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EXECUTIVE SUMMARY

As o23rt of the Reredial Design Work Assignment for the Wide
Bezch si'te Ebasco has perfcrmed a treatability study of the
perched water. The cleanup criterion is to remove PCB's in the
perched water to below 1 uc/l. Ebasco developed an experimenta:
pler wh:ith called for a jhased approach with pretreatment of
perched water as Phase 1.

Samples of the perched water were collected from the sewer
wells. Due to higher suspended solids concentration than
expected, twce rcounds of sampling were performed. Pretreatment
tests were perfcrmed on several samples with varying suspended
solids concenzra<ions. Multiple samples were pretreatec varying
the pH, ccagulant dosage and floculant dosage to obtain the
optimum dosage for removing suspended solids. PCBs were
successfully removed from perched water from as high as 16 ug/!
to bHelow ! ug/l tegether with the suspended solids on all
tests., Tt is concluded that pretreatment to remove suspended
s0lids alore 1s effective to remediate PCBs in perche? water,
due to the fact that PCB3s tend to be adsorbed to the soil
parti-les —crathe: than be d:ssolved in water.

L1l
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The Wide Beach Superfund s:tfe is a 55 acre residentia. community
1oc3teZ in Erie Ccounty i1 western New York State on lake Er:ze
aporoxinate.y 30 miles south of Buffalo, New York. The s te
so1ils are contaminated with polychlorinated biphenyls (PCHs,; cue
t> the spreeding of approximately 30,000 to 40,000 gallons o!

was“e 0.1 on the dirt roads for dust control betweer 1968 anc
137,

Part o0f the selected remedial action for the Wide Beac¢h site :
ErPs 5 Reccrd of Decision (ROD) signed in September 198% requires
thet the water perched in the sanitary sewer trench be "extractec
uti1lizing the shallow wells installed in the trench, and
subsequently be treated wutilizing granular activated carbor

1

(GaC ™. The 1984 Remedial Investigation/Feasibilaty Stuily
(F1/F5) conducted by EA Engineering indicated that the perched
wzter 1in the sewer trernch was contaminated by PCBs. As part of

tre Remedial Design Work kssignment for the Wide Beachk site and
developmrent c¢f design for the perched water treatment system,
Etas-o perfcormed & treatab: lity study of the perched watl=1.

Thi1i:s rerort presents the results of sampling of the perched
wat=: 1n the sewer trench zonducted in December 1986 ard January
l1e37 and the results of the treatability study conducted Ly
Ebasco personnel during Jaruary to February 1987.

J. ) NATURE AND EXTENT OF ERQBLEM

The major problem at the site is PCB contaminated soi: which :s
to bhe remedicetec by excavaticn and chemically treated using the
KPE( proress. The site g¢groundwater used by residents of the
site fo:r: drinking water frem individual wells, detected trace
ievels o PCBs in several wells. For protection, a particulate
fijte: was 1installed in each home. The perched water 1in the
sewer trench was to be treated using activated carbon as noted
previously.

Figure z-1 is & site plan depicting the location of the houses
an¢ sewer trench wells. Tne sanitary sewer trench follows the
roadway &nd leaves the site via a pump station near SW-5 north
of the site. The s5ix sewer trench wells were constructed in the
previosus 1984 RI/FS studies, Table 2-1 shows the total PCR
concentration in each well from the 1984 sampling program. Only
PCE Aroclor 1254 was detected at concentrations ranging from 1.4
to 5.7 ug“l

Arocinr 1254 is a Monsantc product name. Like all Aroclors, 1t*
is a mixture of various PCB congeners (the term congeners refers
to the compounds in which “he parent molecule remains the same
(biphenyli but different numbers of chlorine atoms are attached).
The ".2" part of the "1254" signifies that the mixture contains
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SW-Z

SW-4

SW-5

TABLE 2-1

AFROCLOF 1254 CONCENTRATION
IN_SEWEF TRENCH WELLS (1984)

PCB Aroclor 1254 (ug/.)
2.

4

5
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only kiphenyls as opposed to the "10" designation which indicates
terphenyls . The "54" of the2 =~1254" indicates that the mixtuare
15 4% (bv weight' ~hicrine.

