000

C

C
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Table 1-7
SUMMARY OF ESTIMATED COSTS FOR FEASIBLE ALTERNATIVES

' (Continued)

1

Total Present

Alternative Worth (S)
2. Concrete Vault

~ Minimum Volume, 5,000 cy 509,000

- Probable Volume, 21,000 cy 1,135,350

- Maximum Volume, 135,000 cy 7,298,000

Transport of Sediment, Dewatering and Leachate Water Treatment

1. Sewer Sediments Dewatering/Love Canal
Leachate Treatment Plant

- Mechanical Dewatering 391,000
- Clarification/Filtration/Mechanical

Dewatering 683,000
~ Temporary Steel Walls/Passive Dewatering 280,000

2. Transport and Dewatering of Mechanically
Excavated or Hydraulically Dredged Creek
Sediments Costs Are Contained in Creek .
Remediationand Interim Storage Costs. 12,900,000-18,060,000

Off-Site Incineration

1. Rollins: 5,000 cy 7,900,000-9,400,000
2. Rollins: 21,000 cy 18,000,000-31,500,000
3. Rollins: 135,000 cy 206,900,000-247,400,000

On-Site Incineration

1. EPA Mobile Incinerator: 5,000 cy 4,800,000~7,100,000
2. EPA Mobile Incinerator: 21,000 cy 15,600,000~-42,000,000
3. EPA Mobile Incinerator: 135,000 cy 86,800,000-147,500,000
4. Huber AER: 5,000 cy 6,700,000-8,100,000
5. Huber AER: 21,000 cy 12,900,000-18,060,000
6. Huber AER: 135,000 cy 111,200,000-148,300,000
7. ENSCO Mobile Incinerator: 5,000 cy 5,400,000
8. ENSCO Mobile Incinerator: 21,000 cy 16,800,000
9. ENSCO Mobile Incinerator: 135,000 cy 91,300,000
1

In 1984 dollars.

WDR102/002



Co o o 3 3

o o 3 Co

“uofjeIpawmaR STITIpue] IALYS syoedut 1et13Uajod p31apysuod Jueutmejuod aoed
PUZOI/M pPa3RUTPIOOD 3q ISNK T{eTpauWdl WI1d}-3I0US arqeydsooy axnsodxa Tewjuty atqrsead 865 aq 0], -U} pue [[EM IO midg -
*3S113 1IN q 3Isnwm L3yrioes UOTIRAROXD
abexols !{uotjjefpauwdx Sy1tIpueg syoeduy 1et3juajod paaapsuod paseq aioys
*3S PUZOT/M Pa31BUIPIOOD 3q ISNKY 1eIpawal u1a}-3Ioys arqeidsooy ainsodxa [PUTUTH arqysesad 0S€ aq ol UJITM TTBM 10 uidg -
*buyiajemap 103 eaae . (O ‘q) butbpaxzp ofIneapiy
pue yjdap 13jeM UBTDTIINSUL - - - atqrseal JON 1344 pajeutuwy 13 pue [[es 10 midg -
uoteabym 1eyiuajod paiapisuod 11em J0
*ArTenjuasd 1ye’ TITM JUeUTWRIUCD PaoNPay atqejdaooe joN axnsodxa paonpay atqrseay *0°7 9ag 3q o], wWI3aq I3)Ie UOTIOP ON -
uoyjeTpawar widj-buog (p
*uoyioe uotyeabyw Janseauw wWyIAIUT Terjuajod PaIapTsuod
Tefpawax (euti o3 arqeldepy JURUTWRIUOD PaDNP3Y se arqejdaooy ainsodxa paonpay arqrseag 9¢9 aq o] -I1eM 19938 -
‘uotjoe uofyeabiu 3anseaum wyIajuy 1etjuajod p3I3pPTSU0D buryaays
Tefpawax [eutl o3 arqeydepy JuURUTWRIUCD PAONPIY se arqeydsoody axnsodxe paonpay arqrseay 605 aq oy, 3 mI3q JU0IS -
*burroyfuow A13sod uotjeabium 1etjuayoed d‘a ‘a) auols
JNOYITM SSIDONS SSISSE jouue) JUBUTWRIUOD pPIDNPIY arqeidasoe joN axnsodxa paonpay 9 395 fatqrseaj LOC pajeutuwy 1l pue dfIqe3 Ia3TTd -
uogIezIT[Iqels Ijeipammy (D
*19M3S W103}S OJUT ISATI WOIJ uofjeabru ainsesw wyIajuy 1efjuajod paiapisuod
uoyjeabyuw JuRUTWRIUOD SIONPIY JURUTWRJUOD panUTIU0) se arqeydaooy  aansodxa pabueyoupn arqrseay S 1 aq oy, atedaz ajeb TepTl (4
‘puofaq pue I3ATy exebeiN uofyeabiu 1eT3Uajod paI3pT Suod
ut terjuajod aansodxa panufjuo) JURUTWRIUOCD pPIANUFIUC) atqeydaooe JoN  aiansodxa pabueyoun - qIseId -- aq o] uojIo¥ oN (®
' 1183300 333135 puzol  °T
*samoy yad 3o uotjexbru [eyiuajod (0°4°3°0'9) S3UTT M3U YITA
uotjelTqeyuyax jymxad jou Key JURUTWRIUCD PanNUYTIu0) arqejdadoe JoN aansodxa paonpay ajqisvay 0RO’ ¢ pajeuyuwyd aoetdax pue uopueqy (O
*apeu aq jshuw
uofstosp anbjuyoay Hujiajemap *syoedut uotjoe aansodxa PaI3pISUOD
{buyuea(o ¥3310 3apaocaad Isny 1efpawel W133-3I0YSs atqejdaooy 1etuajod TRWTUTH arqyseay 8ye’ 1 aq o}, butueato ofrneapiH (q
*sawoy ¥l 30 uoyyeabim Tetjuajod paIapysuocd
uotjeyfqeyuax jyurad jou Aey JURUTWRIUCD PaANUTIU0) atqeldaooe joN  aansodxa pabueyouf arqysead - aq o} uoTIOY ON (e
SI3amMas °1
13430 SU130U0) asuodsay SUI3DU0) K3111qtseay UYIOM JUISaIg snyels uotIoy Tetpawsy
TejusmuoITAUY oT1ang pajedyoriuy Yiteay otiqud Te0TUY03y (s,000°1) 3Is0) /uotiedo]
- _ - _ _ pajewilysy -
9 d a a o} q Y

SNIIONOD ANY SIAILVNIALTIV JO RIYWHNS

8-1 3atqey

T=OR



*sdr1y 009’1
saxynbax 193301 Ing ‘uoy)y

-BABDXS [ROTURYOaW pue HBuibpaip syoedut uoyioe tetuajod anoqe a¢ pue pg paIapysuod
o11neapiy yjoq 103 paiinbay [eTpamel u1aj-310ys atqeydaooy aansodxa rewiuly arqyseaq uj papniduf s3IS0) aq o], syoniy, -
jixodsuex] (e
butisjemaq pue
Jiodsuea], juswypas v
1eAcWR1 9913 3wos 3iynbaia prnom
fuotjetpawaa Huyanp samyy e
speox »o01q #(sdy13 00%’1)
OF733e1} jonijy woij sioeduy
aofew {Huyuea(d padu syueq
§9210 3JT 10 ¥331) yoeld syoedut uoyloe 1eT3U30d pa1apisuod
10J aATIPUII[R BIqISeas AfuQ [eTpamal mId3}-3I0Ys arqeydaooy ainsodxa (ewjull arqysead TARAS aq oy, UOTIRABOXD [ROTURYOSW (@
“Mot1aq qy
?ag -uotido STY} YITM syueq
uea(o jouued {uoyido STYI YITA
#3INEBA yoeag sawrj, asn Jouurd
{uotjeypawaa Hujanp sauyradyd
woi13j sjoedwy 10{eR *(S)aedd
Kq K311710W3 °9beaols wmyiajuy 3O
buysoro Aerap prnom {Huyaajemsp sjoedw} uoyjoe [ejpawex teriuajod pa1apIsuod
TR sme1qoad terjusjod snojaeg wiaj-buor pue -3jaoys arqeydeooy ainsodxa Tewiuyl n 99s farqyseal 970't aq o], butbpaip oyneapiy (p
*buypoor3 asneo ()]
pinom {abie| 003} eaxe [eypaway - - - aTqyseaj JoN - pajeuyuy 13 S3I2ATIN) -
() 2u03s
*abaey 003 eaie [eTpaway - - - arqyseaj 3joN - pajeutwy [y pue Oofaqej I33TTd -
! uotiezITIqeIs (9
*saInseau 13yjo
Y3TM UOTIOUN(UOD UF uUIYeIISpUN uofjeabIw uofINTOs [eut’ tefjuajod s paiapysuod
aq Aem {X371TQRTIaa pajTUY] JUBUTWRIUCD panUTIU0) se arqejdesoe joN ainsodxa pabueyoup 5 995 !ar1qiseay tht aq o] sadueutpio/burouad (q
. *samoy ygd 3o uoyeabyu tefyuajod p3I13pySsuod
uotIeITITqRYax Iymrad jou PINOM JURUTWRIUCD pPaNUFIUC) atqejdaooe joN  ainsodxa pabueyoup arqiseay - aq o], UOTIOY ON (®
s¥a31) °¢
13430 SUI30U0) asuodsay Su13du0) KIrT1Tqisesy YJI0M Juasaig snyels UOTIOY [ejpaway
TejudmIoy AUy o11dnd pajedyoTIUY Yjtesy o71qnd- TeoTUYD3], (s,000°1) 3Is0D /uot3eso]
_ _ _ - . - pajemtysg ~
9 Jd a a o} q v
(penutjuo))
SNIAONOD ANV SIAILVNJALTY JO AMVRWAS
8-1 @1qelL
] B (I C_ C ~ N ‘ _ _ o o Co ) )
B 3 C D B B S R - J

1-29



—J I 3 3

*3bpaip 03 uojjeINOITOAX
©A 103 P3SN 3q 03 ST OSTE YOTyM
371103 Butaajemap 3o adiy sty

INOYITA pasn aq jouued uofido
butbpaip orneapAy *(s)aeak
103 uado uyewax X3yryoes 2atnb
-a1 Kew {sjuawmypas buyzyriqels
pue butiajemap uy AJTnOTIITP
SnoTIas aaey Aey *sjusufpas
PajvAROXa3 A1TEOTURYOSW 103 uey)y
1abiey sawt) G-z aq o3 A3yrIoe’
tnbay creyarejewm pabpaip A11eoT
~1neapiy Hutiajemsp 103 asn 03
waysks jdepe 03 pepasu sabueyo
ubysap 1ofey -suybaq uojjoe
Tefpawdl a103jaq ITINq 3q Isnm

) .3 .3 .

syoeduy uojioe [ejpawal

e

1et3Uayod

(9 89s)
MOT3Q O UJ papniouy
:SjuUsWIpas 331> pabpaap

Kytr1oe3 9bei0ls 21MOas wiIaul n1aj-huoy pue -jioys atqejdedoy | ainsodxa yemyuty arqiseaq Kyreorineapiy iog
*sutbaq uoyioe
1eTpawal 31033q ITING 29 Isnum
K3prioes 9be1oys ainoas wmiaajul .,
*we3SAS UOTIDB[T00 3jeydeay
bursn sjuampas pajeAedxa notaq
K11eoTuRyOSW I33EM3pP DTNOM PS UT paIpniouf :sjusm
(Mo1aq 23s) ubysap i1ay3zje 3o sjoedut uojloe 1eT3Uajod ~JDas %9210 pajrAROXd
A3111003 3beaols aindas wiIdUL 1eTpeWsl W1a3-310ys -a1qeydaooy ainsodxa TRWTUTH arqiseay K{1eotueyosw 104
“IIg
uaym K3jrioe3 abeiols wiaajuy
ut paoe(d sjusmipas paiajemap
puw patjuews|p aq PINOA
wa3shs {reue) aAo] e pasn £y
-sSnoTadxd auo 03 Jerjwis walsis . (but1ajemap aagssed)
uj paiols Aryaeiodwal pue pa s3joedut uoyjoe 1et13jUalod 087 D313PISU0D A3t1110R03 9bri0ls
~I93)BM3P 3 URD SIUSWIPIS JOMIS 1eTpauwal wIal-3aIoys arqeydaooy aansodxa (ewyury arqisvay 19 JUSEIDIS 19A88 104 aq oy, wyIajul Jo Isn -
*abae( 003 aunyoa
JUSWIPAS ¥3310 fATuo sjuam
-TP3S 13Mas 103 arqelrns fAtuo syoedut uojjoe ter3jusjod (9 805 {4{u0 3WNn(OoA pPIIIPTSUOD
Ko 000'G 103 pajerndIed $3S0) [eTpawal uIajl-3Ioys arqeiydadoy aansodxa [eWjuTH 9 235 ‘arqiseaq [owiul®m 103) 16€ aq of, 1edTuURyOSK ~
butiajemeg (q
*joeduy astou {o73jeny
uo joedut zofew {Huybpaip
ofnexpiy 103 paiinbax saujy sjoedut uotjoe 1eTIUajod 3A0Qe pE pPIAIPTSUOD
-adyd arqnop HuoT-3TTW-IUO OM], 1efpauwal miaj-3aoys arqeydaooy ainsodxd [ewjuy arqrseag uy papniouy S3so) aq of auttadid -
19430 SU130U0) asuodsay SUI3dU0) K3ttrqrseay yjaoM juasaig snjels UOTIOY [eTpamay
TejusmuoITAUy oT1aNd pajediotiuy qjTesy O11ad TeoTuyday, (s,000°1) 3502 /uotIedo]
= - - - - pajemtlysy _
9 4 k| a o} g ¥
(panuygjuo))

SNEINOD ONY STAILVNYALTY 40 AYVHHAS

8-1 atqey

1-30



sjoedu] uoyjoe (ejpawaa Tet3juajod pPaIapISuod
*33sem ssaoo1d 03 sieal [evi1aAldg uia3-Huoy pue -3aoys (o @9g) a1qe3idsooy ainsodxa [eWTUTW arqIseay 000°2Y aq o}, ST TAOH ¥d3 -
*37mxad
pue pring o3 sieak g-z {4 (q)
000001 103 A{uo 3ATIO83I3 350D - - - - (9 2@93g) pajeutwyla Lieuotiels ~
uoyjeIdUTOUT 3IFSUQ (@
*STJOS U} UTXOTp %))
Uo 3AF}IDI3IS PIJRAISUOWRD JON -~ - -— (9 93g) arqrseay joN -- PaJeUTWI I UOTIRZTTTqeIS TedTwdy) (P
. *STT0S U] UTXOTP )
uo 3ATIO3IID pajerjsuowsp JoN - - - (9 @95) a1qrseas JoN - pajeutwyTd jusmeax) teoybotorg (O
*3aumialsp o3 ITnOTIITP 3xod sjoedmy uoyjoe 1et13uajod pPa1apTsuco (sutit10oy)
-suexy} yoniy Lyjbuay jo sjoedur TeTpawal mia3-3I0ys (9 99g) arqeidaooy aansodxa (ewjuly arqrseag 00S‘ 1€ aq o}, uoTIeISUTOUT 33FSIIO0
*SjulWIPIs ayey o3 )
BUTITTA 10 31qe S3T3TTITORI ON - - - (9 835) 31qISedy JoN - pajeutuwi 1y STTTIpuel 3315330
tesodsyq/juamieaay,
*(s)xeak 103 uoty syoednt uoyjoe 1er3uajod [ o)) artese1
~eTpawax Aerap prnom Huypjjtmiag 1eTpawal widj}-jIoys atqeidasoe joN aansodxa TPWTUTH (D 33S) ITqISELaI JON - pa3jeutwy 14 e 3I[NBA 332I0U0D
* sjyusduipas . Tooyds °3S pige e
pabpaip Arieorineapiy sjoedut uoyioe 1etT3Uuajod paIapfsuod 10 Sul[adU3y tTeue)
1931eM3p 03 Pasn aq jouue) 1eTpawWal wiajl-3Ioys arqejdaooy ainsodxa TewTutH arqrsead SET’1 aq O], 3pPTSUT INEA 338I0U0) (P -
'
*(s)aeak 103 uado uyewax Aey 1o0yos —
*buyiajemap Huybpaip . 393135 pige e 10
ofneapiy 103 (SuoyjledT3Tpou syoedut uoyjoe Tet3juajod . P313pTSU0D auyaduag [eue)
yyTM) ubysap arqrsea3 L{ug 1eTPaWaI W133}-3I0ys arqeydeooy aansodxs [RWJUTH arqiseaq TET'1 aq ol 9pISuUy wriaq uayjreg (O
.quu.ouma p33PUTWRIUOD 310U
3O uoyjeAwdxa aiynbai prnom sjoedut uojloe 1et3uajod ) @ ’'a "’y
Emw U} SWN[oA JUITOFIInSul 1eTp3Wal wWid}-3I0ys a1qeidacoe JoN ainsodxa pasealduf (D 33G) 3TqIsea’ 10N - pajeuguyrd deo uy wraq uayyieg (q
ot §197 .
[ Y 1etaajeu
- P93RUTWRIU0D II0W JO UOTIPAROXI
aanbax prnom f{13uyl MOT3aq syoedut uofjoe 1et3uajod . 3 ‘a ’J)
e s R ded uy afqelieAR SWN[OA ON 1eTPawal u1ajl-31Io0ys atqeidsooe joN 9ansodxs paseaiduj (9 99S) arqrseaj 0N - pajyeutmy 1l deo morag (e
PR SN
N SYSRELE]
abe1ojs aaroas wiadjuy °g
19430 SUI3adU0) asuodsay SuI3duo) 3T11qrSseay y3IoM Juasaid snjels uoT3Ioy [eTpaway
TejusmuoI ALY o11qnd pajedidTiuy q3TesH 211qnd TeoTuydady (S,000'T) 30D /uot3edo]
- _ - _ _ pajewyisy -
9 a k! a o q ¥
(penuyijuo))
SNYAONOD ANV SIAILVNYILIY J0 AJVWHAS
8-1 atqel
T S [~ T T T A [ — e [ S—— .| T [ — ﬂl‘ o ﬁ\v T Samm—
Co) o o ., o) 3o ) Co . C_ ] 1 3 C 3 CO 1




1 3 e .3

£00/20TdaM
*suotjeuedxa puR SIUSWWOD SUTRIUOD H UWMIO) °*6
‘D pue g sootpuaddy pue , pue ‘9 ‘¢ siajdey) IBg
*UuoOT)oeR TeTPIWAI 3Y) JOo uorjejusweTdwy 9y} YITM PIIRTOOSSE SUIIOUCO [PIUSWUOITAUD 3Y} JO IJLW]IS® UR SILDOTpuf J§ UIMio) °g
*) pue ‘g ‘y saoypuaddy
pue ue / ‘7z siajdey) 9ag °sdoysyiom pue shHujldau uojjewiojuy O d parnpayos
ayj Bugmoriod poredaxd aq [1TA AIewuns ssauaajsuodsal ajaiduoo e pue (3suodsai oriqnd ayj jo ssanb pajeonpa ue X{uo
ST sTyl “12uuosiad DIQSAN PuUe yYd3 Y3ITA uofjesiaauod ybnoayj pue ‘syred auoyd pue sia33ar ybnoayy ‘sbuypiasum oyiqnd
P PIATa03I SHUSWMOD UO Paseq IATIPuUIa}[e ayj jo SI[NSal ayj o} asuodsar oyiqnd pastaoiad ayj S3a3eOTPUF J uwnio) °f
*J pue g saotpuaddy pue ( pue ‘9 ‘G ‘¢ siajdey) 995 (¢pajardwoo uaym yireay ofrqnd 3yl 309332 UOTIOL TRIPSWII Y SI0D
Moy ‘*3°T) aATjeUIa}[e By} JO SITNSII 9Y} YJ|M PIILIO0SSe SuIaduod yijfeay ojrqnd pasyaoiad ayjl Sajedfpuf ¢ umio) -9
*y xtpuaddy pue 9 pue ¢ siajdey) 93s feafjeurajfe ue jo KIF[TQISEa; [EOTUYOD] BY)} S3ILDIPUT ) UMN[O] °§
*g pue g siajdey) 235 °pPIJLDTPUT ISTMIIYIO SSITUN ‘IATIPUIIITR 3Y)
Jo (awea3y awyy Ieak Oz ‘3Isa1ajur Jueoaad QT ‘SIeTTIOP ¥861) YIIOM Juasald pojewT}Se® UMWIXPW 3y} SIILOTPUT g uWNio) °p
*uofjeUTWIT2 I0J uoseal ayjl 03 bujuiejzed uunioo syj 23edIpuUT ,pIIRUTWTII, PIOM 9Y3 MOIaq sosayjuared uy
s133321 *ssa0oad Huryewuoysyoap o11qnd/JIASAN/VAI Y} UT PIISPISUOD 3Q 03 ST SATIPUADITE BYJ JT SIIBOTPUT ¥ umn{o) ¢
4+9539 ‘a31suo sunip 3yl ‘sy2a1d Hutiajemap 103 smiaq ‘speol [ney snojiea pue {ya31) ebnke) yiTM aouan[juod ayjy 03 Y91IH
joelg 3o weailsdn 31993 Q0G1 wWoxl ¥Ydai1) ziroybisg {y3a1) zjroybisg 3Jo adUSNIIUOD 3Y] O3 SIIJATND Y} WoIJ ¥99I1) Yoeld
4 S3I9ATND 931D YOeId 9Y) WOIF JUSWIPaS Jo spiek OIQNO 000’07 PUR ‘SIamas mi103S pue Arejjues ayj Ioj spaek OIqnd 08T
3O SUMIOA JUIWIPIS [0} B UO paseq 3I° jey} Suojioe [ejpawal 03 ujelaad SaATIPUIII[R ‘pPIJOU ISTMIAY0 SSITU  °7
*sabed rexanas Adnooo Lem j10dex 3yj} Ul UOTSSNOSTP [INJ SeaIaym a[qey
STY3} uj pasn ST (d1qeidsooy,, /°*H°9) 103eOTpPUT OFISTIAWIS ¥ °PIIOU 3IP SUIIOUOD [RIUSWUOITAUD pue Axejauowm ‘yjjesy
o11gnd ‘1eoTuUydal T1e JOU {pajISTI 3Ie PIIPN[RAd BI9M JeY) SaATIRUIa}Te (TR 30N “INO4A¥ 114 FHI HIIM NOILONACNOD NI
AINO GQIIVNTYAT 39 ISOW pue jiodax STyl UT paujejuod [eflajem ayj jo Aremmns pajeyaarqqe ATswe13xs ue sy arqel Syl 1
“dLON
*&3111003
HeI1o3s 3o 3ZTS SUTWIA}AP O pue
‘suotido Hutrajemop/bujueard jo paiapTsuod Bujtdues yea1)
UOTFRUTWIIIBP I93}9q 103 PIPIAN - - - atqeatsaq A(ybiH 691 8q o] ebnfe) pue jueg -,
*SUIXofp sjoedut uoyjoe [eypaWdI . 1et3juajod PaI3pTSU0D
ajexaupout o3 pajjtwiad 394 JoN mia3-buoy pue -3aoys (o 995) a1qeidaooy axnsodxa [ewjuin (9 928) a1qiseaq 00891 aq o, 0JSNT -
*SUTXOTp , :
103 paj3tmIad 3a9f jou {s)sTxa syoedut uojjoe ejpawsa 1ey3uajod pPaI3pFSuUOD
92ZTS JUITOTIINS JO JTUN ON u1a3-buor pue -jioysg (o 9ag) ar1qeidsooy aansodxa TeWjUTH (D 995) a1qIseayq 090’81 aq o Iy J9qny -
13430 SUIadU0) asuodsay SUIaDU0) Kyt11qrseay YJIOM JUaSaig snjels uoTIOY [eTpauy
TejusuuoIT AUy o11qnd pajedroriuy yiteady ot1and Teotuyoday (S,000°1) 30D /uotjeso]
- _ - — _ pajeutisy _
92 d k a ) g Y

(panuyluo))
SNYAONOD ANV SIAILVNIALIY JO AAYHWDS
8-1 a1qey,

) CoO o Lo o oy ooy

1-32



3

C ]

D R

C )

3

]

B

C

J

SEWERS

Hydraulic cleaning of the sewers seems most feasible,
However, information is needed to determine the most effec-
tive dewatering technique: mechanical dewatering of sewer
sediments followed by temporary storage in tanks OR using
the leachate collection system of a temporary dewatering/
storage system.

Hydraulic cleaning of the culverts of Black Creek at the
same time as the sewers offers certain cost and engineering
advantages, but time and contractual constraints may
prohibit that alternative.

CREEKS

Evaluation of the latest data on dioxin contamination in the
creeks resulted in a determination that the total amount of
sediment and other material to be removed and disposed of
amounts to between 15,000 and 21,000 cubic yvards, and would
be generated by cleaning Black Creek from the 98th Street
culverts to the confluence with Bergholtz Creek; Bergholtz
Creek from 150 feet upstream of the confluence with Black
Creek to the confluence of Cayuga Creek; and removing
various haul roads, berms and other potentially contaminated
materials associated with proposed remedial actions. The
type of cleaning selected determines the total volume to be
removed.

Two cleaning methods for the creeks remain for decision-
making: mechanical cleaning using land based equipment OR
hydraulic dredging. Both offer advantages and disadvan-
tages; however, hydraulic dredging cannot be used to clean
the creek banks if they are contaminated. Each method of
cleaning determines the type of sediment transport and
dewatering technigues that must be used.

Hydraulic dredging requires two long pipelines to transport
sediment, and a specially designed earthen bermed interim
secure storage facility for dredge water recirculation and
sediment dewatering. Because of design and space

hydraulic dredging option. The dewatering structure for
hydraulic dredging must stay open (uncapped) for a year or

constraints a concrete vault cannot be used with the a@/gﬁg&g
) b
1 LA

longer. The focused sampling effort would yield information

to more accurately evaluate the dewatering properties of the
sediments.

Mechanical excavation of sediments requires extensive use of

trucks to transport sediments, which can be dewatered
without modifying the design of either the earthen bermed or

concrete vault interim secure storage facility.
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Regardless of the dewatering method used, an interim secure
storage facility must be built before the creeks are
cleaned.

INTERIM SECURE STORAGE

Because the sediments can be removed more rapidly than they
can be treated or disposed of, and because all treatment or
disposal methods require preparation of the sediments
(dewatering, sizing, etc.), all sediments must be stored.

An interim secure storage facility meeting all RCRA guide-
lines is proposed. The type of design must be decided:
earthen bermed OR concrete vault. The location must be
decided: several places inside the Love Canal fenceline are
suitable; the 93rd Street School grounds are also suitable.
The concrete vault can be placed at several locations on the
road beds within the Love Canal fenceline. The vault will
be taller than an earthen bermed facility although it too
can be bermed to blend with the landscape. The earthen
bermed facility can only in one of three locations in the
Love Canal fenced area. It will be 3 to 5 times as large as
a concrete vault of the same capacity. It would be too
large to fit within the fenceline without resting on top of
the canal (undesirable) if designed to hold the maximum
volume of sediment. If used to dewater the hydraulically
dredged sediments, it may not be closed for at least one
year.

