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COMPREIIENSIVE RADIOLOGICAL SURVEY

OFF-SITE PROPERTY C
NIAGARA FALLS STORAGE SITE

LEWTSTON, NEW YORK

INTRODUCTION

Beginning in 1944, the Manhattan Engineer Distr ict  and i ts successor '

the Atomic Energy Cornmission (AEC), used port ions of the Lake Ontar io

Ordnance Works (present ly referred to as the Niagara FalLs Storage Site

(NFSS)  and o f f -s i te  p roper t ies ) ,  approx imate ly  3  km nor theas t  o f  Lewis ton ,

New York, for storage of radioact ive wastes. These lrastes were pr inar iLy

residues from uranium processing operat ions; however,  they aLso included:

coutaminated rubble and scrap from decornnissioning act iv i t ies, biological

and misceLlaneous wastes from the Universi ty of Rochester,  and low-level

f ission-product waste from contaminated-l iquid evaPorators at the Knol ls

Atornic Power Laboratory ( fnpl) .  Receipt of  radioact ive waste was

discont inued in 1954, and, fol lowing cleanup act iv i t ies by Hooker Chemical

Co. ,  525 hec tares  o f  the  or ig ina l  612-hec tare  s i te  were  dec la red  surp lus .

This property l ras eventual ly sold by the General  Services Administrat ion to

various pr ivate, commercial ,  and governmental  agencies. l

SCA Chen ica l  Serv ices ,  Inc .

the  NFSS,  ident i f ied  as  o f f -s i te

survey of that t ract, ,  conducted

sub jec t  o f  th is  repor t .

(SCA) is the current owner of a tract f rom

proper ty  C (see F igure  l ) .  A  rad io log ica l

during August and September 1983, is the

SITE DESCRIPTION

Figure  2  i s  a  p lo t  p lan  o f  o f f -s i te  p roPer ty  C.  The ProPer ty  i s

approximately square (about 498 m x 498 n) and occupies 25.2 hectares. I t

is bounded on the west by MacArthur Street and on the east and north by

out-of-service rai l road tracks. A haul road paral lels the south boundary

fence, which separates the SCA ProPerty from that belonging to Modern

Landf i l1 ,  Inc .  A  major  Por t ion  o f  th is  p roper ty  i s  occup ied  by  ac t ive

landf i l ls and l iquid treatment and retent ion ponds. Areas in the south

centraL part  of  the property are used as sources of f iL l  for var ious SCA



cons t ruc t ion  and landf i l l  ac t i v i t ies .  The southeas tern  por t ion  is

overgrolrn with brush and trees and contains some sltamPy areas - There are

no s t ruc tu res  on  the  proper ty .

Rad ioLog ica l  l l i s to rv

A rev iew o f  the  s i te  h is to ry ,  conducted  by  Aerospace Corp . ,  d id  no t

indicate evidence of contaminated waste burials or storage on ProPerty C.1

The IgTI-72 LEC survey, however,  ident i f ied surface contaminat ion near the

southwest corner of the property (decontaminat ion operat ions r tere

subsequent ly  per fo rmed iu  th is  a rea) .2  Th is  f ind ing  suggests  poss ib le

storage or shal lov burial  of  contaminated mater ial  nay have occurred.

Conversa t ions  w i th  a  p rev ious  s i te  employee conf i rn  th is  poss ib i l i t y .3  t t

is f.ikely that any surface contamination which may have been present on

this property as a result  of  AEC/MED operat ions, has been relocated or is

covered and inaccessible due to the waste treatment and cotrstruct ion

operat ions of the current ProPerty occuPants.

The 1980 ORNI nobiLe scan ident i f ied elevated direct radiat ion levels

along MacArthur Street and along the rai l road tracks on the northern

boundary.4 Elevated direct radiat ion levels are also Present in the

southwest corner of the property as a result  of  shine from the K-65 residue

storage tol ter on the adjacent Niagara Fal l -s Storage Site.

SURVEY PROCEDURES

The comprehensive survey of of f-s i te property C was performed by the

Rad io log icaL S i te  Assessment  Program o f  Oak R idge Assoc ia ted  Un ivers i t ies

(OMU) ,  dur ing the period of August-September 1983 .  The survey l tas in

accordance w i th  a  pLan da ted  December  29 ,1983,  approved by  the  Depar tment

of Energy's off ice of Nuclear Energy. The object ives and procedures from

that plan are presented in this sect ion.



0b iec t i ve

The object ive of the survey was Lo provide a comprehensive assessment

o f  the  rad io log ica l  cond i t ions  and assoc ia ted  po ten t ia l  heaLth  e f fec ts ,  i f

any ,  on  proper ty  C.  Rad io log ica l  in fo rmat ion  to  be  coL lec ted  inc luded:

1 .

2 .

3 .

4 .

direct radiat ion exposure rates and surface beta-ganma dose

r a t e s ,

loca t ions  o f  e leva ted  sur face  res idues ,

concentrat ions of radionucl ides in surface and subsurface soi l ,

and

concenttat ions of radionucl ides in ground \ tater.