Figure Z-. shows the hydraulic profile of the perched water and
the sanitary sewer trench and the location of the sewer
monit>ring wells along the trench. A section of the sewer
zrenci between monitoring wells SW-4 and SW-5 was installed in
“he be3rock which consists o7 & fractured shale. The bedrock is
saturazed witn groundwater, and it 1is Dbelieved that the
excavation into Dbedrock hat caused an artesian upflow which
forms a perched water condit:on in the trench resulting in water
levels higher than the normal water table outside the sewver

trench The perched water accumulates and is confined in the
trench between 8SW-4 and SW-5 and between §SW-1 and S8SW-%. The
sewe: trench s surrounded by Jlow permeable clay soi. with
hydrai.ic conductiv.ty 1in the range of 3.4 x 1094 1o 8 x
10°% c¢m/sec (Appendix A, Hydrology of Sewer Trench). The

movemer* ot the perched water is wvery slow since the hydraulic
grad:er® 1s less than 0.002 {from SW-5 towards SW-4. Cff-site
migretion of PCBs vi:a the sewer trench is judged to be rinimel
since the perched water is essentially stagnated i an
equi:itriuvr condition and any flow in the trench is direczed to
the .¢w pcint at SW-4. Any withdrawal of perched water would ke
recherged by an upward flow from the bedrock under the sewer
trenct between SW-4 and SwW-5 The estimated volume of wazer 1n
the sewer =rench inzluding +“he perched water 1is approximately
80,00C zallons.

Tne follnwing summerizes the rite conditions:
2 perched water condition in the sewer trench is <Taused

T1
ny a sect.cn of sanitary sewer trench that cuts irto the
pedrock aquifer at the site.

&I

There :s negligible off-site migration of PCB via the sewer
r-encn due to the fzllowing:

- Hydraul:c gradient 1is in direction of SW-4 and no-
off-site to the north near the sewage pumping station

Perched water is stagnated in an equilibrium condition

3.0 QBJECTIVES

EPA's ROD signed in September 198% required that the water
perchec in the sanitary sewer zrench be treated to remove PCBs.
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Tte cleeanup crizerzion, for the treatment system is to reduce PCE
cencentrations tc less thern 1 ug/l based on the New York State
Department cf Health recormmended concentration lim:t fcr PC3 ur
groundwater .,

Trerefcre the oojectives of the perched water treatabil .ty study
are ass foarllows:

1. Tc determine the fearitility of removing the PCB from tnhe
water to less than 1 uwg/l. The recommended technology was
carbon adscrption.

2. To deve.op any pretreatment reguired for other contaminants
that may be present sich as suspended solids, iron, oil anc
grease and heavy metals.

3. To ob*ein treatment process design information.

5, To provide treatment information for developing cost

estimates fcor the <reatmert system, both capital andc
operation and maintenance ccsts.

4.1 DESCRIPTION QF TREATAEILITY TZSTS

Th.- se-:-ion discusses <the ftreatability testing prograr ané the
tes s conducted or. samples of the perched water.

4. EXPERIMENTAL PLAN

Ebascre deveioped ar. exrperimental plan for a berch-scaie
tregtab:iity study to detecmine the feasibility of redicing PCB
concentratiors in the trench water to below the 1 ug/1 1imit and
def:rincg the appropr.ate design criteria for the full-scale
treatmert csysten. The experimental plan was submitted as part
of tre Draft Remed.al Design Work Plan to EPA in September 1%86.

The plar. consisted of three phases. In Phase I, pretreatment
tests would be performed uvsing pH adjustment, alum coagulation
anc¢ polymer flocculation to remove suspended solids, free and
emulsified o0il and iron from samples of trench water. Phase 11
would investigate the adscorptive capacity of commercially
available g¢granular activated carbons (GAC) and the eguilibrium
concentrations of PCEH in effluent by running batch adsorption
isctherms. The design and execution of dynamic GAC column tests
to provide carbon usage data constituted Phase 111, All the
abcve tests would be conducted using composite samples from
sewer well water. Composite samples were used to simulate an
actual full-scale operatior which would combine water from all
the wells for trestment in one process train. During the
execution of the Phase 1 program, Ebasco modified the
experimental plan due to initial sampling results and the Phase
I pretreatmen* resultls

(4
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A7rer e well water semples were collected, Ebasco no:iced tha*
SW ¢ well water contained relatively high concentrations of
suctpended sclids and oil when compared to the other well water
samp ler As @ rTesult, 1t was recommended to EPA that twce
sejerate water samples be  tested to determine treatmen:
recriremerts and c¢orceptial cost estimates. The tw: samples
included well water from SwW-4, the most contaminated or "worst
case” condition, ané a coemposite of SW-3 and SW-%. A revised
exrerimental plan wzs submitted tc EPA in January, 19%87.

Upcr analys:s of the two samples, it was found they containecd
unusually high concentrations of PCBs when compared tc historic

dzta Ebasco decided that resampling of the well water was
reguirec. A composite of the three wells that were resampled
became the third water sample tested in the treatability study.
The pretreatment ot the +three water samples has producec
excectionally 9203 results. All PCBs were removed to below 1
ug/ . in order %o confiim these results, spiked samples were
prepsred and were tested following the same precreatment
prozedures. $Similart results were obtained in the spiked samples.
The resuLits o©f these pretreatment tests were discussed with
EF4 I+ was concluded thet further treatability tests were not
reyj:.re’ The treatability tests were terminated at Phese [.

