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2.0 BACKGROUND INFORMATION

SITE TOPOGRAPHY AND ADJACENT LAND USE

rly Wastewater Treatment Plant (SWTP) is located in Cuyahoga Heights,

I'he site 15 west of the Interstate Route and north of the Cuyahoga River (Figure

1). The site location is indicated on portion of the U.S.G.S. 7.5 minute topographic

Quadrangle map #41081-D6-TF-024, Cleveland ith, Ohi 1965, photo-revised 1984, The

SWTP consists of a North Fill Area, Mair rocessing Plant and the South Fill Area

I'he South Fill Area and ash ﬁ,,;,»'wwm re separated ym the n ;;T‘:III by the Ohio

and Canal Road. A layout of the itherly Wastewater Treatment Plant (SWTP) is

I'he topography as seen on Figure 1 s » that the entire site 1s located within the

flood plain of the Cuyahoga River. The existing lagoons and fill area south of the Ohio
contained by a perimeter dike constructed predominantly of incinerator ash fill and

of approximately 602 feet above mean sea level (MSL) (Figure 3)
reatment Center (SWWTCO)
anced Wastewater Treatment

goons,” dated April 1976, The

d on Sheet 14 of 33, "End
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00 year storm even, which statistically can only
there is little potential for radionuclides to be |
by flood waters. Construction and routine

ns constitutes the precautions taken by the

solate the ash and radionuclides from flood

Immediately to the west SWTP are low-lying undeveloped lands along the Cuyahoga
River and Ohio Canal. Immediately to the north and south of the SWTP are industrial and

ally, along 49" Street, approximately 3,000 feet northwest

1§44 The nearest residential

community approximately 1,000 feet northeast of the South Fill Area and consists of single
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2.3 GEOLOGY AND HYDROGEOLOGY
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n overlies the old river

gra le but the fill may reach 30 feet thick where the ber
channel. The density of the fill is generally low, owing to a lack of compaction

during placement

2) Sludge - from treatment plant operations 1s described as soft, dark gray, organic,
silty clay. Consistency varies depending mainly on consnlidation. Greatest

thicknesses probably exist where sludge was used to fill old channels of the

Cuyahoga River.

3) C1 - 1s the uppermost natural material beneath the SWTP site and is described as
gray-brown to gray, silty clay to fine sandy silt. This deposit 18 stiffer near the
top and softens with depth. It 1s slightly organic and ranges from 0 to 20 feet

iGag

thick beneath the SWTP fill area. Water content averages 33 percent of dry

4) sandy deposii described as gray and gray-brown
' r ! . s 1 " . 11 1 £ 9 1
| nd traces ot vegetation. ['hickness of this
unit ranges from 2 to 15 feet beneath the SWTP. Loose consistency of this unit 1s
illustrated by an average penetration resistance of three blows per foot
5 A < ' t 1 Ay arall
) S i1 in tex , olor to S1 but omewha ffer and generally
coarsens with depth to include gravel. Thickness varies from § to 15 feet beneath
the SWTP. Resistance to penetration averaged 10 blows per foot and presumably
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Primarily unconfined, but locally confined water levels were observed present in strata S1

and S2 which are apparently hydraulically connected

5

2.3.1 NORTH FILL AREA

he North Fill Area constitutes approximately three acres of land situated in the
floodplain of the Cuyahoga River and north of the main plant. The North Fill Area 1s *

bounded to the south by the SWTP to the east by Interstate Route 77, to the north and east

by the Penn Central Railroad spur and relative lowlands

I'he borings located closest to the North | Area numbered approximately 10
water level data 1 arce but sut 1Ient 10 grossity determine propanie g roundwater flow

{

Groundwat t

ter flow directions (determined from data nearly 20 years old) are

predominantly south toward the Cuyahoga River and west toward under gradients ranging

from 0.3 to 2.0 percent (ft/ft). Depth to the water table varies from 2 to 15 feet below grade
and lhittle 18 know concerning er table fluctuations with time. Standing water at the

irface prevails to the north of the North Fill Area and no information exists on the
confiut "‘.."I‘J“I\ "M Tl ur ) el