DISPOSAL

Several options are available: offsite incineration at
Rollins, which has a large transportation cost and undefin-
able community relations concerns associated with it or
onsite incineration using the EPA mobile incinerator OR the
Huber AER OR the ENSCO incinerator. Each of these methods
have advantages and disadvantages associated with them.
Following incineration of the sediment, the residue or ash
must be disposed of in a RCRA permitted facility OR a spe-
cial delisting process must be successfully completed to
prove the ash is nonhazardous.

The remainder of this report contains information regarding
the remedial alternatives discussed above.

WDR102/008
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Chapter 2
INTRODUCTION

BRACKGROUND

Between the vears 1942 and 1952, Hooker Chemical and Plastics
Corporation (now Occidental Chemical Corporation) disposed of
over 21,000 tons of various chemicals into Love Canal. The
solid and liquid wastes deposited into the Canal include acids,
chlorides, mercaptans, phenols, toluenes, pesticides,
chlorobenzenes, and sulfides.

In 1978, monitoring studies by the New York Department of
Environmental Conservation (DEC), New York Department of Health
(DOH) , and United States Environmental Protection Agency (EPA)
lead the DOH Commissioner to declare a state of emergency at
Love Canal. President Carter also declared an environmental
emergency at the Canal which enabled the federal government to
provide financial assistance to the state for the initiation of
remedial measures. Residents were moved from the area under an
authorization by Congress which appropriated $20 million for the
effort.

In October 1978, a series of remedial construction activities
were started in the Canal Area. A leachate collection system
was installed around the entire perimeter of the former canal in
order to prevent continuing lateral migration of contaminants
from the landfill. Additional trenches were dug from the main
barrier drain trench towards the former canal and filled with
sand and stone to hasten dewatering of the canal and to
facilitate construction. A clay cap was also installed over
portions of the landfill to minimize volatilization of
contaminants, prevent human contact with hazardous wastes,
prevent runoff of contaminated surface water, and to minimize
the amount of precipitation infiltrating the landfill and thus
reduce the generation of leachate. Leachate collection on the
site is currently treated at a permanent activated carbon
facility (the Love Canal Treatment Facility) which became
operational at the end of 1979. 1In July and August of 1982, all
Ring 1 and 2 houses within the fenced canal area were
demolished. 1In February of 1983, work began on an expanded cap
consisting of soil and synthetic materials. In June of 1983,
the 99th Street School was also demolished to accommodate the
final cap, which was completed in November, 1984.

In March and April 1980, EPA constructed a six-foot chain link
fence as part of a removal action on both sides of Black Creek
to deter human and animal contact with contamination spread from
storm sewer drainage from the Canal.

In June 1980, EPA began an extensive environmental sampling
program at the Canal which extended over the area designated as



the Emergency Declaration Area (EDA). This study was completed
in May 1982, and revealed a pattern of limited environmental
contamination in the area immediately adjacent to the Canal,
probably caused by "localized and highly selective migration of
toxic substances from the former canal to the vicinity of
certain Ring 1 houses." The EPA data also revealed that the
contamination was present in storm sewer lines which originated
near the former canal. No evidence of Love Canal-related
contamination was found in storm sewers which were isolated from
direct canal flow. Apart from these findings, the EPA
monitoring data revealed no clear evidence of environmental
contamination in the area encompassed by the emergency
declaration order that was directly attributable to the
migration of substances from Love Canal. '

Based on the data collected during this study the Centers for
Disease Control (CDC) stated that the areas adjacent to

Love Canal are basically no less habitable than other areas
within Niagara Falls, which could be characterized as industrial
in nature. This statement was contingent upon the remediation
of the pathways of contaminants from the site, i.e., the storm
sewers and waterways theyv drain into.

In October 1981, the Love Canal appeared on the initial National
Priorities List which made the site eligible for newly
appropriated Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA) monies.

In March, 1983, the sewers were severed at the Canal to deter
future contaminant flow via these pathways. Cutoff walls were
installed in the fall of 1983. While the contamination that
currently exists in the sewers should not increase, these
pollutants could eventually migrate from the sewers and end up
-in the creek and river sediments.

During the first three weeks of January 1983, field
investigation was performed by Malcolm Pirnie, Inc. under
contract to DEC. Nearly 1,000 samples were collected and
analyzed. The contract between DEC and Malcolm Pirnie called
for sampling only in specific locations. As a result, Bergholtz
Creek downstream of the 93rd Street School grounds was not
sampled. None of the creek banks were sampled. Cavyuga Creek
was only sampled in those areas where sewer outfalls from the
Emergency Declaration Area were located, essentially from
Military Road to Linbergh Avenue. Sediments at 102nd Street
Outfall were only sampled to a depth of four feet.

Analyses of the samples were collected by Malcolm Pirnie were
performed under a sequential, two-phase program. The first
phase required the "screening”" of a large representative
population of samples from the five specific task areas under
study. The screen had to be capable of detecting a wide variety
of different chemicals at widely varying concentrations. The
screening approach involved a solvent extraction of the sample
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followed by direct injection of the extract for GC/MS (gas
chromatography/mass spectrometry) analysis. While other
screening techniques were available, they were judged by Malcolm
Pirnie to be not as informative as the extraction -- GC/MS
analysis method ultimately used. The objective of the screening
analysis phase was to provide Malcolm Pirnie with preliminary
results which were used to select certain samples for a more
costly, detailed quantitative analyses in the second phase of
the analytical effort. The analytical effort of this phase was
comprised of three parts: qualitative and quantitative analysis
of organic compounds; quantitative analysis for 2,3,7,8-TCDD
(Dioxin); and quantitative analysis for inorganics (toxic
elemental metals). All analytical results for sediment samples
were reported on a wet weight basis, rather than the dry weight
basis used by EPA in the 1980 sampling. The dry weight method
is considered to be more systematic because it eliminates the
variability associated with different moisture contents in
samples.

Contamination assessments were performed by Malcolm Pirnie based
on the results of -the January 1983 investigation. Alternatives
to remediate the sewers and creeks were developed and evaluated.
Various alternatives were recommended including: hydraulic
cleaning of the sewers; the mechanical excavation of
contaminated sediments within specific reaches of Black and
Bergholtz Creeks; and the placement of a temporary earthen berm

'in the Niagara River to contain the contaminated sediments in

the vicinity of the 102nd Street storm sewer outfall.

The Malcolm Pirnie Environmental Information Document (EID),
entitled "Site Investigations and Remedial Action Alternatives
Love Canal" (October 1983) was considered by EPA to be
technically sound with the recommended alternatives being
"intuitively" the most cost-effective. However, costs were onlv
presented for those alternatives deemed feasible by Malcolm
Pirnie. EPA determined that "to be consistent with the National
Contingency plan, the accumulation of this data (on costs of the
alternatives) will be necessary." Because of this, EPA chose
not to issue a Record of Decision, which would delineate the
proposed remedial measures for the sewers and creeks and serve
as the basis for funding of these remedial measures. EPA also
determined that while the EID "included a complete site and
contamination assessment," an expanded and enhanced risk
assessment of the remedial alternatives was necessary for
inclusion in the final ROD. In August of 1984, EPA tasked

CH2M HILL under the existing REM/FIT Zone II contract to
re-evaluate the alternatives previously analyzed, restate the
beneficial and adverse benefits of each, and provide cost
estimates. CH2M HILL was also tasked with providing a risk
assessment of the remedial alternatives.



The following major developments or new data submittals have oc-
curred that could impact the recommendations contained in the
Malcolm Pirnie EID:

o

Sampling by the DEC in 1983 detected low levels of
dioxin (i.e. sub-part-per-billion) in fish and
sediment in Cayuga Creek in the vicinity of the
Lindbergh Avenue 60-inch storm overflow, a known
contaminant pathway from Love Canal. The limited
sampling of Cayuga Creek performed by Malcolm Pirnie
in 1983 identified no contamination along Cayuga ’
Creek.

Sampling in 1984 by DEC of Bergholtz Creek sediments
downstream of the 93rd Street storm sewer outfall
found significant levels of dioxin (i.e. 6.4-10.2
ppb) . The Malcolm Pirnie 1983 sampling effort did not
include this area.

Further sampling-of Bergholtz Creek by DEC in the
summer of 1984 found dioxin at 11 ppb as far
downstream as 90th Street near the confluence of
Bergholtz and Cayuga Creeks.

Preliminary results of the 1984 investigations of RCRA
Research, Inc. of the 93rd Street School site found
levels of dioxin in the subsurface soils and in the
waters of Bergholtz Creek. Two of the subsurface soil
samples, taken from fly ash layers located four to

six feet below ground, averaged 1.63 ppb. Two water
samples were found to contain dioxin at levels "near
detection limits" of 0.001 ppb.

Contact bv DFC with local licensed hazardous waste
landfill owners revealed a reluctance on their part
"to handle and store dioxin-tainted, Love Canal
wastes."”

There was considerable public controversy regarding
the DEC's attempt in July 1984 to dispose of 425
55-gallon drums of contaminated sewer sediment removed
from storm and sanitary sewers within Rings 1 and 2 by
burying drums in the existing clay cap prior to
placement of the synthetic membrane cover over the
Canal.

On November 8, 1984, President Reagan signed into law
the Hazardous and Solid Waste Amendments of 1984.
These amendments significantly altered the scope of
the Resources Conservation and Recovery Act (RCRA)
which governs the disposal of hazardous waste.

Several disposal alternatives previously considered by
Malcolm Pirnie because non-viable.
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o On January 14, 1985, EPA amended the regulations under
RCRA pertaining specifically to disposal of dioxin
containing wastes. h

OBJECTIVES

The objectives of this report are to further assess the
components of the various alternatives developed during the 1983
Malcolm Pirnie EID (including onsite disposal); provide detailed
cost estimates for each defined alternative; identify further
study needs or data voids; generate qualitative risk assessments
of the remedial alternatives; and prepare the public for the
information meetings associated with the presentation of the
results in the work elements defined above.

ORGANIZATION OF THIS REPORT

Chapter 3 provides a summary of information on the contaminants,
pathways and receptors in the Love Canal Area, summarizes the
toxicology of the "target chemicals" selected for evaluation,
and summarizes the Risk Assessment of the No Action Alternative.
Chapter 4 provides a description of how the remedial
alternatives were selected, and lists all the alternatives that
were evaluated. Chapter 5 discusses the screening out of
certain alternatives. Chapter 6 discusses each of the remaining
remedial alternatives and provides further screening. Chapter 7
presents a qualitative risk assessment of each of the remaining
alternatives. Chapter 8 presents a summary of costs associated
with these alternatives. Appendix A provides summaries of
existing research in dioxin destruction technologies.

Appendix B is a detailed discussion of Chapter 3 (the No Action
Alternative Risk Assessment). Appendix C is a detailed
discussion of the chemical and toxicological properties of the
target chemicals.

USE OF THIS REPORT

This report, in keeping with EPA and NCP guidelines, does not
contain recommendations for specific remedial activities or a
combination of activities. The decision making authority is
vested in the EPA and the DEC which reach a decision only after
receiving input from the public. The benefits, adverse impacts
and costs of each alternative must be weighed in arriving at the
final remedial measures; this report attempts to provide the
decision makers with that information. It should be noted that
this report exceeds the bounds of NCP guidelines in certain
respects. Normally, a large number of alternatives would have
been screened out during the initial phase of the Feasibility
Study so that only a limited number (usually three to five )of
alternatives would be studied. However, the scope of work
generated by EPA and the intensive public involvement in this
study yielded many alternatives which were carried forward into



the evaluation process. A Feasibility Study would also normally
involve a preliminary Remedial Investigation (RI) designed to
provide sufficient detailed information to support or eliminate
alternatives on the basis of environmental and engineering data.
If data gaps in the RI were identified during the Feasibility
Study, then focused field investigations of limited scope could
normally be undertaken to define the data needed. The Malcolm
Pirnie EID was not intended to be a RI and additional field
studies were not authorized for this Feasibility Study.
Therefore, certain vital engineering data, such as the physical
characteristics of the sediments .in the sewers and creeks, or
the ability of the road bed to support a "Times Beach" vault,
must be obtained before an acceptable design can be developed.
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Chapter 3
SUMMARY OF THE HEALTH ASSESSMENT
OF THE NO-ACTION ALTERNATIVE

INTRODUCTION

Under Section 104 of the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA), the EPA
may undertake a response to cleanup environmental contamina-
tion (1) when there is a release of a hazardous substance or
there is a substantial threat of such a release into the
environment; or (2) when there is a release or substantial
threat of a release into the environment of any pollutant or
contaminant which may present an imminent and substantial
danger to the public health or welfare.

Section 104 (a) (1) of CERCLA authorizes removal or remedial
action unless it is determined that such removal or remedial
action will be done properly by the owner or operator of the
vessel or facility from which the release or threat of
release emanates, or by any other responsible party. If
appropriate response actions are not being taken or executed
properly, including in a timely manner, EPA may initiate
proper action, terminate any improper actions; advise any
known responsible party of these actions, and complete
response activities.

It is important to note at this juncture that imminent does
not mean immediate harm, rather it means an impending risk
of harm. Similarly, endangerment means something less than
actual harm. It is sufficient if the harm is threatened; no

actual injury need ever occur.

In evaluating and selecting a response to uncontrolled
releases of hazardous substances a major concern is adequate
remediation and protection of the environment. The National
0il and Hazardous Substances Contingency Plan (NCP)
requires, in Section 300.68(i) (2) (D) :

(D) An assessment of each alternative in terms of the
extent to which it is expected to effectively
mitigate and minimize damage to, and provide
adequate protection of, public health, welfare,
and the environment, relative to the other
alternatives analyzed...

Section 300.68(1i) (2) (E) requires:
(E) An analysis of any adverse environmental impacts,

methods for mitigating these impacts, and costs of
mitigation.



EPA guidelines state that the following should be assessed
.in determining whether and what type of remedial and/or
removal actions should be considered:

o) Population, environmental, and welfare concerns at
risk:

o} Routes of exposure;

o Amount, concentration, hazardous properties,

environmental fate (e.g., ability to bio-
accumulate, persistence, mobility, etc.), and form
of the substance(s) present;

o Hydrogeological factors (e.g., soil permeability,
depth to saturated zone, hydrologic gradients,
proximity to a drinking water aquifer, floodplains
and wetlands proximity);

fo) Climate (rainfall, etc.);

o The extent to which the source can be adequately
identified and characterized;

o The likelihood of future releases if the
substances remain onsite;

o The extent to which natural or manmade barriers
’ currently contain the substances and the adequacy
of the barriers;

o The extent to which the substances have migrated
or are expected to migrate from the area of their
original location or new location if relocated and
whether future migration may pose a threat to
public health; welfare, or the environment;

o Extent to which contamination levels exceed
applicable or relevant Federal or State public
health or environmental standards, advisories and
criteria and the extent to which there are appli-
cable or relevant standards for the storage,
treatment, or disposal of materials of the type
present at the release; and

o Contribution of the contamination to an air, land
or water pollution problem.

This chapter summarizes the information available on the
contaminant concentration and toxicology population

(receptors), routes of exposure (pathways), and environ-
mental fate of chemicals present in the Love Canal sewers
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and creeks. Appendices B and C provide a detailed
discussion of these subjects.

TOXICOLOGY SUMMARY

Over 100 chemicals have been found in the sewers and creeks
of the Love Canal area. These contaminants were found in
the sanitary sewers, storm sewers, creeks and at the 102nd
Street Outfall. Subsequent sampling by DEC and others has
found contamination in areas not sampled by Malcolm Pirnie
or EPA.

A complete evaluation of the chemical, physical and
toxicological properties of the entire range of contaminants
found in the Love Canal sewers and creeks is beyond the
scope of this study. Based on the number of times found,
and the chemicals' toxicology, a number of target chemicals
were selected for evaluation of hazardous properties and
environmental fate. A summary of the toxicological prop-
erties is presented below. Appendix C contains more
detailed information on these target chemicals.

2,3,7,8-Tetrachloro~dibenzo-p-dioxin

TCDD has been shown to be extremely toxic in experimental
animals and has teratogenic, mutagenic and carcinogenic
effects. Sensitivity and target organs differ for various
species. Chloracne and hyperkeratosis are distinctive
symptoms of TCDD exposure in animals and humans. A number
of reports suggest an association of soft tissue sarcomas
and TCDD exposure in humans.

Hexachlorocyclohexane Isomers (HCH or BHC)

vy-BHC is stored in fat tissue of experimental animals, but
is cleared from the system after cessation of exposure.
Target organs include the brain, liver, and kidney. Chronic
exposures may cause blood disorders. The a, B, and ¥y
isomers of BHC have been demonstrated to induce cancer in
experimental animals.

Chlorinated Benzenes

The main sites affected by acute exposure to high
concentrations are the hepatic, renal and nervous systems.
Lower levels of exposure to some of the chlorinated benzenes
may have adverse effect on the nervous system. Hexachloro-
benzene has been demohstrated to produce fetotoxicity in
experimental animals. It has also been shown to be a animal
carcinogen.



. Toluene

The primary effect of exposure to humans is dysfunction of
the central nervous system. Levels required to induce
effects (100-300 ppm in air for short-term exposures) are
substantially in excess of typical environmental levels. No
evidence of mutagenicity, teratogenicity or carcinogenicity
has been found in animal experimentation.

Arsenic

Mutagenic changes have been noted in animal cells following
exposure to arsenic. Ingestion of arsenic contaminated
water can result in changes in immune function, cardiovas-
cular disorders, peripheral vascular disorders, and nerve
degeneration in the peripheral nervous svstem. Arsenic
exposure has been linked to cancer and reproductive effects
in humans. Dermal exposure can lead to skin reddening and
formation of skin eruptions.

Cadmium

Primary effects of chronic exposure to inhaled cadmium are
pulmonary emphvsema and renal tubular damage. Hypertension
may be an early symptom of exposure. Recent evidence indi-
cates inhaled cadmium acts to induce lung cancer.

Thallium

Thallium has been used for medicinal purposes, but can
produce toxic effects when large doses (200 to 1,000 mg/kg
body weight) are ingested. Effects of overexposure include
neurological disorders, gastrointestinal disorders, hair
loss, kidney damage, liver damage and death. Hair loss is a
symptom of low dose exposure.

The toxicological profiles above are based on exposure to
only one chemical, and synergistic and antagonistic effects
are not considered. The state of toxicological knowledge is
insufficient to describe the potential effects of multiple
exposure to a variety of contaminants.

The contaminants may be grouped into two primary health
effects categories, those that are known or suspected
carcinogens and those that are not. TCDD, hexachloro-
benzene, and the a, 8, and y isomers of BHC belong in the
carcinogen group and the rest of the chlorinated benzenes,
toluene, ingested cadmium, and thallium were evaluated as
noncarcinogens. There are no data on ingested cadmium as an
animal carcinogen, but there are data that it is carcino-
genic when inhaled as a fume or injected.
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Table 3-1 summarizes the various standards, criteria and
recommendations on acceptable levels of contaminants in
various environmental media.

IMPACT EVALUATION

In the following discussion, each of the contaminated areas
(see Figures 3-1 through 3-5, Plates 1 and 2, and

Appendix B) is summarized with respect to chemicals detected
and the potential for human exposure. Some people may be
exposed to more than one area (e.g., creek sediments and
fish), and therefore their total exposure would be greater
than that from any single area.

SANITARY AND STORM SEWERS

Tables 3-2 and 3-3 show the compounds and concentration
ranges found during the January 1983 Malcolm Pirnie sampling
program in the sanitary and storm manholes, respectively.
While individual sediment samples contained organics within
those ranges, many samples contained no detectable organics.

A comparison of the sampling data from samples collected in
the storm sewers in 1980 by EPA-ORD and in 1983 by Malcolm
Pirnie shows an apparent decrease in the concentration of
TCDD, BEC isomers and hexachlorobenzene in the 2.5 year
interval. This is consistent with an expected migration of
sediments from water entrainment following the plugging of
the sewer lines from the immediate Canal area to the EDA.
The maximum reported and mean TCDD concentrations were 1.9
and 0.82 ug/kg, respectively in the Malcolm Pirnie data.
From the EPA-ORD study, the maximum and mean concentrations
were 650 and 49 ua/kg, respectively. The maximum reported
and mean concentrations in the sanitary sewers were 30 and

3 ug/kg, respectively, from Malcolm Pirnie data. Nondetect-
able concentrations were reported by Malcolm Pirnie in 15 of
19 samples in the sanitary sewers and 10 of 12 in the storm
sewers.

Although no one is expcsed to sewer sediments on a regular
basis, several potential exposure scenarios were examined,
and they are summarized below.

o Sewer maintenance. Sewers do not receive regqular
maintenance. If maintenance is required on a
typical sewer, standard practice would be to
ventilate the sewers before entry and to use no
special equipment, such as respirators. Higher
level protection, however, would be used for entry
into the EDA sewers in order to minimize worker
exposure.
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Table 3-2
CONCENTRATION RANGES IN INDIVIDUAL SANITARY SEWER SEDIMENT SAMPLES

Range of p
Compound* Concentration (pg/kg) Sampling Location
Chlorobenzene ND 78,000 457, 779
1,2-Dichlorobenzene ND 34,000 779, LS#6
1,3-Dichlorobenzene ND 52,000 265, 773,779, LS#4
LS#6
1,4-Dichlorobenzene ND 98,000 285, 457, 754, 755, 773 -
779, LS#9, LS#6
1,2,4-Trichlorobenzene ND 510,000 251, 262, 264, 265, 267,
457, 759, 773, 777,
779,786, LS#4, LS#6
Hexachlorobenzene ND 85,000 262, 265, 267, 457,
759,765, 777, 779
LS#4
Toluene ND 35,000 285,457,752,754,755,779
o = BHC ND 140,000 457, 777,779, LS#4
§ - BHC ND 130,000 457, 777, LS#4
Y - BHC ND 120,000 457, 777,779, LS#4
Fluoranthene ND 6,400 257, 277, 754, 768,
LS#4
Benzoanthracene/Chrysene ND 4,600 LS#4
Anthracene/Phenanthrene ND 16,000 262, 754, 755, 779,
LS#4, LS#6
Naphthalene ND 7,000 LS#6
Pyrene ND 5,200 277,754,768, LS#4
LS#6
Hexachlorobutadiene ND 76,000 262, 265, 457, 777, 779
1,1,1-Trichloroethane ND 2,500 457
Trichlorofluoromethane ND 3,300 457
Phenol ND 500 273
Dichlorophenol ND 63
2,4,6-Trichlorophenol ND 560 777
2,3,7,8 - TCDD ND 30 264, 759, 765, 786
NOTE:
* - Methylene chloride, phthalate esters, and heavy metals were not
included.
1 - All results reported on a wet weight basis.

2 - Manholes unless indicated otherwise.

ND - Not Detected
LS - Lift Station
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Table 3-3

CONCENTRATION RANGES IN INDIVIDUAL STORM SEWER SEDIMENT SAMPLES

Range of 1 5
Compound* Concentrations (ug/kqg) Sampling Location
Benzene ND - 2,100 206
Ethylbenzene ND - 2,200 221
Chlorobenzene ND - 55,000 415, 715, 719, D.I.99
1,2-Dichlorobenzene ND - 48,000 412, 719, D.I. 97. D.I.99
1,3~-Dichlorobenzene ND - 60,000 719, D.I.97
1,4~Dichlorobenzene ND - 92,000 412, 715, 719, 750,
D.I.97, D.I.99
1,2,4-Trichlorobenzene ND - 130,000 221, 412, 714, 715, 719,
D.I.97, D.I.99
Hexachlorobenzene ND - 34,000 221, 412, 719, D.I.97
Toluene ND - 280,000 221, 412, 415, 715, 719,
» D.I.99
Napththalene ND - 11,000 412
2=-Chloronaphthalene ND - 46,000 412
Fluoranthene ND - 6,800 415, 431, 712, D.I.97
1,2-Diphenylhydrazine ND - 19,000 412
Anthracene/Phenanthrene ND - 13,000 431, D.I.97, D.I.99
Pyrene ND - 5,600 712, D.I. 97
Hexachlorobutadiene ND - 43,000 719, D.I.97
o - BHC ND - 11,000 412
B - BHC ND - 6,800 D.I.97
2,3,6=Trichlorophenol ND - 6,000 D.I.97
2,3,7,8 - TCDD ND - 1.9 415, 712
NOTES:
* = Methylene chloride, phthalate esters, and heavy metals were not
included. ‘
1 - All results reported on a wet weight basis.
2 - Manholes, unless otherwise indicated.
ND - Not Detected
DI - Drop Inlet
WDR101/24
3-13



CREEKS

Inhalation of volatile organics by public.
Volatile organics were detected in some samples in
the sewers. Emissions through manholes, or the
outfalls will be dispersed by winds and atmos-
pheric turbulence. This will reduce the potential
for the public to inhale volatile organics from
the sewers.

Surcharging of sediments to surface. Surcharging
to within a few feet of the surface was observed
in the manholes by Malcolm Pirnie. Surcharging of
the sanitary sewers has been reported in the area
of 91st, 92nd, 93rd Streets and Reading Avenue
during periods of high rainfall, and of the storm
sewers to the surface along 93rd Street. Chemical
concentrations in material surcharged to the
surface will become diluted as mixing with water
and surface material occurs. The amount of
deposited sediment will depend on local condi-
tions. Human exposure will depend on the duration
of the condition (e.g., surface washing by city
services or rain, and chemical degradation will
decrease concentrations), contact time, and the
rates of soil ingestion, intestinal absorption,
dermal absorption and inhalation of entrained
soil. Most of these parameters have very uncer-
tain values.

Backflow of sanitary sewer sediments to basements.
Backflow preventers were not installed in the EDA
homes. Therefore, the potential exists that the
sanitary sewer sediments may be discharged to the
homes. If the discharge remains undetected,
exposure to contaminated material may result.

Exfiltration to groundwater. Exfiltration, or the
leaking of sewer material from the pipe, may be
enhanced in the EDA by the absence of drainage
system to channel the groundwater away from the
pipes. The shallow groundwater increases the
potential release. The rate of exfiltration, if
any, is unknown. Subsequent migration routes and
consumptive uses are also not known. The poten-
tial for transport to surface is. not known,
although it should be noted that several of the
target chemicals, including TCDD, are strongly
adsorbed to soil and therefore would have limited
migration with the groundwater.

The results of the January 1983 Malcolm Pirnie sampling
program detected dioxin (2,3,7,8 TCDD) at five locations,
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with concentrations ranging from 1.2 to 45.8 ug/kg wet
weight. 3-chloronapthalene was found at one of the same
locations in Bergholtz and Black Creeks.

The organic contaminants were found in the upper foot of
sediment. No detectable contaminants of suspected Love
Canal origin were detected below the one-foot depth or at
any of the other sampling locations in Bergholtz and Black
Creeks. Concentrations in this same range have also been
reported by EPA-ORD and NYDOH.

No volatile organics were detected by Malcolm Pirnie in the
creek sediments or water, so inhalation is not a major expo-
sure route for volatile organics. TCDD was detected,
particularly near the confluence of Black and Bergholtz
Creeks, at detected concentrations from 0.1 to 45.8 ug/kg.
Nondetectable concentrations were reported in 13 of 15, 12
of 15, and all 13 samples in Black, Bergholtz and Cayuga
Creeks, respectively.