Brush and weeds were cleared as needed to provide access for

gr idding and surveying and a 40 n system was establ ished. These

operat ions were performed by Mclntosh and Mclntosh of Lockport ,

NY, under subcontract.  The gr id system is shown on Figure 3.

Gamma exposure rate measurements were made at the surface and at

I  m above the surface at 40 n gr id intervaLs. Measurements were

performed using portabLe gamma NaI ( f f )  scint i l lat ion survey

meters. Conversion of these measurements to exPosure rates in

microroentgens per hour (  U R/h) was in accordance with cross

caLibrat ion with a pressurized ionizat ion chamber.

Beta-ganma dose rate measurement,s were performed I cm above the

surface at 40 n gr id intervals.  These measurements were

conducted using thin-window (<Z tg/ct2) G-U detectors and

por tab le  sca le r / ra temeters .  Measurements  were  a lso  ob ta ined w i th

the detector shielded to evaluate contr ibut ions of

non-penetrat ing beta and low-energy gamna radiat ions. Meter

readings l tere converted to dose rates in microrads per hour

(yrad/h) based on cross caLibrat ion with a thin-window ionizat ion

chamber.

Procedures

1 .

2 .

3 .



4 . Surface (O-15 cn) soi l  samples of approximately I  kg each were

co l l -ec ted  a t  40  n  g r id  in te rva ls .  Because genera l l y  e leva ted

radiat ion leve1s over the southwest sect ion of the ProPerty

prevented rel iance on direct in-si tu measurements to ident i fy

smal1 areas of surface contaminat ion, addit ionaL soi l  samples

were  co l lec ted  a t  20  m in te rva ls  in  th is  reg ion '

5 .

6 .

Walkover surface scans were

access ib le  a reas  o f  the

elevated contact radiat ion

survey meters were used for

conducted at 2-5 m intervaLs over al l

property to ident i fY locat ions of

leve ls .  Por tab le  gamma sc in t iL la t ion

these scans .

Detect ion sciences Group of car l isIe,  MA, perforned ground

penetrat ing radar surveys in the area of possible previous burial

o r  s to rage bounded by  gr id  l ines  363S,  4235,  1102E,  and 1137E '

Ground radar \ras also performed at locat ions of proposed

boreholes to ident i fy the Presence of underground piping or

u t iL i t ies  wh ich  wouLd prec lude dr i lL ing .

7. Boreholes were dr i l led to provide a mechanism for logging

subsurface direct radiat ion prof i les and col lect ing subsurface

soi l  and water sanples. Fourteen boreholes were dr i l led by Site

Eng ineers ,  Inc . ,  o f  cher ry  H i l l ,  NJ ,  and Ear th  D imens ions  o f

Aurora, NY, using truck mounted 20 cm diameter ho1low-stem

augers. The locat ions of these boreholes are shown on Figure 4.

A ganma scau of the boreholes was performed to ident i fy elevated

rad ia t ion  leve1s ,  wh ich  wou ld  ind ica te  subsur face  res idues .

Radiat ion prof i les in the boreholes were determined by neasuring

ganma radiat ion at 15-30'cm intervals between the surface and the

hole bottom. A colLimated gamma scint i l - lat ion detector and

portable scaler were used for these measurements '

Samples of the ground lrater were col lected from six of the

boreholes using a hand baiLer.  Soi l  samples of approximately

I  kg each were col- lected from various depths in the holes by



scraping the sides of each borehole with an ORAU designed

sanp l ing  too l .

8.  Twenty soi l  samples and seven water samples were col lected from

the Lehriston area (but not on the NFSS or associated off-s i te

propert ies) to provide basel ine concentrat ions of radionucl ides

for comparison purposes. Direct background radiat ion leveLs were

measured a t  Locat ions  where  base l ine  so i l  samples  were  coL lec ted .

The locat ions of the basel ine samples and background measurenents

are shown on Figure 5.

Sample Analvses and Interpretat ion of Results

Soil and sediment samples nere analyzed by ganrna spectrometry.

Radium-226 was the major radionucl ide of concern, al though spectra l tere

reviewed for U-235, U-238, Cs-137, Th-232, and other ganma enit ters.  Water

was anal.yzed for gross aLpha and beta concentrat ions, and oue sample

exceeding f5 pCi/ l  of  gross alpha was also analyzed fox Ra-226 content.

Additional information concerning analytical equipment and procedures

is contained in Appendix A.

Results of this survey were compared to the appl icable guidel ines for

formerly ut i l ized radioact ive mater ials handl ing si tes, which are preeented

in Appendix B.

