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U.S. AT0!!IC ENERGY CO't!ISSION

DIRECTORATE OF REGULATOT.Y OPERATIONS
I.

REGION I |

i
.

40-86RO Inspection Report No: 74-01 Docket No:

W. R. Grace' STA422*

Licensee: tgeense No:

Davidson Chemical Division -

Priority:

P. O. Box 188 Category:
Pompton Plains, New Jersey 07444g

i,
,

Ty}a of Licensee: *

* type of Inspection: Special Closecut

July 31, August 1, 2, 1974 and September 20, 1974Dates of Inspection:
.

-

Dates of Previous Inspection:
. Q

Reporting Inspector: ' 60 f f f R L- &r 8 |9W'

E. Epstein, Radiation Specialist Date

'Accompanying Inspectors:
. Date .

.

Date
i

!

- Date
i .

. -

Date,
.

Other Accompanying Personnel:
Date

fReviewedBy: 4 [ f .[ Me ;T[ N'

'

. R. NcClintock, Sen'ior Radiation Specialist Dat'e

.
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SUMMARY OF FINDINGS !
.

Enforcement Action

None

Scope of Inspection

A. A special inspection was conducted on July 31, August 1, 2, 1974, +

at the licensee's facility at Pomptom Plains, New Jersey to review
'

the licensee's submittal to Materials Licensing requesting termina-

tion of License No. STA-422.

B. A second inspection was conducted on September 20, 1974, to review .

the licensee's revised submittal to Materials Licensing and to

resurvey those areas that were above guideline levels during the
August inspection.
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REPORT DETAILS ',
t

i

i
1. Personnel Contacted

Ik. B. L, Mobley, Supervisor, Environmental Control, W. R. Grace
Company

Mr. Paul B. Klevin, Consultant to the licensee |
iMr. Robert Gallegar, President of Applied Health Physics,

Bethel Park, Pennsylvania ,

Mr. R. Russo, State of New Jersey on September 20, 1974 ,

;

2. Initial Survey

The inspector learned that a decontamination effort was per-a.
formed by personnel from W. R. Grace and personnel from ,

Applied Health Physics. The decontamination job took from
March 11, 1974 to July 18, 1974.

b. During the initial visit, the inspector made 67 readings using
an Eberline Model PAC 15A Scintillation alpha counter cali-
brated July 8, 1974, by BNL. The surveys were to determine
the total alpha activity on floors and surfaces throughout the
facility. Beta-gamma measurements were taken in similar areas
using an Eberline model E-120 GM remote probe with a 1.4 O'mg/cm2 window thickened to 7.2 mg/cm2 by the addition of 3
layers of saran urap. This instrument was calibrated by BNL

on July 14, 1974.

Forty-six swipes were taken of 100 cm2 areas and later countedc.
at RO:I for removable alpha and beta gamma activity using an
Eberline PAC-4 scintillation scaler and an Eberline RD-14 beta
probe in conjunction with an LCS-1 Eberline counting system.
Two air samples were taken with an air sampler and were simi-
larly counted.

d. Two water samples were taken, one from Sheffield Brook at the
licensee's property line, and one from the licensee's sump.
Silt from a drain from this sump and four soil samples from
the licensee's burial area were also taken. These samples
were sent on August 5,1974 to AEC, Idaho Falls for analyses.
Results are attached as Appendix A.
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3. Results of Initial Survey

!

a. The results of alpha and beta-gamma measurements taken indi- e.

cate that the guideline for " Decontamination of Facilities and ,'-

Equipment Prior to Release for Unrestricted Use or Termination ,
of Licenses for Byproduct Source or Special Nuclear Material"

. ' 'USAEC April 22, 1970 are exceeded.
I
!

b. The average of 67 readings showed alpha activity of 18,911 [,
dpm/100 cm2 ;

;

Average for the following areas:
~

2 [1 - Office Area 1-D 9,550 dpm/100 cm
22 - Lab Area 1-B 32,500 dpm/100 cm !

f
3 - Catwalk Bldg. 1 26,500 dpm/100 cm2
4 - Floor Sulfona- 21,000 dpm/100 cm2

tion Room ;

5 - Wall of Sulfona- 25,083 dpm/100 cm2 j

tion Room I

6 - End Storage Room 6,000 dpm/100 cm2 ;

7 - Third Floor Lab. 6,000 dpm/100 cm2
8 - Third Floor 2,000 dpm/100 cm2

Library
9 - Kettle Area 7,833 dpm/100 cm2
10 - Garrett Storage 74,055 dpm/100 cm2 p

Area 3

11 - Ball Mill. Bldg. 9,500 dpm/100 cm2
2

12 - Grinding Bldg. 13,300 dpm/100 cm
13 - Old Compressor 11,250 dpm/100 cm2 ,

I
Bldg.

