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PCB ENCAPSULATION SITE

Town of Moreau, New York
July 1979

View of completed fill eight months after final seeding. Side slopes
of fi1l are one vertical on four horizontal. Paved drains for surface
runcff control and ground water intercepted from off-site are visible

(right and foreground). Redish tint of water is due to oxidation of
iron in the ground water.
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PCB ENCAPSULATION SITE

Town of Moreau, New York
October 1977

Initial placement of PCB-contaminated debris and sediment (black material,
left)on top of 18-inch clay liner; 4-ft interior clay dike (right fore-
ground) and observation well (center foreground) are also visible.
Existing dike (right) was incorporated into final fill. During the
periods September-December 1977 and April-June and October 1978, 200,000
cu yd of dredged material was placed at the site.

Technical details of the site and the program for dredging PCB-contami-
nated material from the Hudson River at Fort Edward, New York are contained
in the paper following the site photographs.




PCB ENCAPSULATION SITE

Town of Moreau, New York
July 1978 %

Placement of an 18-inch thickness of clay cover on top of contaminated
material at final grade; typical depths of dredged material varied from
15 to 25 ft.

Standing water (left foreground) is evidence of 8 million gallons of
water that had accumulated to a depth of 13 ft over the clay liner.

This water accumulation occurred due to the site's over-winter exposure
to 66 inches of precipitation on the surface of the fill prior to place-
ment of the clay cover. A final dressing of 12 inches of soil was placed
over the clay cover.




Photo by NYSDEC

PCB ENCAPSULATION SITE

Town of Moreau, New York
October 1978

Placement of the final dredged material. Clay cover and dressing had
already been placed on side slopes, which show growth from seeding in
fall of 1978. Wellpoint system header and pump used tc remove trapped
interior water from side slopes are visible on left and foreground
perimeter at top of side slopes. Two light areas on side slopes are
surface repairs necessitated by uplift pressure of the trapped water
on the clay cover. Dewatering is continuing in the fall of 1979 at
rates of 2-3 gpm.

PCB levels in drained water are at or below 1 ppb PCB and are acceptable
for discharge to the river; 13 grams of PCB will be discharged.
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INTRCOUCTION

This paper describes recent work, performed
for the New York State Cepartments of Environmental
Conservation (DEC) and Transportation (DCT), to re-
move and dispose of PCB-contaminated river debris
and sediments frcm the upper Hudson River near Fort
Edward, N.Y. The purpose of these efforts was two-
fold:

1. To remove debris and sediment blocking the

Fort Edward Terminal Channel of the Cham-
plain Canal section of the New York State
Barge Canal System.

2. To serve as a demonstration project for
some aspects of removal, handling, and con-
tainment of PCB3-contaminated river materi-
als.

The project operations will be discussed in
the following order: background, site design and
preparation, removal and disposal ogerations, moni=~
toring, future PC2 disposal sites, and conclusions.

BACKGROUND

The Village of Fort Edward is located in Wash-
ington Ceounty, M.Y., approximately 45 miles north
of Albany (Figure 1). The upper Hudson River at
this point nas a drainage area of 2,818 sg miles.
Recent activities in this area of the Hudson began
in the spring of 1974 aftar the removal of a 2C-ft
high timber crib dam, which was in poor structural
condition and presented a hazard to the populaticn
1iving downstream.

After the dam was removed, some 850,000 cu yd
of debris and sediment which had accumulated behind
the dam for over 100 years was scoured from the de-
posits above the dam and deposited in the river
channel within a distance of about a mile down-
stream. Yarious remedial measures, including re-
moval of the debris, were undertaken during 1974-75
by the State of New York. A1l these efforts, how-
ever, were carrigd out with no knowledge of PC3
contamination. (1)

In late 1975-76, field investigations were un-
dertaken to determine the extant of PC3 contamina-
tion in the river system. Tne presence of this
substance had resulted from discharge of PC3-conta-
minated wastes over many years at two locations in
the former pool of the Fort Edward dam. Sampling
indicated that remnant deposits on the western bank
of the river had PCB levels of approximately 10
ug/g, whereas those on the eastern side (where the
PC3 outfall points were located) had PCB ievels cn

the order of 100 to 5,500 ug/g. High levels of Cd
and Pb were also present.