RESULTS

Background Levels and Basel ine Concent.rat ions

Background exposure rates and basel ine radionucLide concentrat ions in

soi l ,  determined for 20 locat ions ( tr ' igure 5) in the vic ini ty of the NFSS,

are  presented  in  Tab le  l -A .  Exposure  ra tes  ranged f rom 6 .8  to  8 .8uR/h

( typ ica l  Leve ls  fo r  th is  a rea  o f  New York) .  Concent ra t ions  o f

rad ionuc l ides  in  so i l  nere :  Ra-226,  <0 .09  to  1 .22  p lL lg  (p icocur ies  per

g r a m ) ;  t J - 2 3 5 ,  < 0 . 1 4  t o  0 . 4 6  p c L l e ;  U - 2 3 8 ,  < 2 . 2 0  t o  6 . 2 6  p c l l g ;  T h - 2 3 2 ,  0 . 3 2



t o  t . l 8  p0 i /g ;  and  Cs -137 ,  (0 .02  to  1 .05  pC i /g .  These  concen t ra t i ons  a re

typ ica l  o f  the radionucLide leve1s normal ly  encountered in  sur face so i1s.

Radioact iv i ty levels in basel ine water samples are presented in

Table 1-B. The gross alpha and gross beta concentrat ions ranged frorn 0.55

t o  1 . 8 7  p C L l l  ( p i c o c u r i e s  p e r  l i t e r )  a n d  < 0 . 6 3  t o  1 4 . 3  p C i / 1 ,  r e s p e c t i v e l y .

These are typical  of  concentrat ions normal ly occurr ing in surface water.

D i rec t  Rad ia t ion  Leve ls

Di rec t  rad ia t ion  leve1s ,  sys tenat ica l l y  measured a t  40  n  g r id

intervals,  are presented in Table 2. The gamma exposure rates at I  n above

the  sur face  ranged f rom 6  to  31  uR/h  (average 11  uR/h) .  A t  sur face

contact,  the rates ranged from 7 to 30 uR/h (average l1 uR/h).  Beta-gamma

dose rates ranged from 7 to 56 urad/h (average 22 vtadlh).  Dose rate

measurements, performed with the detector shielded, averaged approxinately

202 less than those with the unshielded detector.  This indicates only a

smal l  port ion of the surface dose rate is due to nonpenetrat ing beta or

low-energy photon radiat ions. Levels were general ly higher in the

southwest corner of property C where i t  borders the Department of Energy's

N iagara  Fa l l s  S torage S i te .  The source  o f  the  e leva ted  rad ia t ion  leve ls  i s

the l rater tolrer on the DOE property which contains a large quant i ty of

Ra-226 contaminated residues. The 20 and 30 uR/h isopleths are indicated

on F igure  6 .

The walkover surface scan did not ident i fy any areas having contact

radiat ion leveLs above the ambient val"ues. This indicates the absence of

isoLated  sur face  areas  w i th  s ign i f i can t  concent ra t ions  o f  rad ionuc l ides .

Radionucl ide Conceutrat ions in Surface Soi l

Table 3 l ists the concentrat ions of radionucl ides measured in surface

soi l  f rom 40 n and 20 n gr id intervals.  These samples contained Ra-226

concent ra t ions  rang ing  f ron  0 .41  to  3 .10  pCi /g .  The h ighes t  leve l  was  in

the sampLe from grid point 4575r1020E, in the extreme southwest corner of

the property.  Sanples from the vic ini ty of the rai l road tracks along the



eastern property boundary also contained Ra-226 concentrat ions sl ightLy

above the  leve ls  in  base l ine  so i l .  A l though leve ls  o f  o ther  rad ionuc l ides

a lso  exceeded che ranges o f  base l ine  concent ra t ions  in  a  smal l  f rac t ion  o f

the samples, none of these individuaJ. samples contained concentrat ions

above the  c leanup gu ide l ines .

Ground-Penetrat ins Radar Findings

The subcontractor 's report ,  summarizing the ground-penetrat ing radar

survey results for property C, is provided as Appendix C. Subsurface

anomalies, indicat ing subsurface metal l ic objects were noted near gr id

I - o c a t i o n s  3 6 3 S , 1 I 0 1 - 1 1 0 5 E ,  a n d  4 0 3 5 , 1 1 0 2 - 1 1 1 4 8 .  l h e s e  o b j e c t s  a r e

approximately 1..2-L.5 m deep. That is approximately the depth of the f i lL

dir t  which has been placed over this general  area, suggest ing the objects

may have been on the surface and were sinpLy covered during recent

cons t ruc t ion  opera t ions .

Borehole Garrma Logsing Measurements

Gamma scint iLlat ion measurements performed in boreholes did not

indicate regions of subsurface contaninat ion. Ganma logging data was not

used to quant i fy radionucl ide concentrat ions in the subsurface soi l  because

of the varying rat ios of Ra'226, V'235, U-238, and Cs-137 occurr ing in

so i l s  f ron  th is  s i te .

Radionucl ide Concentrat ions in Borehole Soi l

TabLe 4 presents the radionucLide concentrat ions measured in soiL

sampJ.es from the fourteen boreholes. Concentrat ions of B.a-226 above the

base l ine  leve ls  were  no ted  in  ho les  E2 (3 .03  pc : - le  a t  1 .2  m) ,  H5

Q . 2 8  p c i l e  a t  1 . 0  r n ,  a n d  H 6  ( 1 . 8 8  p c i l e  a t  0 . 3  n ) .  O t h e r  s a m p l e s

contained radionucl ide concentrat ions ei ther in the range of basel ine

sanples or less than t ,he minimum detectable act iv i ty.  I t  should be noted

Boreholes Hl0-I I14, dr i l led into the area ident i f ied as a possible previous

burial  s i te and at locat ions where ground radar indicated subsurface metal

ob jec ts  d id  no t  con ta in  e leva ted  rad ionucL ide  concent ra t ions .