Beta-gama reedings exceeded 0.8 mrem /hr when observed atc.
1 cm distance with detectors having absorbers of at least

2
| 7 mg/cm ,

d. A drain duct which runs underneath the licensee's property

between Buildings 2 and 3 and under Building No. 1 and which
drains into Shef field Brook was easily traced with the Eber-
line GM end window probe. This drain line is, according to

Mobley, located under four feet of earth and two inches of
blacktop. Radiation reading of 0.8 to 1.0 mrad /hr were noted
at one em above the road surf ace at the drain line.
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At one centimeter from the surface.of the plywood floor in thee.
attic, an area of 12' x 8' had radiation readings ranging from ,

0.5 to 2.0 mrad /hr (beta-gamma). .

I.

f. At one centimeter from wooden pallets on which a compressor
and pump was resting, beta-gamma readings of 1.2 - 1.4 mrad /
hr were noted.

g. At one centimeter distance from the concrete apron entrance
to the Old Maintenance Building beta-gacma reedings of 0.8 |
mrad /hr were noted. .

i

h. In non-use areas, radiation readings of 0.1 to 0.2 mrad /hr
were noted. In areas of former use, beta-gamma readings of i

0.2 - 0.6 mrad /hr were noted. ;

4

1. The entire open area in the rear of the site as well as the ,

open areas on the sides were used for burial, according to |

Mobley. Inspection history indicates that during production i

for a period of 17 years, large amounts of thorium phosphate .

was buried in huge pits. This waste consisted of waste con - _-

centrated sludge from a waste treatment operation. Radiation
readings at one centimeter from the surface of the earth had
from 0.4 - 0.5 mrad /hr in burial areas. Readings were from
0.3 - 0.35 mrad /hr at the ground surf ace near the drainage
ditch and from 0.1 - 0.2 mrad /hr at the surface of the former
sludge dumps. gp

i

j. Air concentrations in Building No. 1, the main process
building, did not exceed 7.25 x 10-13 pCi/ml air alpha acti- ;

|vity and 2.1 x 10-12 pCi/ml air beta-gamma activity according '

to samples counted 104 hours after collection.

k. The results of water and soil sampling as analyzed for natural
uranium and thorium show that water discharged from the plant
to unrestricted streams did not exceed thorium or uranium con-
centrar. ions of 6 x 10-8 pCi/ml. Soil samples did not exceed
an activity of 9 x 10-6 pCi/gm uranium and 4 x 10-4 pCi/gm
thorium.

1. The water and air sampics (see Appendix A) meet the limits
expressed in Appendix B Table II for release to unrestricted

The uranium soil samples were below 0.05% uranium inareas. '
the soil. The natural thorium, however, exceeded 0.05% in

'
soil samples.
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4. Final Survey _

i

a. Af ter the initial survey, the licensee made a second decon- [
tamination effort and resubmitted a revised report to Licen- [

sing. A final closeout survey was made on September 20, 1974,
*

to review the revised submittal and to resurvey the problem
areas..

5. Results of Final Survey ,,

The inspector took smears of.all the problem areas noteda.
during the inspection of July 31, August 1 and 2, 1974. These
smears were later counted at Region I for alpha and beta gamma p

activity and showed no more than 30 dpm/100 cm2 alpha remov-
-

'

2 beta-gammaable activity and no more than 100 dpm/100 cm
removable activity. Fixed activity did not exceed 1500 dpm/
100 cm alpha activity. h-2

I

b. The inspector noted that the licensee had removed all pre-
iviously contaminated surfaces from the catwalk, the garrett
*

storage area and the sulfonation room and the machine shop as
well as removing the contaminated supports for the compressors
and pumps. Licensee's records indicated these items were
buried on the licensee's property and the burial entered on
the deed describing the property.