Sediment transport with stream flow will tend to decrease
the concentrations over time, but this possibility is
reduced by the continued loading from the storm sewer
outfalls. Potential human exposure may occur in two
scenarios (potential fish ingestion is discussed later).

o Recreational activities. Exposure will occur

during swimming, wading or other recreational use
of the creeks. Access is limited along Black and
Bergholtz Creeks because of fencing along the
banks down to the 93rd Street School grounds.
Although fences can be breached, the general
AV effect is to reduce exposure. Access to Cayuga
$, Creek is open, but the sediment here had the
& lowest concentrations. During recreational activ-

&ﬁ Ab ities, water may be ingested or absorbed through

59 the skin. The exposure factors and their uncer-
W tainty is much the same as discussed in the
section on sewer surcharging. Ingestion of dried
sediment along the creek banks is a potential
additional exposure route.

o Migration to residential vards. A high rainfall
rate and/or a high stage of the Niagara River
could produce flooding of the creeks onto local ftf
residential vards. The qualitative nature of the
human exposure potential is much the same as
discussed for surcharged sewer sediments above.

102nd STREET OUTFALL

Love Canal related compounds were found in the Niagara River
adjacent to the 102nd Street storm sewer outfall in a number
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of sediment samples. Table 3-4 shows the compounds and
concentration ranges found in the outfall sediment. The
samples taken in the proximity of the 102nd Street outfall
had the highest contamination assessment levels.

The physical characteristics of the river bed from 0 to

3 feet consisted of fine silts, sand, and muck with miscel-
laneous debris such as logs, tires, drums, bottles, etc. A
firm or impervious subbase such as clay was not encountered
in the sampling area. None of the liquid samples taken
during the January 1983 Malcolm Pirnie sampling program from
this outfall area contained detectable levels of organics.

Maximum and mean TCDD concentrations at the 102nd Street
storm sewer outfall, as reported by Malcolm Pirnie, are 3.3
and 0.4 ug/kg. Nondetectable concentrations were reported
in 30 of 31 samples between rows F, J, 3 and 16 in the
Malcolm Pirnie report.

Potential human exposure routes to the 102nd Street outfall
sediments are much the same as in the discussion for the
creek sediments.

Niagara River water (after treatment) is used for drinking
water purposes. Concentrations of the target chemicals
reported in the untreated water at the Niagara Falls water
treatment plant were below the water criteria shown in
Table 3-1.

FISH

Samples of spottail shiners and creek chubs collected by the
New York Department of Environmental Conservation in 1984 in
the creeks below Porter Road had reported TCDD concentra-
tions from 6.8 to 127 ng/kg wet weight. Two of 7 samples
exceeded 50 ng/kg and 3 of 7 exceeded 25 ng/kg. Concen-
trations of TCDD in sport fish in the Niagara River were
most often reported as nondetects (detection limit 10 ng/kg)
in 1980, but bass samples in 1981 were reported as nonde-
tects (detection limit 1 ng/kg) to 30 ng/kg in the Lower
Niagara River near Queenston. Sport fish captured in Lake
Ontario had concentrations from nondetects (detection limit
10 ng/kg) to 19 ng/kg in 1980. These concentrations would
be expected to decline as new fish mature if the creek and
river concentrations decrease. Sediment migration down-
stream would be expected over time.

The consumption rate of fish caught in the creeks or near
the 102nd Street outfall is not known, although anecdotal
stories suggest summertime fishing.

Based on its evaluation of TCDD toxicity, the U.S. Food and
Drum Administration (FDA) stated that fish containing more
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Table 3-4

CONCENTRATION. RANGES IN INDIVIDUAL

OUTFALL SEDIMENT SAMPLES

102ND STREET

1 Range of 5 3
Compound Concentrations (ug/kqg) Location
Carbon tetrachloride ND - 2,300 E-13B
Chloroform ND - 2,000 E-9C, G-14A, G-15C
Toluene ND - 3,200 E-9A
Trichloroethylene ND - 6,200 E-9A
Tetrachloroethylene ND - 26,000 E-9A
Trichlorofluoromethane ND - 2,500 E-14A
Chlorobenzene ND - 9,100 E-7C, E-8C, E-9A, E-10C,
\ E-11B, E-11C, E-12C, F-7A,
A F-7C, F-11C, G-7C, G-11C
1,2-Dichlorobenzene ND - 36,000 E-7C, E-9A, E-9B, E-11B,
E-11C, F-11C, G-6A
1,3-Dichlorobenzene ND - 64,000 E-7C, E-9A, E-9B, E-11C,
F-9A, G-6A
1,4-Dichlorobenzene ND - 54,000 E-9A, E-9B, E-11B, E-11C,
F-9A, F-11C, G-6A
1,2,4-Trichlorobenzene ND - 300,000 E-8A, E-9A, E-9B, E-9C,
F-9A, F-9B, G-6A, H-10Aa,
K-21Aa
Hexachlorobenzene ND - 52,000 E-9A, E-9B, E-9C, F-9A
Bis (2-chloroethyl) Ether ND - 5,200 E-9A, F-9C, F-13A, F-13B,
: H-8C
o - BHC ND - 48,000 E-4A, E-8A, E-9B, E-9C,
F-8A, F-9A, F-9B, G-6A,
G-9A, G-14B, K-6A, K-21A
B - BHC ND - 49,000 E-8A, E-9A, E-9B, F-8a,
F-9aA, G-6A, K21A
Yy - BHC ND - 2,400 E-9B, G-6A
§ - BHC ND = 260 E~-9B
Chrysene ND - 710 G-6A
Pyrene ND - 540 G-6A
Phenanthrene ND - 20,000 E-9A
Anthracene/Phenanthrene ND - 200 E~-9B
2,3,7,8 - TCDD ND - 4 F-8

NOTE:

ND - Not Detected

1. Methylene chloride, phthalate esters, and inorganic compounds

data were not

included.

2. All results reported on a wet weight basis.

3. Refer to Figure 3-1 for locations.

The last letter in the

location designation indicates the depth of sample (i.e. A -
0-12", B = 12-24", C-24-36") below sediment surface.

WDR101/26



than 50 ng/kg TCDD should not be consumed, and those
containing between 25 and 50 ng/kg should not be consumed
more than twice a month. The FDA did not provide any
recommendations for consuming fish containing less than
25 ng/kg.

PREVIOUS HEALTH ASSESSMENT

In 1981, the U.S. Department of Health and Human Services
(DHHES) obtained written opinions from eleven non-federal
expert consultants on the health implications of the data
obtained by the U.S. Environmental Protection Agency in its
1980 chemical testing at Love Canal. The consultants met
for one day and were presented with a condensed form of the
EPA monitoring data. The experts' opinions on the storm

sewer and creek chemical concentrations were summarized as
follows:

"Consultants agree that levels of chemicals detected in
storm sewers and in Area 11 (Canal itself and the first
two rings of houses surrounding the Canal) exceed
acceptable levels and represent a potential for
increased health risk if remedial actions are not
pursued and if human access is not controlled...."

"Any judgment regarding the future habitability of the
Love Canal area rests on two important requirements.
The first reservation is that appropriate measures must
be taken to clean up the obvious contamination of local
storm sewers and their drainage tracts. Second, the
security of Area 11 must be reevaluated to guarantee
permanent containment of chemicals in the dump."

Although the U.S. Congress Office of Technology Assessment
criticized the general conclusions of the 1982 EPA moni-
toring report and the DHHS statement on habitability, no
criticisms were directed at the identified need to clean the
storm sewers and drainage tracts. This need was restated by
DHHS on July 13, 1982. The New York Department of Health
has also supported this position.

Because the 1980 EPA sampling did not include the sanitary
sewers, DHHS has not made any formal statements on the
contamination there. DHHS has not formally reviewed the
results of the 1983 Malcolm Pirnie investigation.
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Chapter 4
REMEDIAL ALTERNATIVES UNDER EVALUATION

BACKGROUND

The first step in planning a remedial approach for the
Love Canal creeks and sewers, and the 102nd Street Outfall
is to develop a list of feasible options. Necessary
considerations for choosing alternatives include:

o Depth of contaminated sediment

o Degree of cleanliness required

o Extent of contamination

o Chemical and physical nature of contaminants

o Costs and availability of cleanup, treatment, and

disposal equipment

o Feasibility of mobilizing required equipment -
o) Potential hazards to workers, the public, and the
environment

EPA has issued guidelines stating that six broad categories
of remedial measures are to be evaluated. These are as
follows:

o Alternatives for treatment disposal at an offsite
facility that meets RCRA standards.

o Onsite alternatives that meet applicable Federal
public health or environmental standards (i.e.,
RCRA) ; however, RCRA and other permits are not
required.

o Onsite alternatives that exceed applicable public
health or environmental standards.

o Onsite alternatives that do not fullv meet

: applicable public health or environmental
standards, but would reduce the likelihood of
present or future threat from the hazardous
substances and which provide significant-
protection to public health, welfare, and the
environment. This must include an alternative
which most closely approaches the level of
protection provided by the applicable or relevant
standards.



o) A no action alternative.

o  Remedial measures suggested by the potential
responsible party at the site.

These guidelines were issued as part of EPA's implementation

of the National 0il and Hazardous Materials Contingency Plan

(NCP). The report prepared bv Malcolm Pirnie (1983 EID) did

not meet the standards of the NCP, primarily because the NCP
A k tarted.

The alternatives that were evaluated as part of this study
were not selected solely on the basis of the NCP categories,
but were derived from the following sources:

o U.S. EPA Headquarters and Region II which
specified certain of the Malcolm Pirnie
alternatives as well as additional alternatives
for evaluation;

o NYSDEC, which suggested certain remedial
alternatives;

o The concerned citizens living within the EDA{ and
o Citizen's groups from the Niagara Falls area.

Additionally, the results of previous studies conducted by
"CH2M HILL at Times Beach and other dioxin contaminated sites
were examined to determine if feasible remedial alternatives
from these sites could be applied to the Love Canal.
Appendix A contains a detailed discussion of these treatment
alternatives. Finally, certain vendors of cleanup or
disposal technologies either provided written suaggestions
for, or presentations of, remedial alternatives that were
evaluated.

ALTERNATIVES

Table 4-1 summarizes the different alternative actions that
have been evaluated. The table provides a complete listing
of the possible work elements involved in removal,
dewatering and treatment or disposal of the sediments, and
indicates which alternatives were proposed by the Malcolm
Pirnie 1983 EID, and which were added or deleted by EPA,
DEC, and the public.
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Table 4-1
REMEDIAL ALTERNATIVES

Screened as
Part of 1983 EID
Alternative by Malcolm Pirnie

Added (+)
or Deleted (=) as
Result of Review
by EPA,
DEC, and Public

Evaluated in
this Report

I.

Sediment Removal or Remediation

A.

Sewers X
1. No action X
2. Plug and abandon sewers X
3. Clean contaminated sewer segments X
a. Hydraulically clean X
b. Mechanically clean and hydraulically
flush lines X

1) Use power rodding mechanical

equipment X
2) Use bucket cleaning mechanical

equipment X

Hydraulically and/or mechanically clean
sewers and repair X

a. Apply grout X
b. Slip line sewer segments X

Remove and replace contaminated sewer
pipe and bedding material X

Creeks

1.
2.

No action X
Delay remedial action until additional

sampling is completed cdownstream as far

as the confluence of Cayuga Creek and

Little Niagara River

No remedial action downstrear of the

93rd Steet School unti! sampling at the

school is completed

Remediate Black Creek and Bergholtz

Creek areas designated in 1983 EID (from

96th Street to point between 94th and

95th Streets) : X
Remediate the area in 4 above plus an

additional 600 feet downstream to the

93rd Street storm sewer outfall

Remediate the area in 5 above plus an

additional 2400 feet from the 93rd Street

outfall to the confluence with Cayuga

Creek

4-3



Table 4-1
REMEDIAL ALTERNATIVES
(Continued)

Part of 1983 EID

Screened as

Added (+)
or Deleted (-) as
Result of Review
by EPA,
DEC, and Public

Evaluated in
this Report

C.

Alternative by Malcolm Pirmnie

7. Remediate the area in 6 above plus the
6,300-foot section of Cayuga Creek from
the Bergholtz Creek to the Little
Niagara River

8. Institutional action only
a. Increase public awareness -

b. Post signs
c. Fence the creeks
d. Ban fishing and water sports
9. Stabilize creek sediments
a. ‘Place small stone on creek bed
only

b. Install filter fabric on creek
and cover with stone

c. Place Black Creek within a culvert

d. Apply chemical or biological
agents to make contaminants inert
(the K-20 process)

10. Hydraulically clean Black Creek culverts
and remove and dispose of sediments from
creek bottom
a. Hydraulically dredge creek
b. Mechanically excavate creek
c. Mechanically excavate creek and construct

sediment trap or tidal gate

Outfall

1. No action

2. Stabilize sediments (long term!

a. Solidify or destroy contaminants
in place
b. Bury sediments in place
3. Repair tidal gate

a. Repair tidal gate only

b. Repair tidal gate in conjunction

with alternatives C.4 or C.5
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Table 4-1

REMEDIAL ALTERNATIVES

Alternative

(Continued)

Screened as
Part of 1983 EID
by Malcolm Pirnie

Added (+)
or Deleted (-) as
Result of Review
by EPA,

DEC, and Public

Evaluated in
this Report

4. Stabilize sediments (short term)

a.

b.
C.
d.

Cover deposits with filter fabric
and stone fill

Construct earth/stone berm
Install sheet pile wall

Construct berm or wall and cover
sediments with filter fabric and
stone fill

5. Construct berm or wall and remove and
dispose of sediments

a.

Mechanically excavate using shore-
based equipment

Mechanically excavate using a
combination of shore-based and
barge-mounted equipment

Use barge mounted clamshell dredge
Hydraulically dredge using barge-
mounted equipment

II. Transport and Dewatering of All Sediments, and
Treatment of Fluids

A. Transport sediments to dewatering facility

-1l. Convey sediments by pipe within a pipe
(hydraulic cleaning or dredging)
2. Convey sediments by watertight trucks
(mechanical excavation)

B. Dewater sediments

1. Erect passive or mechanical dewatering
facilities

2. Dewater solids in interim storage
facility

C. Treat fluids

1. Treat fluids at modified Love Canal
Leachate Treatment Plant

2. Erect separate fluid treatment facility

3. Discharge fluids to sanitary sewer
for treatment at the Niagara Falls
Wastewater Treatment Plant

X

>

X
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Table 4-1
REMEDIAL ALTERNATIVES
{Continued)

Part of 1983 EID
Alternative by Malcolm Pirmie

Screened as

Added (+)
or Deleted (-) as
Result of Review
by EPA,
DEC, and Public

Evaluated in
this Report

III. Interim Storage

A.

B.

Cut through new Canal cap liner, deposit
sediments, and repair lines

Construct a separate, RCRA-grade*
earthern bermed facility on top

of the Love Canal cap

Construct a RCRA~grade* earthern bermed
cell inside the fenced area of the cap,
off the Canal

Construct a concrete vault (Times Beach
design) located inside the fenced area

of the cap, off the Canal

Convert the 93rd Street School building
into an interim storage facility
Construct a RCRA~grade* earthern bermed
cell on the 93rd Street School grounds
Construct a Times Beach concrete vault on
the 93rd Street School grounds

Construct a Times Beach concrete vault at
the LaSalle housing development following
acquisition of that development

IV. Treatment During Interim Storage

A,
B.

Use K=-20 process .
Use Occidental Chemical system of microbial
degradation

V. Treatment and Disposal

A. "In-situ Neutralization"
B. Land Disposal

1.

Onsite (excavate portion of clay cap,
deposit sediments, and construct

new cap)

Offsite at approved hazardous waste
landfill
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Table 4-1
REMEDIAL ALTERNATIVES
(Continued)

Screened as
Part of 1983 EID
Alternative by Malcolm Pirnie

Added (+)
or Deleted (~) as
Result of Review
by EPA,
DEC, and Public

Evaluated in
this Report

Send waste to local facility such
as CECOS or SCA

Send waste to other facilities
including U.S. Pollution Control,
Inc.; Great Midwest Corporation;
and the Environmental Conserva-
tion and Management Company

C. Incineration with Landfill Disposal of Ash

1.

2.

Onsite

a.

b.
1)
2)
3)
4)
5)

Offsite

a.

b.

c.

d.

Construct fixed facility
Use a mobile incinerator

EPA mobile incinerator
ENSCO/Pyrotech Rotary Kiln

JM Huber advanced electric reactor
RoTech Cascading systems

Plasma Arc incinerator

Rollins facility, Deer Park, Texas
ENSCO facility, El Dorado, Arkansas
Chemical Waste Management facility,
Chicago, Illinois

SCA Landfill facility, Niagara Falls,
New York

D. Use of GeoTech Melt All system with landfill
disposal of ash

*RCRA-grade storage facility will be double lined, with a leachate collection system, a leak detection system,

a cap, and a contingency plan in case of failure.
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Chapter 5
INITIAL SCREENING OF ALTERNATIVES

INTRODUCTION

The EPA guidelines for implementation of CERCLA call for an
initial screening of alternatives. Three broad criteria are
to be used:

1. Cost. For each alternative, the cost of
implementing the remedial action must be consid-
ered including operation and maintenance costs.,.

An alternative that far exceeds the costs of other
alternatives evaluated and that does not provide

substantially greater public health or environ-

mental protection, or technical reliability should

usually be excluded from further consideration
unless there is no other remedy which meets appli-
cable or relevant Federal public health or
environmental standards.

2. Acceptable Engineering Practices. Alternatives
must be feasible for the location and conditions
of the release, applicable to the problem, and
represent a reliable means of addressing the
problem. ‘

3. Effectiveness. Those alternatives that do not
effectively contribute to the protection of public
health, welfare, and the environment should not be
considered further. If an alternative has signif-
icant adverse effects, and very limited environ-
mental benefits, it should also be excluded from
further consideration.

Utilizing the criterja of acceptable engineering practices
and effectiveness, a number of alternatives listed in

Table 4-1 were eliminated from further consideration. For
storm and sanitary sewers, mechanical cleaning was elimi-
nated as an option because it is unnecessary for successful
remediation. The survey of the sewers conducted by Malcolm
Pirnie in 1983 revealed no evidence of root intrusion or
heavy debris that would require the use of mechanical
equipment.

For the creeks, delays in remediation or limiting remedia-
tion to specific segments of the creeks do not adequately

protect public health. Sampling conducted by DEC in July

1984 revealed dioxin contamination of sediment as far down-
stream as the confluence of Bergholtz and Cayuga Creeks.
Presently, several hundred feet of Bergholtz Creek between
the existing fence and the site of contamination remain



¥

unfenced. As a result the contaminated sediments pose a
potential threat to public health. In addition, delays in
remediation would allow time for sediments to travel further
downstream or, in the event of a severe storm, to be washed
into yards along creek banks. Institutional steps to limit
public access would not serve to eliminate the potential for
exposure and would do nothing to prevent further contamina-
tion of downstream creek and river reaches.

g\Several proposed remedial alternatives would also be

:;g unacceptable for the creeks. The placement of filter fabric

¥
S w

¥

and small stone on the creek bed would not eliminate the
potential for contaminants to leach into water or subsoils.
‘Also, the installation procedure would involve greater

§ 8§ worker exposure to the contaminated sediments than would

occur with other alternatives. ‘

Stabilization of sediments using chemical (e.g., the K-20
process) or biological agents is also not a reliable
remedial measure. Without extensive and expensive
monitoring it would be difficult to determine if complete
and long-lasting stabilization of contaminants has recurred.

Placing Black Creek in a culvert or hydraulically cleaning
Black Creek are not appropriate. Installing a culvert would
involve excavation of the creek bed in order to prepare a
level surface. This excavation would result in the removal
of most of the contaminated sediment thereby eliminating the
need for the culvert. Hydraulic removal of sediment is
infeasible due to problems in accessing the creek with
hydraulic equipment.

Infeasible interim storage alternatives include converting
the 93rd Street School to a storage facility and construct-
ing a concrete vault at the LaSalle Development. The school
building would require extensive structural enhancements
including installation of leachate detection and collection
systems to ensure it would be secure. Construction of a
concrete vault at the LaSalle Development would require
relocation of existing renters and demolition of several
housing units. Both alternatives would involve lengthly
permit and study processes which would delay sewer, creek,
and outfall cleanup activities.

Treatment alternatives such as the K-20 process and
microbial degradation applied during interim storage would
not be reliable or practical. K-20 would inhibit the future
treatment or destruction of the dioxin waste. The microbial
degradation technique developed by Occidental Chemical is
successful for most chlorinated organic compounds but is
unproven for dioxin.
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Finally, two disposadl options are not possible. Onsite

disposal of the sediments in the clay cap is infeasible due
to the lack of capacity. The volume of dewatered sediments
removed from the creeks and sewers will exceed the space
available within the cap. Second, offsite disposal at local
or other facilities is not possible due to facility policy

or desigqn constraints which prevent their acceptance of the
sediment wastes.

Table 5-1 lists the alternatives that were eliminated, and
provides a summary of the reasons for elimination.

Chapter 6 provides a more detailed evaluation of the
remaining alternatives, and presents a cost analysis of all
evaluated alternatives.
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Chapter 6 .
REMEDIAL ACTION ALTERNATIVES

SEWER REMEDIATION

SEDIMENT QUANTITIES

Sediment depths measured during the sampling by Malcolm
Pirnie in 1983 ranged from 0-6 inches in the sanitary sewer
manholes and 0-15 inches in the storm sewer manholes.
However, most of the manholes contained very little
sediments (0-2 inches). Of the 100 sanitary sewer manholes
sampled, only 5 had sediment depths greater than two inches,
while 52 had no measurable depth of sediment. Of the

100 storm sewer manholes sampled, only 16 contained sediment
depths greater than 2 inches with 21 containing no
measurable depth of sediment. Exact quantification of the
amount of sewer sediments cannot be made because sediment
depth could not be determined in the sewers between manholes
(sewers were too small to enter) and may vary from the
depths actually measured.

The amount of sediment that would be cleaned from the
sanitary and storm sewers, if the recommendations from the
Malcolm Pirnie EID are followed, is estimated to be

280 cubic yards, based on the following assumptions:

44,100 ft. sanitary sewer

10 inch average diameter--sanitary sewer

16,700 ft. storm sewer

24 inch average diameter--storm sewer

2,500 sq.ft. of 1lift station floors and walls to
be cleaned

o 2 inch average depth of sediment in the sewers and
lift station wet wells

0o0o0O0O0O

These assumptions should result in a conservative estimate
of quantities of contaminated sewer sediments.

PATHWAYS OF CONTAMINANT MIGRATION

This section briefly describes the contamination migration
pathways presented in the Malcolm Pirnie EID to provide an
understanding of the applicability of the various techniques
to the Love Canal sewers.

o Sanitary Sewers--As shown on Plate 1, sediments
containing the suspected Love Canal compounds were
found in numerous sanitary sewer manholes to the
limits of the study area. It was concluded by
Malcolm Pirnie that most of the contamination in




the sanitary sewers resulted from former direct
connections to sewers in the Canal Area.

Primary migration pathways identified include the
Wheatfield Avenue sanitary sewer which flowed via
Wheatfield Avenue and 10lst Street to Colvin
Boulevard, and the 97th and 99th Street sanitary
sewers which flowed into the Colvin Boulevard
interceptor sewer. All flow in the Colvin
Boulevard interceptor travels to the west to Lift
Station No. 4 at Luick Avenue and 91st Street.
These sources of contamination have since been
blocked off and presumably have ceased to
contribute contamination to the sanitary sewers.

Contamination was also found in sanitary sewers
not directly downstream of the system formerly
connected to the Canal Area sewer. The conclusion
was made by Malcolm Pirnie that surcharging of
sewers during peak flow periods and attendant flow
reversal could have transported the sediments into
these sewers from the main interceptors.

Sanitary sewers recommended for cleaning by
Malcolm Pirnie where no contamination was found
include sewers which are located between manholes
where contamination was present (the assumption
was made that the sediments may be transported up
or downstream between the time of sampling and the
time when they are actually cleaned) and sewers
connected to main interceptors which have a high
potential for surcharging. For sanitary sewers
connected to the main interceptor, cleaning was
recommended for one reach (i.e., to next
upgradient manhole) either side of the
interceptor.

Storm Sewers--Contamination assessment of the
storm sewer system is shown on Plate 2. Primary
migration pathways identified are the 97th Street

and 99th Street storm sewers, both of which flowed

south to Frontier Avenue, then east on Frontier
Avenue to manhole 406, then south to the 102nd
Street outfall. The storm sewers on 97th and 99th
Streets which flow to Black Creek via Colvin
Boulevard and 96th Street and Colvin Boulevard and
101st Street, respectively, are also considered to
be primary migration pathways. Storm sewers not
directly connected to the Canal area could have
received contamination from sanitary sewer 1lift
station overflows or from portable pumps used to
relieve the surcharged sanitary sewers.
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Storm sewers .recommended. by Malcolm Pirnie for
cleaning in the absence of evidence of contamina-
tion are those which receive overflows from
sanitary sewer lift stations and those storm
sewers tributary to creek outfalls where
contamination has been documented.

METHODS

Several potential remedial alternatives for the sanitary and
storm sewers were reviewed in the 1983 EID. These alterna-
tives ranged from no action to the complete replacement of
sewers. However, the remedial actions, as described in the
following sections, are site specific.

Possible sewer cleaning methods include:
o mechanical
o hydraulic
o bucket dredging
o suction equipment

Possible sewer repair techniques include:

o pipe grouting
o pipe relining
o removal and replacement

Monitoring activities include:

o Periodic sampling/analysis of the sewer flows and
sediments at strategic locations. -

Investigative techniques useful in locating cross
connections and assessing the degree of remediation required
include:

o Television inspection of selected sanitary and
storm sewers.

o Smoke testing.

With the exception of certain sewers, abandonment in place
without replacement cannot be undertaken because the
sanitary sewers are used both by the residents living
throughout the area, and by the Love Canal Leachate
Treatment Facility.

A detailed description and evaluation of all the above
actions can be found in the 1983 EID.



MOT 1Ry

or_
NI 4 flgen,

CLEANING AS A REMEDIAL ALTERNATIVE

Of the four sewer cleaning alternatives presented, the
mechanical methods (power rodding and bucket cleaning) are
most effective in removing obstacles such as roots, stones,
grease and sludges from sewers. Hydraulic flushing is most
effective in cleaning sewers of loose or moderately accumu-
lated sediments. Suction equipment is normally used to
remove accumulated solids from manholes and to remove flush
water and sediments from manholes in conjunction with the
hydraulic flushing method.

Mechanical techniques have the advantage of removing heavy
materials without using large quantities of water. However,
there was no visible evidence of root intrusion or heavy
sediment accumulation in a majority of the sewers. These
techniques also do not remove all of the loosened debris
from the system. Mechanical cleaning must also be followed
by hydraulic flushing. For these reasons, mechanical
cleaning can be screened as an alternative based on
engineering acceptability.

The main advantage of hydraulic flushing is that essentially
all the sediment is transported to a manhole and removed
from the sewers. The hydraulic flush method generates large
guantities of water (estimated at 7 gallons per foot of
sewer for the light cleaning required here, and up to

20 gallons per foot may be required in the few sections with
heavier sediment deposits). However, the sediments can be
effectively removed from the water by dewatering techniques
which are discussed elsewhere. The sediments must be
transported to the dewatering facility, and the water
removed from the sediments must be treated. These techni-
ques are evaluated later in this report.