In April 1976 a flood with an approximate re-
currence of 1G0 years occurred. This event caused
the scour of an additional 253,000 cu yd from un-
protected areas of the former pcol. Deposits in
the Fort Edward Terminal Channel (Plate I) as a
result of the April 1976 flood averaged 20 ug/3
PCB, a relatively low level because the material
had been scoured pr}m§r11y from the less contami-
natad western bank.(2)

The need to remove this new material blocking
the navigation channel presented an opportunity to
demonstrate certain aspects of remcval and contain-
ment of river debris which, althcugn not classi-
fied as hazardous, could be disposed of in a site
which essentially met chemical landfill require-
ments. Foundation permeability was modified by
the placement of a clay liner.!

The project generated valuable information on
several important aspects of contaminated material
handling and discosal. These findings will be
used in preparing final design and dredging ad-
ministration procedures for the proposed “hot
spot" dredging program in the 30-mile river reach
between Fort Edward and Albany, where bed and bank
sediments are contaminated by scme 400,000 1b of
PCB. In addition, approximately 700,000 1b of PCB
is located in or adjacent to tne study area in
numerous landfills, dumps, and dredge spoil areas.

A o~
D HUOSCN  FALLS 5
ks

AREA

LEGEND \ % ?//// |
< Pe3 SiSCHARGE &\j /
T RpCuaL iRSA W ,
VO

—
— HAUL RCUTE
G wORLAY ST

00 ©0 3 2300
P ™ e

STALE W™ FEET

FIG.t PROJECT AREA




Disposal
SITE DESIGN AND PREPARATION

- The disposal site occupies scme ten acres in
the Town of Moreau, Saratoga County, N.Y. (Plate
I". Subsurface characteristics of the site were
-avamated by means of four borings (20 ft depth), a
continuous trench approximately 4 ft deep by 500 ft
in length, and about 50 shallow auger holes 3 to 4
ft in depth. The hydraulic conductivities of the
te were evaluated using 40 infiltrometers. The
fo:lowmng site descripticn was developed based on
these investigations.

The western one-third of the site is underlain
by 10 to 40 ft of glacial lake clays, and the re-
mainder by brown siity fine sand. Hydraulic con-
ductivities of the u9der]y1ng materials are on the
order of 10-3 to 10~/ cm/sec.

Because of the variety of subsurface deposits,
it was determined to cover the entire bottom with
an 18-inch thick layer of compacted clay, which has
a hydraulic conductivity on the order of 1 x 10~ 6
cm/sec (specified), to 1 x 10-7 cm/sec (measured).

.Berorﬂ the liner was placad, the site surface was
drained, organic material was removed, and a 4-ft
high interior clay dike was constructed along the
southerly and easterly perimeters (Plate III}. The
northeriy and westerly perimeters of the site were
astablished on existing debris from previous chan-
nel dredging programs.

The clay liner was extended up the existing
slope to provide a barrier to migration from the
existing deposits, and an exterior trench drain of
crushed stone anc perforated pipe wrapped in filter
cloth was installed to intercept ground water flow.

. The side slopes of the disposal site had a maximum
horizontal:vertical slope of 4:1 (Figure 2). A
system of paved surface drains was provided to in-
tercept surface runoff {Plate IY) and an 18-inch
thick clay cover was placed over the deposited
debris. The final slope dressing consisted of 12
inches of material suitable for turf establishment,
followed by se°d1ng and mulching. The perﬂeab1]1ty
Jf the compacted clay liner was determined b
infiltrometer.
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FXG.2 TYPICAL SECTIONS — MOREAU SITE

REMCVAL AND DISPQSAL OPERATIONS

Approximately 180,000 cu yd of deoris and
sediment was removed from the east channel curing
two periods: September-December 1977 and Aprii-June
1978. Lluring October 1978, an additional 14,000
cu yd of material was removed from the remnant pool
deposited in Area 3A (Figure 1).