$>
The results of the final survey showed agreement with the ;

,

c.

licensee's revised submittal for surface contamination levels
~

in buildings and on equipment, and for air and water concen-
trations. . Contaminated drains and ducts were removed. _

l
'

~

The licensee's submittal does not speak to the extent of thed.
waste products buried on the property. Appendix B includes
excerpts from several past inspection reports that highlight
this area. Licensee has bulldozed 6 inches of dirt over the
areas and is planting grass and trees to prevent erosion.

i
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January 12, 1960

.

DAVISON CHEMICAL COMPAfiY'

DIV. OF W. R. GRACE & CO.'

B0X 488
P0MPT0tl PLAltiS, flew JERSEY

,

THOR 1UM CONTENT OF SLUDGES STORED ON PROPERTY

-

Tons Contained ThO 2
Re sidue Pounds Area

Ore tailings (gangue 230 8,200 gYttrium sludges 200 3,000 H
Reworked sludges 137 2,750 I

*

3 ,

Waste treatment cake 105 1,300 J

In process silica sludge 30 2,700 H
'

In process thorium carbonate 31 3,100 L
| In process thorium hydroxide 15 10,500 If

Refined yttrium concentrate 20 2,700 M
9

.

4

6

_
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January 12, 1960.

i .

WASTE TREATMENT PLANT
i

The waste treatment plant tr' eats all liquid wastes issuing from the,

:

plant. The waste involved consists of wash water, floor washings and
.

I

surface run-off from the adjacent plant property.
4

The process involves the use of an' average of 35,000 gallons of water

per day. All of the washes are discharged into a common 1000 gallon sump

equipped with two automatically controlled force pumps which pump the waste

to a retention tank. Each pump has capacity to handle the peak load and is-

installed so that the second pump starts in case of extreme demand or

failure of the first. Signals are installed in a control house to indicate the

proper function of the pumps.

The retention tank has a capacity of 50,000 gallons which provides

24 hours average retention of the wastes. In addition to the purpose of @cting , |,

as a reservoir, or' constant head installation, the tank provides means of
,

diluting effluents of widely varying pH so that the automatic pH controlling

. equipment ma7 function more efficiently. The incoming wastes flow through

a distributing channel in the tank and effluent, after initial settling, is rem'ovef'

i

from the midpoint of the tank and flows by gravity to a mixing tank. A draw-
i

off is provided at the bottom of the tank to pump accumulated solids to the
i
; sludge filter press.

*

.

- An 8000 gallon mixing tank, equipped with a gate agitator receives
,

effluent from the retention tank at its midpoint. a pH electrode assembly

- is in circuit with the mixing tank and electrically connected to a mechanically

operated diaphragm valve. Two storage tanks are provided to feed either
*

.

. - -. - - --
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50% sulphuric acid or 50% caustic soda solution through the automatic
U

diaphragm valve to the mixing tank as called for by the pH controller,.

j Again, signals are provided to indica *te proper functioning of the valve

and chemical supply tanks as well as a recording chart which indicates
:

the pH of the mixing tank. The mixing tank effluent is piped to a 2000

gallon Hardinge thickener at pH 5. 8-6.2 -

The Hardinge thickener provides a clear overflow to a final clari-

fication tank and adjusted to give a 20% solids underflow which is pumped to

a slu'dge filter press in the control house.
,

The final clarification tank of 50,000 gallon capacity provides an

average 24 hours of retention time for the effluent before discharge from

the system. The main function of this tank is to proyude sufficient time
:

for post precipitation of solids after pH adjustment. A draw off is provided

at the bottom of the tank to pump accumulated solids to the sludge filter P,
,

1 -

press.
.

The sludge filter is of the plate and frame type with a capacity of

| 6 cubic ft, of cake. Approximately 60 cubic feet of sludges, or 3500 lbs,t

I
'

are removed weekly. These sludges are hauled to a dump on the property.
| 4
' The system was designed to operate automatically. Twelve man hours

per day are devoted to the maintenance, cleaning and control of the operation.

! The entire operation is under the supervision of the plant chemist who checks
,

the performance of the equipment, and samples prepared by the shift operator.