Radionucl ide Concentrat ions in Water

Water  co l lec ted  f rom boreho le  H8 (sarnpLe W6)  conta ined 47 .5  pCLIL  o t .

g r o s s  a l p h a  a c t i v i t y  a n d  3 0 . 0  p C i / 1  o f  g r o s s  b e t a  ( s e e  T a b l e  5 ) .  T h e

Ra-226 concentrat ion, however was (0.13 pCi/ l .  Gross alpha levels in bther

borehole water samples were also above the range in basel ine samples but

were within the EPA Inter in Drinking l{ater Standards of 15 pci /1.

COMPARISON OF RESULTS WITII GUIDELINES

The guidel ines appl icable to cleanup of the off-s i te propert ies at

NFSS are preseuted in Appendix B. Although exposure rates at 1m above the

ground surface on property C raoge up to 3l  u R/h in the southwest corner of

the property,  the maximum and average levels (11 uR/h) are wel l  within the

60 uR/h cr i ter ia establ ished by the Nuclear Regulatory Commission for open

land areas. No areas of surface contaminat ion l tere ident i f ied by the

walkover scan.

The radionucl ide concentrat ions in al l  surface soi l  sanples were

wi th in  the  c r i te r ia  ee tab l i shed fo r  fo rmer ly  u t i l i zed  s i tes .

Borehole measuremelts and sanpl ing did not ident i fy areas of

subsurface contaminat ion. Ground-penetrat ing radar indicates metal  objects

about L.2-L.5 n beLow the surface at two locat ions in an area suggested as

a possible previous burial  s i te;  however,  boreholes in these areas yielded

negat ive  resu l ts .

The radionucl ide concentrat ion in water from one borehole exceeded the

EPA Inter im Drinking Water Standard of 15 pCi/1 for gross alpha. The

Ra-226 concentrat ions l ras <0.13 pCi/1 wel l  below the EPA Standard of

5 p0i lL totaL radium. I t  should be noted that the EPA standards are

present,ed here only for comparison purposes. These standards apply only to

conmunity dr inking water systens and are therefore not apPl icable to water

which is not a dr inking l rater supply.



SI'MMARY

A comprehensive survey of of f-s i te property C at the Niagara FaLls

Storage Site l ras conducted during August-September, 1983. The survey

inc luded sur face  rad ia t ion  scans ,  measurements  o f  d i rec t  rad ia t ion  leve ls t

and analyses of radionucl ide concenlrat ions in surface and subsurface soi l

samples and in subsurface nater.

No areas of surface contaninat ion nere ident i f ied by the walkover

scan; however,  elevated direct radiat ion levels are present on the

southwestern port ion of the property,  due to mater ials stored on the

adjacent Department of Energy si te.  These direct levels and the

concent,rat ions of radionucl ides in surface and subsurface soiL are within

the  c r i te r ia  es tab l i shed fo r  re lease o f  the  proper ty  fo r  pub l i c  use .  The

elevated radiat ion levels do not pose potent iaL health r isks and there is

no indicat ion that contaminat ion is nigrat ing from the si te or adversely

affect ing the ground water.
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TABLE 1.8

RADIONUI]LIDE CONCENTRATIONS IN BASELINE WATER SAUPLES

Locat iona Rad ionuc l ide  Concent ra t ions  (PCi /1 )

Gross Alpha Gross Beta

w1
w2
sr3
I{4
sI5
I.r6
w7

0 .  95
0 .  95
0 .55
0 .63
0 .73
1 .  87
I  . 15

0 .55

+  0 .93b
3  0 .94
+  0 .78
+  0 .89
+  0 .68
+ 1. 8/+
a  0 .66

to  1 .87

4 .79  +  L .L5
9 .17  +  1 .31
2 .73  +  I . 05
5 .37  +  I  . 17

<0 .64
14 .3  t  2 .4

<0 .63

<0 .63  ro  14 .3Rangc

a
b

Refer  to  F igure  5 .
Er rors  a te  2o  based on count ing  s ta t i s t i cs .