4q.: PERTHED WATER SANMPLINC

Samnpy es wevte co.lected froun the sewer trench wells in Decemnbe:,
193 Cnly four weils (8W-3, SwW-4, SW-5 and SW-6) could be
samp.ed rto cbtain cerched water. SW-1 and SW-2 had been
removed Samplas from SWw-¢ were excluded from treatability

tes-: due to the very slow recovery after purging, which makes
fu.t1e pumpirg of well water for treatment impracticable. Well
wa“-¢1 samples were visually inspected in the field. SW-4 sample
had higr turbidity 2nd some noticeable o0il. Sw-3 and 8W-5
sam les contained lower turbidity and suspended solids and no
visitle ¢il. Ebascc was concerned that higher concentrations of
suspended so.ids would c¢cntain higher concentrations of PCBs
{see d:scussion in Chapter 6) and therefore selected two
samy les. ins<cead of the one composite sample as originally
plarned for treatability testing. Both samples were sent to
Ebascc's laboratory in Columbia, MD for treatability tests. The
two, samples were the SW-4 well water and a composite of the §W-3
angd SW-f well waters.

Tab'e 4-! preserts the results of chemical analysis of the two
perched water samples analyzed. It should be noted that Wwell
SW-4¢ had a high concentration of suspended solids at 3856 mg/1
ancd PCB of 68 ug/1 while *“he composite of the other two wells
hac & TSS of 228 ug/l and PCB of 4.3 ug/l. Historic data for
PCF concentrations were below 10 ug/l as shown previously in
Tatle 2-1
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TABLE 4-1

ENALYSES OF TFKFENCH WATER

Composite of Composite of
Well OW-4 Wells SW-3 & 5 Wells SW-3,4&0
Sampled 12/8¢& Sampled 12/86 Sampled 1/87
(Comp -1) (Comp - 2)
Tctal PCR (mg/1) €8 4.3 <1.9
TCC (mg ") £9 39 -
TSS (mg”.) 3856 228 159
COD ‘mg ) 506 41 -
Alkalinity (mg/1) 272 204 -
Iro {(ma 1 60. 2 11.9 ¢ .6
il and Crease
(ni: i - - 3
BCO {me 3 7 7 -
TDS ¢mg 3 460 - 520

PCB = Poliychlorinated bipheny! (Aroclor 1254)
TGO = Tctal crganic carbor

TS5 = Total suspended solids

COD =« Chemical oxygen demand

BOD- ° = Bicchemical cxygen demand {(5-day)

TD5 = Total dissolved solids



Due +¢ the unexpected Frigh lzvels of suspended solids ant PCBs

in tna-s sewer treach wells, a second round of samples were
collectad 1 Januery 1987 t¢ determine 1if the initial =amples
were 1epresertative, The well water samples were compcsited.
The results ct the sec>nd-round samples showed lower
concentrations of suspended sclids and PCBs of less tnan 1
ugs L. It was suspected that <the SW-4 sample collected 1n

Decembe: 1%8¢ was contaminated by surface water runoff as 3
tesult of EFA's cleantp o0f accumulated water in & drainage
ditch. These cleanup activities occurred a week or so prior <o
tne sarmrpling. Takle 4-2 prcvides a brief description of well
water samples.

4.3 TEST PROGRAM

Samples frem each container were examined for color, re.ative
turbid.-y, wvisible c¢il and visitle solids. Samples drawn for
testing were examined fc- these characteristics before and after
Lreatment .

Because of trte wveriations in cortaminant concentratiocn between
sampla= collected in December 1986 and samples collected in
Januar- 1987, three combinat.ons of water samples were tested
durinj +the pretreatment phete (Phase 1) of the treatability
study The samples tested were:

- -~ the high 3c0lids sample from SW-4 of 12/8¢

~omp . - the comprsite sample from SW-3 and SW-5 of 1./8¢

Comp . - a composite sample from SW-3, SW-4 and SW-5 of
/87

The cor st st ¢f pretreatnent tests showed that removing
suspenced s:luds firom the sample effectively removed PCBs. Two
spiked samples were therefcre prepared and tested to demoncstrate
tha* *}is relestionshio held true at higher PCB/TSS ratics.

Spike . - SW-4 was spiked with Aroclor 1254 and TOC.
Spike . -~ Comp-: was spiked with Wide Beach site soil.

Prepargtion of Composite Samples

Composite samples of un:reated water were prepared by emptying
one five-gallon container of each ccllected sample into a drum
and stirring the mixture wvigorcusly for several minutes. The
composite was transferred back into the original containers for
storage, using a 1/4-inch diameter clear plastic siphon hose.
puring transfer the composite was stirred vigorously to prevent
the solids from settling.