A log is maintained which indicates satisfactory operation of the'

system for pH and turbidity control. Wet chemical analyses of samples of-

effluent meeting the turbidity ' standards of the Department of Health indicate
,

a s - ..--e e
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thorium levels below our limit of detection. The pH of the effluent isn
t'

maintained between 5.0 and 8.0 ace,ording to the permit granted by the
f

I New Jersey State Department of Health who have approved the design

and mode of operation of the system. We have found through experience
:

! that the system operates more satisfactorily at lower pH values since the
i

precipitate formed by neutralization settles more rapidly assuring a clearer

effluent.
-
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January 12, 1967

I '

,

Davison Chemical Company -

W. R. Grace & Company
: Pompton Plains, New Jersey

Gentlemen Attention: Mr. Peter J. Garino_

This letter confir=s the decisions reached during my
i

recent visit to your facility. -

I It is our opinion that thorium phosphate sludge con-
-

' sisting of approximately 10% thorium with a high acid content
is " low specific activity material" as defined by 573 391(c)(1)
of the Interstate Commerce Commission Regulations. ,

Further, the shipment of this material in $$ gallon.

used open head steel drums with new ICC Specification 2U-55
gallon drum liners and/or new $5 gallon open head fiber drumsin ourwith new ICC Specification 2U-55 gallon drum liners is, f the
opinion, authorized under the provisions of 573 392(c) o
Interstate Commerce Commission Regulations. You are reminded
that this paragraph of the Regulations specifically requires,

'o
that the gamma radiation, or equivalent, not exceed 2 milli- p

|

|
roentgens per hour in any normally occupied position in the

j tractor cab. Further, the vehicle must be placarded in accord-
ance with 577 823 of the Interstate Commerce Commission Regula-
tions.

It is our understanding that shipments shall be made
-| utilizing vehicles which are operated under the control and

direction of the Davison Chemical Company and shipments will be
-

'

made from your facility in truckload lots.,

i

! For your information, I am attaching a copy of the
pertinent sections of the Regulations.

It was indeed a pleasure to visit your facility and

,

,

*
,

.
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! pc/ml, which is approxiditely 20% the MPC of 1 x 10 pc/ml for natural

thorium.
,

!
I

'| Solids
:

1 24. Garino stated that all other waste is either disposed of by burial on

the licensee's property or is held in storage until it can be transferred

to a disposal site. According to'Garino and as indicated in disposal

records, the licensee buries 992 pounds of thorium phosphate,.per month.
*

1

!. Garino stated'that a pit is dug and the waste is du= ped into the pit. He

-

stated that earth is mixed with the waste as the pit is being filled /and

that a minim n of six feet of earth fill covers the pit. Garino stated
! '

that, acccrding to 10 CFR 20 5(c)(1) and 10 CFR 20.304(a), they are permitted-

i

to bury in one location only 1,000 pounds or 50,000 pc natural thorium. He

stated that their processes produce approxi::iately 1500 pounds of thorium
,

~
.

'* (natural) per month. He stated that they currently have 9,392 pounds of P
i

| this thorium sludge in a storage pit in the back of the property. Garino

i
! stated that he is in the process of investigating possible disposal sites
t '

i for this waste and in all probability it will be shipped to either Grace's
i

4 Chattanooga, Tennessee plant or Nuclear Fuel Services, West Valley, New York,
!

a Grace subsidiary. Records were noted to be maintained showing the location,,

!
"

date of burial, and quantity buried monthly since the period of the last

inspcetion.
'

.

_

.
'

Instru:entation and Calibration, .
,

25 The licensee had on hand an Anton Model No. 5 GM survey meter with a range of
I

O - 100 mr/hr. HealsohadaNucergasflowproportionalcounterandanRIpL

ocaler. Garino stated that the GM survey meter is used for all direct survey
; measurements and that all smears and/or water sa=ples are counted in the gas
. . - - - - .-

- --. -. .-
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23 ..Viste ccido from ecit.tication prooces contcining 1...asphates ',

.

., is treated with silica to destry fluorides and the residual
t

is sent to the Agricultural Chemical Corp. Amonia, New Ycrk ',

' .

<

j as fortilizer. Garino namples and counts all liquid before

i '

; transfer. The records of these assays show no activity over
: ,

'
, background. -

.

.

Solids

24. Garino stated that all other v'aste is disposed of by burial
l>

on the licensee's property at 'the top of the hill. Carino

stated that thorium cake as phosphate and thorium fluoride
,

f sludge is buried in, pits from 12 to 15 feet deep and from
.

- 6 to 10 feet wide.
. ,

.

*m,
_

.

'

)-

125. Garino stated that each pit contains waste from 3 to 4 vecks

of processing. Ho stated a pit is dug and waste as it accuiulates
.

i,

is dumped into the pit. He stated that earth is mixed with the waste
'

-p= . i r.
.