L7



DIRECT RADIATION
MEASURED AT

TABLE 2

LEVELS SYSTEMATICALLY
40 M GRID INTERVALS

Grid
Locat ion

Gamma Exposure
R a t e s a t l m A b o v e

the Surface
( uR/h)

Gamma Exposure
Rates at Ehe

Surface
(  uR/h)

Beta-Gamma
Dose Rates at I cm

Above the Surface
(  urad/h)

40N 1015E
40N 1040E
40N 10808
40N 1120E
40N r r60E
40N 1200E
40N 12408
40N 1280E
40N 13208
40N 1360E
40N 1400E
40N 14408
40N 1480E
40N 1505E
0 1049E
0 1080E
0  11208
0  1160E
0 1200E
0 1240E
0 1280E
0 1320E
0 1360E
0 14008
0 14408
0 14808
0  1505E

40s I040E
40s 1080E
40s  11208
40s  1160E
40s 12008
40s 12408
40s  1280E
40s  1320E
40s  1360E
40s 1400E
40s 1440E
40s 1480E
40s  15058

8
9
8
7

22
42
l5
10
2 l
30
22
15
T6
r9
18

a
a
a
a
a
a
a
a
8

26
9

19
45

a

8
7
8
7
8
8
8
8
8

l 3
9
8
7
9
8
a
a
a
a
a
a
a
a
8
9
7
8
8
a
a
a
a
a
a
a
a
7
8
9

T 2

7
7
7
7
7
8
8
8
8
9
9
8
7
9
6
a
a
a
a
a
a
a
a
7
9
7
9
8
a
a
a
a
a
a
a
a
7
8

l 0
1 l

a
a
a
a
a
a
a

l 3
25
t2
46

18



TABLE 2'  cont.

DIRECT RADIATION LEVELS SYSTEMATICALLY
MEASURED AT 40 M GRID INTERVALS

Grid
Locat ion

Gamma ExPosure
R a t e s a t l n A b o v e

the Surface
(uR/h)

Gamma Exposure
Rates at the

Surface
( uR/h)

Beta-Gamma
Dose Rates at I cm

Above the Surface
( prad/h)

80s 10408
80s 1080E
80s I  1208
80s  1160E
Bos 1200E
80s 12408
80s  12808
80s 1320E
80s  r360E
80s 1400E
80s 1440E
80s 1480E
80s  1505E

120S 1040E
120S 10808
120S  11208
l20s  1  1608
120S 12008
120S 12408
r20s  12808
l20s  13208
120S 1360E
120S 14008
l20s L4408
120S 14808
120S 1505E
160S 10408
160S 10808
160S 1120E
l60s  1160E
l60s I200E
160S t2408
160S 1280E
160S 1320E
160S 1360E
160S 14008
l60s 1440E
160S 1480E
1605  15058
200s 1040E

10
a
a

a
a
a
a
a
a

28
8

18
26
37

a
a
a
a
a
a
a
a

25
18
2T
35
30

a
a
a
a
a
a
a
a

t 9
24

8
l8
25

9
a
a
a
a
a
a
a
a
I
8
8

13
10

a
a
a
a
a
a
a
a
8
8
8

1 I
10

a
a
a
a
a
a
a
a
8
8
8

t 2
t 2

a
a
a
a
a
a
7
I
8

T2
10

a
a
a
a
a
a
a
a
7
8
8

l0
10

a
a
a
a
a
a
a
a
7
8
8

t1
1 l

28
a
a

19



TABLE 2'  cont.

DIRECT RADIATION LEVELS SYSTEMATICALLY
}MASURED AT 40 M GRID INTERVALS

Gr id
Locat ion

Gamma ExPosure
R a t e s a t l m A b o v e

the Surface
(uR/h)

Gamma Exposure
Rates at the

Surface
( uR/h)

Beta-Gamma
Dose Rates at 1 cm

Above the Surface
( urad/h)

200s 10808
200s  1120E
200s  1160E
200s 1200E
200s 12408
200s  1280E
200s 13208
200s 1360E
200s 1400E
200s 1440E
200s 14808
200s 1505E
2405 r040E
240s 1080E
240s r120E
2405 1160E
2405 1200E
240s 12408
24AS 1280E
240s I320E
2405 1360E
240S 1400E
2405 14408
240s 1480E
2405  1505E
280S 1040E
2805 1080E
280S 1120E
2805  1160E
280S 1200E
280S 12408
280S 1280E
280S 1320E
280S 1360E
2805 14008
280S 14408
2805 1480E
2B0S 1505E
320S 1040E
320S 1080E
3205  I  1208

a
a
a
a
a
a
a
a
8
8
8
8

13
a
a
a
a
a
a
a
a
8
8
8

1 1
I4
1 3
T 2
1 t
1 0
8
8
8
9
8
8
8

l 0
L 7
I 4
I 2

a
a
a
a
a
a
a
a
8
9
8
8

13
a
a
a
a
a
a
a
a
8
8
8

T 2
L 4
I 2
1 0
1 I
1 0
9
8
8
8
8
8
8

t 2
l 6
1 8
r3

a
a
a
a
a
a
a
a

24
28
L7
8

30
a
a
a
a
a
a
a
a

19
11
L7
20
30
l4
26
l4
10
18
8

28
23
l7
10
11
30
l8
15
26

20



TABLE 2'  cont '

DIRECT RADIATION LEVELS SYSTEMATICALLY
MEASURED AT 40 M GRID INTERVALS

Grid
Locat ion

Gamma ExPosure
R a t e s a t l m A b o v e

the Surface
(un/h)

Gamma ExPosure
Rates at the

Surface
( uR/h)

Beta-Gamma
Dose Rates at I cm

Above the Surface
( urad/h)