The terminal channel deposits averaged 20 ug/g
PCB, whereas deposits from Area 3A had an average
PCB concentration of 1,000 uc/g, a?d thus required
a more caretul hand1,ng cperation. The general
excavation procedure consisted of remcval of mate-
rial by dragline from the terminal channel and de-
posit in a windrcw to aliow for drainage and stor-
age of material. After a fow hours the material
became well drained and was easily handled.

The Area 3A deposits, located above normal
water level, were removed with conventional power
shovels and generally loaded directiy into trucks,
although some stcckpiling was done. Special care
was taken to clean locse material from trucks, and
loads were covered to prevent contaminated matarial
from being tracked onto highways. At *the Moreau
site, the dredged material was placed on 1ifts on
the order of 1-3 ft to a total depth of approxi-
mately 135 f*%.

Material removed from the east channel was a
mixture composed oredominantly of quartz sand,
shale fragments, coal, and wood debris of various
sizes, ranging up to lengths of several feet. Ma-
terial removed from Area 2A was predominantly
quartz sand with shale fragments. River deposits
also contained a variety of oils, greases, and
other industrial and municipal pollution products.

Curing dredging the agitation of the bed de-
nosits by the dragiine excavation generated an
oily floating scum which drifted away frem tne area
being excavated. To resoive this problem a conven-
tional oil boom (Plate V) was deployed, trapping
the scum, which was removed manually, along with
wood debris. PC3 levels in the flcating scum
reached as high as 4,000 ug/g dry weight, which
necessitated some care in handling. Addwtiona1
aspects of the scum removal and tota? P2C3 losses
during removal are discussed in tnis report's
monitoring section.

In-Site Water Buildup

The original prcject timetable called for com-
pletion of disposal operations and installation of
the clay cover before winter of 1377-78. Hcwever,
delays caused by very heavy rains and the early
onslaught of winter prevented closing all but the
4:1 slopes of the site. Disposal operations re-
sumed in the spring, and concluded in the fall with
the addition of material from Area 3A.

During the period when the site was exposed
{August 1977 - November 1678), precipitation
measured €6.5 inches, a value scme 30 percent abcve
normal for that period. A buildup of water over
the interior clay dikes caused surface siumping of
the finished clay cover in two areas on the 4:1
slopes. Repair of the slcpe recquired that the site
be partially dewaterad.

Based on the assumptions of: (1) a 10-acre
effective drainage area at the site, (2) about 5
percent of runoff leaving the site dur1ng the
winter months, and (3) dredge spoil at or near
field capacity when placed, some 7.8 to 8.2 millien
gallons infiltrated into the site. Leakage via an




existing 4-inch gravity drain and through seeps in
the two slope siippage locations removed on the
order of .5 to .8 million gallons, leaving a net
volume of about 7.5 million gallons in September
1978. The water level in the fill was at a depth
of 13 ft over the clay liner and 9 ft over the top
of the interior clay dike. At a measured PCB con-
centration of 1 ppb, 0.03 1b, or 13 grams, of PC3
was contained in the water o be removed from the
fi11 and discharged to the river.

Alternative measures for dewatering the site
were evaluated during August 1978 and dewatering
was begun in September. The grogram selected was
the installation of 2 well point dewatering system
which permitted the immediate removal of water at
the easterly and southerly perimeter of the fill.
The well points allowed early repair of the slcpe
area and made it possible to construct a trench
drain in the vicinity of the slope repair areas.

At the end of November 1978 the clay cover
was in place, slope repairs were completed, and
the well point system had been removed. Some 1.1
million gallons of water had been moved for a net
drawdown of 3 ft. The installation of the final
clay cover and turf establishment material was
completed December 20, 1973. Water removal con-
tinued through the winter and spring by means of a
one-inch diameter siphon hose with flows of 3 to
7 gpm.