2130



SEWEF

WELL

SW-4

SW- &

SW- £

TABLE 4-2

DESCRIPTION (F WELL WATER SAMPLES

DATY
12717786
i2,1778¢6

1o/17 86

SMOLUME

three 5%--gal con-
fainers
two 1-1:ter amber
bottles

on=s 5-gel] container
twd 1-liter amber
boztles

one S5-gal container
tws 1-1izer amber
bct=les

one 5-ga. container

DELGCRIPTION

o

have red & k. ack
solids deposiced in
bottom of con-ainer.

undisturbed water
has a grey t:nt.

slightly turk:d.

water has orange
tint.

grey stair on con-
tainer wall.

red and b.ack sclids
on bottom of -on-
tainer

slightly rurtid.
black solids un
bottom of corn-

tainer.

grey stain on con-
tainer walls.

no orange tir!
slight amcunt of
black solids o~
bottom of con-
tainer.

No orange tint

Small amount cf
grey stain.



DESCRIPTION CF
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TABLE 4.

WELL

_VOLUME

four 5-¢a3l1 carboys

fouar 5-ga. carboys
two 1-liter amber
bo:ztles

“hiee 5-3ai Zarboys
twe 1-117er amber

]
]
bottles

(Cont " 4d)

WATER SAMPLES

DESCRIPTION

0o orange tint/
evidence of i1ron
oxide deposits on
inside of bottle.

0o slightly turkt:4d.
0 no visible o:..

0 orange tint/
evidence of :10n
oxide precipitate
on inside of cont-
ainer.

o slight turbidity

0 no visible oi’

o clear/whi~e rsclorx

o black solids Zfe-
posited on borttom
of container. do
not resuspend
readily.

o no visible o1 .



Prepa:ztion ¢f Spiked Samples

Spike- ! sample was prepared by adding 0.5 ml of 1000 ug/ul
kroc.cy 1254 1n an acetone-hexare-octane mixture to 10.0 liter
of Sw-¢; EBC oml of 25,000 ug/! potassium acid phthalate (KHP) was
also added The mixture was stirred for 24 hours in a =overed
polyprcpvlene drum. The resulting sample would contain 2 ug/1l
cf PCFes and 50 mg/1 of 70C,

Spike-Z sample was prepared bty adding 12.4 grams of contaminated
soi1l from the Wide Beach site to 8.0 1 of Comp-2 and stirring
the mixture at high speed fo- over 18 hours to create a mixture
estimated to have 1,000 mg/l suspended solids (TSS) and 100 mg/l
Aroc.cr 1234,

war Tests

Alum c¢caguiaticon and polymer flocculation were performed on the
samples Test:s were conducted wusing a conventional 6-paddle
stirrer with variable speed control and tachometer. Samples

were tested in 1,000 ml Griff n beakers.

Settiing tests were performec in a 1,000 ml graduated cylinder.
pH mezsurements were made us ng a Fisher Scientific mode. BO0OSMP
pH/mv meter &and & standard glass body electrode (Ag/AgCl
reference) Thke met2r and e ectrode were calibrated o pHd 7.00
usinc standard nuftfe:r.

pH _Acijustment: The pH of the samples were adjusted using 1.00 KN
NaOH soluztion and 1.00 N H,)»SC4 solution. The base an? acid
solutions were purchesed readr-made from Fisher Scientific.

Alum Ccagulaticen: Alum sclution was prepared by dissolving 5.0
grams cf ACS reagent grade aluminum sulfate (Al,(504)3 -
18H,C) 1n orgaric-free water and diluting to 500 ml. Cne (1)
ml of this solution 1i1n & 1.000 ml sample produces a
concentration of 0.5 mg/l alun,

Flocculant- Anionic polymer was used as the flocculant. A
sample of pclymer (0Olin 50.6) was obtained from 0lin Water
Services, Overland, KS. Following the manufacturer's instruc-
tions, 1.0 gram of the polymer emulsion was diluted in 99 ml of
water to make a 1% emulsicn. This emulsion was then diluted to
0.1% before use so that 1.7 ml of the final emulsion would
produce a 1 mg/l pclymer concentration in a 1,000 ml sample.

£213b



S:x L,002 ml samples of tiench water were drawn from the sample
ccntainers, taking care {c keep the solids in the c¢ontainer
suspanded during the transfer operation. Each sample was
transferrel to a 1,000 ml Cr.ffin beaker. The paddle stirrer
was inserted in-o the beaker about 1/4 inch, so that the paddle
was oft-center, clearing +he beaker wall. Jars were assigned
numo>21rs . fthrough 6.

Al] tests were run using samples and reagents that were near
room temperature {(akbout 23 to 25°C).

Ths step:s of the jar tests were as follows:

{1 Sample pH was adjusted to approximately the values shown

helocw:
Ja: 1 a 3 4 5 6
pH 4 ‘. 4 - 8.5 9.5

The pH ¢f the sample in jai1 4 was not adjusted fcor any test.
SW-¢ hac & pH cf 7.0, Comp-! had a pH of 7.3 and Comp-2 had a pH
of T.c.

{2 Witr the stirrey turned off, 1 ml of alum stock was added
to each jar. “he samples were then stirred a- 100¢ top 120

1pr fcr 2 minutes, followed by a slow mixing pericd (15 to
0 rpm; for approximately 20 minutes. During the slow
Tixing period of floc fzrmation the floc size was observed
and norerd.