320S I  160E
320S 1200E
320S 12408
320S 12808
320S 13208
320S 1360E
320S 14008
320S 1440E
320S 1480E
320S 1505E
3605 1009E
360s 1040E
360S 10808
3605  1120E
3605  11608
360S 1200E
3505 12408
360S 1280E
3605 1320E
360S 1360E
360S 14008
360S 1440E
360S 1480E
360S 1505E
400s 10098
400s 1040E
400s 10808
400s  1120E
400s  1160E
400s 1200E
400s 12408
400s  1280E
400s 1320E
400s  1360E
400s 1400E
400s 14408
400s 1480E
400s 1505E
4405  101  lE
440S 1040E
4405 1080E

l 1
9
9
8
9
8
8
8
6

1 0
26
20
t 4
l 3
I2
10
9

l0
9

11
10
9

10
10
30
22
l7
13
T2
10
9
8
9
9
8
9

10
8

3r
25
l6

11
10
9
8
8
8
8
8
8

10
25
20
L4
13
L2
1 l
10
10
9

10
9
9

T2
10
27
23
L7
T4
t2
l1
t t
10
8
8
8
8
9
9

30
25
16

34
10
L4
27
24
25
13
29
15
11
54
20
30
34
38
11
2 I
I 9
22
10
22
20
2L
10
44
23
37
34
3 l
18
L7
30
8

10
8
8

20
11
4 l
45
19

2L



TABLE 2 '  cont .

DIRECT RADIATION LEVELS SYSTEMATICALLY

MEASURED AT 40 M GRID INTERVALS

Grid
Locat ion

Gamma ExPosure
R a t e s a t l m A b o v e

the Surface
(un/h)

Gamma Exposure
Rates at the

Surface
(uR/h)

Beta-Gamma
Dose Rates at I cm

Above the Surface
( urad/h)

440s I  120E
440S  1160E
4405  12008
440S 12408
440S 1280E
440s  13208
4405  1360E
440s  1400E
4405 14408
440s 1480E
440S 15058
4575 1020E
4575 1040E
4575 1080E
4575  1120E
4575  1160E
4575 1200E
4575 12408
4575 r280E
4575 13208
4575 1360E
463S 14008
480S 14408
480S 1480E
4805 1506E
487S 1440E
510S 1480E
513s  1507E

L4
T2
11
10
9
9

11
10
8
8

11
27
23
T7
L4
T2
t2
8

10
t2
10
9

11
8

I2
9
8

11

T4
I2
10
10
9

10
10
9
9
9

10
29
22
t7
t4
t2
t2
8

10
11
10
10
8
8

11
10
10
10

24
15
24
39
9
9

L2
T7
I2
I

34
33
56
L7
25
29
36
17
26
18
19
25
27

8
31
16
18
35

a Grid point not accessible due to landfi l ls and treatment Ponds '

22
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APPENDIX A

Instrumentat ion and Analyt ical  Proeedures

Garnroa Scint i l lat ion Measurement

I{alkover surface scans and measurements of garma exposure rates were

performed using Eberl ine Model PRM-6 portable ratemeters with Victoreen

Mode l  489-55 garnma sc iu t i l l a t ion  probes  conta in ing  3 .2  cm x  3 .8  cm NaI (T1)

scint i l lat ion crystals.  Count rates l rere converted to exposure rates

(uR/h) using factors determined by comparing the response of the

scint i l lat ion detector with that of  a Reuter Stokes model RSS-I11

pressurized ionizat ion chamber at locat ions on the Niagara Fal ls Storage

Si te  and o f f -s i te  p roper t ies .

Beta-Ganrm.a Dose Rate Measurenents

Measurements \rere perf ormed using EberLine ItRa6cal , 
tt Model PRS-I ,

portable scaler/ratemeters with Model EP-260 thin-window, pancake G-M, beta

probes. Dose rates (  urad/h) were determined by comparison of the response

of a Victoreen Model 440 ionlzation chamber survey meter to that of the G-M

probes.

Borehole Loegine

Borehole gatrma radiation measurements were performed using a Victoreen

Model 489-55 garma scint i l lat ion probe, connected to a Ludlum Model 2200

por tab le  sca le r .  The sc in t i l l a t ion  probe was sh ie lded by  a  1 .25  cm th ick

lead shield with four 2.5 cm x 7 r ' -  holes evenly spaced around the region

of the scint i l lat ion crystal .  The probe was lowered into each hole using a

tr ipod hoLder with a smal l  winch. Measurernents were performed at 15-30 cn

interrrals in al l  holes. The logging data was used to ident i fy regions of

possibLe residues and guide the select ion of subsurface soi l  sampLing

locat ions. Due to the varying rat ios of Ra-226, tJ-235, U-238, Th-232, and

Cs-137, there was no attempt to est imate soi l  radionucl ide concentrat ions

direct ly from the logging results.
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Soi l  and Sediment Sanple AnaLvsis