3 SOUTH FILL AREA
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As part of the Site Characterization activities performed at the North Fill and South
11l Areas, the hydrogeologic regime and confinement capability of existing sludees and fills
. 13 2 13 } ¢

will be evaluated

2.4 FACILITY DESCRIPTION

The Northeast Ohio Regional Sewer District (NEORSD) is responsible for operating
three wastewater treatment plants (the Southerly, Easterly and Westerly Plants) in and near
Cleveland, Ohio. The Southerly Wastewater Treatment Plant (SWTP) began operation in
1927 10 remove grit and debris from the wastewater and 1s located on a site of approximately
217 acres in the Village of Cuyahoga Heights, south of Cleveland, Ohio. The SWTP site is
west of Interstate Route 77 and north of the Cuyahoga River. The southern quarter of the

SWTP site 1s separated from the northern part by Canal Road and the Ohio Canal

The SWTP treats approximately 134 million gallons of sewage daily for customers in

Northeast Ohio I'he current processing system nvoives de-gritng the sludge. I?!.J\;‘ﬂlu}' I
in a centrifuge, and thermally conditioning it before vacuum filtration and incineration
£t ' -y he h ie aliters t} 4 4 ¢ ¢ 1 o
After i neration, the ash 18 siurmced with water and PUped o sdilildiy PoOnds On-5iic
]r » ach ftroom the initar e Tal %4 { < | { ¥ 1 | tiOt n-<1te until 1991
I€ ash rom the sanuary ponds was used as Il at vanous locations on-site untii | |
he major features of the SWTP site are the North Fill Area, Main Process Plant
Sanitary Ponds Area (Ash Lagoons A, B a ( [ south | Area and can be located
(1 }l. ur &
2.5 MATERIAL CHARACTERISTICS
['he matenial to be relocated fro S vy | (Lagoo A. B. and ) to
the South Fill Area consists of ash produced fr the « te incineration faciity. The
incinerator ash 18 the remains of sludee that w ( lected during norm ;'b_"‘
MAR 93003002 N} y { )




contaminated with Cobalt-60 from an unknown source resulting
l in residual contamination of various d P reg within the ash I'he activity levels in surface
samples range from 0.3 pCi/g to Y900 p()

g (ORISE, 1992

stimated volume of 4.5

million cubic feet of incinerator ash. During relocation and ash handling, processing the dry
ash may produce dust proper controls are taken Al some locatons \\H.’HT] the
t '
l itary Ponds Area, the ash i1s saturated with accumulated surface water

|

1O BE RELOCATED

ontains three operating

alid U alg |
157,000 ft*, and 167,000 f*, respectively. The ponds have an underlying clay liner. A
pravel road o [ each pond 1P UT¢ ) 11 3)
P he amou ul as pres i Lavoo \ (1,431,000 "), B (1,539,000 ft*) and (
. ) f peen cal ited by as g (ha IA > 00 A and }4/ are \\.\/‘ ;Hl(] 75 ¢ 1 _:
[ ectively and that Lagoon C /) | pased on the quantty of ash removed tron
th 001 e pa L ' € were | L0 Caps ), ther total volume of
WO X ety 4 S 110 ! ¢ ¢ (X) } vards W 1 terial tt will be relocates
t th \ ¢ } ] A1
I'he South Fill Area is ap X 1ately 236,000 1 ) Wi [ PProxi itely 67.500 f{t
\':,\\ on t Oorth 4 W s

A 4}




['he boundaries of the South Fill Area were established assuming that the areas to the
north and south of the existing South Fill Area (within the bermed beundary) are 10 feei
1 deep and would be where the matenial from Lagoons A, B and C would be re-located