This step was repeated until one of the following
cond:tions was encountered: (1) floc was formed o1 (2}
~he addition of Tore «lum caused no additional improvement®
i flor formation,

{(i7) The stirrer was then stopped and the paddles wizhdrawn.
The ccoagulated par-icles were allowed to settle for 20
minutes, The settleability of the particles and the
appearance of the supeinatant were recorded.

(4) Flocculant was added to each jar to a concentration of |
mg/l. After a fast mix period of 2 minutes, the sample was
stirred slowly for 15 to 20 minutes. The formatiion and
size of tre flocs were observed and any significant
mmprovement noted. Settling of the flocs was also observed.

Another 1 mg/l of flocculant was then added to each jar and
the test repeated.

(5) The pH of the supernatant was then measured.

13



Centritugzzicn Tests

SW-4 samp.e and the =wo spiked samples were centrifuged tc
remcve the suspended solids. The decanted supernatants were
analyzed for dissnlved PCBe. The centrifuge (Irternational
Equipment Ccmpany, Needham, Mh: Model CS) was run at 3200 rpm
fcr 20 minutes. The radius of the rotor plus the length of the
beottle was 6.0 inches. Each centrifuge bottle held about 240 mL
of sample up to J0 bottles o©f the sample had to be run to
cellect enough samples for analysis.

4.4 LABORATORY ANALYSEDS

During the first series of jar tests (SW-4, Comp 1 and Comp 2),
untres:ed ard treated trench water samples were analyzed for
PCB, total c¢rganic carbhon (IQC), chemical oxygen demand (COD),
biochemica. oxvgen demand (EOD%), total suspended sclids (TSS),
noil and arease; and iron. The centrifuged sample (5W-4 12/8¢6)
was analyzed for FCER and TOU ontv.

huring the secend :ourd of tests (SW-4, Spike-1 and Sp.ke-2),
untrea‘ed treated ant¢ centrifuged samples were analyzced for

PCE, T27., TSS ard iron. Th: smupernatant from a treated sample
of €N- {1./8%6) wes also analyzed for cadmium, chromium, copper,
zinc mercuty  and  total phosphate. Metals and plroesphate

analvy.es were performed on unfiltered samples to provide 8
bette:; es+*:mate of the concentrations that might be found in “he
trea-ment syster effluesnt. A1l analyses were performed using
EPA  eferenced rme+thods as shown 1in Table 4-3 alonc with
detex-inp .imits f>1 the various parameters.

.0 TREEATA

=

LITY TEST RESULTS
= FESULTS OF FIRST ROURND TELTS

The f.-st round of pretreatment tests was performed on .anuary
21 anid 22. 1987, Jar tests were performed on SW-4, Comp-1 and
Comp-. . 2 portion of SW-4 was also centrifuged to remove
suspercded solids to check FCB concentrations after sepsrating
the suspended solids in the sample.

Examinetion of Untreated Samples
SW-4

The untreated sample had a dark brown color and a high solids
content . When well-mized the sample was opague. Some of the
suspended solids settled out gquickly, but after am hour the
supernatant was still gquite turbid. There was no visible oil cr
floating matter present Acidifying the sample to below pH of 2
with sulfuric aci¢ did not ‘ree any o0il from emulsion but did
cause the supernatant *o clarify significantly within an hour.



Paragmeter

PCE-22%4
TCC
ccr
TES

01: 3and Greacse

TAELE 4-3

METHODS OF ANALYSIS

Methcd Referernce Detection Jamit
EPA 608 1 ug/1
SM L(C5B 1 mg/1
SM Y088 5 mg/l
SM 1097 1l mg/l
SM ID3a 3 mg/l
SM 07 1l mg/1
EPL 234 1 0.03 mg-
EPA 1401 1l mgrl

“Stanjard Methods for the Ezxamination cof

Wazter and Wastewater" APHA-AWWA-WPCF, 16th Editicr.

. C
Municipal and Industrial Wastewater™, Appendix A to 40

BOD -
Troan
D
NOo* ¢ &M o refer:
Ere 608
Crr 135,
Era 23€.1
ard Wastes",
5213

"Methcds for Organic Chemical Analysis

from "Methods for Chemical Analysis of Water
EPA, 1979, revised 1983.
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Tre untreated sample was similar in appearance to Sw-4, excer:
tta* 1t had a light brown color. After settling for znn houar =he
csupernatant was quite tursbid, but not as turbid as SW-4. The
supernav-ant had a slight c¢range cclor. There was no cil c:
floating matter present. Acidifying the sample did not free anv
cil, and onlv partially crarified the supernatant.

Cong-2

This un-reated sample had only a very small amount of settlable
solids and was very slightly turbid. There was no visible c1.
or flceting material, bu* the supernatant had a slight orarge
coior. Acidification did not free any oil, but did irprove the
claritv ot the supernatant.