Due to the nature and degree of contamination found in the
sewer sediments, the release of significant amounts of
volatile organics during cleaning is not anticipated. The
presence of volatile organics in the sewer sediments would
be of concern because many of the homes served by contami=-
nated sewers do not have traps in the house laterals to
prevent gases from entering them from the sewers during

cleaning. The potential for the release of sewer gases into
adjacent houses can be mitigated by adequate venting through
manholes during the cleaning operations and proper coordina-
tion with residents along the sewer lines.

The potential also exists for the exposure of residents to
contaminated sewer sediments in the event that the sewers
backflow into house basements during the cleaning
operations. This, however, is not a likely occurrence and
can be mitigated through full-time supervision of the
cleaning operation, close coordination with area residents,

)

C

) _J

-

C3 .

—
J

—



]

—

o -

C

I

C 3

C 3

S

C 3

.

3

)

and the use of spill contingency measures in the event of a
backflow.

The most appropriate cleaning method is hydraulic flushing,
in combination with flush water/sediment removal at various
manholes using suction equipment. Some mechanical cleaning
may be required in specific sewer sections with heavier
sediment deposits, but this can not be easily determined
until the actual cleaning is initiated. After the cleaning
has been completed, television inspection can be made to
verify that the sewer sediments were removed.

Repair Following Cleaning

The sewer repair alternatives are site specific and were not
recommended by Malcolm Pirnie for the general repair of all
the sanitary and storm sewers. Repairs would be done only
where required for structural integrity. Two areas were
identified by Malcolm Pirnie as requiring repair. There
appears to be a structural collapse of approximately

300 feet of 10-inch pipe at a depth of approximately 10 feet
of the sanitary sewer on Wheatfield Avenue (MH 457 to MH
458) . There is a second 300-foot section of sanitary
sewer on Read Avenue between MH 773 and MH 774 that appears
to be either structurally damaged or blocked by root
intrusion.

Grouting and relining of pipe is very site specific. The
need to grout or reline cannot be determined until after the
sewer cleaning has begun and television inspections of
several sections of cleaned sewers are made.

Although Malcolm Pirnie recommended such activities in the
EID, the repair of the sewer system may be an activity more
adequately executed by the City of Niagara Falls, following
the cleaning and inspection of the sewers. At the time of
writing, DEC and the City are in negotiations regarding
funding for repairs, coordination of cleaning and repair,
and personnel protection measures for sewer repair crews.

Long-Term Monitoring Following Cleaning

Sewer monitoring (i.e. additional sampling and analysis)
could be used in order to identify sections of pipe requir-
ing either additional cleaning or to identify additional
sources of contamination. '

Inspection Techniques Following Cleaning

In addition to any general television inspection made after
the sewers are cleaned, television inspection could be used
to locate specific sources of infiltration (i.e. verify that
sewers which have been blocked off in the past are not



active pathways of contaminant migration), broken pipes,
etc.

Specific locations recommended by Malcolm Pirnie for tele-
vision inspection include:

o} 1200 ft of sanitary sewer on 95th Street (MH
283-MH 288)

o 300 ft of sanitary sewer on Wheatfield Avenue (MH
457-MH 458)

o 1150 ft of sanitary sewer on Read Avenue (MH
750-MH 756)

o} 950 ft of sanitary sewers entering MH 750 on 95th
Street

o) 300 ft of sanitary sewer on Read Avenue (MH 773-MH
774)

o} 2200 ft of storm sewer on 95th St (MH 427-MH 431)

and beneath the LaSalle Expressway (MH 404-MH 406)

o 750 ft. of storm sewer at 102nd Street landfill
(MH 402-MH 401) to ensure that no major faults or
extraneous connections exist in that stretch.

Smoke testing could be used as necessary to determine

sources and discharge points of pipes which may have acted

as migration pathways. Smoke testing was recommended by
N Malcolm Pirnie for MH 277 (96th Street) and MH 265 (Colvin
\§Blvd.)

The costs for television inspection were estimated at $1.50
gper linear foot, and those for smoke testing were estimated
§at $500 per manhole.

<0

JIn addition, after the sewer cleanup has been completed,
i~ Ssolvent cloths will be used to take wipe samples in several
vﬁanhples. The cloths will be analyzed for specific Love
Canal related compounds to assure that contamination has

been removed to an acceptable level.

ABANDONMENT AND REPLACEMENT AS A REMEDIAL ALTERNATIVE

Malcolm Pirnie recommended abandonment of approximately
900 feet of storm sewer located on Frontier Avenue immedi-
ately above the leachate collection system at Love Canal.
Any exfiltration from this line would enter the leachate
collection system; abandonment of the line eliminates this
possibility. Two drop inlets (D.I. 97 and D.I. 99) would
have to be blocked and the line plugged at MH 412 if
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abandonment is undertaken. Estimated cost for this work is

£500.

With the exception of the above discussed sewer, abandonment
in place without replacement cannot be undertaken because
the sanitary sewers are used by the residents living
throughout the area and the Love Canal Leachate Treatment
Facility. Abandonment and removal of the contaminated
sewers would result in additional contaminated material to
be disposed of and offer no advantage over abandoning in-
place and sealing off the sewers. Therefore only
abandonment in-place and replacement with new sewers will be
considered as a remedial alternative to cleaning the sewers.

The 1983 EID recommended cleaning 44,100 feet of sanitary

sewers and 16,700 feet of storm sewers. To estimate the
cost of replacing these sewers, it has been assumed that the
average diameters of the sanitary sewer and storm sewer are
10-inch and 24-inch, respectively. The average installed
replacement costs for 10-inch and 24-inch sewers are by
Malcolm Pirnie estimated at $97 and $162 per foot, respec-
tively. Total replacement costs for the sanitary and storm
sewers are estimated to be $4,300,000 and $2,700,000,
respectively. In addition, the existing manholes and sewers
that are abandoned would have to be plugged with concrete at
an estimated cost of $80,000. The costs to replace these
sewers are high primarily due to the physical constraints of
the area (i.e. numerous house laterals, road excavation,
depth of excavation, etc.).

Since hydraulic cleaning of the sewers appears to be a
viable remedial action, and sewér replacement costs are
high, no further evaluation of the Love Canal area sewer
abandonment and replacement remedial alternative has been
done.

TIDAL GATE REPAIR AT 102ND STREET OUTFALL

To deter future surcharging through the storm sewers in the
vicinity of 102nd Street and possible transport of contami-
nants from the 102nd Street storm sewer outfall, the
currently inoperable tidal gate at the 102nd Street outfall
should be replaced. The cost of replacement of this gate is
estimated to be $1,500.

ADDITIONAL SAMPLING VERSUS CLEANING

The Malcolm Pirnie EID recommended additional sampling and
analysis of sewer sediment at the following locations to
further delineate possibly contaminated areas:

o Main interceptor sanitary sewer from Lift Station
No. 6 to the intersection of 66th Street and John



N

Avenue. Samples would be obtained from
10 sanitary manholes and analyzed at an estimated
~cost of $34,800 (Malcolm Pirnie estimates).

o A 1,400 foot portion of Black Creek within
culverts between the headwall at 102nd Street and
the outlet at 98th Street. The creek is contained
within 310 feet of 72-inch diameter culvert pipe
and 1,090 feet of twin 48-inch diameter culverts
in this area. The sediment in these pipes is
possibly contaminated due to former direct connec-
tions to the storm sewers from the Canal Area. A
total of 11 samples would be required in the Black
Creek culverts. The Malcolm Pirnie estimated cost
for the collection and analysis of these
11 samples is $36,000.

The estimated costs of cleaning the same reach of sanitary
sewer as recommended for sampling above are shown in

Table 6-1 and are based on the unit costs for sewer cleaning
which were presented in the 1983 EID. The estimated cost to
clean the 1,400 foot segment of Black Creek within the
48-inch diameter and 72-inch diameter culverts is also shown
in Table 6-1.

These costs are based on the assumption that mechanical
bucket cleaning would be followed by hydraulic cleaning to
remove the estimated 4"-6" sediment depth. The costs of
disposal of the liquid and sediments generated by cleaning
of these additional sewers will have minimal impact on the
cost associated with onsite water treatment and onsite
storage. It is apparent that the cost to sample the
sanitary sewers ($34,000) and the Black Creek culverts
($36,000) is lower than the cost to clean those same sewers
($67,000 sanitary)/($69,000 culverts). However, due to the
high probability that contamination will be found and
remediation will be necessary following the sampling and
analysis, it is more cost-effective to forego the costs of
additional sampling and proceed with the cleaning of the
Black Creek Culverts and additional reaches of sanitary
sewer.

‘% EQUIPMENT DECONTAMINATION AND ANALYTICAL COSTS

Ao Wy,

After sewer cleaning has been completed the equipment (i.e.
trucks, pumps, etc.) will have to be decontaminated. The
decontamination procedures would most likely include hydro-
blasting, steam cleaning, solvent wiping, and distilled
water rinsing. Water resulting from the decontamination
procedure will be captured for analysis or treatment.
Solvent wipe cloths will be stored with the sewer sediments.
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Table 6-1
ESTIMATED COSTS FOR CLEANING THE ADDITIONAL
SANITARY SEWERS AND THE BLACK CREEK CULVERTS

Unit
Sanitary Sewer Amount Units Cost
‘hydraulic flushing 4,750 L.F. $9.00/L.F.
transportation of
cleaning residuals 33,250 gal $0.20/gal
SUBTOTAL
Engineering, Contingency, Legal,
Administrative @ 35 percent
TOTAL
BLACK CREEK CULVERTS
mechanically clean 2,490 L.F. $10.00/L.F.
hydraulic flushing 2,490 L.F. $9.00/L.F.
transportation of
cleaning residuals 17,430 gal $0.20/gal

SUBTOTAL
Engineering, Contingency, Legal,

Administrative @ 35 percent

TOTAL

NOTE:

1. All costs in 1984 Dcllars.

2. These costs are based on the assumption that mechanical buck

Capital1

Cost

$42,800

6,700

$49,500

17,500

$67,000

$24,900

22,400

3,500

$50,800
18,200

$69,OOO2

et

cleaning would ke followed by hydraulic cleaning to remove the
estimated 4"-6" sediment depth. The costs of disposal of the liquid

and sediments generated by cleaning of these additional sewe
have minimal impact on the cost associated with onsite water
treatment and onsite storage.

L.F.--Linear Feet.

WDR99/004
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When the decontamination procedure has been completed, wipe
tests will be used to sample the equipment. These wipe
cloths will then be analyzed for specific Love Canal related
compounds to assure that no contamination remain on the
equipment. The analyses will take approximately three (3)
weeks during which time the equipment will remain impounded
within the Love Canal facility.

SUMMARY OF SEWER REMEDIATION ALTERNATIVES

Table 6-2 shows the costs for the sewer remediation alterna- -

tives that were evaluated. The most cost-effective actions
for the storm and sanitary sewers and associated costs are
detailed in Table 6-3. The total cost for these actions is
estimated to be $1,432,000.

All the known sewer connections to the Love Canal Area have
reportedly been plugged or disconnected. However,
subsequent to cleaning, TV inspection and smoke testing
should be undertaken to determine if there are any unknown
connections to be plugged that would eliminate contamination
from entering the sewers. Hydraulic flushing should remove
the contaminated sediments. A final TV inspection of the
cleaned sewers will determine if the sediments have been
removed. Installation of a new tidal gate on the headwall
at the 102nd Street outfall will prevent backflow or
contamination from the 102nd Street outfall from entering
the storm sewer system. In addition, the additional length
of sanitary sewer and the culvert in Black Creek should be
cleaned without a sampling and analysis program to avoid a
higher total cost through duplication of services and the
possibility of continued exposure during the duration of the
sampling program.

102ND STREET OUTFALL REMEDIATION

SEDIMENT QUANTITIES

Love Canal related compcunds were found in the Niagara River
adjacent to the 102nd Street storm sewer outfall in a number
of sediment samples. The volume of contaminated sediments
within the remedial action zone, as defined by Malcolm
Pirnie in the 1983 EID and shown in Figure 6-1, was
estimated to be 14,80C cubic yvards. This assumes an
excavation depth of 4 feet. The 4-foot depth was selected
by Malcolm Pirnie. No data about contamination is available
below 4-feet (the limits of the samples taken by

Malcolm Pirnie), and contamination was found at the 3-foot
depth. Additional sediments samples would be required to
determine the maximum depth of contamination. For the
purpose of estimating the remedial costs presented herein,
it was assumed that the depth of excavation would be an
average of 4-feet.
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Table 6-2
SUMMARY OF ESTIMATED COSTS FOR SEWER REMEDIATION ALTERNATIVES

Costs
Annual Operation Total
Alternatives Capital and Maintenance Present Worth
1. Hydraulic cleaning1 $1,348,000 - $1,348,000
3. Abandon in—place2
and replace with ,
new line $7,080,000 - $7,080,000

NOTES:

1. Cleaning costs are based on hydraulic flushing and television
inspection of all the sewers. Short sections of sewers may
require mechanical cleaning and/or removal and replacement. Costs
include all sewers designated for cleaning in EID plus sanitary
sewer from Lift Station #6 to 66th and John Streets plus
Black Creek Culverts.

2. Includes 44,100 feet of 10-inch diameter sanitary sewer and
16,700 feet of 24-inch diameter storm sewer.

WDR99/005
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REEVALUATION OF IMMEDIATE STABILIZATION AND LONG-TERM
REMEDIAL ALTERNATIVES

General

The contaminated sediment deposits at the 102nd Street
Outfall are located adjacent to the 0Olin and Hooker 102nd
Street landfills. Those landfills may still be contributing
contaminants directly into the river or into the 102nd
Street storm sewer which passes through the landfills and
then into the outfall. Until such time that remedial
activities at the two landfills have been completed, no
permanent remediation of the outfall is considered
advisable., However, there are immediate actions that can be
taken in order to contain the contaminated sediments to
prevent migration. In addition long~term remedial actions
were evaluated.

Immediate stabilization alternatives considered in order to
minimize the impact of the contaminated outfall sediments
include the following:

o) No action

o Temporary stabilization utilizing filter fabric
and stone fill

o Temporary stabilization utilizing a berm, with or
without timber sheeting

o Temporary stabilization utilizing steel sheet pile

Long-term remedial alternatives considered include the
following:

o) No action subsegquent to temporary berm
construction

o In-place containment

o Removal of the sediments and interim storage at

Love Canal, or disposal at a permanent hazardous
waste facility or by other means.

All the long-term remedial alternatives (except no action)
require construction of either a stone berm with timber
sheeting or a steel sheet pile wall during immediate
stabilization.



Immediate Remedial Alternatives

Immediate stabilization alternatives considered in the 1983
Malcolm Pirnie EID for temporary alleviation of the high
priority action zone are discussed below.

(o]

No Action--The no action alternative included in
the 1983 EID referred to leaving the contaminated
sediments in place and not performing any remedial
measures to stabilize or remove sediments. The
alternative also included a monitoring program to
attempt to determine the rate of transport of
contaminated sediments to downstream areas.

Installation of Filter Fabric and Stone Fill~-This
alternative would involve placement of a filter
fabric on the river bed to cover the area of
contaminated sediment (Figure 6-1). Then a layer
of stone approximately 18-inches deep would be put
down to cover the fabric. Approximately 9,000
square yards of filter fabric and 4,500 cubic
yards of stone fill would be required to cover the
area.

The only benefit of this alternative over the no
action alternative is that after the fabric is
installed, sediment transport into the Niagara
River will be minimized. A major adverse impact
of this alternative is that preparation of the
area would require the removal and disposal of
miscellaneous debris. Also, installation of the
fabric would be difficult and would possibly have
to be done manually. In addition, during the
actual installation of the fabric, the sediments
would be disturbed causing increased transport
downstream. After the fabric is installed
leaching of the contaminants into the water column
or migration to greater sediment depths cannot be
ruled out. Accordingly, further evaluation of
this alternative was eliminated on the basis that
human health and the environment are not
adequately protected, and, as an engineering
alternative, the filter fabric/small stone cannot
be considered a reliable means of addressing the
problem.

Construction of a Berm~--This alternative would
involve construction of a temporary stone berm
(Figure 6-2), approximately 900 feet in length,
around the remedial action zone. Although the
berm is likely to be permeable, an overflow weir
would be constructed to assure that water entering
the area from the 102nd Street outfall could
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discharge into the Niagara River. The berm would
provide a quiescent zone around the outfall to
contain those sediments already there and settle
out and contain those sediments entering the area.

An important benefit of the berm over the filter
fabric alternative is that the contaminated
sediment would be contained to a greater degree.
Adverse impacts of this alternative include the
possible downward migration of the contaminants
and leaching of contaminants into the water
column. During placement of the berm,
resuspension and movement of the sediments could
occur; however, the berm would be constructed in
the area of low to no contamination.

If it was desired to make the berm impermeable to
allow for the possibility of dewatering the area
during any future remedial action and to contain
any leached contaminants, then timber sheeting
could be used. Since it is unlikely that the
timber sheeting could be installed through stone
berm, the sheeting would have to be installed
during the initial construction of the berm.
Therefore, a decision to retain the option to
dewater the area in the future must be made prior
to implementing this alternative.

Steel Sheet Pile--In this alternative, a steel
sheet pile wall could be installed instead of a
berm. The steel sheet pile wall is more costly
than the stone berm with timber sheeting, but
offers the following advantages:

- Existing debris and sediments would be
disturbed to a lesser extent during installa-
tion, since the steel sheets would occupy a
much smaller area than the berm.

- The long-term remedial alternative options
for dewatering, removal or in-place burial
are preserved.

- Installation of the steel sheets can proceed
more rapidly than the berm and under any
weather conditions.
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Costs for Immediate Stabilization

Present worth, including capital and annual operating/
maintenance costs, for the two immediate remedial alterna-
tives are presented in Table 6-4, Operation and maintenance
costs for the alternatives include annual inspection and
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Table 6-4
ESTIMATED COSTS FOR IMMEDIATE
STABILIZATION AT 102nd STREET OUTFALL

Alternative Costs
Annual Operational Total
Capital and Maintenance Present Worth
Berm2 492,000 2,000 509,000
Sheet Pile Wall 619,000 2,000 636,000
NOTES ¢
1. 1984 dollars. Present worth of capital and operation and
maintenance costs were calculated for 20 years at 10% discount
rate. No provisions were made to inflate future operating
costs.
2. Includes timber sheeting.
WDR99,/008



miscellaneous repairs. The capital costs for the stone berm
with timber sheeting, and steel sheet pile alternatives
include the costs associated with an exploratory soil boring
program which would be required to determine the depth to
bedrock and the type of soils beneath the 102nd Street
Outfall.

The stone berm is considered the most cost-effective
alternative. The estimated capital costs to construct the
berm are $492,000 and are detailed in Table 6-5. Annual
operating and maintenance costs are estimated to be $2,000.
The stone berm could be constructed as described in the 1983
EID with the exception that shot rock or run of crusher
stone would be used instead of the gravel fill material and
timber sheeting would be installed. The berm would be
constructed as shown on Figure 6-2.

However, the difference in present net worth between the
two alternatives ($127,000) is well within the normal
estimating bounds (-30 percent to +50 percent) for remedial
alternatives. The two alternatives should therefore be
considered essentially equal in costs, and the decision to
implement the short term or immediate stabilization can be
based on evaluation of other factors, such as adverse
effects on the environment.

Long-Term Remedial Alternatives

Long term actions should be coordinated with the remediation
of the two 102nd Street landfills. Three long-term remedial
alternatives (no action following construction of a berm or
wall, in-place containment, and.removal and disposal)
considered in the 1983 Malcolm Pirnie EID are discussed
below.

o No action subsequent to construction of the berm
or sheet wall--In this alternative, no further
remediation would be required following the
construction of the berm or sheet wall.

The major advantage of this alternative is that no
additional cost would be required. The major disadvantage
would be that the contaminated sediments remain at the
outfall.

o In-Place Containment--In this alternative the
102nd Street storm sewer would be extended to
discharge on the river side of the berm or wall.
The height of the berm or wall would be increased
from a top elevation of 565 ft. to 568 ft. Then
the area between the berm or wall and the current
shoreline would be backfilled with clean fill,
capped with clay, covered with topsoil and seeded.
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Table 6-5-
ESTIMATED COST FOR TEMPORARY STONE BERM

Item Quantity Unit Cost
Stone Berm
Exploratory Boring Program Lump Sum $14,000
Shot Rock or Run of Crusher 10,900 cy $20/cy
Rip Rap 850 cy $50/cy

Timber Sheeting

*1984 dollars.

WDR99/009

18,000 sqg.ft. $ 5/sq.ft.
Subtotal
Engineering, Contingencies, and

Legal (@ 35%)

TOTAL

Total*

$ 14,000
$218,000

42,500

90,000

$364,500

127,500

$492,000



A clay slurry wall (approximately 20 feet deep) would also
be constructed inside of the berm or wall through the fill
to the river bedrock or impervious clay subbase. This
slurry wall would prevent horizontal migration of any

-contaminants. The conceptual design of this alternative is

shown in Figure 6-3.

With this alternative the sediments are likely to
permanently remain in-place, unless a major
flooding event disturbs the cover. The
possibility of this occurrence can not be
calculated at this time.

o} Removal and Disposal--This alternative would
require the excavation of approximately 4 feet of
sediment in the outfall area shown on Figure 6-4.
The sediments would then be either transported for
disposal to an offsite facility or stored at an
interim onsite facility at Love Canal. Excavation
of sediments could be performed by mechanical
excavation, or hydraulic dredging. Based on an
assumed four-foot depth of excavation throughout
the area shown on Figure 6-4, approximately
14,800 cubic yards of sediment would be removed.
Excavation and dredging equipment and disposal
alternatives are discussed individually below:

- Land-Based Mechanical Excavation--The excava-
tion of contaminated sediments near the
shoreline would require construction of a
berm with timber sheeting or the steel wall,
during the immediate stabilization phase.
Next, the area would be dewatered, and

excavation would be accomplished through the

use of clamshells, draglines or backhoes
(described in the 1983 Malcolm Pirnie EID).
However, the maximum reach of a clamshell is
approximately 80 feet, a dragline 68 feet and
a backhoe 30 feet. Since contaminated
sediments extend approximately 150 feet
offshore, provisions would have to be made
for movinag the equipment into the river.
Since the bottom sediments will not support
the weight of heavy equipment, a gravel haul
road would have to be constructed in the
river along the base of the existing rip-rap
bank, and berms or mud mats used to allow
equipment to reach the sediments farthest
from shore. Water tight trucks would be
loaded with the sediment, which would be
hauled to an interim storage facility at
Love Canal, or transported elsewhere for
disposal. After the excavation is completed,
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all haul roads, berms, etc would have to be
disposed with the excavated sediments.

- Mechanical Excavation Using Land-Based and
Barge Mounted Equipment--This alternative is
not considered necessary because the
construction of the berm or sheet wall during
the immediate remedial action would make
barge mounted equipment unnecessary.

- Hydraulic Dredging--Either a Mud Cat dredge
or a 12-inch diameter suction cutterhead
dredge could be used for hydraulic dredging
of the river sediments. The dredge would
float on the water surface and vacuum up the
sediments and then pump the sediment/water
slurry at approximately 10 percent solids
concentration through a pipeline. The
pipeline (a double pipe would be used to
contain any potential spills) would be laid
directly on the ground along a suitable
overland route to a Love Canal interim
storage facility. At the storage facility
the solids would be settled out of the water
and the water returned via a second pipeline
to the outfall area for reuse. Mechanical
dewatering could also be used. Approximately
2,000 gallons per minute is the pumping rate
used for a dredging operation.

Sites considered for the onsite dewatering and storage of
excavated material included Love Canal and the 102nd Street
landfill which is adjacent to the site. However, a prelimi-
nary evaluation of the 102nd Street Landfill indicated
insufficient area to construct an above-grade storage
facility for excavated outfall sediments and berms (approxi-
mately 26,500 cy). Additionally, specific information (i.e.
soil conditions, land availability, etc.) with respect to
the 102nd Street larcfill area was not available. No
further evaluation of the possible use of the 102nd Street
Landfill was conducted.

The beneficial effect of the removal and disposal alterna-
tives is the permanent removal of the sediments. Because of
the berm or wall constructed around the outfall area, loss
of sediments to the downstream reaches of the Niagara River
during the excavation or dredging operation would be
minimal. The hydraulic dredging operation, however,
presents several adverse impacts in comparison to the
mechanical excavation alternative, as follows:



o Hydraulic dredging may not be feasible due to the
shallow (less than 24 inches) depth of the water
in the work area.

o Hydraulic dredging would require construction of a
dewatering facility, and would require treatment
of the water removed with the sediment. Since the
removal option should occur only after the 102nd
Street Landfill is remediated, the dewatering and
water treatment facility for this alternative may
not be required until well after similar
facilities required for the proposed remedial
dredging of Bergholtz Creek have been dismantled.
Therefore, the costs associated with dewatering
the hydraulically dredged material could be
significant.

o) The hydraulic dredging generation would require
removal of existing debris. (rocks, tire, etc.)
greater than six inches in any dimension from the
bottom. Manual removal of these materials is
currently the only feasible method, and could
result in additional exposure to workers. The
material would have to be trucked to a storage
facility.

For these reasons, the hydraulic removal of sediments from
the 102nd Street Outfall can be eliminated based on accept-
able engineering practices, i.e., it may not be a feasible
alternative.

Costs for Long-Term Remediation. Capital and operating and
maintenance costs for the long-term remediation alternatives
are presented in Table 6-6. Future actions (future capital
expenditures) should be implemented only after resolution of
the 102nd Street landfill litigation and remediation of that
site. Capital costs which would be incurred in the future
are presented in 1984 dollars. No present worth of that
future capital expenditure was calculated because it is not
known in which year the expenditure would be made.

Costs for permanent in-place containment include additional
"berm, rip rap, outfall extension, fill material, clay cover,
topsoil and seeding. In addition, costs for a clay slurry
wall and six monitoring wells were included. The operation
and maintenance costs for the in-place containment alterna-
tives would include maintenance of the rip-rap shoreline and

cap and some long-term monitoring.

Costs for the excavation alternatives include estimated
costs for the excavation and transportation to an onsite
interim storage facility (i.e. Love Canal). Costs for the
onsite interim storage at Love Canal of the sediments are
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) Table;6j6
ESTIMATED COSTS FOR LONG TERM
REMEDIATION AT 102ND STREET OUTFALL

Alternative Costs

1 ,
Future Annual Operational
Capital and Maintenance

No Action Subsequent v
to Temporary Berm - -

In-Place Containment - 598,000 -
Removal

Shore Based Equipment 350,000 -
NOTES:

1. Capital and Operations/Maintenance costs in 1984 dollars.

WDR99/010 -



presented later. The sediment removal alternative presents
costs using only the options of using shore-based equipment.
Mechanical excavation costs were based only on the quantity
of sediment to be removed. Since the excavation
alternatives involve the removal of the contaminated
sediment, no annual operating and maintenance costs are
associated with that alternative.