I'he ash will be placed so th

» South Fill Area will be flush with the
top of the berms




This section of the Safety Analysis Report describes the method to be used during the
excavation and relocation of approximately 4.5 million cubic feet of ash from Lagoons A, B
and C to the South Fill Area. On-site excavation hauling and placement activities will be

performed 1n accordance with the NEORSD Site Operations Plan (Dames & Moore, March

1993a) and the NEORSD Radiological Control Fian (Dames & Moore., March 1993b)

1.1 PROCESS DESCRIPTION

In order to facilitate the relocation of 167,000 cubic vards of ash from Lagoons A. B

and C to the South Fill Area, four to five 20 cubic yard off road dump trucks will be
required for each 6 cubic yard backhoe. Approximately 350 trips will be required for the
ash relocation effort. The duration 1s expected to take approximately 4 months (800 hours
j()si("\i!\\‘;d\ X .‘“‘(".j&\.\.l".‘” X 4 mont! Ol

I'he relocation effort has been divided into the three step process as described below

1 1
Step No. 1 - Site Preparatio
Prior to excavating ash from within the lagoons, both a staging zone and a
decontamination zone will be designated at an appropriate location within the
radi y controlled worl econt n of equipment will be performed
whenever necessary and before any equipment or trucks leave tiie restricted area of
the SWTP worksite Releast Veys w be performed pror to any equipment
| . v )
1ICdVvi the wWork s 5
MAR (X)1 (X A )9
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the airborne dispersion of ash during the
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patiern ot piacen t of ash in the South Fill Area

lary working toward the west berm in the north

I'he placement of the ash will then proceed in a south
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. 3
Water will be used for du I d tl h will be removed to within two feet of
the underlying clay liner. A bulldozer will be used to remove the remdining ash off
of the bottom and sides of t goons. This will ensure protection of the clay liner
installed on the sides and bott I each lagoor
Step No. 3 - Distnibuting the Ash
A 300 HP bulldozer will be used to spread and compact the ash once it had been
11 A T} 11} o bha
transferred o the South Fill Area. The ash will be distributed evenly throughout the
¢ f ¢ } : ¢ } " " N i s M- i 4
pre-designated fill area. During ash distnibution, dust control will be maintained via
water spray methods as prescribed 1n the Site Operations Plan
Any surface water collected within the South Fill Area will be routed to the ash
lagoons or to the ash lagoon « How | redirected back to the headworks of the
SWTP. Pnior to redirect the water. samples will be collected and analvzed for
Co™ and the resultant activity compared to the NEORSD Administrative Limits as
[""(»"n'u’)i d 1n the [‘wﬁxf[l)gx‘_' F Contro! Plar
")"‘"H}" I““”“ ne "7.1i-\:N?'iu' \ 7 ind pla ement of }l."‘ routine exposure .'d'k'
" I ntc Antamminat ¢ iy PSIT ve unill he srfrmed e sexralancg
measurements and contam il10 { rol surveys wiil o€ periormed in accoraance
with the NEORSD Radiclogical Control Plan
3.2 UNUSUAL OCCURRENCE RESPONSI
Durning the ash relocation effort acipaled occurrences may occur I'he
OCCUTITC €S may DE€ personal, medical or € pment related 'he on-site radiation worker
ning will include Iergency manage procedures 1o fac the handling of these
OCcurrences I'here will be an 1 ! is u esignated Emergency Coordinator on
site at all time Spill control and ¢ V response equipment w be available on the
AMAR - » d | 4
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EXPOSURES

POTENTIAI

4

|

POTENTIAI

During the transfer of cobalt

Area, workers wil

4 Z - - - sty £ 1 | 1
I'his analvsis evaluates the potential d

ontaminated ash from the lagoons to the South Fi

| be L‘Xpﬂ"t'(i o low-ley

NDI

R NORMAL OPERATING CONDITIONS

EXPOSURES TO WORKERS

11

ls of gamma radhation and airborne radioactivity

!
¢l

0ses to workers from these CXpOSsurcs and comparcs

them to the regulatory limits given in 10 CFR 20. Additionally, potential exposures to the
general public due to the inhalation of contaminated ash are evaluated and compared to the
regulatory limit Pres ribed i 10 CFR 20
4 POTENTIAL EXPOSURES TO WORKERS ON-SITI