Resuwlts of Jar Tests

Po:rtaions of al. three sanples were tested to determine the pH,
a.wn and flocculant dosages required to remove soliids, anc
prcfuce a large, rap:dly forming and settling floc, and a cles:
suyernatant.

Sy~ 4
Prrtions ¢f the samp.e were tested at pH from 3.5 tc 3.4, alur
cercentrations o f 10, 20 and 30 mg/1 ani flocculan*®
cercentrations of 0, 1 and 2 mg/l. Large, rapidly set:ling floc
ar¢ clear supernatart® were produced using 20 mg/] aium and <
mg/} flccculant a: initial pH of 5.9, 7.0 and 8.3. The results
prediced under these conditions were clearly superio: to those
achizved at other pHs, with smaller coagulant or Ilocculant
desajes additional coagulant did not improve treatment
perf>imance.

Samzles fcr analyses were treated by pH adjustment and alum
coagilation, followed by flocculation:

Inizial Alum Flocculant Supernatant
_.PH ___ Concentration Concentration _.._pH
T 20 mg/1 2 mg/l 7.0
#.5 20 mg/l 2 mg/1 7.3

An untreated sample was also collected for analysis. Table 5-1
presents the results of the chemical analysis showing PCB
concentration being reduced from 16 to less than 1.0 ug/1l by
centrifuging the sample an¢ by alum coagulation. The PTB in the
aliguot sample used for the jar tests which measured 16 ug/l was
less than the 68 ug/l initially measured in SW-4 s:nce the

16
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smi.ler size sample had 1 iower suspended solids concentaticrn.
Tnee iower suspended s0lids concentration resuited fror
dirvaiculty in maintaining a well mixed sample when withdrawin:
8. wliguot from the original % gallon container.

Canp-l

Portions of the sample were tested at pH from 3.9 tc¢ 9.4, alun
corcentraticon of 10. 20 and 30 mg/1 and flocculan-
corcentraticns 2f 0, 1 and 2 mg/1.

A conod rapidly settling floc and clear supernatant were
prccuced using 20 mg/s/l alum and 2 mg/l flocculant at .nitial pH
ot €.2, 7.3 and 8 4.

Sampies for analysis were treated by pH adjustment and alar
ccagulation faliowed by flncculation:

Initia Alnum Flocculant Supernatan:
_.pH_ Concen‘.ration Concentration .. _pH
7o 20 mc/l 2 mg/1 7 2
i 20 ng/l 2 mg/l 7.5

intreated samrple was also collected for ana.ysis. These
resilts a.s¢ saown in Table %-1 show good suspended solids
al

LoD -

Fcr .on: of the samplie were tested at pH from 4.4 to ¢.%5, alunm
ccasentrations of S thorugl 2% mg/l, and flocculant concentra-
tivne of 0 and 1 mg/.. Large, quickly settling f.oc snd clear
surernatant was produced at pE 7.4 using 25 mg/1 alum followed
by 1 mg 1 cft tlccculant. A good, quickly settling floc wes
ach:eved a% pH 9.5 with 15 mg/1 alum and no flocculant. NG
ogtner cases produced better results.

Samp.es for analysis WaTI e prepared under the following
conditions:

Iritial Alum Flocculant Surernatant
—PH____ Concentration Concentration _.__pH
7.5 25 mg/ ] 1 mg/1l 7.4
g.5 15 my/1 None 8.6

An untreated sample was also c¢ollected for analysis. The
analyses shown in Table 5-1 shows good suspended solids removel.
However, PCB was already less than 1 ug/l before treatment due
to the low concentrazion cof suspended solids of 159 mg/:.
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Tect Results

The res 1t of <the atove tests demonstrated that treatment with
a uvn and flccculant 1is efrfective in reducing total suspended
s:.1ds tT&3), chemical oxygen demand (COD), total crganic carbon
(7CCY erd PCB concentratinis in the samples.

5 ¢ RESJLTS OF SECOND RCUND TESTS

Tre second roind of pretreatment tests were performed on
Ferruary 3 and «, 1987,

Examination ¢f Untreated Samples

Sw-4
This sample was similar in appearance to SW-4 described irn
Sec-.on .., but was drawn frnm a separate container.

Spike-1

Th:, sample was drawn fron the same container of SW-4 as above
ani was indistinguishable in appearance.

512 Lag- ;

Af-er 1= £ hours of stiring, the solids were as finely cispersed
as *te sol.ds ir 8W-4 and Comp--1l. However, they were darker in
co cr ant settled more rapidiv. No ©0il was visible. Floating
pa:ticler (believed to be plant matter) were removed before
co .ecting samples for trestment or analysis. Only a wery small
am-urt ¢f flcating particles were present.