CREEK REMEDIATION

Additional Sampling of Cayuga Creek and the Creek Banks

Since the 1983 Malcolm Pirnie sampling program creek
sediment samples taken by the DEC (April and July 1984)
downstream of the 93rd Street outfall were found to contain
dioxin. The DEC sampling results indicate that reaches of
Bergholtz Creek downstream of the 93rd Street Outfall and
possibly Cayuga Creek may require remediation. In addition,
the 600-foot reach of Bergholtz Creek upstream of the 93rd
Street outfall, to the EID limits, previously determined by
Malcolm Pirnie to have no significant contamination, may now
be contaminated by sediments either moving upstream during
periods of backflow or downstream from the known
contaminated reach. The DEC and Malcolm Pirnie sampling
results are insufficient in scope to fully define the degree
and extent of contamination throughout Bergholtz Creek, in
Cayuga Creek or on the creek banks. In order to resolve the
potential contamination question two alternatives are
available:’

o Develop and implement an extensive sampling and
analysis program followed by any necessary
remedial actions.

o} Assume that remediation will be required in the
first, second, and third incremental reaches of
the creeks (see Figure 6-5) and implement removal
of the sediments in the additional reaches during
the currently recommended remediation project.

Contamination has been found at a number of separated areas
in Bergholtz Creek. The remediation of just these "hot
spots" is not technically feasible using either hydraulic
dredging or mechanical excavation, nor is it acceptable from
a public health protection aspect, since the "hot spots" may
have migrated in the two years since sampling, and
additional sampling would be necessary to confirm that the
"hot spots" had been cleaned. The cleaning of the entire
stretch of Bergholtz Creek is the more conservative
approach. However, the volumes of sediment associated with
Cayuga Creek and the difficulties associated with removing
them are of such magnitude that a limited additional
sampling program is necessary to arrive at the most feasible
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and cost-effective remedial alternative for mitigating the
contamination that might be found there.

Consideration should also be given to sampling the
embankments of Bergholtz and Black Creeks within the reaches
designated for remediation to determine if significant
amounts of contaminants were deposited on the embankments
during flood conditions. From information collected from
the U.S. Army Corps of Engineers, the 10-year flood level is
approximately 9 feet in elevation above the creek bed for
this reach of Bergholtz Creek and 10 feet in elevation above
the creek bed during a 50-year storm event. Therefore,
there is a possibility that if the creek sediments are
contaminated, that they could become resuspended during a
storm event and redeposited along the creek banks. The U.S.
EPA performed sampling in the backyard of one resident
located on the north side of the creeks between 94th and
95th streets in September, 1984. This area is low=lying
with very gentle slopes to the creek. When the creek
floods, the water can be expected to travel as far as

35 feet up the bank at this location. The results of this
sampling did not indicate the presence of dioxin. Since
this location is the most likely area to find significant
dioxin contamination along the creek banks, there does not
appear to be detected at other creek bank locations. ’\
However, additional samples should be collected for
verification purposes. Sampling and analytical cost
estimates for these limited sampling programs were prepared,
based on the following assumptions:

o} Sediment samples should be collected to a depth of
less than 12 inches and analyzed for only 2,3,7,8-
TCDD because, with the exception of one sample
containing 2-chloronapthalene, no other organics
of suspected Love Canal origin were detected by
Malcolm Pirnie in excess of the screening criteria
in the creek sediments. Only sediment samples
would be taken because no significant
contamination was detected in the creek water.

o Bank samples on both sides of Black and Bergholtz
creeks can be taken simultaneously with the
additional creek bed sediment samples taken in
Cayuga Creek.

o Bank samples will be taken at two locations on
each bank, at the existing tree line and
approximately midway up to the top of the bank.
Individual samples would be taken for each
location on both north and south banks and
retained for separate analysis if needed. The
initial SCV would be of samples composited by
location i.e., the two tree line samples would be
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composited. A positive indication of dioxin
contamination would lead to analysis of each
individual sample in the composite.

o Sediment samples will be collected in Cayuga Creek

at 50-foot intervals from the confluence with
Bergholtz Creek to the Little Niagara River at
three locations across the bottom of the stream
bed. The samples from one 50 foot interval will
be composited for one analysis.

o Soil cores should be collected across the former
connection between Cayuga and Bergholtz Creeks
along the south side of Oak Island. In 1976 the
Cayuga Creek Drive Bridge over Cayuga Creek was

constructed. Debris from the bridge construction/

was used to fill the channel on the south side of
Oak Island. The sediment which collected in the

passage on the south side of Oak Island and/or the

bend in Cayuga Creek could have been contaminated
with Love Canal related sediments.

o Test borings should be conducted to a depth of ten

feet (or refused) at approximately 300 foot
intervals along the first and second incremental
reaches to determine creek bed stability for use
during mechanical excavation alternative.

o Physical characteristics of the sediment should be

determined by testing for settleability, filter

leaf test; hydrometer test (fives fraction); water

content; and Atterberg limits.

Approximately 116 composite creek sediment samples would be

collected at Cayuga Creek to the Niagara River. In the area

of Bergholtz and Black Creeks, approximately 20 embankment
samples would be taken.

The estimated costs for the additional sampling and analysis
are as follows:

o Cayuga Creek to the Niagara River $93,600 I
o Embankment samples - $28,000

In estimating the costs of the additional sampling and
analysis, the assumption was made that each reach would be
sampled at separate times requiring duplication of some
tasks. These costs include worker decontamination
facilities, labor for sampling and appurtenances, sampling
equipment, preparation of the work and safety plans,
preparation of sampling and analysis plans, and preparation
of an engineering report.
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Although the potential exists that Love Canal-related
contaminants may have been discharged to Cayuga Creek,
insufficient data exists to verify and quantify its
existence and extent. For this reason, and because it was
-specifically outside the scope of the current work plan,
remediation methods and costs for Cayuga Creek were not
determined. The sampling program recommended above would
enable an estimate to be made of the type and cost of any
remedial action necessary in Cayuga Creek or for the banks
of Black and Bergholtz Creek. The timing of the sampling

program can be such that no delay in the remedial activities’

in Black and Bergholtz Creek would be experienced. The
sampling program results would also assist in finalizing the
remedial activity planned for Bergholtz Creek, since only
mechanical excavation could be used to excavate the banks.

SEDIMENT QUANTITIES

Based on the results of the creek sediment analyses a
recommendation was made in the 1983 Malcolm Pirnie EID to
excavate Bergholtz Creek extending from 500 feet downstream
to 150 feet upstream of the confluence with Black Creek and
to excavate a portion of Black Creek extending from
Bergholtz Creek to a point 200 feet upstream. This area
included all locations where dioxin was found by

Malcolm Pirnie sampling effort as presented in Figure 6-5.
For the purpose of estimating contaminated sediment
quantities and remedial costs, it was assumed that the depth
of excavation would be an average of 18-inches across the
width of the creek bed. All contaminated sediments, debris
and up to 6-inches of underlying dense silty clay would be
removed. The actual sediment guantities removed during
remediation are a function of the depth of excavation which
may be limited by the method of excavation, and can only be
determined during the remedial construction. Malcolm Pirnie
did not estimate sediment quantities in 6-inch intervals to
a depth of 4 feet because no contamination was detected
during their sampling below the one-foot depth, and

Malcolm Pirnie feels there is no justification for
excavation to an average depth greater than 18-inches.

Approximately 1,800 cubic yards of sediment would be removed
from the original limits of Black and Bergholtz Creek
recommended for remediation in the 1983 EID as shown in
Figure 6-6.

Due to the continued potential for contaminated sediment
transport within the creeks and from the contaminated sewers
to the creeks, and due to the potential existence of _
contamination in previously unsampled downstream reaches, or
in the creek banks, the maximum quantities of sediment that
may ultimately require excavation and disposal (see

Table 6-7) were estimated for the following incremental
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Table 6=7
ESTIMATED CONTAMINATED CREEK SEDIMENT QUANTITIES

Contaminated
5 Sediment Quantities

Location (cubic yards)
Black and Bergholtz Creek 1,800

(1983 EID limits)
Black Creek from EID

limits to 98th Street

twin culverts (part of

1st incremental reach) 300
Bergholtz Creek from EID

limits to 93rd St.

storm sewer outfall (part

of 1st incremental reach) 1,670
Bergholtz Creek from 93rd St.

to confluence with Cayuga Creek

(2nd incremental reach) 11,250
Cayuga Creek from confluence

with Bergholtz Creek to Little

Niagara River (3rd incremental

reach) 24,000

3
Creek Banks 3,000
NOTE:
1. Assumes 18-inch average depth of excavation within creek
bed.

2. See Figure 6-7 for locations.
3. Assumes the banks of Bergholtz and Black Creeks are excavated to a

depth of six inches for a distance of approximately 30 feet away
from the creek bed on the north bank, and about 22 feet away from
the creek bed on the south bank.

WDR99/011



reaches of Black, Bergholtz and Cayuga Creeks (see
Figure 6-7):

o First Incremental Reach--500 feet of Black Creek
upstream of the reach designated for remediation
in the 1983 Malcolm Pirnie EID to the 98th Street
culverts and 600 feet of Bergholtz Creek
downstream of the reach presently designated for
remediation to the 93rd Street storm sewer outfall
(1,970 cubic yards);

o Second Incremental Reach--2000 feet of Bergholtz
Creek from the 93rd Street storm sewer outfall to
the confluence with Cayuga Creek (11,250 cubic
yards) ;

o Third Incremental Reach~-~6300 feet of Cayuga Creek
from the confluence with Bergholtz Creek to the
Little Niagara River (24,000 cubic yards).

o Creek Banks--Approximately 3100 feet along the
north and south banks of Black and Bergholtz
Creeks, with distances away from the creek bed
varying between 22 and 30 feet.

As has been previously mentioned, the most recent sampling
of Bergholtz Creek by DEC has revealed the presence of
dioxin in one sample near the confluence of Bergholtz and
Cayuga Creeks and in several samples taken between 90th and
93rd Streets. While the following discussion of remedial
measures is oriented primarily toward those areas of the
creeks that were demonstrated to be contaminated by the
results of the Malcolm Pirnie sampling, the most effective
remedial alternative would entail cleaning of the entire
reach of Bergholtz Creek from above the confluence with
Black Creek all the way to the confluence with Cayuga Creek.
That area is encompassed by the original EID remedial limits
and incremental reaches 1, and 2above.

EVALUATION OF REMEDIAL CLFANUP ALTERNATIVES

Hydraulic Dredging

Hydraulic dredging cannot be universally applied to all the
creek sections. Black Creek cannot be hydraulically dredged
because of the physical constraints of the creek. In
addition, if the banks along Bergholtz Creek are determined
to require remediation they cannot be hydraulically dredged.

Hydraulic dredging of Bergholtz Creek could be accomplished
using a 12-inch cutterhead suction dredge. Temporary berms
would be placed in the creek to isolate a 500 foot section.
The sediments in that section would be slurried with creek
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water as they are mechanically agitated by the cutterhead
and then pumped at an approximate 10 percent solids concen-
tration through a double pipeline to a dewatering facility
at the Love Canal site. Because of the water usage rate,
this alternative is probably limited tc use with a nearby
onsite dewatering facility. For this alternative, approxi-
mately 2,500 feet of 8-inch high density polyethylene pipe
(HDPE) would be laid directly on the ground along a suitable
overland route to the dewatering facility located within the
canal site (see Figure 6-8). At the dewatering facility the
solids would be settled out of the water and the water
returned via a second 18-inch gravity HDPE pipeline parallel
to the 8-inch pipeline to the creeks for reuse. The two
HDPE pipelines would be encased in steel pipe to contain
possible leakage from pipe joints. Temporary earthen berms,
as shown in Figure 6-4, would be installed in the creek to
provide adequate water depth to operate the dredge (i.e., a
minimum of 24~inches), to minimize the quantity of water
ultimately requiring treatment and to minimize the escape of
suspended solids from the work area. The segment would be
dewatered, and workers would enter the creek bed to remove
debris larger than 6 inches in any dimension to avoid
clogging the dredge pipe. The segment would be reflooded.
One potential problem in attempting to flood the creeks to
float the dredge is that there are two banks. These two
areas are on the north bank between 94th and 96th streets
and the south bank between 91st and 93rd streets. Flooding
these areas would encompass a larger area and may begin the
encroach on residential lawns. Consequently, in these two
areas of Bergholtz Creek greater control would be required
to confine the flooding within the creek bed, or short side
(bank) containment berms would have to be erected on a
temporary basis. Two passes of the dredge are likely to be
required. The first pass would pick up the loose sediments
while the second would actually cut down into the creek bed.
The creek segments would be drained after two passages of
the dredge for visual inspection to ensure the dredge had
cleaned the appropriate areas. If contaminated sediments
were still present, although temporary earthen berms will be
placed in the creeks, the flow of the creeks will not be
diverted around the work zone, but will be allowed to pool
behind the berms. The berms will be constructed to allow
storm events to pass over the upstream berm and through the
work area to avoid flooding the upstream areas. The fact
that storm water would pass through the work area is
considered to be equivalent to the existing creek flow
patterns. To minimize the potential for storm events, the
creek cleaning would be scheduled during historical dry
weather periods. The berms would be "leapfrogged" down the
creek as the dredging progresses. The placement of berms
and scheduling of the creek cleaning will be similar for the
mechanical excavation alternatives, except that the section
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of creek to be cleaned would not be reflooded until
excavation was complete.

Hydraulic dredging offers the primary advantage of minimal
handling of sediments between the dredging site and the
dewatering/containment site. It also reduces the potential
for fugitive dust that could result from mechanical excava-
tion and transport. Hydraulic dredging, however, necessi-
tates construction of two pipelines that remain in place for
the duration of the operation and building a dewatering
facility not necessarily required by mechanical excavation.
Additionally, the depth of removal of sediments cannot be
precisely controlled. Finally, hydraulic dredging results
in an extremely large volume of water (between 3 million and
23 million gallons) that must be transported, stored and
treated. These difficulties were recognized in the

1983 Malcolm Pirnie EIF which stated ". . . hydraulic
dredging of Black and Bergholtz Creeks has been effectively
eliminated from consideration as a feasible alternative.

The difficulties involved with siting and constructing a
settling basin, rehandling of dredge solids, and treating
the return water were deemed formidable obstacles to the
selection of this alternative."

The factors affecting excavating efficiency of hydraulic
dredging in shallow water bodies such as Bergholtz Creek
are:

Cutter lengths and design

Cutter speed and swing speed

Suction mouthpiece and suction velocities
Elevation control

Material characterization and stratification

0Oo0o00O

Based upon the limited physical data available on Bergholtz
Creek sediments, a hydraulic dredge appears to be capable of
removing the sediments; however, production efficiencies may
be substantially different than the assumed values used here
in preparing preliminary cost estimates. Production capa-
bility would be hampered by excessive debris, much of which
would have to be manually removed prior to dredging.

The dewatering facility required for the dredged sediments
and treatment facilities required for the water removed with
the sediments are described later. The creek sediments
mostly consist of dense clays; however, slurrying the
sediments during dredging will probably cause some
consolidation (settling) problems as the sediments are
dewatered. This could affect the reuse of the water in the
creek segments by restricting the recirculation of water
from the dewatering facility back to the creeks, and could
delay closure of the interim secure storage facility which
is be used as a dewatering facility. If consolidation/



stabilization is determined to be a problem, stabilizing
agents such as flyash (available from local power plants)
would be added to the sediments. Due to the poor settling
characteristics of the fine clay and silt sediment, it is
likely that coagulants such as alum and or polymer may be
required to aid in the settling process. Laboratory testing
will be required to determine appropriate chemicals,
dosages, and settling/consolidation characteristics. The
same laboratory tests can be used to determine if physical
agents, such as fly ash, can be used. It must be noted that
if coagulants are added to the sediment, the passive
dewatering containment facility as described in the
following sections may not work, since the coagulants would
blind the filter fabric and sand layers over the leachate
collection system. In that event, a separate dewatering
would be necessary for hydraulic dredging to be used, or
mechanical excavation would have to be used in its stead.

The minimum rental period for the dredge and appurtenances
is one month. Therefore, the cost for hydraulic dredging is
primarily a function of operating time and not volume of
material removed.

Based on an assumed optimum operating rate of 50 cubic yards
of material removed per hour, approximately 34 working hours
are required to remove 1,700 cubic yards of sediments at

10 percent solids content. In addition to the minimum
rental costs, some 40 percent of the total costs are associ-
ated with the 8-inch and 18-inch HDPE pipes. It was assumed
that this pipe would have to be purchased and then either
stored for future use or disposed of with the sediments at
the end of the project. The outer steel pipes would be
rented.

Hydraulic dredging costs for the 650-foot section of
Bergholtz Creek specified in the 1983 Malcolm Pirnie EID,
including decontamination procedures, are estimated to be
approximately $700,000. The 8-inch and 18-inch HDPE pipes
account for 40 percent of this cost. The present worth of
this alternative is presented in Table 6-8.

Due to the minimum rental period and assumed short dredge
time required for the reach of Bergholtz Creek recommended
in the 1983 EID, hydraulic dredging of the first and second
incremental reaches of Bergholtz Creek to the confluence
with Cayuga Creek (as shown on Figure 6-7) would not
significantly increase the project costs if done under the
same contract. However, if those additional reaches,
totaling approximately 3,000 feet in length, were dredged
independently, the cost would nearly double. No operation
and maintenance costs are anticipated in future years, since
the removal of the sediments would negate the need for such
operations.
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~Table 6-8 ;
ESTIMATED COSTS OF CREEK REMEDIATION ALTERNATIVES

: Costs1
Alternatives Annual Operating Total
Capital and Maintenance Present Worth

1. No Action - - -
2. Filter Fabric and Stone
1983 EID limits only NOT TECHNICALLY FEASIBLE
3. Hydraulic Dredging of
Bergholtz Creek

- 1983 EID limits only2 700,000 - 700,000
- 1st incremental reach only 378,500 - 378,500
- 1983 EID limits plus

1st incremental reach 798,000 - 798,000
- 1983 EID limits plus 1st

and 2nd incremental reaches™ 1,026,000 - v 1,026,000

4. Mechanical Excavation
Land-Based clamshell

- 1983 EID limits 165,000 - 165,000
- 1lst incremental reach
only 128,000 - 128,000
- 1983 EID limits plus
1st incremental reach 225,000 - 225,000
Tracked Front End Loader
- 1983 EID limits only 184,000 - 184,000
. - 3
- 1st incremental reach
only 5 144,000 - 144,000
- 1983 EID limits plus
1st incremental reach 248,000 - 248,000

- 1983 EID limits plus
1st and 2nd incremental
redress 1,178 - 1,178
- Black Creek only 6 120,000 - 120,000
5. Additional Sampling on
banks of Bergholtz and »
bed of Cayuga Creeks 169,000 - 169,000

6. Culverts

- Culvert Bergholtz Creek NOT TECHNICALLY FEASIBLE

- Culvert Black Creek NOT TECHNICALLY ACCEPTABLE
7. Fence Downstream Sections of

Bergholtz and Cayuga Creeks 145,000 2,000 161,000
NOTES:

1. Present worth is expressed in $1,000; based on 1984 dollars;
assumes interest of 10 percent over 20 years.

2. Includes the reach of Black Creek from EID limit upstream
to the 98th Street twin 48-inch culverts. '

3. Location of incremental reaches shown on Figure 6-5.

4, _Due to minimum rental period there is very little additional cost
associated with the hydraulic dredging of the 1lst incremental and/or
2nd incremental reaches under same contract with dredging original
limits.

5. Black Creek - from confluence with Bergholtz upstream to 98th Street
twin 48-inch culverts.

6. Assumes all sampling and analysis done under one program.
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Additional lengths of the two pipelines (about a mile total)
and booster stations would be needed to transfer the sedi-
ments and dredge water from the further downstream reaches
of the creek back to a dewatering facility at the

Love Canal. The total cost of hydraulically dredging
Bergholtz Creek from above the confluence with Black Creek
to the confluence with Cayuga Creek would be $1,026,000.

Mechanical Excavation

The simultaneous mechanical excavation of the EID and lst
incremental reach areas of both Bergholtz and Black Creeks
can be done using either land-based clam shells or a
combination of tracked front end loaders and land based clam
shells. Preliminary indications are that mechanical excava-
tion of the Bergholtz Creek 2nd Incremental reach (93rd
Street to Cayuga Creek) could be done with a combination of
front-end loaders and clam shells, or front-end loaders and
trucks working on a haul road constructed in the creek bed.
Cayuga Creek can not apparently be mechanically excavated by
any means. Mechanical excavation is the only method that
can be used to clean the creek banks.

Land-Based Equipment. Mechanical excavation of the 650-foot
sections of Bergholtz Creek and Black Creek recommended in
the 1983 EID could be done through the primary use of land-
based clamshells. In addition, as previously discussed, the
500-foot section of Black Creek upstream of the 1983 EID
limits to the 98th Street twin 48-inch culverts would be
included in any remediation of Black Creek. Excavation of
this section represents minimal sediment volume (see

Table 6-=7).

In order to dewater the creeks for excavation, temporary
earthen berms would be constructed, as shown in Figure 6-6.
The work zone would then be dewatered as much as practical
to facilitate the excavation and minimize the potential of
spillage due to watery sediments when loading trucks.
Dewatering would also allow better control and monitoring of
the excavation depth. Again, the berms would be constructed
to allow the normal creek flow to pool behind the berms, and
to pass storm flow without flooding the upstream areas.

Access to the creeks would be from a haul road (see

Figure 6-6) constructed along the south bank from the 93rd
Street school to a point about 700 feet upstream from
Bergholtz Creek on Black Creek. A temporary stream crossing
at the mouth of Black Creek would be needed to excavate
Bergholtz Creek above the confluence. Clearing and grubbing
would be needed in the creek channels and along the bank
access points. Mechanical excavation using only the land-
based clamshells would require essentially total removal of
vegetation on the south banks of Bergholtz and Black Creeks.
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The excavated sediments would be deposited in watertight
trucks for transport off site or to an interim secure
storage facility at Love Canal. Since the majority of creek
sediments to be excavated are dense clay, no problems are
anticipated with consolidation and stabilization of these
sediments if the sediments are placed in a storage facility.
If a problem were to occur, stabilizing agents such as
flyash are readily available in the area. A decontamination
station would be established in the 93rd Street School
parking lot or in the field behind the 93rd Street School
(as shown on Figure 6-8) for washing down the trucks and
excavation equipment. While some dust and mud along the
haul route (particularly in the vicinity of 93rd Street and

- the Canal Site) is unavoidable, it is considered control-

lable through the use of double lined and caulked (water
tight) trucks and dust covers. The sediments are also

- anticipated to be moist; additional water could be applied

for dust control after the.trucks are loaded. Potential
haul routes to the onsite interim storage facility are shown
in Figure 6-8. Water from the decontamination station would
be collected for treatment at the Love Canal Treatment
Facility. After completion of each portion of the sediment
excavation, the access road would be excavated and
transported to the storage or disposal facility.

. At completion of the sediment removal, the clam shells,

trucks, and other equipment would undergo decontamination.
This procedure is likely to include hydroblasting, steam
cleaning, solvent wiping, and distilled water rinsing. All
decontamination water would be collected and then treated at
the Love Canal Treatment Facility. Any solvent cloths used
to wipe down the equipment would be disposed of or stored
with the sediments. After the decontamination procedure has
been completed, several wipe cloth samples would be taken
and analyzed for specific Love Canal related compounds to
assure that no unacceptable contamination remained on the
equipment. The analyses would take approximately 3 weeks,
during which time the equipment would remain impounded
within the Love Canal facility. If the analyses indicate no
remaining contamination, the equipment would be released.
However, if analysis indicates contamination, the decontami-
nation procedure would be repeated.

The total project cost for land-based mechanical excavation
using clam shells of the 650-foot section of Bergholtz Creek
and 700-foot section of Black Creek is estimated to be
$165,000. No operating and maintenance costs are
anticipated in future years. The present worth of this
alternative for the EID and lst incremental reach areas is
presented in Table 6-8. Because of the proximity of houses
to the banks of Bergholtz Creek downstream of the 93rd
Street bridge (2nd incremental reach), the use of only



land-~based clam shells is not technically feasible, and can
be eliminated from consideration as an alternative.

Tracked Front-End Loader and Land-Based Equipment. If
remediation is determined to- be required in the second
incremental reach in Bergholtz Creek, the use of tracked
front-end loaders possibly in connection with a land-based
clamshell becomes necessary due to the physical constraints
of this section of creek. Again, temporary earthen berms
would be constructed as shown in Figure 6-7 and the work
site sequentially dewatered as described in previous
sections. Temporary by-pass pumping may be necessary to
ensure that the creek beds remain dewatered to maintain
stability of the creek beds as haul road. Front-end loaders
would then excavate and move the sediments to one or more
stock pile locations within the creek beds. As the front-
end loaders excavate and move contaminated sediments, haul
roads within the creek beds could be constructed, if needed,
by placing filter fabric and two feet of crushed stone on
the clean creek bed. This would minimize dust from repeated
passes of the front-end loader. The clamshell on the bank
or a tracked front-end loader in the creek bed would then
remove the sediments from the stockpile location and place
them in watertight trucks. These trucks would then haul the
sediments over the creek bed, haul roads, up the access
ramps to the banks, be washed down at the decontamination
stations, and travel any one of the designated haul routes
to the onsite storage facility.

To remediate the areas between 98th and 93rd Streets either
of the alternative decontamination stations identified on
Figure 6-7 may be utilized. To remediate the creek beyond
93rd Street another decontamination station would have to be
installed between Cayuga Drive and the bank of the creek
across’ from 89th Street, since the haul trucks could not
pass under the 91st Street bridge. A cofferdam would then
be placed opposite this decontamination station in the creek
bed so that the creek increment from 91st Street to 89th
Street would be divided into two working sections. Trucks
would enter or exit the creek bed for either section via the
access ramps located adjacent to the decontamination
facility. Existing trucks would be thoroughly cleaned of
any creek sediments at the decontamination station before
existing onto the street. It is necessary for the trucks to
travel across 91st Street on the intersection Cayuga Drive
because there is not enough clearance under the 91st Street
bridge. Therefore trucks would travel a short distance on
91st Street/Cayuga Drive past the 91st Street bride and then
re-enter the creek bed haul road via an access ramp. The
trucks would then travel through the creek bed until 93rd
Street where the trucks would exit the creek and follow the
haul roads constructed to the onsite facility. The 93rd
Street foot bridge would need to be demolished and replaced
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later to allow truck traffic through the creek beds. 1In
order to minimize concern over any dust or sediment
accumulated in the Streets due to truck traffic, a street
sweeper would be utilized during the entire period of the
creek cleaning operations.

The total project cost for the mechanical excavation
alternative is estimated to be $1,178.000. No operating and
maintenance costs are anticipated in future years.

The costs of the mechanical excavation alternative are
comparable to the hydraulic dredging alternative. The
primary attractions of the mechanical excavation approach
include the following: (1) The size of the interim storage
facility can be substantially reduced (by a factor of 3 to
5) from that required for hydraulic cleaning; (2) the
interim storage facility may be capped immediately following
completion of the creek cleaning; (3) the completeness of
the creek cleaning can be more carefully controlled and

(4) mechanical excavation is simpler, and therefore less
likely to find; than hydraulic dredging.

The disadvantages with the mechanical excavation approach
would be the difficulty in excavating the sediments,
particularly the upper layer of loose sediments, if the area
were not properly dewatered; and the potential instability
of the creek beds to maintain a haul load. 1In order to
better determine the stability of the creek bed sediments
and hence their ability to maintain truck traffic, test
borings could be performed along the creek beds. Ten
borings would be sufficient.