In situ nydraulic conductivity of the dredged
spoils was evaluated, based on dewatering results,
as being on the order of 7 tc 11 ft per day. Pre-
construction estimates based on grain size analy-
sis and preliminary laboratory results were one to
two orders of magnitude higher. Differences are
attributed to the presence of new guantities gg
fines generated during the disposal process.(

Total costs incurred for the cdredging/disposal
projects amounted to approximately $1,300,000. Ap-
proximately 32,000 1b of PC3 is contained at the
Moreau site.

MONITORING

Water Quality ) . .
Uredging operations in the Fort Edward Termi-

nal Maintenance Channel were monitored by NYSDEC
from July through MNovember 1977. A total of eight
stations were established over a river reach of
approximately two miles which bracketed the dredg-
ing activities. Sampling was initiated approxi-
mately three weeks before actual dredging took
place, and consisted of collections for total and
volatile suspended solids, turbidity, PCB and
heavy metals. River flow measurements were ]§0
recorded in order to compute mass transport.\

The water retained cn the clay liner of the Moreau
site was also sampled periodically.

Survey data show that the river ficw remained
relatively stable during July, August, and Septem-
ber. In QOctober 1977, there was considerable
rainfall which raisad river flows and retarded
work in the river and at the dredged spoil disposal
site. Despite a wide range in analytical results,
particularly for PCB analysis, the monitoring data
on volatile and total suspended solids, turbidity,
and PCB indicated that although in-river dredging
activities produced a localized disturbance on
water quality, the parameters measured returned to
upstream values well within the two-mile sector
of river monitored.

The finer dredged matarials were generally
lost during dredaing cperations, and were detected
in the downstream water column sampling. Based on
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these results, mechanical dredging, as anticipated,
was conciuded to have a localized impact on water
quality; however, under stable low-flow conditions,
this impact is generally confined to the near Field
(less than cne mile). Translocation of PC2-bearing
materials during high river flows, on the other
hand, is substantially higher, usually by several
orders of magnitude and distance. PCB losses are
summarized in Table 1.

TABLE 1

PCB BALANCE IN REMOVAL/DISPOSAL SYSTEM
WATER LOSSES

Measured PC3
Concen- Total
tration Mass

Estimated PCB
Cencen- Total
tration Mass

Channel Deposits

30 ug/g 10,500 20 ug/g 6,400
1b 1b
Removal Losses in

River

- Mass - 360 b - *130 1b

- - As Percent of

in situ PCB 3% -
- Surface Scum - - 4,000
ug/g

2%
**{50 1b

Disposal Site

- Interior Water 3 ug/l - -2 ug/l -

*As measured transport in water column approximate-

1y 200 ft downstream of area being dredged.

**Does not represent actual loss; almost all this
material was collected on the o0il boom and depo-
sited at the Moreau site.

—

Air Quality

In the summer and fall of 1978, during the ex-
cavation operations at Area 3A {(where PCB concen-
trations ranged as high as 5,600 ug/g and averaged
1,000 ug/g), permit conditions required continuai
water spraying of the area for dust control pur-
poses both at the excavation site and at the con-
tained disposal site in the Town of Moraau.

Five ambient air samples were collected over a
five-hour composite period in mid-September 1378,
in the area of high-level P(C3 excavation. These
samples ranged frem 7,000 to 10,000 nancgrams of
Arccnlor (A-31016) per cubic meter. Data from
other air monitoring stations in the vicinity were
reyiewed but no noticeable increase in PC3 levels
was detected off-site during the excavation period.