Resultis ¢f Jarz Teshs
SW-4

Portions ot ¢his sample were treated with 20 mg/1l alam and 2
mg., 1 or flocculant to confirm the optimum precreatment
conditions. No pH &djustment was needed. The coagulated flocs
formel were smalier than those formed during earlier tests. The
final flocs were good and settled quickly, but were not as large
as those formed during earlier tests. An untreated portion of
the sample was alsc analyzed £0r comparison.

19
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A~ tnis sample was preparaed from the same batch of trench water
a. tne SW-4 sample, the sazme treatment procedure was used. The
giielity an¢ formeticn of the flcc was similar to that for the
unsyi1kel &W-4 sample. In addition, a centrifuged port.on and arn
unt reat ed porticen of the sample were also analvzed for
COTEBIis0n.

Spike-<

The sarple was treated wusing 20 mg/l alum and 2 mg/.
flocculant. No pH adjustment was needed. Floc formztion was
slow and the floc was much smaller than that formed by <the other
samples. Tre floc settled slowly, leaving a very sma.l amourt
of floating matter whick was removed before analysis. The

supernatant, however, was (lear and free of visible solids.
Tes. Resul.s

Labsratory analyses of the samples from the second round of
pre-reatment tests are rpresented in Table 5-2. The tesis
deminstrated that removal o0f the suspended solids ¢TSS) alsc
rened ~he FCB from the wete:.

Th= -rea-ed portion ot SW-d4 was alsc analyzed (in duplicate) for
caim. um chremium, copper. mercury, zinc and total phosphorus es
shw: .1  Table 5-13. Ncne of these metals were detected.
Pho-pnorus was presen: at 20 ug/l or less.

6.1 DISCUSSION DF REGJULTE
6. PHYSICAL /CHEMICAL PROPERTIES OF PCB

The mos~ important physical/chemical properties of PCEs from a
tregtability point of view, are solubility and gartiticn
coefficient. The solubility of PCBs in water is low and
decreases with .necreesing ch.orine content. The perched water
contains mainly Aroclcr 1254,

The solubility of Aroclor 1254 has been reported in water at
20¢C at approximately 56 ug/l (Reference 1). However, the
corcentration of PCE in water is significantly reduced whenever
water comes 1in contact with a solid surface or particulate
matter because PCB .s strongly adsorbed at the 1liquid-solid
interface. Studies show that the concentrations of Arcclor 1254
decreased more than 80 percent by the addition of increasing
amcunts of soil from 0 to 1%,000 mg/l (Reference 1).

20
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Th= PCB ccncentration of +he perched water will depenc on the
ads rpt:cn ard .eaching of Aroclor 1254 from soil to water and
the dispersal o¢f suspended solids through water. Laboratory
tes s indicate that Aroclci 1254 is adsorbed most efficiently on
so:. ¢ wi:-h & hich organic content and small particle s:ze (e.g.,
clave) (Reference 2) PCHs are strcongly adsorbed tc sedimert
and the:: jate and transpcit in water depends on the movement cZ
the sedimert (Reference 2).

The partitionince of PCB between the dissolved and particulate
phase is governed by physical/chemical properties of the socrberct
and sorbate. For the sorbent, organic adsorption incresses with

decreas:ng particle size and increasing organic contenft. Thus.
the partition coefficient K for a specific sediment-water
system 1s obtained by modifying the organic carbon - water

partition coefficiert by the fractional organic content of the
sed:ment (sorben*) to yield:{Reference 3)

Kp = Ko, (octanol-water partition coefficient) x OF
: (% of organic content)

Stucies ~f PCB sediments :r the Great Lakes (Reference 4) heas
develcpec the following statistical equation showing the PCBs
distripittion ir sediments which may be used here for compariscn
purpcses .

° K, . S5
Kp = partition ceoeff.cient (distribution coefficient)
“1-ng
Cp = par-iculate PCB concentration (ug/1l)
Cg = dissolved PCB concentration {ug/l)
sS = suspended sclids concentration (mg/1)

The calculetiorn of Cy for the treatability testing samples are

as follcws:

K_ O K C ss C

oW o P da
. _Sample ____ l/mg e J/ma ug/l ma./l ug/l
SW- ¢ 0.53 (0.)238 C.013 16 1090 1.1
Comp -1 0.%3 0.7238 0.013 16 2160 0.6

Based on the above calculetions, only 0.6 to 1.1 ug/l Aroclor
12t¢ would be expected to be dissolved in the perched water.
These calculasted dissolved PCB concentrations generally agree

23
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wi=r- the pret‘restment test results that PCB concentrations less
that ] ug’1 are ach:evable if the suspended sclids
concentrations are reduced te low levels.

&, PHASE I PRETEZATMENT TESTES
Thse resultse of the pretreatmernt tests showed that feor a1l three
watel samples tested, PCE concentrations vary with suspended

solics concentrationns.