Provided that the creek is kept properly dewatered and the
sediments provide sufficient bearing capacity as determined
by the test borings, the tracked front-end loader in
combination with the clamshell is better able to control and
monitor the excavation depth than a hydraulic dredge and
disturbance to nearby residences and streets is minimized by °
using the creek beds as haul roads. As with all creek
remediation alternative, personnel would be required to
observe appropriate health and safety measures.

Mechanical Excavation of Black Creek. Black Creek can be
cleaned only by mechanical excavation in the open creek bed
downstream of the culverts at 98th Street. This excavation
could be done simultaneously with the cleaning of Bergholtz
Creek as discussed in the previous section, or at the same
time the sewers are cleaned. This cleaning of Black Creek
in conjunction with the sewers makes good engineering sense
since the culverts of Black Creek must also be cleaned
hydraulically. Combining the cleaning of the culverts and
Black Creek itself would prevent the recontaminantion of the
culverts by backflow. However, budgetary and time
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constraints must enter into the decision to combine the
cleaning of Black Creek with the sewers.

If cleaning the 700-foot open section of Black Creek is done
independently of Bergholtz Creek, excavation of
approximately 400 cubic yards of sediment and
decontamination procedures would be the same as those
previously discussed. The access road would be constructed
along the south bank of Black Creek and out to Greenwald
Avenue. In addition, a concrete wall with a tidal gate
would be installed in Black Creek near the confluence with
Bergholtz Creek. This wall and gate would allow the water
in Black Creek to continue to flow into Bergholtz Creek, but
would prevent water in Bergholtz from backflowing into and
possibly recontaminating Black Creek or the culverts.

Excavation of the 700-foot open section of Black Creek
independently of the Bergholtz Creek cleanup is estimated to
cost $120,000. A majority of these costs are associated
with the mobilization/demobilization, decontamination
station, and equipment decontamination procedures. ‘The
costs of this alternative are presented in Tables 6-8 and
6-9.

In-Place Stabilization

In-situ stabilization includes methods which secure contami-
nated sediments in place to prevent or minimize further
transport of sediments downstream. In-situ stabilization
methods discussed in the 1983 EID that might be applicable
to Black and Bergholtz Creek sediments consist of the
following:

o Placement of filter fabric and small stone
o Placing and culvert for the creek to flow through

These are discussed individually below.

Filter Fabric and Small Stone. In using this in-situ
stabilization approach, the creek section would be
dewatered, the filter fabric placed on the creek bed, and
then approximately 8-inches of small stone placed on top of
the filter fabric. Based on the 700-foot section of Black
Creek and the 650-foot section of Bergholtz Creek
approximately 45,000 square feet of filter fabric and

1100 cubic yards of small stone would be required to
effectively cover the area. In order to place the fabric
and stone, the creeks would be dewatered. Construction
should be performed during periods of dry weather so that
the potential for flooding the work site would be minimized.

While this approach should minimize or eliminate the trans-
port of contaminated sediments into the downstream reaches,
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Table 6-9
MECHANICAL EXCAVATION OF BLACK CREEK

WITH FRONT END LOADER/CLAMSHELL

COST BREAKDOWN

Item

Mobilization/Demobilization
élearing and Grubbing

Access

Dewatering with Berms

Staging with Front End Loader

Remove stockpiles with Clamshell

Remove Temporary Berms

Backfill

Remove Access Road

Washdown Station

Transport Material

Concrete Wall and Tidal Gate

Decontamination Procedure

Down time for Equipment (1 monthj
3 Trucks
1 Clamshell

1 Front endloader

Analysis (Wipe Samples)

Contingencies and Engineering (35%)

TOTAL ESTIMATED PROJECT COST

WDR992/013

Quantity Unit Cost
Lump Sum 10,000
Lump Sum 3,000
400 cy $12/cy
Lump Sum 5,000
400 cy $1.50/cy
400 cy $ 4/cy
500 cy $ 4/cy
400 cy $ 12/cy
400 cy $ 4/cy
Lump Sum 25,000
1300 cy $ 4/cy
Lump Sum 4,000
Lump Sum 5,000
Lump Sum 12,500
4 $ 1,000
Subtotal
6~-38

Total
$10,000
3,0QO
4,800
5,000
600
1,600
2,000
4,800
1,600
25,000
5,200
4,000
5,000

12,500

4,000
$89,100

30,900

$120,000



the sediments are not removed and therefore there is a
potential, although minimal, for future sediment transport.
Additionally, the alternative is not technically feasible
for the entire length of Bergholtz Creek to Cayuga Creek or
for the banks. No further consideration of this remedial
alternative was undertaken.

Complete Culvert. Piping is not considered a feasible
alternative for Bergholtz Creek. The dimension of the creek
and the associated drainage area is too extensive to render
piping to be practical and would increase the possibility of
flooding in developed areas.

Black Creek could be completely piped through twin 43-inch
by 68=inch elliptical culvert pipes as described in the 1983
EID. The complete piping approach would involve piping the
entire 700-foot stretch from the confluence with Bergholtz
Creek upstream to the existing twin 48-inch pipes.

The section of Black Creek to be piped would be dewatered
(same dewatering method as for mechanical excavation). 1In
order to prepare an even bearing surface and to allow the
culvert pipe to be laid at an even grade, some sediment
excavation from the creeks would have to be done. This
excavation would most likely remove the majority of the
contaminated sediments; therefore, these sediments would
have to be placed in an offsite disposal facility or an
onsite interim secure storage facility. After the pipes have
been installed, clean soil would be back filled to cover the
pipes or gabions could be installed over the pipes. The
area could then be seeded. Because it appears that the
contaminated sediments would have to be removed to permit
installation of the pipe, the installation of a pipe and
cover material would be an added cost (estimated at
$207,000) to the mechanical excavation alternatives and have
no additional benefit. This remedial alternative can be
screened from further considerations.

Fence Remaining Sections of Bergholtz and Cayuga Creeks

At the present time, only the sections of creek near the
confluence of Bergholtz and Black Creeks are enclosed by a
fence. In order to prevent access to the remaining sections
of the creeks, fences could be installed along the remaining
downstream sections of Bergholtz and Cayuga Creeks. If the
downstream reaches of these creeks were to be fenced,
approximately 20,000 feet of fence would have to be
installed at an estimated cost of $145,000. Annual
maintenance costs are estimated to be $2,000. The present
worth of this alternative is presented in Table 6-8.
Institutional alternatives, such as increasing public
awareness of the hazards associated with the creek, posting
signs, or passing ordinances prohibiting fishing or water
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sports could be utilized in conjunction with the fencing to
limit human contact with the creeks. The reliability of
such institutional measures is dubious; furthermore, the
contamination in the creeks would not be removed, and would
continue to pose some degree of hazard to the populace near
the creeks, and to the environment of the Niagara River and
other downstream areas. This alternative is not acceptable
as a final remedial measure on the basis of protecting human
health or the environment, and can be removed from further
consideration, unless it is carried out in conjunction with
one of the removal options.

SUMMARY OF REMEDIAL ALTERNATIVES FOR THE CREEKS

The present worth of the alternatives evaluated are
presented in Table 6-8. Mechanical excavation of Bergholtz
and Black Creek using a combination of tracked front-end
loaders with clamshell equipment would provide the following
advantages:

o minimize clearing and grubbing of numerous mature
trees along embankments of Black and Bergholtz
Creeks.

o easily adaptable for excavation of creek banks if

remediation is required.

o better control of depth and completeness of
excavation.

Due to the above-listed advantages the most feasible
cleaning alternative appears to be mechanical excavation of
Bergholtz and Black creeks using front-end loaders with
land-based equipment. The total excavation cost is
estimated to be $1,178,000.

Some concern has been raised regarding the potential for
recontamination of Bergholtz Creek by the 93rd Street School
site. Although design of the cleanup of Bergholtz Creek
could be undertaken immediately to expedite the remediation
efforts, actual cleanup of Bergholtz Creek should not be
undertaken until the currently ongoing remedial
investigation of the 93rd Street School site is completed.

In order to further define the degree and extent of contami-
nation in Cayuga Creek and develop remedial actions (if
necessary), it is recommended that additional creek sediment
samples be taken in Cayuga Creek from the confluence with
Bergholtz Creek to the Niagara River. In addition, embank-
ment samples within the 1983 EID limits and the first and
second incremental reaches should be taken to determine if
the banks of Bergholtz and Black Creeks need to be
excavated. To minimize sampling costs, it is recommended



that all the sampling be done under one project. The total
sampling and analysis costs for all reaches recommended for
sampling is estimated to be $169,000.

Remediation methods and costs have not been evaluated for
those reaches of Cayuga Creek downstream of the confluence
with Bergholtz Creek. No attempt should be made to apply
unit costs to these reaches because such aspects as limited
access to the creek, increased flow and greater depth may
significantly increase the costs of remediation in these
areas.

SEDIMENT TRANSPORT AND LEACHATE WATER TREATMENT

GENERAL

Sediment removal from the creeks and sewers will be accom-
panied by transport of these sediments to either an offsite
disposal area, or to an interim storage facility at

Love Canal. If the sediments are hydraulically dredged, a
large volume of water (slurry carriage) will be generated.
The sediments mechanically removed will contain "pore
water." Unless the total volume of water and sediments is
transported to an offsite disposal facility, water will be
generated as the sediments undergo dewatering. Dewatering
of the sediments is necessary to reduce the volume of
material that must be stored in an interim storage facility
and ultimately treated or disposed of. The estimated
quantities of water resulting from the cleaning of the
creeks and sewers are shown in Table 6-~10. This water may
require pretreatment prior to discharge to the City of
Niagara Falls sanitary sewer system. The degree of
pretreatment required would be dependent on the water
guality, but at minimum could consist of solids removal
followed by activated carbon treatment, presumably at the
Love Canal Treatment Facility. The activated carbon
treatment may be required because water collected during
sediment dewatering would have been in contact with the
contaminated sediments and may contain organic contaminants.
Most of the Love Canal related organic compounds have a
relatively high affinity for sediment particles and are not
very water soluble; therefore, disportion of organics into
the water column during creek and sewer cleaning is not
anticipated. However, until sampling and analysis indicates
no detectable organics, it will be assumed that this water
must be applied to activated carbon beds. If analysis were
to be made of the water prior to carbon treatment and no
significant organics were detected, then this water could be
discharged to the sanitary sewer, subject to approval by the
DEC:-and the City. Any water applied to the activated carbon
beds at the Love Canal Treatment Facility needs to be
relatively free of solids to prevent plugging of the carbon
beds. Thus, depending on the suspended solids
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Table 6-10

SEWER AND CREEK CLEANING ESTIMATED WATER QUANTITIES REQUIRING TREATMENT

Hydraulic - Mechanical
Location (gallons) (gallons)
1 2
Sewers 482,000 482,000
Bergholtz & Black Creek, 3 3
(as recommended in 1983 EID) 37,000 37,000
1st increment of Bergholtz 4 4
Creek to 93rd Street 34,000 34,000
2nd increment of Bergholtz 5 5
Creek to Cayuga Creek 114,000 114,000
Final volume in creek and
transfer pipe requiring »
treatment 350,000 -
Ponded water in Dewatering .
Facility 2,650,000 -
TOTAL ‘3,667,0008 ' 612,000
NOTES:
1. Estimated to require 7 gallons/ft. sewer cleaned.

WDR99/014

Mechanical cleaning of the sewers has been eliminated as not
technically sound. However, since hydraulic sewer cleaning
would be performed even if the remainder of the mechanical
remedial alternatives are implemented, the water quantity
associated with hydraulic sewer cleaning should be evaluated
for treatment under both types of alternatives.

Pore water is estimated to be 10% of the sediment volume.

Water associated with additional solids would add approximately
34,000 gallons (i.e., 10 percent of sediment volume).

Water associated with additional solids; would add approximately
114,000 gallons (i.e., 10 percent of sediment volume).

Assumes 500 foot segment of creek and 250 feet of pipe. The
complete pipe length (one mile) would hold 106,000 gallons more.
Assumes a 16,000 cubic yard interim storage facility which
would be used as a dewatering facility before closure. Two feet
of water would be ponded on the facility when hydraulic dredging
is complete (1,070 feet x 165 feet x 2 feet deep), leaving
2,650,000 gallons to be treated.

The assumption was made that hydraulic dredging water will be
recycled thus greatly reducing the quantity of water ultimately
treated. If recirculation is not possible, as much as
36,000,000 gallons of water would be required for dredging,

and would have to be treated.



concentration, the collected water may require additional
solids removal.

SEDIMENT TRANSPORT

The methods used to transport the sewer and creek sediments
to a dewatering facility prior to interim storage or treat-
ment are dependent upon the sediment removal method. The
three types of transport associated with the cleaning
methods are as follows:

Sewer Cleaning (hydraulic) Tank Trucks
Hydraulic Dredging of Creeks Pipeline and Trucks
Mechanical Excavation of Creeks Trucks

The sediments and hydraulic flush water that result from
cleaning the sewers would be vacuumed into a tank truck for
hauling to the dewatering facility. The tank trucks are
watertight and no spills should result; however, leaks or
splashes during loading and discharging of the load are
possible. Volatile compounds would be disturbed during the
flushing and vacuuming operation, possibly releasing vapors
into the air. However, the amount of water used in the
flushing operation would suppress the vapors to some degree,
and a buffer zone around the tank truck as it was loading
and unloading would ensure that volatile material could
dissipate into the air without affect. The haul route of
the truck from the manhole to the dewatering facility would
be carefully laid out to minimize disruption of traffic, to
reduce the amount of time spent in populated neighborhoods
and to ensure that truck traffic would be at a minimum

" during times of peak traffic and outdoor activities. The
trucks would be inspected for leaks at the beginning and end
of each trip; the contractor would be required to have a
contingency plan for cleaning up any spills or leaks. The
public would be informed of the truck routes and travel
schedule to minimize any conflicts, and would be asked to
report any leaks or spills immediately. At least 70 trips
(one per each day of cleaning) would be made.

The hydraulic dredging of the creeks would require two
different pipelines and the use of haul trucks. In this
option, access must be gained to the creeks for the
construction of the berms used to isolate and dewater the
500 foot segments of the creeks. After the berms are built
and the creek is dewatered, debris in the creeks (anything
larger than six inches in any dimension) would be removed by
workers who would enter the creek bed and haul out the
material by hand. The debris would be hauled to the interim
storage facility in trucks. The debris would be drummed
before being hauled away. The truck beds would be
double~-lined in plastic, all joints (at the tailgate or
truck bed) would be caulked, and layers of plastic would be
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placed over the load and weighted down. Routes for the
truck could be established to minimize disruption of
traffic. If the material is drummed, leakage or spillage
would be of minimal concern. The amount of debris in the
creek is expected to be minimal; about one truckload per
500 feet segment of creek (9 or 10 trips total) would be
needed to haul off the debris.

The hydraulic dredging option would require two pipelines.
One would be an 8-inch HDPE line (contained within a 12 inch
steel line) to carry the dredge water and sediment load to
the dewatering facility. The other line would be an 18-inch
HDPE gravity flow line (within a 24 inch steel line) that
carries water from the dewatering facility back to the creek
segment being dredged. Returning this water to the dredging
operation greatly reduces the amount of water that must be
treated. The two pipelines must be in place for the
duration of the dredging operation, and would be lengthened
as the operation moves downstream toward Cayuga Creek. If
the entire length of Bergholtz Creek is dredged, over one
mile of each pipeline will be in use. Booster pumps powered
by gasoline engines would be located at different points
along the length of the dredge water/sediment pipeline
(roughly every 1,500 feet). These pumps would run at all
times during dredging operation. The lines would be
inspected at different times during the work day for leaks:
the contractor would be required to have a contingency plan

~ and equipment for dealing with leaks and spills. The route

of the pipelines would be either along the creek bank to a
point near the dewatering facility, or along a street
parallel to the creek. In either case, the pipelines would
be encased in a "traffic bridge" at points where the
pipelines crossed a road (91st Street, for example). The
traffic bridges would be sized to accommodate the pipes
(24-inch high or so) and to handle the biggest vehicle that
would cross. Heavy vehicles would be routed around the
areas where the pipelines cross streets.

The mechanical excavation would require a number of trucks
to haul the sediments away from the creek to the interim
secure storage facility. Haul roads would be constructed to
different points on the creek bank for the trucks and
clamshells to work from. The haul roads could be used by
the front-end loaders to move from segment to segment of the
creek. The clamshells could be stationed at the 91st Street
Bridge to get sediments from several downstream segments;
this would entail blocking access to the bridge for a number
of days. Brookside Drive could also be used to gain access
to the creek for the clamshells. Most probably, clam shells
could be located at 93rd Street School, and trucks or
front-end loaders could run up and down the creek bed to
Cayuga Creek.



The trucks used to haul the sediments would be prepared as
discussed above. Routes, time of day for trips and spill
contingency plans will be decided upon before operations
begin. It is anticipated that the sediments will be moist
(about 50 percent water) so that dust control should not be
a problem. A number of trips will be needed to carry the
sediments; if trucks with a capacity of 13 cubic yards are
used, about 1,400 trips would be needed to haul the entire
21,000 cubic yards of sediments from the length of Bergholtz
Creek. '

DEWATERING: -GENERAL

The sediments removed from the sewers must be dewatered
prior to storage in the interim secure storage facility or
treatment. Two methods are available for use; either one
can be implemented rapidly so that the sewer sediments can
be removed during the 1985 construction season, dewatered,
and deposited in the interim secure storage facility as soon
as it is constructed. The sewers must be cleaned first to
prevent recontamination of the creeks.

The sediments from the creeks will also require dewatering.
However, the method used to clean the creeks--hydraulic-
dredging or mechanical excavation--will determine the amount
of material to be dewatered, and the method to be used.
Regardless of the removal or dewatering technique used for
creek sediments, an interim secure storage facility must be
built before creek remediation begins.

EXISTING LEACHATE TREATMENT SYSTEM CAPABILITIES

The Love Canal Treatment Facility has a batch operated
activated carbon system with a capacity of approximately

150 gallons per minute. Love Canal leachate is pumped into
a 30,000 gallon underground storage tank. From the under-
ground tank, the leachate is pumped into a day tank and then
into a clarifier. From the clarifier, the water is pumped
through bag filters (to remove remaining particulate in
excess of 50 microns) and then finally through the carbon
beds. '

Leachate generation varies throughout the year with the
Spring months being the period of highest production. The
installation of the synthetic liner over the cap on the
Canal should reduce the quantity of leachate produced. At
this time (September, 1984), the carbon beds are operated
approximately 3 days per week during the spring and only one
day per two weeks during the summer/fall. With a capacity
of 150 gpm, the system could process approximately

63,000 gallons per 7-hour day. Provided that the creek and
sewer cleaning is not done during periods of high leachate
production, the treatment facility has sufficient spare
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capacity to treat the creek and sewer cleaning water. The
existing Love Canal Treatment Plant has limited solids
removal capabilities and the DEC has stated that only the
carbon beds at the facility can be used. Therefore, all
solids removal must be performed prior to transferring the
water to the treatment plant. If the activated carbon beds
at Love Canal were not available for use, rented carbon
treatment facilities could be brought onsite at an estimated
cost of $158,000.

Dewatering Technigues

Three methods of dewatering sediments were examined:
mechanical dewatering, clarification/filtration, and use of
the leachate collection system of an interim secure storage
facility to dewater the sediments. As stated, the sewers
must be cleaned first to avoid recontamination of the
creeks. Since it is unlikely that the interim secure
storage facility of 16,000 cubic yards capacity could be
built in time to serve as a dewatering for the sewer sedi-
ments, a temporary dewatering/interim storage facility based
on a system already used at Love Canal was also evaluated
solely for the sewer sediments. The use of mechanical or
clarification filtration systems on the volumes of sediments
from the creeks would be dependent on regulating the clean-
ing operations to match the operating capacities of the
systems, or building additional storage facilities and does
not appear feasible. Regardless of the method chosen to
dewater the creek sediments, the interim secure storage
facility must be built first.

Temporary Steel Wall/Passive Dewatering. One method for
dewatering the sewer sediments consists of a system much
like the one originally used in the first sewer cleaning
operation at Love Canal. In this system, an 80 ml HDPE
liner would be placed within a bermed area to provide
containment in the event of leaking. A sand layer with a
leak detection system would be placed on the HDPE liner.
Steel prefabricated walls would be erected around the leak
detection system on the sand, and used to support a second
HDPE liner that would be fitted over the walls and rest on
the sand layer. Another layer of sand and a leachate
collection system would be placed inside the walls on the
liner, and covered with filter fabric, gravel or other
suitable material. The water/sediment mixture from the
sewer cleaning would be introduced into this system, and
dewatered from below. An overflow weir would take ponded
water from the top of the sediments into a second
compartment of the system, which would hold this water until
it could be filtered through a low pressure sand filter
prior to being pumped to the Love Canal Treatment Facility.
The system would measure (steel wall dimensions) about

100 feet long, 55 feet wide and 5 feet high. 1Its capacity




would be 100,000 gallons, divided into 80,000 gallon and
20,000 gallon compartments, and would be sufficient for
several days' storage of the water destined for the Love
Canal Treatment Facility. This would prevent a halt in
sewer cleaning if the treatment facility was working at
capacity or shut down. This temporary sewer sediment
dewatering facility would remain inplace within a floating
cover until the sediments are dewatered and the interim
secure storage facility is built. At that point, the inner
liner, leachate collection system and dewatered sewer
sediments would all be deposited in the interim secure
storage facility for eventual disposal. The cost of this
system is estimated at $289,000.

Mechanical Dewatering

Figure 6-9 shows a schematic of the mechanical dewatering
process. For the purposes of providing a description of the
process and developing a cost estimate, a vacuum filtration
system has been used. The specific mechanical dewatering
device to be used would be selected during the detailed
design phase. The tank truck containing the sewer flushings
for example, would unload into a temporary storage tank.
Prior to filtering the water, a coating (precoat) of diato-
maceous earth would be applied to the filter. The water/
sediments would then be pumped (50 gpm) into the vacuum
filter holding tank and filtered. As the filtering
proceeds, the dewatered sediments and a layer of
diatomaceous earth would be removed from the filter. After
the thickness of the precoat has been reduced to a
predetermined thickness, the remaining precoat/sediments are
removed and the filter is recoated. Approximately 600 lbs
of diatomaceous earth are required per ton of dried solids.
The filtered water would be transferred to the existing
underground storage tank at the Love Canal Treatment
Facility for subsequent carbon treatment, while the filter
cake (dewatered sediments) would be placed in suitable
containers for onsite interim storage or transfer to an
offsite disposal facility. This dewatering alternative
offers the advantage of resulting in a relatively dry solids
cake.

The mechanical dewatering process for the sewer sediments
has been estimated to cost $391,000. A number of water
tight containers (roll-off boxes, Baker tanks, etc.) would
have to purchased, or leased and decontaminated, if onsite
storage of the containers were required. In addition,
suitable spill containment measures, such as a curbed
concrete pad and adequate security measures would have to be
installed for the container storage area. The containers
(30 13-cy roll-off containers) and concrete pad are
estimated to cost $300,000. The present worth of this
~alternative is presented in Table 6-11.
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FIGURE 6-9
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Table 6-11
ESTIMATED COSTS FOR DEWATERING/SOLIDS REMOVAIL ALTERNATIVES

Item Present Worthl

1. Steel Wall/Passive
Dewatering $289,000

2. Mechanical Dewatering $391,000

3. Clarification/Filtration/
Mechanical Dewatering $683,000

NOTES:

1. 1984 dollars. There are no long term operating costs
associated with the dewatering/solids removal processes.
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The preliminary cost estimates for the treatment/dewatering
equipment were based on processing the water at a flow rate
of 50 gpm. This would allow treatment of each day's sewer
cleaning in 2-3 hours. It has been estimated that approxi-
mately 1,000 feet of sewer can be cleaned each day. There-
fore, approximately 70-75 work days would be required to
‘pretreat the sewer flush water.

Clarification/Filtration

Figure 6-10 shows a preliminary schematic of a
clarification/filtration process. The tank truck contalnlng
the sewer flushing would unload into a temporary storage
tank. From the storage tank the water would be pumped

(50 gpm) through a clarifier. The clarifier should settle
out the bulk of the sediments. Flocculants (i.e. aluminum
or iron salts and/or polymers) could be added upstream of
the clarifier in order to promote settling. The underflow
(settled sediments) slurry from the clarifier would have to
be transferred to an additional dewatering process. The
clarifier would be followed by a mixed media filter to
remove the finer sediments not removed in the clarifier.
The filtered water could then be transferred to the
underground storage tank for subsequent application to the
carbon beds. When sediment deposition in the filters
requires the filters to be backwashed, the backwash water
would be piped into the temporary storage tank for treatment
in the clarifier.

It is important to note that clarification/filtration does
not offer any advantage as a sediment dewatering alternative
because the resulting solids slurry from the clarifier must
undergo further dewatering or be repeatedly processed
through the clarifier. Either process would only add to the
cost. The clarification/filtration process is estimated to
cost $292,000. .The cost for an additional dewatering
process would be similar to that for the previously
discussed mechanical dewatering system. The present worth
of these alternatives are presented in Table 6-11. The
preliminary cost estimates for clarification/filtration
equipment were based on a flow rate of 50 gpm, the same as
for mechanical dewatering. The clarification/filtration
dewatering alternative can be eliminated from further
consideration.

Creek Sediment Dewatering

Because of the volumes of sediment involved, dewatering of
the creek sediments would necessitate the use of the interim
secure storage facility. The mechanically excavated
sediments could be deposited directly into the interim
secure storage facility, and the facility's leachate
collection system would collect the pore water as the
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sediments dewatered. This pore water would be treated and
discharged. The mechanically excavated sediments could be
deposited and dewatered in either the "Times Beach vault"
type storage facility, or the earthen bermed storage
facility.

The hydraulically dredged sediments will be difficult to
dewater. In order to reduce the total volume of water
associated with dredging, it has been assumed that the
dredge water would be recycled. The Times Beach vault type
of interim storage facility would not be well-suited for use
in recycling the dredge water, or in dewatering the
hydraulically dredge spoils. The earthen bermed type of
interim secure storage facility could be designed to meet
the requirements of the hydraulic dredging option.
Basically, the use of the hydraulic dredge removal option
requires a dewatering facility that has a capacity large
enough for the sediments, pore water and settling agent; is
designed to keep the sediments at a shallow depth (usually
two feet or so) so that water can trickle down through the
very fine materials to the leachate collection system; has
the leachate collection system augmented with such devices
as wick drains, curtain drains, french lateral drains or
tube drains to speed the dewatering process; can be left
open (uncapped) for a period of time (at least a year) while
the sediments dewater and solidify enough to permit
placement of a permanent cap; and has a system to collect
ponded water from the sediments and return it to the dredge
operation. These are major design features that could
roadically alter the cost, the dimensions and even the
feasibility of the interim secure storage features discussed
in the following sections. It is imperative that suitable
engineering soils data be obtained on the creek sediments
before the decision is made to use the interim secure
storage facility as a dewatering facility for hydraulically
dredged sediments.

ONSITE INTERIM SECURE STORAGE

. GENERAL

The 1983 EID eliminated onsite (viz. at the Love Canal site)
sediment encapsulation/storage from the detailed evaluation
of alternatives based on discussions with DEC personnel
which indicated that the need to erect onsite dewatering
facilities and the limited capacity of the Love Canal
leachate collection system made onsite, in-cap
encapsulation/storage unfeasible. However, a detailed
investigation in this report of a onsite interim secure
sediment storage facility revealed it to be a technically
feasible alternative. Storage is necessary since treatment
and disposal techniques currently available could not match
the rate at which the sediments can be removed. Also, the



sediments must be prepared for disposal or treatment by
dewatering. Disposal or treatment of the stored material
must follow, however.