I'he radioactive decay of ( ( I¢ (S 1n the emission of two relatively high
energy gamma rays (1.17 and 1.33 MeV). The contamination is mixed with incinerator ash
to be reiocated from Lagoons A, B, and C to the South Fill Area. Therefore. doses may
result from the inhalation and direct 1 ition exposure to the contaminated ash.
4 INHALATION DOSES

Doses from uptake of r: 0 | | t DOAy are estimateg frrom the guantity ot
the 1sotope inhaled and a dose factor 1 ted to the 1 Clope o1 concern I'he upt 1ke can be
broken down into several parts, such as the concentration of the ope in the air, the rate
t) » - Y 1 » ' » | 1 (Y ] ] Y ' B 2 » 1 "' >
the air 18 breathed, and the ler gth of | he cont inated ai breathed I'he airborne
concentration can be expressed yroduct of the dust loadir d the concentration of the
activity in the « sl (NI }l} D)l L)
MAR X (K \/ 4 "y




I'he overall dose due {o in

where

H 50
( Cobalt-60 Concentration in Ash
M Dust loading in air

Breathing rate
Dose Factor for Inhalation
Activity

| Duration of

For workers, the breathing rate i1s assumed to be |

60 dose factor for inhalation 1s 219 n uCi (N1
eftort will require four months (800

l.\( 'j 1St 104 S dS med to be it 3 |
1910, 1001 - Table Z-3) 1his 18 a very conservatiy 1551

Year Committed Effective Dose Equivale
|

lculation 4

(4-1)

it (mrem)

(m*/hr)

(mRem/uC))

The Cobalt

umed that the

st (29 CFR

ition, both 1n terms of actual dust

" \ 1 \ 11 s Lan a |
levels and in the amount breathed, since the workers will be wearing nuisance dust masks
and not all the dust particles will be of respirable size (in most cases only 20% of the
particles are of respirable size - NUREG/CR 5814, 199

Using these assumptions, the po y a worker (for 800 hours) from inhalation
wouild ne

H M BR DF T (
(107 g/m7)(1.2 hi ) M CH(B00 hr)(C, uC1/g)
102 C, mren
where ( 1S ( CT10¢a "N

AMAS § 0023 (K




concentration ftound n

,Y-"\' cobait i I { £ N j'& { 18]
t/g. If all ash had this concentration, the estimated dose fron
o b P | . } o A T N 1 Ny . . s ot 3 ha ] st -
inhalation wou:d be ( mrem (2,102 * ¢ 132 uCi/g) More realisti LT]!VV. the NRC estimates
I v y > 4 11 ) ! y ¢ § } " 15 v y 7 AS ) . oy )
the average concentration in the lagoon ash to be abo 45 pCi/g (2.45 E-4 uCi/g) (ORISI
1 | 1 . I \
1992), which would ;:rzximt an inhalation dose of about 0.5 mrem
4.2.2 DIRECT RADIATION
> 1 » - N
Radiation surveys have mappe Xposure rates 1 nng from 11 uR/hr to 94 uR/hr
I'he workers will not, in general, be ¢ ose to the matenal as the survey team was, and
would thus be i";"’,(,'t‘. to lower levels of radiatic { mservative, the average worker
exposure rate 1§ a med to be 75 uR/hr w I I xternal dose of 60 mR
0O r the ‘\;“)fl\""“"‘(_\ Pf\ll‘,
I hi alculated dose 1s very ) € IVErage exposure Are
M lower thar 3 ﬂl' I and tr € X DA ¢ ral educed ring the project as the
h lagoon 1S excavated and the South | Ar¢ ipped and covered with soil and the area
rey :’\'."\&!
' 4 4 " 1 y ) 4 r po ' v ) > .
Ag stated 1n the Radiological Cx I | P e rate in the work area (ast
excavations, ash transport, ash | emer X R/hi ¢ work will be immediately
stopped and a review performed to re-e ! k to tl vorkers and to the publi
4.2.3 SUMMARY
conservative stimates of w Ker ¢ ) i matenal 1ro the
lagoons to the fili area indicate a Lion « { X tely 67 mrem and a direct
radiation dose of about 60 mR [ / em) 18 below the
fF S5 LK) ' h 1 { nonmea Ao
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equivalent (! mrem) 18 well below
$ AN At . . ¢
ne pubiic. (Note For purposes o