Soi l  and sediment samples were dr ied, mixed, and a port ion placed in a

0 .5  l i te r  Mar ine l l i  beaker .  The quant i t y  p laced in  each beaker  was choeen

to reproduce the cal ibrated count ing geometry and ranged fron 600 to 800 g

of soi l .  Net soi l  weights were determined and the samples counted using

intr ineic germanium and Ge(Li)  detectors (Princeton Gamma Tech) coupLed to

a Nuclear Data model ND-680 pulse height anaLyzet system. Background and

Compton str ipping, peak search, peak ident i f icat ion, and concentrat ion

calculat ions l rere performed using the computer capabiLi t ies inherent in the

analyzer systen. Energy peaks used for deterninat ion of radionucl ideg of

concern were:

Ra-226

u-235

u-23 8

TtJt-232

C s - l 3 7

With the

for  por tab le

0.609 MeV from Bi-2L4 (eorrected for equiLibrium eondit ions)

0.143 MeV

0.094 MeV from Th-234 (secular equil ibrium assumed)

0.91f MeV fron A,c-228 (secular equil ibrium assr:med)

0 .662  MeV

I ' Iater Sanple Analvsis

Water samples were rough-f i l tered through Whatman No. 2 f i l ter paper.

Remaining suspended sol ids were removed by subsequent f i l t rat ion through

0.45  un  membrane f i l te rs .  The f i l t ra te  was ac id i f ied  by  add i t ion  o f  10  n l

of concentrated ni tr ie acid. A known volume of each sample was evaporated

to dryness and counted for gross alpha and gross beta using a Tennelec

Model LB 5100 low-background proport ional counter.

Analysis for Ra-226 was performed using the standard technique EPA

600/4-80-032 (August 1980) .

GaLibrat ion and Qual i tv Assurance

except ion of the exposure

survey gErmma and beta-ganma

and dose rate conversion factors

meters, al l  survey and laboratory
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instruments were cal ibraLed with NBS-traceable standards. The cal ibrat ion

procedures for these portable instruments are descr ibed above.

Qual i ty control  procedures on al l  instruments incLuded dai ly

background and check-source measurements to confirm equipment operation

wi th in  acceptab le  s ta t i s t i ca l  f luc tua t ions .  The 0RAU labora tory

part ic ipates in the EPA Qual i ty Assurance Program.
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APPLICABLE TO

APPENDIX B

SUUMARY OF RADIATION GUIDELINES
OFF-SITE PROPERTIES AT THE NIAGAM FATLS STORAGE SITE



U. S. DEPARIMENT OF ENERGY

INTERIM RESIDUAL CO}iTA}'INATION AND -"ASTE CONTROL GUIDELINES
FOR

ronirrRt y urrltzno sttrs ngffirel ecrron pnocRHr (rusnap)
AND

REIrorE suRpLUS FAcrlrrrEs lNacrrcNT pRocRArr (srMp) srrEs

(Review 'r i i th in DOE Continuing)

Presented  here  are  the  res idua l  con taminat ion  c leanup and waste  cont ro l
guidel ines of general  appl icabi l i ty to the FUSMP project and remote SFMP
sitesJ. A si te-specif ic analysis wi l l  be prepared for each FUSRAP and remote
SFMP si te pr ior to deteroining residual contaminat ion guidel ines for a specif ic
s i te .  In  add i t ion ,  i t  i s  the  po l iey  o f  the  DOE to  decontaminate  s i tes  in  a
manner consistent with DOErs as-1ow-as-reasonably-achievable (ALARA) pol icy.
ALARA will be considered in reducing levels of residual tontamination below
appl icable dose Liui ts.  ALARA wi l l  be inplemented using cost/benef i t
cons idera t ions ,  and app l ied  on  a  s i te -spec i f i c  bas is .

Ttre soi l  residual contarninat ion guidel ines were developed on the basis of
l in i t ing maximum individual radiat ion exposure to DOE l ini ts specif ied in DOE
Order 5480.1A exclusive of exposure from natural  background radiat iou or
nedical  procedures. Ttre radiun-226 and thor iun-230 guidel ines include an
additional linitation for buildup of radon-222 decay products in buildings. Ttre

aggregate of the contr ibut ion from aL1 najor pathways, based on scenarios for
pentranent intrusion, e.g.,  establ ishtng residences on the sLte, was assumed. In
most circumstances, the probabtlity Ls low that such an intrusiou wtll occur.
Also, conservative assumptions rrere used in deriviug these guidelines to ensure

that a particular dose lirnit would not be exceeded. Use of these guidelines is
additionally conservative because the pathways considered Ln the derlvation of

the guidelines assume all water lntake and most food Lntake ls from the site.
Also, the FUSRAP and remote SFMP sltes often have limited agrlcultural
capablllty and thi contamlnation is generally not homogeneoua. Ttte combined
effect of these factors Ls such that the probable radLatl.on exPosure to the

averag€ populatLon on, or l.n the vicinity of, FUSRAP or remote SFMP sLtes
decontaminated to these guidelines will not b-e appreciably different from that

uornally received from naturel background radiatLon.