Four onsite interim secure storage' methods were evaluated in
detail as follows:

o Storage in a totally segregated earthern berm
containment cell (with its own leachate collection
and leak detection systems) situated on top of the
recently installed (October 1984) synthetic
membrane liner, either on top of Love Canal or
beside the canal within the fence line. A similar
cell can be built at other locations in the Love
Canal area.

o In-cap storage in a totally segregated containment
cell (with its own leachate collection and leak
detection systems) situated partially beneath the
recently installed synthetic membrane clay cap on
top of the canal.

o Concrete storage facility (with its own leachate
and leak detection systems) at various locations.

It was assumed that the containment cell would be designed
and constructed in accordance with Part 264 of the Resource
Conservation and Recovery Act (RCRA) and Title 6, Part 360
of New York Compilation of Rules and Regulations. The
facility would be designed both to meet the standards
required of a permanent storage facility, and to permit easy
removal of the contaminated material for future treatment

or offsite disposal. A brief discussion of the storage
methods is presented in the following sections.

Table 6-=12 shows the range of estimated volumes of contami-
nated sediment to be removed from the sewers, creeks, and

the Niagara River near the 102nd Street storm sewer outfall
that might be stored in an interim secure storage facility.

ABOVE-CAP STORAGE

General

Above-cap storage in an interim secure earthen bermed or
concrete vault facility was evaluated for the minimum,
maximum and probable estimated sediment volumes associated
with the clean-up of sewers, creeks, and the 102nd Street
outfall area, and the approximately 650 drums now stored at
the site. Facility requirements for both mechanical and
hydraulic sediment excavation were determined for the
minimum and probable sediment volume (i.e. 5,000 and 18,000-
21,000 cubic yards).
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Table 6-12
ESTIMATED SEDIMENT VOLUMES

: Sediment Removal Contaminated
Location Depths Sediment (cy)
A. Sewers 1 2 inches 280
B. 102nd Street Outfall2 4 foot 23,000
C. Black and Bergholtz 18 inches 1,800
Creeks designated 4 feet 4,780
for remediation in EID

D. Increment from recom- 18 inches 1,670
mended downstream reach in 4 feet 4,450
Bergholtz Creek to 93rd
Street storm sewer overflow

E. Increment on Bergholtz 18 inches 11,250
Creek from 93rd Street to ) 4 feet 30,000
confluence with Cayuga Creek

F. Increment from Cayuga 18 inches 24,000

" Creek and Bergholtz Creek 4 feet 64,000
confluence to Niagra River .

G. Bergholtz Creek Banks 6 inches 3,000
MInimum Sediment Remo::val?'"1 3,000-5,000
Maximum Sediment Removal 135,000

6,7,8

PROBABLE SEDIMENT REMOVAL 16,000-18,000

NOTES:
1. Basis:
o 44,100 ft. sanitary sewer
o 10 inch average diameter - sanitary sewer
o 16,700 ft. storm sewer
o 24 inch average diameter - storm sewer
o 2,500 sq.ft. of 1lift station floors & walls
o 2 inch avg. depth of sediment in sewers and lift station

wet wells
2. 102nd Street outfall should not be cleaned until remediation of
102nd Street landfill was completed. The 1983 Malcolm Pirnie samping effort
detected contamination throughout the entire four feet depth sampled. However,
Malcolm Pirnie made no attempt to sample below that depth.

3. Includes sewer cleaning, dredging of EID limits 18 inch depth, and volume
associated with access roads and creek berms and the approximately
650 existing drums now stored at Love Canal.

4. The 3,500 cubic yard volume assumes hydraulic dredging. The 5000 cubic yard volume

assumes mechanical excavation. The difference in volume is associated with the

access roads necessary for mechanical excavation.

5. Includes maximum sediment volume for all locations and volume associated with
access roads and creek berms, and the approximately 650 existing drums now
stored at Love Canal.

6. Includes volumes associated with locations A, C, D, E, and the 650 drums.

7. The 16,000 cubic yard volume assumes hydraulic dredging. The 18,000 cubic yard

volume assumes mechanical excavation. The difference in volume is associated
with the access roads necessary for mechanical excavation.

8. In estimating total volumes of material to be removed, the amount of water
associated with each alternative must be considered, as follows:

Hydraulic Dredging 3,667,000 gallons
Mechanical Excavation 612,000 gallons

WDR99/017
6-52



Description of Above-Cap Alternatives

Plate 3 shows a cross-section and location plan for the
18,000-21,000 cubic yard above-cap earthen berm storage
alternative. The design for the volumes generated by other
cleanup alternatives would be similar. However, the maximum
volume (135,000 cy) facility would be much larger and would
cover the majority of the southern section of the Love Canal
site, including the Canal itself. Since it is extremely
desirable not to put any additional weight on the Canal, the
earthern bermed facility cannot be used for storage of the
maximum volume of material. The facility dimensions for
each of the alternatives are summarized on Table 6-13.

The following design parameters were established to size and
cost the various above-cap earthen-berm interim secure
storage alternatives:

0  Topsoil currently in-place over the existing cap
liner would be removed and stored onsite for cap
construction.

o Installation of a synthetic membrane liner on the

bottom of the facility. For cost estimating .
purposes, we have assumed that a 40 mil. high
density polyethylene (HDPE) liner will be
utilized. However, RCRA regulations require that
a compatibility test using actual creek and sewer
sediment leachate must be performed during
detailed design to determine if HDPE is suitable
for use as a liner for the storage facility.

‘o Installation of both leak detection and leachate
collection systems separated by a synthetic
membrane liner. Sand will be utilized as the
initial layer of the leachate collection system to
facilitate sediment dewatering. A particle size
distribution analysis of the sediment will be
performed as part of the detailed design in order
to properly size the sand and prevent blinding of
filter fabric and the leachate collection system.

o Design of the berms to include between 0.5 and
1.5 feet of freeboard, depending upon the size of
the facility and the method of creek cleaning.

o Design of the berms for the hydraulic facilities
to include a minimum of 2.0 feet of ponding depth.
This assumes that the sediment would be deposited
at an even depth over the entire facility. During
actual operation, if this facility is to be used
as a dewatering facility for the hydraulic sewer
. cleaning, or the hydraulic creek cleaning, the
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majority of the sediment will be deposited at the
inlet end of the facility.

o Placement of a synthetic membrane liner along the
inside and outside faces of the berms.

o Placement of drainage fabric along the inside face
of the berm underneath the synthetic membrane
liner to facilitate leak detection.

o Cap construction identical to the recently
installed synthetic membrane liner system.

Operation

Mechanical Excavation. The following description briefly
outlines a preliminary operating procedure for the facility.
The mechanically excavated creek sediments would be trucked
to the site in water-tight trucks and unloaded into the
storage facility. A small bulldozer would probably be used
inside the facility to facilitate the placement and compac-
tion of the sediments. This bulldozer would be decontami-
nated at the end of the project. The sewer flush water/
sediments would be trucked in tanker trucks to the site for
onsite separation of the water and sediments. The dry
filter cake or sediment slurry (depending on the solids
separation process used) would then be transferred to the
storage facility. The sediment slurry would then undergo
further passive dewatering. Since the sediments would not
be a source of wind-blown litter, have no food value which
would attract vermin or birds, and are not a fire hazard,
daily cover will not be necessary, but could be used to
reduce any odors from decaying leaves, etc.

The leachate collection/drainage system, as shown on

Plate 3, acts as a solids drying bed as the water
accompanying the solids or rainwater filters down through
the sand, the filter fabric and into the collection/drainage
system. Since the svystem is above-grade and double-lined,
ground water would not enter the facility. The leachate
underdrain system will be used for:

o additional dewatering of the sewer sediments if a
sediment slurry from the clarification/filtration
dewatering operation is transferred to the storage
facility

o removal of small volumes of pore water
accompanying creek sediments

o removal of precipitation that falls into the
facility prior to closure.

6-55
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Water which enters the leachate collection system will flow
to two sumps located within the berms of the facility. The
water would then be pumped from the sumps into a haul truck
for treatment at the existing Love Canal leachate treatment
system. Upon closure, the sediment will essentially be

‘enclosed in an impermeable synthetic membrane topped by a

soil, clay, and grass cover, thereby virtually eliminating
rainwater infiltration. It is anticipated that only negli-
gible quantities of leachate from the mechanically excavated
sediments will be generated after closure.

Once the facility is closed, the following routine mainte-
nance will be necessary:

o Routine checks of the leak detection system to
insure the integrity of the synthetic membranes
and to insure that the leachate collection system
is working properly.

o Periodic leachate removal and treatment, if
necessary.
o Maintenance of the surface of the berms and cap to

insure the integrity of the facility.

Hydraulic Dredging. Operation of the facility will be
somewhat different if hydraulic dredging is used to remove
the creek sediments. From the creek the dredge would pump
via pipeline the sediment slurry to the southern end of the
storage facility. While the dredging is in progress, the
storage facility would be used as a large settling basin.
The settled water would flow over a floating weir or into a
standpipe(s) located at the northern end of the onsite
storage facility and flow by gravity back to the dredging
area for reuse. The weir/stand pipe will be periodically
adjusted to maintain a minimum of 1 foot of water over the
deposited sediments. No water would be pumped from the
underdrain system during the dredging.

If the sewer sediments are placed in the storage facility
prior to the creek sediments, a small portion of the storage
facility could be partitioned from the remainder of the
facility for dewatering of the sewer sediments. This area
will be completely covered prior to initiation of dredging
activities in order to insure that none of the contaminated
sewer sediments can be resuspended and recycled back to the
creek(s).

When the hydraulic dredging has been completed water ponded
on top of the facility (estimated to be about two feet
deep), would be pumped into the treatment system if it is
sufficiently free of suspended solids. Otherwise, this
water would have to undergo mechanical dewatering/solids

6-56



removal treatment prior to being spread on the carbon beds.
The leachate collection system could then be utilized to
further dewater the sediment as discussed above. This
option could be used only if the sediments are spread
sufficiently thin enough to allow dewatering to proceed, and
if the sediments or coagulants added to the sediments do not
blind the sand and filter fabric layers located above the
leachate collection system. Another alternative would be to
stabilize the hydraulically dredged sediments with flyash,
which would bind up the pore water and dredge water. Upon
closure of the facility, leachate generation would diminish
with time. Closure may be delayed for a year(s) while the
hydraulically dredged sediments stabilize.

The routine maintenance requirements outlined previously
would also be required for these onsite storage facilities.

Security. Assuming minimum (5,000 cubic yards) sediment
disposal, the onsite interim storage facility will be
operated approximately five months. If maximum

(135,000 cubic yards, hydraulically dredged) sediment
disposal occurs, the facility would be open in excess of a
year. Since Love Canal is already fenced for security and
safety purposes, placement of additional fencing around the
onsite encapsulation/storage facility is not considered
necessary. However, if vandalism or safety becomes a
concern, additional security measures (viz. lighting,
security guards, additional fencing) will be taken..

Costs

The construction and maintenance costs associated with the
above-cap storage facilities are presented in Tables 6-14
through 6-18. Present worth is calculated based on a

10 percent discount rate over a 20-year period. Table 6-17
presents the estimated costs associated with a 21,000 cubic
yard (mechanical excavation) earthern berm facility which
assumes that the Bergholtz Creek banks would also be cleaned
to a depth of six inches. The cost of the facility without
the volume associated with the creek banks (i.e.,

3,000 cubic yards) would be approximately $1,000,000. No
attempts were made to optimize the size of the wvarious
storage facilities; therefore, these costs should be
considered preliminary because changing the facility layout
may have a significant impact on the total construction
cost. Size optimization would be performed during detailed
design.
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Table 6-14

MECHANICAL EXCAVATION - 5,000 CUBIC YARDS
ABOVE-CAP SECURE STORAGE (EARTHERN BERM)
ESTIMATED COSTS

CONSTRUCTION

Item Quantity Unit Cost ($) Total Cost($)

SITE PREPARATION

Topsoil Removal 2,150 cy 2.50 5,375
SUBTOTAL 5,375
BOTTOM CONSTRUCTION
Clay 4,300 cy 9.00 38,700
Synthetic Membrane Liner 231,000 sf 0.50 115,500
(40 mil. HDPE)
Bank Run Gravel 2,150 cy 9.50 20,425
Bank Sand 6,425 cy 8.50 54,615
Filter Fabric 231,000 sf 0.06 13,860
4" PVC Pipe (Schedule 40) 1,200 1f 18.00 21,600
Lined Concrete Sumps (2) 2 each 5,000.00 10,000
Manhole Extensions (3) 3 each 1,500.00 4,500
SUBTOTAL 279,200
BERM CONSTRUCTION
Fill 9,600 cy 7.00 67,200
Silty-Sand 1,250 cy 9.00 11,250
Clay 525 cy 92.00 4,725
Synthetic Membrane Liner 56,475 sf 0.50 28,240
(40 MIL. HDPE)
Topsoil 625 cy 10.00 6,250
Drainage Fabric 13,875 sf 0.06 835
SUBTOTAL 118,500
CAP CONSTRUCTION
Silty-Sand 9,000 cy 9.00 81,000
Synthetic Membrane Liner 162,000 sf 0.50 81,000
(40 MIL HDPE)
Topsoil (Purchase, Place and
Compact) 850 cy 10.00 8,500
Topsoil (Place and Compact) 2,150 cy 4,00 8,600
’ SUBTOTAL 179,100
TOTAL 582,175
ENGINEERING, LEGAL AND CONTINGENCIES (@35%) 203,825
TOTAL 786,000
MAINTENANCE COSTS  ($2,000/yr) PRESENT WORTH 17,000
TOTAL PROJECT $803,000
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Table 6-15

HYDRAULIC DREDGING - 5,000 CUBIC YARDS
ABOVE-CAP SECURE STORAGE (EARTHERN BERM)
ESTIMATED COSTS

CONSTRUCTION

Item Quantity Unit Cost ($) Total Cost($)

SITE PREPARATION

Topsoil Removal 2,150 cy 2.50 5,375
SUBTOTAL 5,375
BOTTOM CONSTRUCTION
Clay 4,500 cy 9.00 40,500
Synthetic Membrane Liner 242,000 sf 0.50 121,000
(40 mil. HDPE)
Bank Run Gravel 2,250 cy 9.50 21,375
Bank Sand 6,725 cy 8.50 57,165
Filter Fabric 242,000 sf 0.06 14,520
Floating Weir/Stand Pipe (1) 1 each 1,000.00 1,000
4" PVC Pipe (Schedule 40) 1,200 LF 18.00 21,600
Lined Concrete Sumps (2) 2 each 5,000.00 10,000
Manhole Extensions (3) 3 each 1,500.00 4,500
SUBTOTAL 291,660
BERM CONSTRUCTION
Fill 10,200 cy 7.00 71,400
Silty Sand 1,350 cy 9.00 12,150
Clay _ 500 cy 9.00 4,500
Synthetic Membrane Liner 59,075 sf 0.50 29,540
. (40 MIL. HDPE)
Topsoil . 675 cy 10.00 6,750
Drainage Fabric 12,925 sf 0.06 775
SUBTOTAL 125,115
CAP CONSTRUCTION
Silty-Sand 9,000 cy 9.00 81,000
Synthetic Membrane Liner 162,000 sf 0.50 81,000
(40 MIL HDPE)
Topsoil (Purchase, Place and
Compact) 850 cy 10.00 8,500
Topsoil (Place and Compact) 2,150 cy 4,00 8,600
SUBTOTAL 179,100
TOTAL 601,250
ENGINEERING, LEGAL AND CONTINGENCIES (@35%) 210,750
. TOTAL 812,000
MAINTENANCE COSTS ($2,000/yr) PRESENT WORTH 17,000
TOTAL PROJECT $829,000

WDR99/020
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Table 6-16
HYDRAULIC DREDGING - 16,000 CUBIC YARD FACILITY
ABOVE-CAP SECURE STORAGE (EARTHERN BERM)
ESTIMATED COSTS

CONSTRUCTION .
Item ' ' Quantity Unit Cost ($) Total Cost($)

SITE PREPARATION

Topsoil Removal 3,075 cy 2.50 7,690
SUBTOTAL 7,690

BOTTOM CONSTRUCTION

-Clay 6,150 cy 9.00 55,350
Synthetic Membrane Liner 331,700 sf . 0.50 165,850
(40 mil. HDPE)
Bank Run Gravel 3,075 cy 9.50 29,215
Bank Sand 9,225 cy 8.50 78,415
Filter Fabric 331,700 sf 0.06 19,900
Floating Weir/Stand Pipe (4) 1 each 1,000.00 1,000
4" PVC Pipe (Schedule 40) 2,300 LF 18.00 41,400
Lined Concrete Sumps (2) 2 each 1,000.00 20,000

SUBTOTAL 411,130

BERM CONSTRUCTION

Fill 33,300 cy 7.00 233,100
Silty-Sand 4,275 cy 9.00 38,475
Clay 1,985 cy 9.00 17,865
Synthetic Membrane Liner 66,000 sf 0.50 33,000
(40 MIL. HDPE)

Topsoil , 2,150 cy 10.00 21,500
Drainage Fabric 53,600 sf 0.06 3,215

SUBTOTAL 347,155

CAP CONSTRUCTION

Silty-Sand 39,075 cy 9.00 123,075
Synthetic Membrane Liner 703,300 sf 0.50 123,000
(40 MIL HDPE)
Topsoil (Purchase, Place and
Compact) 3,025 cy 10.00 15,000
Topsoil (Place and Compact) 10,000 cy 4.00 12,300
SUBTOTAL 273,375

TOTAL 1,039,350

ENGINEERING, LEGAL AND CONTINGENCIES (@35%) 363,650
. TOTAL 1,403,000
MAINTENANCE COSTS ($2,000/yr) PRESENT WORTH 17,000
TOTAL PROJECT - $1,420,000

WDR99/057



Table 6-17
MECHANICAL EXCAVATION - 21,000 CUBIC YARD FACILITY:
ABOVE CAP SECURE STORAGE (EARTHEN RERM)
ESTIMATED COSTS

Construction

Item Quantity Unit Cost ($) Total Cost ($)

Site Preparation 2800 cy 2.50 7,000

Subtotal 7,000

Bottom Construction

Clay 5575 cy 9.00 50,175
Synthetic Membrane Liner 300,300 sf 0.50 150,150
(40 mil. HOPE)
Bank Run Gravel 2800 cy 9.50 26,600
Bank Sand 8,350 cy 8.50 70,975
Filter Fabric 300,300 sf : 0.06 ' 18,000
4" PVC pipe (schedule 40) 1850 1f 18.00 33,300
Lined Concrete Sumps (2) 2 each 1000.00 2,000

Subtotal 351,200

Berm Construction

Fill 16,900 cy 7.00 118,300

Silty-Sand 2,600 cy 9.00 23,400

Clay 1,250 cy 9.00 11,250

Synthetic Membrane Liner 108,500 sf . 0.50. 54,250
(40 mil. HOPE)

Topsoil ) 1,300 cy 10.00 13,000

Drainage Fabric 33,550 sf 0.06 2,025

Subtotal 222,225

Cap Construction
Silty Sand 12,250 cy 9.00 110,250
Synthetic Membrane Liner 220,400 sf 0.50 110,200
(40 mil. HOPE)
Topsoil (Purchase, Place
Compact) 1300 cy 10.00 13,000
Topsoil (Place and Compact) 2800 cy 4.00 11,200
Subtotal 244,650

TOTAL 825,075

Engineering, Legal and Contingencies (@ 35%) 288,925

TOTAL 1,114,000

Maintenance Costs ($2000/yr) ' Present Worth 17,000
TOTAL PROJECT 1,131,000
WDR102/018
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Table 6-18

HYDRAULIC DREDGING - 135,000 CUBIC YARDS
ABOVE-CAP SECURE STORAGE (EARTHERN BERM)
ESTIMATED COSTS

CONSTRUCTION

Item Quantity Unit Cost (3) Total Cost(3)

SITE PREPARATION

Topsoil Removal 10,000 cy 2.50 25,000
SUBTOTAL 25,000
BOTTOM CONSTRUCTION
Clay 20,000 cy 9.00 180,000
Synthetic Membrane Liner 1,110,000 sf 0.50 555,000
(40 mil. HDPE)
Bank Run Gravel 10,000 cy 9.50 95,000
Bank Sand 30,000 cy 8.50 255,000
Filter Fabric 1,110,000 sf 0.06 66,600
Floating Weir/Stand Pipe (4) 4 each 1,000.00 4,000
4" PVC Pipe (Schedule 40) 4,480 LF 18.00 80,640
Lined Concrete Sumps (2) 2 each 20,000.00 40,000
Manhole Extensions (15) 15 each 5,000.00 75,000
SUBTOTAL 1,351,240
' BERM CONSTRUCTION
Fill . 136,200 cy 7.00 953,400
Silty=-Sand 17,000 cy 12.00 204,000
Clay 4,475 cy 9.00 40,275
Synthetic Membrane Liner 446,000 sf 0.50 223,000
(40 MIL. HDPE)
Topsoil 5,675 cy 10.00 56,750
Drainage Fabric 120,900 sf 0.06 7,255
SUBTOTAL 1,484,680
CAP CONSTRUCTION
Silty-Sand 39,075 cy 9.00 351,675
Synthetic Membrane Liner 703,300 sf 0.50 351,650
(40 MIL HDPE)
Topsoil (Purchase, Place and
Compact) 3,025 cy 10.00 30,250
Topsoil (Place and Compact) 10,000 cy 4.00 40,000
SUBTOTAL 773,575
TOTAL 3,634,495
ENGINEERING, LEGAL AND CONTINGENCIES (@35%) 1,272,505
TOTAL 4,907,000 -
MAINTENANCE COSTS ($2,000/yr) PRESENT WORTH 17,000
TOTAL PROJECT $4,924,000

WDR99/021



IN-CAP STORAGE

General .

In-cap storage was evaluated for the minimum sediment volume
only. An in-cap facility for the 16,000 cubic yard or
‘maximum sediment volume (i.e., 135,000 cubic yards) was not
considered technically feasible. There is not adequate room
for these amounts of material, and the effect of the weight
of material on the Canal contents can not be fully
evaluated. On the basis of engineering practices, the
in-cap storage of these amounts of material can be
eliminated. The size of such facilities would also require
the excavation of potentially contaminated materials (viz.
outside the limits of the original clay cap). Since these
potentially contaminated materials would have to be placed
back into the facility, there would be no volume gain
associated with and no economic incentive to perform the
excavation. Facility costs would also escalate due to the
special precautions associated with excavation of
potentially contaminated materials.

Description of In-Cap Alternatives

Facility requirements were determined for both mechanical
and hydraulic excavation of the minimum sediment volume
(i.e. 5,000 cubic yards) and the approximately 650 existing
drums now stored at the site. The specific facility
dimensions for the two alternatives are summarized in

Table 6-19. The following design parameters were
established to size and cost the in-cap storage
alternatives:

o} Excavation of the recently installed synthetic
membrane liner system including 1 foot of the
original clay cap. This material would be stored
on site for use in construction of the
facility(s).

o Installation of a synthetic membrane liner on the
bottom of the facility. For cost estimating
purposes, we have assumed that a 40 mil. high
density polyethylene liner (HDPE) will be
utilized. However, RCRA regulations require that
a compatibility test using actual creek and sewer
sediment leachate must be performed during
detailed design to determine if HDPE is suitable
for use as a liner for the storage facility.

o} Installation of leak detection and leachate
collection systems separated by a synthetic
membrane liner. Sand will be utilized as the
initial layer of the leachate collection system to
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facilitate sediment dewatering and solids removal from the
leachate. A particle size distribution analysis of the
sediment will be performed as part of the detailed design in
order to properly size the sand and prevent blinding of the
filter fabric and leachate collection system.

o Design of the berms to include a minimum of
1.5 feet of freeboard.

o Design of the berms for the hydraulic facility to
include a minimum of 2.0 feet of ponding depth.
This assumes that the sediment would be deposited
at an even depth over the entire facility. During
actual operation, the majority of the
hydraulically dredged sediments and dredge water
would be deposited at the inlet end of the
facility. ‘

o Placement of a synthetic membrane liner along the
inside and outside faces of the berms.

o Placement of drainage fabric along the inside face
of the berms underneath the synthetic membrane
liner to facilitate leak detection.

o Cap construction identical to the recently
installed synthetic membrane liner system.

Operation

Operation of these facilities would be identical to the
above-cap earthern berm alternatives.

Costs

The construction and maintenance costs associated with the
in-cap storage facilities are presented in Table 6-20 and
6-21. Present worth is calculated based on a 10 percent
discount rate over a 20-year period. No attempts were made
to optimize the size of the various storage facilities;
therefore, these costs should be considered preliminary
because changing the facility layouts may have a significant
impact on the total construction cost. Size optimization
would be performed during detailed design.