However, the conservative nat
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f SO0 mrem/y to members of

I mRem since Cobalt 60 1s a

d assumptions overstates the

the direct radiation dose 1s

e time used to calculate the

(200 hours). The excavation will

month, if necessary will be used to
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Ivolve exposure to contaminated

I worker 15 well below

come suspended in the air and
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proximately 1,000 feet (240 meters)
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irable when in fact
respirable (NUREG/CR 5814,

dtiOf

1 towards the closest

community 1s 33.6%. (sum 8.2, | \nd » wind rose data collected at

the Hopkins Airport o Cleveland shown on Figure Itilizing the percentage of

ime that the I will disperse : ne activity towards > closest potential receptors the

I' (n)

halation can be calculated by

(98 %) of airborne matenal

d biows towards the potential

lation exposure 1s
1al receptor 1s
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DIRECT RADIATION

Direct radia 10n exposures to the closest potential public receptor (at the boundary fence
line) 1s currently being monitored by the Northeast Ohio Regional Sewer District through
implementation of their environmental monitoring program. The program consists of several
(6) environmental Thermoluminescence Dosimeters placed at various locations along the
fence line of the South Fill Area. During the first calendar quarter of 1993, the maximum
recorded exposure at the boundary of the South Fill Area was 10 mrem/quarter (Landauer,
1993) or 5 wrem/hr. It 1s anticipated that the direct radiation exposure rates at the fence line

will not increase due to excavation activities. The S urem/hr value is comparable to the

naturally occurring background radiation measured at the Southerly Wastewater Treatment

Conservative estimates of exposut (O the public during excavation and transterring of
4 ) . ho } - . Y . v o N . > Yy N - N -
materia! from the lagoons indicate an inhalation dose of 22 mrem and essentially no

(background) dose from direct radiation exposure. This is well below the NRC correct limit

) » e | ¢t A > 1 P .
of SO0 mrem/yr to members of the public. With the conservative nature of the calculation
and assumptions, the expected dose equivalent to the nearest public receptor is well below 1
Mre
MAK 93003002 N} | 4 )9 1




ABNORMAL CONDITIONS

In the worst

occurrence could be the outbreak of

¥

contaminated ash to be dispersed in

ino sty . h Iy 'y ) . sl sl
Ipping accid s that a ful aden ( C and spills

total activity avatilable for release

Based

controlled are:

ndividual at




Q.5 04 mrem/hr

overed with tarpaulins or a water spray within a half-an-hour
um dose received at the controlled area boundary 1s estimated

to be 4.7 E-04 mrem (0.5 urem) (9.5 E-04 mre hr x .S hr 4.75 E-04 mrem 2.5 E-04
mrem)

i he worker dose from the clean ) activily would be the dose received 'm
U.«‘T‘y[.’x &i 1“!1_‘;' "i"l excavaluon since the dose version 1actor l])(} } 1S .’h:'\CLI on L\\,U'v”_\
per unit area which 1s assumed to be the same for all ash. Based on average direct exposure
rate of 75 uR/hr, the direct exposure dur th tial half-hour i1s estimated to be 38 uR
I'he total dose eq ilent 15 estimated to be 39 to the maximumly exposed individuals
5.2 FIRI