'

as the pit is being filled' and that a minimum of 6' of earth fill
'

~

wovers earth pit. Garine stated that four pits were dug and
i ,

filled in 1963 and that a total of 11,654 pounds total of'

natural thorium was dumped into the four pits. He stated ad

i,

# '
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| records show that from 29;00-3000 pounds,of thorium (natural)

was buried in each pit. Aeoording to 10 CPR 20 5(o)(1)
!

| 2900 pounds of thorium, (natural) is equivalent to 146,000
'

10 CFR 20 304(a) permits the burial in one locationuc.

of 50,000 uo natural thorium. The records also show that

during 1964 a total of 7003 poundsof natural thorium

havo been buried in three pits with 2300 to 2400 pounds of

thorium per location. This quantity per pit also exceedsthe
11

'p- limits imposed by 10 CFR 20 304 for one location. Records'

i
1 were noted to be maintained showing the location,date of burial
!
'

and quantity buried.

,

Effluents to the Atconnhoro

26. Carino stated that effluent from the furnace is sent through $>

a water scrubber which removes particulate. He stated all

rel' ease is as insoluble thorium particulate. He stated, however,

that the scrubber cannot be used on all phases of the furnace

oper_ tion because a concrete like adatance would form which,

,

would rain all eqyipment. He stated that since the entire rear of

the building is open and ventilation is mainly by natural con-,

.

vection, he has taken air surveys using the high volume

Staplex Sampler, and has never detected concentrations

1,n air Geater than 19 x 10] uo/Th nat/mi air, at the'

t

top of the furnace during operations. He stated the

scrubber would reduce this value still further.
.

h

Storace of Material

*
.
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An 8000 gallon mixing tank, squ1pped with a gato agitator,
! moeives offluent from the n tention tank at is midpoint.
! A pH electrode assecbly is in circuit with the miring tank, ard
1 is electrically connected to a mechanin211y operated diaphragm

-

. valve. Two storage tanks am provided to feed either 50)
! sulphiria acid or 50% caustic soda solution thmugh the
! automatio diaphragm valve to the =Mng tank, as called for
: hy the pH controller. Again, signals am provided to indicate

proper functioning of the valve and chanical supply tanks as
well as a recortiing chart which indicates the pH of the
miring tank. The mixing tank efnuent is piped to a 2000
gallon Hardinge thickener at pH 5 0 - 6.2

'

&ndle stated that no liquid effluent sa=ples were checked by,

his company to determine the thorium concentration of the liquid
effluent discharged to the storm sewer. He said the State had
made some checks and that he was going to mke arrangements

) with the State to amlyze some water samples for him. No approval
i to dump liquid effluents into a stom sewer by the AEC was'

mported to be given his company.
'

b Hartlinge thickonsr provides a olear overflow to a final
clarification tank and adjusted to give a 2fp solids underflow
which is pumped to a aludge filter press in the control house.

The final clarification tank of 50,000 sallon capacity. Provides
, an average 24 hours of retention time for the effluent befom
! discharge from the system. The main function of this tank is F

'

to pavide sufficient time for post precipitation of solids,

after pH adjustment. A draw-off is provided at the bottom of
the tank to pump acen= lated solida to the sludge filter press.

h sludge filter is of the plate ani frara type, with a
capacity of 6 cubic ft. of cake. Approxirately 60 cubic feet
of sit!ges, or 3500 lbs., am AM weekly. h se sludges,

are huled to a dump on the property.

h system was designed to operate automatically. Twnlvo r=in!

! j hours por day kre devoted to the mintenance, cleaning and'
control of the operation. h entim operation is under the
supervicion of the plant chemist who checks the perfomance of
the equipment, and samples papared by the shirt operator.

&ndle stated, and it was noted during the inspection, that a
drainage ditch was unior construction to collect run-off water

>

from the hill surrounding the upper end of the licensee's grounds.i

Another drainage ditch is being constructed between the piles
of sitdge and the production and waste treatment plant. This,
accorniing to Pandlo, would pmvent nn-off to the ntreet.

Fandle said that on several occasions due to the fluxuation in"
pH, there were slug dicchargos to the storn sewer. This diccharge
consisted of both soluble and insoluble vastes (milky white

-- - ...--dispersion notod in iten 9 of report details). _
_ ._ .__ .-- _ _
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