At the Moreau disposal site, ambient air sam-
ples were taken during mid-August prior to the in-
troduction of high PCB level material. Sampling
was done over a six-hour period when air tempera-
tures were 75-850F with calm to light breezes. PC3
analyses indicated all samples contained less than
30 nanograms of A-1016 per cubic meter. Samples
were collected over a five-hour period on two sei-
rate occasions in October following placement of
the highly PCB-contaminated matsrial at the Morea.
contained disposal site. Temperatures ranged from
55 to 659F and wind conditions were light axcept
for one instance of brisk scutherly breezes. The
PC3 analyses from this set of sampliing ranged fro-
7,000 to 15,000 nanograms of A-1016 per cubic
metar.

Table 2 summarizes results of air cuality
sampling.
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- TABLE 2
AIR QUALITY MONITORING DATA

Cocmposite A-1016
‘ocamon/ No. of  Sampling Measured
ate Samples Pariod {ng/m)
Cxbavatwon
' Sﬂpt 978 5 3-nr 7,000-10,000
Moreau
D1sposa1 Site
- Aug. 1973 1 6-hr <50
- Qct. 1978 2 S-nr 7,000-15,000

Threshold Limit
Value (TLV)*

- A-1254

- A-1242

50,000
100,000

*0OSHA 29 CFR 1910.1GC0

WSite Water Levels

Cbservations in seven 4-inch PYC wells loca-
ted within the fill area continue on a reqular
basis. Three observation wells are located in the
interior underdrain, one of which serves as a si-
nnon intake. A comparison of drawdown versus re-
moval via dewatering and leakage indicates that no
large leakage is occurring through the cover.

Data are not yet sufficient to make a quantitative
estimate.

>,
[
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g FUTURE PCB DISPOSAL SIT

Curing feasibility studies for the Upper Hud-
son River PCB Removal Program, 100,C00 acres of
land along a 40-mile reach of the river were
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screened for sites that would meet chemical land-
fill criteria. Forty-two sites containing 3,200
acres were identified in this preliminary screen-
ing, but after further on-site investigations and
engineering studies a single 250-acre,location was
selected as the most suitable site.(/)

The typical site section used in pre}iminary
engineering studies is shown in Figure 3. ) The
most important aspect of the proposed site involves
the drainage of hydraulically transported materials
prior to placement of the clay cover and top dress-
ing. A more elaborate upper and lower drainage
system than that required at the Moreau site is
indicated in the proposed cross sections.

CONCLUSIONS

Considerable experience was gained during the
removal and disposal into a secure site of 194,000
cu yd of PCB-contaminated river debris and sadi-
ments, 14,000 cu yd of this material containing
relatively high levels from remnant deposits in a
PC3-contaminated region. This project demonstrates
that reasonable construction practices will limit
losses of PCB into the air and water environments
to acceptable values. {9 ?

Delay in placement of an impervious cover re-
sulted in the accumulation of water over the com-
pacted clay liner, a conditicn which demonstrated
the liner's essential integrity. Hydrostatic pres-
sures generated by this accumulation caused the
clay cover to slip on two areas of the 4:1 side
slopes. No movement of the dredged material
occurred, however, and replacement of the cover
material was readily accomplished after dewatering
of the slope areas.

Water level observations made subseguent to
placement of the clay cover indicate that no ex-
tensive leakage is occurring through the cover, al-
though data are not yet sufficient tec make a quan-
titative estimate.

Physical characteristics of dredged spoil in
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the disposal area varied significantly from the
in-situ conditions prior fo dredging. The possi-
bility tnat this situation may recur in other
sites should e considerad in the design of any
removal and containrment program.
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PLATE I. Debris blocking Terminal (East) Channel, PLATE V. Completed side slopes with asphaltic
Fort Edward, N.Y.: a view looking upstream. concrete paved drains.

PLATE II. Moreau Disposai Site, Fall 19783, showing PLATE V. 0i1 boom used to collect highly contaminated
Jlacement of material from Area 3A, prior to floating debris.
placement of clay cover. Light areas on 4:1
slopes in foreground are slope repair areas.

PLATE III. Placement of dredged spoil. In foreground,
left to right: spoil material; monitoring well;
interior clay dike.
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