The results of the FPhase 1 tests confirm that most of the PCEs
are adsoibed to the solids and are removed to below the target
leve: o¢f 1 ug’/l when the solids are removed. Table 6-1
summerizes the test results. The treated water contains PCPR
belcw 1 ugsl level, TSS below 1% mg/l, oil and grease nelow 3.0
mg.”. and iron below 0.3 mg/l.

As + result cf tnese pretreatment tests it was concluded:

that the Phase Il and Phase 111 carbon adsorption tests
were no:z needed.

tFrat tre peirched water requires only suspended solids
remcval to remove PCE to acceptable levels.

7.0 CONJTLUSIONG

i Treatmert of the perched water by chemical coagulatiorn,

flcoculaticon and sedimentation achieved PCB concentration
recucticn from 16 ug/l %« less than 1 ug/l.

2. The phvsical/chemical properties of PCB Aroc.or 2%4
including low solubilit®y and high organic carton-water
partiticn ccefficien’. support the treatabilit~ study
results.

3. 1f *rea-mert of percted water was to be implemented, the

treatmert process most applicable for PCB remcval woulcd be
chemical ccagulation with alum and polymer at aprroximate
dosages of 20 mgs/l1 and 2 mg/l, respectively, flocculation
and sedimentation. Carbon adsorption would not be required
except possibly s a polishing step for other organic
chemicals, if present.
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Hydroa=2lo3y of Sewer Trench

kechari2 *c¢ the sgewer trerch occurs via the bedrock 1 two
Breas. The first area :s lo:ated between wells SW-5 and SW-4
The sfecond a1es 1t ‘oca-ed in the vicinity of well 8W-3. The
sewer trench lies directly 11 fractured shale. Groundwater :in
the fractu:red shale 15 essentially confined with an upward
gradien: into the pea gravel c¢f the sewer trench.

Once th= sewer trenct is filled with water, flow into the trench
ceases to be in ar upward direction and the system .s at
equilioium. At this pcint, flow assumes a horizontal direction
and would conform to tle site specific flow direction.

As shcwn :1n Figure 2-1, surface recharge to the sewer trench
pccurs along South Street wnere the sewer trench is located
direct i under the drainage ditch. This 1s most likeiy the
primarv c¢ause 2f the perched water in the sewer trench east of
well SW-4 kEased on hyd-aulic gradients in this area,
groundwater flow d rection in this area would flow towards well

SW--4 .

Hydrada! - <oniduc-ivities within the sewer trench range from L.7
(10-%) to .7 (10-3° owu/sec based on slug tests performed on

wells SW-2 an- SwW-4 respectively. Slug tests weres also
performed on Dbed-ock wells Mw-6 and OW-3 with hydraulic
condu=st .vity ranging trom €.1 (10-%) cm/sec to 3.4 10-4)

cm/seT respectaively.

A mazxairum grediert in the trenth of 0.002 was calculated from
water leovel dita 1n wells SW-35 and SW-4. Assuming a poros:ty of
0.30 vithin the pea grave and hydraulic conductivity
measurements within the trench, a groundwater velocity of
between 3¢ to 300 ft/year could be calculated. Slug tests
performed 1n the bediock aquifer indicate flow velocities on the
order of approximately 1 foot/year although flow through
fractu-es 1in the hedrock would conceivably yield much c¢reater
flow velocities in the order of feet per day. It is difficult
to determine groundwater flow velocities transverse to where the
trench 1is cut anto the bedrock, although the fact that the
trench was filled with water during construction, indicates high
flow ra-es 1n this aresa.

£213F



The nydraul:c conductivities were determined by the Bouwer-Rice
Method where

2
v ( r {1
Te (In rL/T (1n yo/yl)

and where: 1. 1s radius of the well casing
te 15 effective radius of the well
fw 1s radius tc the sand pack or trench
Yo 15 displacement at time, t = 0
v+ is pcint of displacement
Le is length of well screen
t is time of cdisplacement

1
in re S ITW = 0 S

dad + —C
In Ly/1y Le/1Iy

ani where: Ly, is length of static water cclumn
¢ is a dimensional parameter relating to L./1y

The datz 15 shown ir Table A-Z, Slug Test Variables.

{Bouwer, H., and R. €. Rice, 1976, 2 slug test for determining
hyd-aulic corductivity of 'inconfined aquifers with completely cor

par- ally penetratirg wells. Water Resour. Res. 12: 423-428)
28
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TAELE A-1

Wel. Ng. Hydraulic Conductivity - K
M- ¢ 3.4 (10-%) cm/sec
W B.1 (10-5) cm/sec
ST 5.7 (10-4) cm/sec

(10-3) cm/sec
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TASLL A2
L2 TEST DATE

PN

ft ft sec Cm/secC

wn

v

(32}
.

[

3.2¢ 0.4% 0.01 300 3.4 (1074)
3.24 4.9¢ 4.9 60 8.1 (1076,
.5 2.5 0.07  0.01 420 5.7 (1074

2.5 Z.92 0.14 0.02 60 4." (1073
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