In the event of a truck fire, it is assu | that the diesel fuel in the tanks on the truck
would spread on the ash, catch fire and bur 'he heat from the fire would dry some of the
ash, and conversion cu Id cause ash p: lates to nse and be carnied downwind
i‘!".' ( é.-\(‘“\! \,E'\‘;".’wi{:\”‘ ;h/ 1 vSUu ( ) O al '\ { | 3")1.\‘\( area boundary SINCE
's\\‘f:“,L.'" inside ".’1(' [ 8 ¥ € A id respiratory protection avainabie

It 1s assumed that the diesel fuc ould mix with the ash so as to mobilize ast ’;'l.‘.,f'f’tfk"\
to the atmosphere. It is further assuined that ¢ I might catch fire during light wind
conditions and a very conservative x/q of 10 I'he truck is as -med to tip
over ’\'.i\lf‘\;,‘ a ;H}.j 15 teet by 40 feet 1 £ i O a imed that the truck carries 50
&'.EHU!"\ Of Tuel '\‘.‘wixl'? WO ‘:u Spr d over | - | (15 1t x U I [“;\\ wise the truck
transports saturated ash, it is assumed that 90 percent of the fuel would run off and soak into
uncontaminated soil around the s nd tha ercer wuld soak 01 cont inated

A




ash. It 1s assumed that the fuel will soak a layer approximately 0.4 cm (0.2 inches) thick

and potentially mobilize during a fire. It is assumed that the fire duration will be
approximately one hour I'he release -ate would be

(456 cm) (607 ¢m) (0.4 cm) (0.96 g/cc) (245 pCi/g) = 2.6 E+07 pCi/hr

I'he concentration at the boundary can be estimated by;

((2.6 E+07 pCi/hr)/(3,600 sec/hr)) (107 sec/m’) = 72 pCi/m’

Based on the same DCF used in Section 4.2.1, the exposure rate at the site boundary

(72 pCv/m’) (219 mrem/uCh) (1.0 E-06 pCi/pCi) (1.2 m'/hr) = 0.02 mrem/hr

™ 1 4 } . } . ¢ 3 |
i he potential e 1S estimated (o take one hour to control and (‘\Il"-;’tll\,’l During that

time an individual at the site boundaryv may receive 0.02 mrem of exposure. The worker

dose due to direct exposures from the control and clean-up activities would be similar to the

doses recerved by workers durnig soil excavation tLivities Based upon an average direct
cS TCC Cd O o UL g SO €xCavali( aClIvVITIES asCd upon an average airec

dose rate of 75 uR/bhr, and estimating 3 hours for the complete control and clean-up
activities, the direct dose can be estimated to be 225 uR (0.23 mR). Inhalation exposure
estimates are separated into two constituents. Airborne exposures as a result of the fire will

A

be 0.02 mrem tituent will be the inhalation exposures that will occur
during the two hour clean-up phase. These inhalation exposures will be similar to the
remediation inhalation exposures calculated in Section 4.2.1., but only for a two hour
exposure time I'he result 1s 13.0 E-4 m (10 X | m-/hr x 219 mrem/uCi x 2

MAR 93 003(x12. N}




The total postulated exposure to control and recovery workers is the addition of the
three exposure constituents. The exposure components are:

Direct dose equivalent (3 hours) 0.23 mrem

Control inhalation (1 hour) 0.02 mrem

Clean-up inhalation (2 hours) 13.0 E-4 mrem
0.25 mrem total

Note: For purpose of these calculation 1 mR = 1 mRem since Cobalt 60 is a gamma

emitter.

MAR:93:003:002. NE 5-4 June 14, 1993




In consideration of the information, data and calculated potential maximum exposures,
l the relocation of the ash from Lagoons A, B, and C to the old sludge storage area in the

South Fill Area will not present undue risk of exposure to radioactive materials to the worker

or general public
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FABLE 2-1
CLIMATOLOGICAL AVERAGE OF 30 YEARS
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