ENVIRONMENTAL IMPACTS

An evaluation of the environmental impacts of above=-cap
versus in-cap storage indicates the following:

o Both storage methods are technically-sound
alternatives designed to mitigate any potential
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Table 6-20
HYDRAULIC DREDGING - 5,000 CUBIC YARDS
IN-CAP SECURE STORAGE (EARTHERN BERM)
ESTIMATED COSTS
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* CONSTRUCTION
Item Quantity Unit Cost ($) Total Cost(3)
SITE PREPARATION !
Topsoil Removal 1,050 cy 2.50 2,625
Silty-Sand Removal 3,125 cy 2.50 7,815
Synthetic Membrane Liner Removal
(40 Mil. HDPE) 4 Manday 250.00 1,000
Clay Removal 2,100 cy 2.50 5,250
SUBTOTAL 16,690
BOTTOM CONSTRUCTION
Clay (Purchase, Place & Compact) 250 cy 9.00 2,250
Clay (Place and Compact) 2,100 cy 4.00 8,400
Synthetic Membrane Liner 112,000 sf 0.50 56,000
(40 mil. HDPE)
"Bank Run Gravel 2,100 cy 9.00 18,900
Bank Sand 3,125 cy 8.50 26,565
Filter Fabric 112,000 sf 0.06 6,720
Floating Weir/Stand Pipe (1) 1 each 1,000.00 1,000
4" PVC Pipe (Schedule 40) 2,200 LF -18.00 39,600
Lined Concrete Sumps (2) 2 each 5,000.00 10,000
Manhole Extensions (6) 6 each 1,500.00 9,000
SUBTOTAL 178,435
BERM CONSTRUCTION
Fill 11,000 cy 7.00 77,000
Clay (Purchase, Place & Compact) 600 cy 9.00 5,400
Synthetic Membrane Liner 59,000 SF 0.50 29,500
(40 MIL. HDPE)
Topsoil 700 cy 10.00 7,000
Silty~-Sand 2,100 cy 9.00 18,900
Drainage Fabric 16,300 SF 0.06 980
SUBTOTAL 138,780
CAP CONSTRUCTION
Synthetic Membrane Liner 87,200 sf 0.50 43,600
(40 MIL HDPE)
Silty-Sand (Purchase, Place and
compact) 1,725 cy 9.00 15,525
Silty-Sand (Place & Compact) 3,125 cy 4.00 12,500
Filter Fabric 87,200 SF 0.06 5,235
Topsoil (Purchase, Place and
compact) 500 cy 10.00 5,000
Topsoil (place and compact) 1,050 cy 4.00 4,200
: SUBTOTAL 86,060
TOTAL $419,965
6-66



Table 6-20
HYDRAULIC DREDGING -~ 5,000 CUBIC YARDS
IN-CAP SECURE STORAGE (EARTHERN BERM)
ESTIMATED COSTS

(Continued)

CONSTRUCTION
Item Quantity Unit Cost ($) Total Cost(3)

ENGINEERING, LEGAL AND CONTINGENCIES (@35%) 147,035

. TOTAL 567,000

MAINTENANCE COSTS (32,000/yr) PRESENT WORTH 17,000

TOTAL PROJECT ‘ $584,000
WDR99/024
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U
M v » Table 6-21
LJ MECHANICAL EXCAVATION - 5,000 CUBIC YARDS
IN-CAP SECURE STORAGE (EARTHERN BERM)
M ESTIMATED COSTS
LJ CONSTRUCTION
Item Quantity Unit Cost ($) Total Cost($S)
F? SITE PREPARATION
L
Topsoil Removal 1,050 cy 2.50 2,625
M Silty-Sand Removal 3,125 cy 2.50 7,815
;J Synthetic Membrane Liner Removal
(40 Mil. HDPE) o 4 Manday 250.00 1,000
M Clay Removal 2,100 cy 2.50 5,250
. SUBTOTAL 16,690
) :
. BOTTOM CONSTRUCTION
LJ Clay (Purchase, Place & Compact) 250 cy 9.00 2,250
Clay (Place and Compact 2,100 cy 4.00 8,400
M Synthetic Membrane Liner
| (40 Mil HDPE) 112,000 SF 0.50 ‘ 56,000
Bank Run Gravel 2,100 cy 9.00 18,900
- Bank Sand 3,125 cy 8.50 26,565
| Filter Fabric 112,000 sf 0.06 6,720
- 4" PVC Pipe (Schedule 40) 2,200 LF 18.00 39,600
Lined Concrete Sumps (2) 2 each 5,000 10,000
f? Manhole Extensions (6) 6 each 1,500 v 9,000
L ‘ SUBTOTAL 177,435
- BERM CONSTRUCTION
[
. Fill 6,700 cy 7.00 46,900
Clay (Purchase,Place & Compact) 500 cy 9.00 4,500
(1 Synthetic Membrane Liner 57,300 sf 0.50 28,650
& : (40 MIL. HDPE) ~
Topsoil 750 cy 10.00 7,500
M Silty-Sand 2225 cy 9.00 20,025
LJ , Drainage Fabric 12,550 sf 0.06 ~ 755
SUBTOTAL 108,330
M CAP_CONSTRUCTION
Synthetic Membrane Liner 83,700 sf 0.50 41,850
M (40 MIL HDPE)
L] Silty-Sand (Purchase, Place &
Compact) 1,525 cy 9.00 13,725
- Silty-sand (Place & Compact) 3,125 ¢y 4.00 12,500
3 Filter Fabric 83,700 SF 0.06 5,025
— Topsoil (Purchase, Place and
compact) 500 cy 10.00 5,000
FW Topsoil (place and compact) 1050 cy 4.00 4,200
L SUBTOTAL 82,300
M ) TOTAL $384,755
|
- 6-68
M



Table 6-21
MECHANICAL EXCAVATION - 5,000 CUBIC YARDS
IN-CAP SECURE STORAGE (EARTHERN BERM)
ESTIMATED COSTS :

(Continued)

CONSTRUCTION

Item : Quantity Unit Cost ($) Total Cost($)
ENGINEERING, LEGAL AND CONTINGENCIES (@35%)

135,245

: TOTAL 520,000

MAINTENANCE COSTS ($2,000/yr) PRESENT WORTH 17,000
TOTAL

PROJECT $537,000

WDR99,/023
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adverse environmental impacts. In addition, the Love Canal
related sediments are being stored where they originated.

o In-cap storage would require disturbance of the
recently completed synthetic membrane liner
system. The potential for contamination leaks to
occur during this period are minimal because the
original clay will not be completely removed.
However, above-cap storage does not present this
potential problem.

o An in-cap facility must be located at the center
of the Love Canal site within the boundaries of
the original clay cap. The above-cap facility can
be situated anywhere on the recently installed
synthetic membrane liner throughout the fenced
area at Love Canal. Therefore, it can be located
so as to minimize the aesthetic impacts of the
facility and to take advantage of the optimal
foundation conditions.

o) In-cap storage cannot accommodate the most
probable volumes of sediment to be stored.

DISPOSAL BENEATH EXISTING CAP

The possibility of cutting through the existing synthetic
membrane liner and placing the sewer and creek sediments
beneath the existing cap was examined at the request of the
potential responsible party. However, since any soils
excavated from beneath the cap would be considered contami-
nated and would have to be placed back into the facility,
there would be no volume gain and therefore, no capacity
beneath the cap to dispose of the contaminated creek and
sewer sediments. In addition, excavation beneath the cap
would present the potential for release of hazardous sub-
stances and would require special precautions.

ON-SITE STORAGE AT 93RD STREET SCHOOL SITE

The 93rd Street School Site was also considered as a
location for the onsite interim secure storage facility. A
preliminary evaluation of the site indicated sufficient area
to construct an above-grade storage facility for the
contaminated creek and sewer sediments. Assuming similar
design criteria, the costs associated with this onsite
storage facility would be expected to be similar to those
developed for onsite storage at the Love Canal site.
However, specific information (i.e. soil conditions, land
availability, etc) with respect to the 93rd Street School
Site was not available. A detailed feasibility study would
be required to accurately assess this alternative.



In addition, the possibility of utilizing the 93rd Street
School Building to store the contaminated creek and sewer
sediments was raised during a recent public meeting. Due to
the anticipated high costs associated with structurally
modifying the 93rd Street School Building, construction of a
new concrete ("Time Beach" design) vault would be expected
to be a more cost-effective alternative. However,
evaluation of this alternative would require performance of
a detailed feasibility study (i.e. structural integrity,
volume available, modifications required, etc.).

CONCRETE INTERIM SECURE STORAGE FACILITY ("TIMES BEACH
VAULT")

Three sizes of concrete storage facility were evaluated; all

- sizes are of similar design. The sizes are:

o 5,000 cy; sewers and Black and Bergholtz Creeks to
the EID limits;

o 18,000-21,000 cy;.Sewers, Black and Bergholtz
Creek to the EID and fi¥st and second incremental
reach limits; drums, haul roads, and access ramps;

o 135,000 cy; sewers, Black, Bergholtz, and Cayuga
Creeks.

Figure 6-11 shows a cross section of an interim secure

concrete storage facility. The proposed design is discussed
below.

Base Layers Below the Contamination

Various materials would be placed below the contaminated
material to drain moisture out of the containment and keep
groundwater from it. An impervious synthetic liner would be
placed above the prepared base. The liner could be
constructed of materials such as hypalon, PVC, or HDPE, and
would be protected by layers of geotextile fabric on each
side. Above this liner, a leak detection system of
perforated PVC, HDPE, or ABS pipe would be embedded in a
graded rock drain. The leak detection system would be
divided into zones, each with a separate drain pipe running
to a leak detection sump. With this pipe system, any leaks
could be easily located for repair. While this system
should collect very little water, any water it did collect
would be drained by gravity to a leak detection sump and
pumped to the leachate treatment system.

The drainage collection system would be above the leak
detection system and the concrete floor. The system would
be constructed of perforated PVC, HDPE, or ABS pipe embedded
in a graded rock drain. The system would be drained by
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gravity to the drainage collection sump and pumped to the
leachate treatment system. A layer of geotextile fabric
would cover the drainage collection layer, separating it
from the contaminated material and preventing clogging.

Cover

The concrete interim containment facility, when closed,
would be covered with an impermeable cover. The cover would
prevent water percolation, promote drainage, minimize
erosion, accommodate settling, and minimize maintenance.

The cover system would consist of nine layers. The layers
(from the contaminated material up) would be stabilized
sand, geotextile fabric, an impervious synthetic cover,
geotextile fabric, drainage layer, geotextile fabric,
compacted clean soils, erosion matting, and a vegetative
cover (planted grass). The cover would be formed in to a
dome. The final slope of the cover over the containment
facility would be no greater than 10 percent and no less
than 5 percent.

The stabilized sand layer would be directly over the contam-
inated material and would be a minimum of 6 inches thick
when compacted to 90 percent of maximum ASTM D698 dry
density. Maximum particle size would be 1/4-inch diameter
with less than 10 percent passing U.S. #200 sieve. A
geotextile fabric covering the sand layer would have a
minimum thickness of 110 mils.

Next, synthetic membrane placed over the geotextile fabric
would be either hypalon (chlorosulfonated polyethylene) or
CPE (chlorinated polvethylene) material with a minimum
thickness of 36 mil (+10 percent).

The cover would have vents penetrating the synthetic
membrane to relieve gas that might be generated from organic
decomposition. These vents and the membrane would be bonded
together.

A 12-inch layer of clean imported granular drainage material
on top of a geotextile layer would be placed over the
synthetic cover. The granular material would conform to the
requirements of less than 1-1/2-inch coarse aggregate for
concrete.

The drainage layer would be covered with a final 110-mil
geotextile layer, separating it from a layer of clean soil.
A minimum of 18 inches of clean soil would cover this top-
most geotextile layer. The soil would be applied and
compacted in 6-inch lifts, as would the 18-inch layer of
imported topsoil. The compacted topsoil would have a
minimum thickness of 18 inches. The topsoil would then be



entirely covered with erosion matting and hydroseeded. The
uncontaminated surface runoff from the entire mound would be
collected in surface trenches and drain away by gravity.

After the cover is in place, an earthen berm may be placed
on the outside of the concrete walls and planted with grass
to blend the storage facility into the surroundings.
Figure 6-12 shows how this optional berm would look.

Dewatering of Sewer and Stream Sediment

The concrete storage facility could be designed to allow the
contaminated material to be dewatered in it. The water will
be collected and sent to the existing Love Canal leachate
treatment system. Several major design modifications (drain
curtains overflow outlet with scum baffles, etc.) would be
needed to dewater the hydraulically dredged sediments;
accordingly, this type of facility should not be considered
for use as a dewatering facility for the hydraulically
dredged sediments.

Location

Figure 6-11 shows several potential locations for a concrete
storage facility and show the comparative sizes of the
earthern berm and concrete vaults. The facility cannot be
located over the homes which are buried in the Love Canal
area because of uncertain settlement problems. It is also
desirable to not place a concrete structure on the cap
covering the canal because of uncertain settlement and
potential slippage caused by the HDPE liner in the cap. The
concrete storage facility can be located almost anywhere on
the roadbed of 97th or 99th Street in the Canal area or on
the 93rd Street School property. If located on the 93rd
Street School property a new leachate treatment facility
would have to be constructed or a leak protected pipeline
would have to run to the existing leachate treatment
facility at the Canal. As stated earlier, a feasibility
study is required to accurately assess this alternative.
Because the concrete vault is so much smaller than a
earthern berm facility of equal capacity the vaults could be
placed at an optional location within the Canal fenceline.
Additionally, if Cayuga Creek is to be remedied at some
future date, additional concrete vaults could be built on
the Canal site to accommodate the total of 135,000 cubic
yards. If earthern bermed facilities were to be used
additional areas off the Canal site would be required.

Aesthetics

A concrete storage facility located at Love Canal or the
93rd Street School will be easily seen and rise 20 to
25 feet above the ground. To make the facility blend into
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the surroundings a berm with a 4 to 1 slope can be placed
around it and planted with grass. This can easily be done
with a facility located on the 93rd Street School property,
but on Love Canal it is very difficult due to space con-
straints. Figures 6-11 and 6-12 show a berm.

Cost of Concrete Storage Facility

Table 6-22 presents costs for the three sizes of concrete
storage facility evaluated. These costs are presented with
and without the cost for an earthen berm to improve
aesthetics.

OFFSITE DISPOSAL

The new requlations for disposal of dioxin-contaminated
material (Federal Register January 14, 1985) allow disposal
in fully permitted hazardous waste landfills providing
certain conditions are met. The major condition is

_compliance with a waste management plan that has been

approved by EPA. The waste management plan must consider
the following factors:

o} The volume, physical, and chemical characteristics
of the wastes, including their potential to :
migrate through the soil or to volatilize or
escape into the atmosphere. '

o The alternative properties of underlying and
surrounding soils or other materials.

o} The mobilizing properties of other materials
codisposed with these wastes.

o The effectiveness of additional treatment, design,
or monitoring requirements.

The regulations also allow for storage and disposal of these
wastes at some interim status facilities such as enclosed
waste piles, tanks, and containers.

Several facilities which have submitted permit applications
have already received their RCRA Part B Permits; others may
receive them in 1985. New York State Department of Environ-
mental Conservation conducted initial investigations of
disposal facilities that may qualify to dispose of Love
Canal sediments. EPA also conducted an -investigation of
parties interested in accepting dioxin contaminated
materials for disposal.
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Table 6-22

CONCRETE STORAGE FACILITY

Site Preparation
Containment Base
Containment Sidewalls
Cover Construction
Contingency, Engineering,
Administration

Total without Berms.
Berms

Total with Berms.

ESTIMATED. COSTS

Minimum
Volume

5000 cy

2,040
116,600
137,000

36,000
131,200
422,840

86,100

508,940

Probable
Volume

18,000 cy

7,344
419,916
264,036
129,600
175,984
996,880
138,470

1,135,350

Maximum
Volume
135,000 cy

30,900
1,732,000
1,719,000

644,000
1,811,000
6,836,900
1,461,000

7,297,900

NOTE: The concrete storage facility for the probable volume of sediments
would measure about 100 feet wide and 280 feet long if placed on
the Love Canal site, and about 180 feet by 180 feet if placed on
the 93rd Street School grounds.
Street School grounds would be about 4 percent less than building
on the Love Canal site.

WDR99/025

The cost of building on the 93rd
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PRELIMINARY INVESTIGATION--STATE OF NEW YORK

The DEC has been in contact with two likely commercial
hazardous waste disposal facilities.

CECOS International has expressed an interest in taking the

contaminated sediments or residue from treatment. CECOS has
accepted small quantities of low concentration dioxin waste
in the past. They are presently reviewing waste
characteristic information, and will discuss with DEC and
EPA Region II the possibility of accepting the contaminated
sediments at the same time in the future. CECOS review has
been in progress since July; no reply is forthcoming.

Chemical Waste Management has stated they are not interested
in landfilling any dioxin waste at this time.

MARKETPLACE STUDY--U.S. EPA

The marketplace study was initiated to investigate
commercial alternatives to the proposed Interim Central
Storage Facility for the storage of dioxin contaminated
material from six priority sites in Missouri. An
informational advertisement was published in the May 30 1984
Commerce Business Daily (CBD) requesting responses from
interested parties. The request said:

CBD INFORMATION ANNOUNCEMENT
PRIORITY DIOXIN SITES

The Kansas City District Corps of Engineers is requesting informa-
tion FOR IDENTIFICATION ONLY of interested parties to provide
storage/land disposal of soil and large debris contaminated with
2,3,7,8 TCDD (dioxin) located at various sites in St. Louis,
Franklin, and Jefferson Counties in Missouri. The aggregate
quantity of this material is estimated to be between 25,000 and
50,000 cubic yards. It is presently planned that this material be
stored in an Interim Central Storage Facility to be constructed at
Times Beach, Missouri. The purpose of this announcement is to
determine if equally viable, similarly cost effective alternate
storage/land disposal facilities are available and willing to
accept this material. A formal solicitation is anticipated to be
issued on or about 1 fug 1984 with contract award anticipated on or
about 15 Jan 1985. All responding parties will be placed on the
mailing list to receive the formal solicitation. At a minimum, the
formal solicitation will require a fully implementable plan for the
storage/land disposal of the material. The transportation phase
may also be included or may be handled separately. All actions
under the plan are to be completed no later than the 1985 construc-
tion season. All transportation and disposal activities must
comply with applicable federal solid and hazardous waste regulatory
criteria and the technical standards of 40CFR261~265 and other
pertinent federal, state, and local waste regulations for disposal



of dioxin contaminated materials. Note: Storage/land disposal
must be consistent with proposed EPA regulations for dioxin
contaminated wastes under RCRA and be in compliance with the final
regulations when promulgated.

Interested parties should furnish the following information to the
address listed below:

Name of Firm(s)
Location and Description of Disposal Facility
Major Information Pertinent to Regulatory
Compliance/Permitting Status~-Include for
information only:
Status of RCRA Part B Permit
Status of TSCA Permit
Date and results of last RCRA and TSCA
inspections
~ Status of State permits
Information concerning State dioxin waste
regulations
Brief summary of firm's history and qualifications
including regulatory compliance if applicable
Interest in Transportation Phase--IMPORTANT: All
respondents must be capable of providing
Storage/Land Disposal, Interest in
transportation is optional.

Response to this inquiry must be received 15 days from the date of
THIS issue. THIS IS NOT A REQUEST FOR PROPOSAL; THIS IS A REQUEST
FOR INFORMATION ONLY.

Questions of a technical nature should be addressed to Ms. Janet
Wade (816) 374-5332, and those of an administrative nature to Suzi
Anderson (815) 374-5542.

U.S. Army Engineer District, Kansas City
700 Federal Building, 601 E. 12th Street
ATTN: MRKPS-K (Anderson)

Kansas City, MO 64106"

Of the five formal written responses and numerous telephone
inquiries, three were determined by EPA to be suitable for
further consideration in the marketplace study and were

evaluated for Love Canal sediment disposal for this report.

U.S. Pollution Control, Inc. (U.S. PCI)

U.S. PCI operates two secure landfills in extremely remote
areas--one near Wynoka, Oklahoma and one near Salt Lake
City, Utah. 1In the past, they have refused to accept any
dioxin containing waste, but due to the low concentrations
of some dioxin containing materials and the volumes to be
disposed of, they have considered changing current policies

6-77
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in order to accept low level dioxin contaminated wastes as a
long term goal. Future policies will depend in part on
developments in Oklahoma and Utah state regulations.

Great Midwest Corporation

The Great Midwest Corporation response presented an approach
wherein underground mines were to be used for storage after
the dioxin contaminated material is solidified with flyash.
This is a new venture and thus no definitive location,
direct hazardous waste operating experience, or compliance
history is available. Also, the facility would have to be
identified, purchased, technically characterized, designed,
and permitted prior to construction.

The October 1984 reauthorization of the RCRA law has a
provision which bans the disposal of hazardous wastes in any
salt dome, salt-bed formation, underground mine or cave.

The provision does allow for such disposal if EPA issues
standards and, for a specific facility, finds no environmen-
tal threat and issues a permit. Given this additional
constraint it is doubtful that this venture will continue.
If it does proceed, several years will be required to
identify and permit a facility after EPA issues standards.
No additional information is available.

Environmental Conservation and Management Company (ECMC)

The ECMC submittal proposed to store dioxin-contaminated
material at a landfill-type facility they planned to build
and permit on Lewis Road in St. Louis County, Missouri. The
proposed facility was across the Meramec River from Times
Beach. Following a subsurface investigation of their
proposed site and meetings with EPA, Missouri Department of
Natural Resources, and the Missouri Division of Geology and
Land Survey ECMC decided not to pursue development and
permitting of the facility at this time.

INCINERATION

For hazardous waste destruction, incineration is becoming
increasingly common, particularly when the waste is liquid
or has significant heat value. Solubilized TCDD destruction
by incineration has been shown to be feasible in offshore
tests burning liquid Agent Orange. More recently, wastes
containing large fractions of noncombustible solids have
also been treated by incineration, most notably electrical
capacitors and some soils contaminated with PCBs.

EPA finalized dioxin regulations on January 14, 1985. The
regulations require 99.9999 percent (six 9s) destruction
removal efficiency (DRE). The regulations allow for interim
status incinerators to incinerate dioxin waste if approved



by EPA and if a successful test burn has been conducted on
something more difficult to incinerate than dioxin. Fully
permitted incinerators (those with RCRA Part B permits) must
follow similar guidelines. Once incinerated, the soil is
still a hazardous waste; therefore, it still must be
disposed of in a hazardous waste landfill unless it is
delisted by EPA. Delisting requirements are waste and
incinerator specific.

There are, to date, five commercial hazardous waste
incineration facilities in the United States that have U.S.
EPA Toxic Substances Control Act permits for the commercial
incineration of PCB contaminated waste. Operators of two of
these facilities have expressed a willingness to consider
accepting TCDD wastes as a long-term goal. The principal
constraints have been public resistance to transport of the
waste material, undefined threshold concentration, and
inadequate material handling capacity.

PERMITTED INCINERATORS

Of the five commercial hazardous waste incineration facili-
ties permitted to burn PCBs, two only burn liquids and were,
therefore, not considered further. The remaining three
include Rollins in Deer Park, Texas; ENSCO in El Dorado,
Arkansas; and Chemical Waste Management Inc. (formerly SCA)
in Chicago, Illinois. ENSCO policy does not allow incinera-
tion of dioxin contaminated materials. The remaining two
facilities have indicated an interest in accepting the
dioxin contaminated materials, and Rollins has submitted
tentative cost estimates and scheduling requirements for the
destruction of Love Canal dioxin contaminated sediments.
These two facilities are discussed in the following
sections.

Rollins

Rollins currently operates three commercial hazardous waste
incineration facilities. Their locations are Deer Park,
Texas; Logan, New Jersey; and Baton Rouge, Louisiana.
Although all three are of similar design and operate in the
same mode (i.e. same kiln temperature and retention times),
only the Deer Park facility is permitted to burn PCBs.
Public hearings are currently underway for a PCB test burn
which is due to begin at the Baton Rouge facility during the
spring of 1985. Rollins operators expect permit approval
for PCB incineration at Baton Rouge sometime in early 1986.

Rollins' facilities appear to be capable of handling the
Love Canal stream/sewer sediments. A test burn conducted at
the Deer Park facility demonstrated a DRE of six 9's with
PCBs. Although this does not demonstrate that dioxin will
be destroyed with the same efficiency it does demonstrate
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that the incinerator is capable of destroying hazardous
chlorinated organic compounds. Rollins' facilities are also
fully equipped with air pollution control systems which
consist of a packed scrubber and a jet particulate scrubber;
solids handling capability for feeding drums, and onsite
landfills for residue disposal. Rollins has submitted their
RCRA Part B permit application for their landfill at Deer
Park.

Rollins management personnel have stated they could have the
Deer Park facility available by July 1985 for the proposed
incineration of Love Canal stream/sewer sediments. The
incinerator likely will not require any capital improvements
before accepting the sediments, and the facility landfill
has sufficient capacity to accommodate residual ash since it
will probably still be listed as a hazardous waste. TIf all
the material is incinerated at one location, the
incineration phase of the remedial action could be completed
in one to three years for 135,000 cubic yards of material,
provided the facility is 100 percent available for
incineration of Love Canal material.

At the present time it is virtually impossible to make an
accurate treatment estimate due to the changing regulations.
Rollins' tentative estimate for incineration and residual
ash disposal is $1200 to $1,500 per cubic yard of material.
Cost for treatment of 5,000 to 135,000 cubic yards of
material could range between $6 million and $202 million.
Cost for incinerating 18,000 cubic yards could range from
$23 to $28 million. In addition to the expense of incinera-
tion and disposal are costs for trial burns, permitting,
dewatering, sediment preparation, monitoring,
transportation, and decontamination of facilities.

The currently available facility in Deer Park, Texas is
approximately 1500 highway miles from Buffalo, New York. At
an average truck transportation cost of $3.50 per loaded
mile, assuming that each of the gasketed, water tight
vehicles carry approximately 17 cubic yards, the transporta-
tion cost could range from $1.5 million to $42 million for
5,000 to 135,000 cubic yards of material. The
transportation costs for 15,000 cubic yards would be about
$4.6 million.

If the burn could begin before regulations change,
permitting costs may be decreased, and trial burn costs
would be comparable to daily operating costs. Total cost of
this remedial alternative could range between $5.5 million
to $244 million.

Table 6-23 presents the costs for treatment at the Rollins'
facility. .
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Chemical Waste Management, Inc.

Chemical Waste Management, formerly SCA, operates a commer-
cial incineration facility in Chicago IL. Although the
facility is permitted to burn PCBs, the Region V EPA
requires "waste stream by waste stream" approval and has not
granted approval of dioxin incineration. Before Chemical
Waste Management could consider accepting the Love Canal
stream/sewer sediments, they would need to give public
notice, supply a detailed waste characteristic summary for
EPA review, and conduct a trial burn of the sediments.
However, Chemical Waste Management has recently indicated
that they are not willing to accept any dioxin contaminated
waste from Love Canal at any corporate facility at this
time.

Chemical Waste Management is considering building a
hazardous waste incinerator at its Model City, New York
facility. The incinerator will be designed for both solid
and liquid hazardous materials and will be approximately
half the size of their Chicago facility. Presently, they
are conducting a marketing study and once completed will be
submitting the necessarv permit applications. Once the
permits are approved, Chemical Waste Management anticipates
that the incinerator could be constructed in about 2 years.
Depending on how long it takes to get permit approvals, it
will be 3 to 5 years before this is ‘an operable facility.

ONSITE INCINERATION

For incinerating only 5000 cubic yards of contaminated
material at Love Canal, building an incineration facility
onsite would not be feasible. Transporting a mobile
incinerator to the site, however, could be a viable
alternative. On the other hand, because the size, and
therefore the capacityv, of a mobile incinerator is limited
for transportation purposes, volumes on the order of

100,000 cubic yards could take more than 20 years to burn in
the small units. For 100,000 cubic yards of material or
more, a stationary but temporary facility built on site
would be more suitable. The sediment volume must be
accurately estimated before a comparison can be made between
these two options.

MOBILE INCINERATORS

Mobile incinerators are available, but their availability is
limited. Existing mobile incinerators capable of handling
the Love Canal stream/sewer sediments include a facility
operated by Pyrotech--an ENSCO subsidiary, and the EPA
mobile unit. J.M. Huber Corporation is developing an
advanced electric reactor (AER) which has destroyed dioxin
by pyrolysis in a test at Times Beach, Missouri.



EPA Mobile Incineration System

The EPA mobile incinerator consists of major incineration
and air pollution control equipment, combustion and stack
gas monitoring equipment and ancillary equipment all mounted
on four heavy duty trailers. Each of the trailers require
construction of a concrete pad and some type of shelter.

The overall plan area of the four trailers when assembled in
operating configuration is 7 feet by 139 feet. The overall
capacity is 15 million Btu/hr. Additional equipment
required for operation which is not included with the four
trailers includes wastewater treatment, decontamination
facilities, feed preparation, and fuel, sediment, residue,
and spare part storage. This additional equipment occupies
another 10 to 12 trailers and the overall size of the
incineration complex can be as much as 2 to 4 acres.

The EPA mobile incinerator is currently undergoing testing
in Verona, Missouri, where it is scheduled to run a trial
burn of dioxin contaminated materials. The trial burn is
began in February of 1985 at the Denney farm site near
Verona MO, and was expected to take 2 weeks to complete.
After only a few hours of the trial burn, the incinerator
malfunctioned and was shutdown for repairs. The trial burn
is due to resume soon. After the trial burn, the incinera-
tor will be shut down for a