The residual conteminatlon gul"delines for surface contemiuatLou of structurea
lrere adapted from guidelines developed by the It. S. Nuclear Regulatory
Comrnisslon (NRC) for decont:rrr{n3gi6n of facLlLties and equipment prlor to

release for unrestricted usergr ter:mLnation of lLcenses for byproduct, source'

or speclal  nuclear uater ls l  =! .  The wasle control  guldel inea are consistent
wLth appllcable DOE Orders and EPArs regulatLons for lnactlve uraulum nlll ing

sLtes ,  40  CFR Par t  192.

1/.g r"rote SFMP slte is one that is excess

March 21, 1984
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l oca ted  ou ts ide  a  na jo r  opera t ing  DOE R&D or  p roduc t ion  area .  Remote  s i tes

are more l ikely to be released to the publ ic or excessed to other government

agencies after decontaminat ion than are si tes located with oajor R&D or
produc t ion  areas .

2 l
! !U .  S .  Nuc lear  Regu la to ry  Conmiss ion  1982 Gu ide l ines  fo r  Decontaminat ion  o f

Fac i l i t ies  and Equ ipuent  Pr io r  to  Re lease fo r  Unres t r i c ted  Use or  Terminat ion
of  L icenses  fo r  Syproduc t ,  Source ,  o r  Spec ia l  Nuc lear  Mater ia l .  D iv is ion  o f

Fue l  Cyc le  and Mater ia l  Sa fe ty ,  Wash ing ton ,  DC.

A. :RESIDUAI. CONTAMINATION GUIDELINES FOR FORMERLY UTILIZED SITES AND REMOTE

The fol- lowing guidel ines represent the maxiuum residual contaminat ion
l ini ts for unrestr icted use of land and structures cootaminated with

radionucl ides related to the nuclear fuel  cycle at FUSRAP and remote SFMP

sites. A si te-specif ic analysls wi l l  be prepared for each si te pr i 'or to

determining residual contaminat ion guidel ines for a specif l .c s i te.  I t  is

the pol icy of DOE to decontamLnate si tes to contaminat ion levels at or

below the linits and in a manner consistent w-ith DOErs
as-1ow-as-is-reasonably-dchievable (AIARA) pol icy on a si te-specif ic basis.

Site-speciftc guidelines and ALARA policy will be determined by DOE on a

site-specific basis and an ALARA report filed on completlon of renedial-

act ion at a sLte. Exist ing state and federal  standards wi l l  be appl ied for

water protect ion. Residual contaminat iou l imits foqrother nucl ides rr i l l  be

developed when required using the same uethodol-ogyY as lras used for those

represented here.

l .  Soi l  (Land) Guidel ines (Maximum Limits for Unrestr icted Use)

Radionucl ide
soil crit 

"tJ 
,21 ,Y

(pCi/g above background)

75
r50
r50

l 5
5 pCLlS. averaged over the
fl.rst 15 cn of sol.l belon
the surface; 15 PCl./g when
averaged over 15 cn thick
soil layers more than 15 cm
below the surface and less
than l.5m below the surface.

u-naturall/
v-23e!,
v-234o+,
rh-23F',
Ri-225

v-'j,*!
Pa-231
Ac-227

rlJl-232

Am-24let
Pu-241i1'
Pu-238, 239, 240
Cs-I37

140
40

190

l5

60
2400
300

80
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Sr-90
U-3 (pCilnl soi l  moisture)

300
5,200

1 l
i 'Descr ibed in 0RO-83I and ORo-832.

7 l
! !  to the event of occurrence of nixtures of radionucl ides, the

f rac t ioo  cont r ibu ted  by  each rad ionuc l ide  to  i t s  gu ide l ine  sha11 be

deteruined, and the sum of these fract ions shal l  not exceed l-  There

are two special  cases for which this rule must be nodif ied:

(a) Tf Fta-225 is present, ttren the fraction for Ra-225 should not be

included in the sr:m i f  the Ra-226 concentrat ion is less than or

equal to the Th-230 concentration. If the Ra-226 concentration

exceeds the Th-230 concentration, then the sum shall be
' 

evaluated by replacing the Ra-226 concentration by the

difference between the Re-226 and Th-230 concentrations.

(b) Tf Ae-227 is present, theo the. same ruLe given in (a) for Ra-226

relative to tt-Z:O applies for Ac-227 te].ative to Pa'231.

?, 1
i /Except for Ra-226, these guidel ines represent unrestr icted-use

residual coricentrations above background averaged acroqs any 15 cm

thick l-ayer to any depth and over any contiguous 100 n- surface area'

The same conditions prevail for Ra-226 except for soil layers beneath

1.5 ro; beneath 1.5 m, the allowable Ra-226 concentratLon uay be

affected by site-specific conditions and must be evaluated

accordingly.

, . t
3/Localized concentratl.ons in excess of these guidelines are

allowable provided that the average over 100 mo is not exceeded'

Eowever, DOE ALARA polLcy will be considered on a site-specl'fLc basLs

when deallog lrtth elevated localized concentrations.

< t  - l o
IA curie of natural uranium means the sum of 3'7 x l0--

disintegrations perrf;econd (dls/s) over any l5cn thi6k_layers from

U-238 pirrs 3.7 x lgru dts/s from V=234 plus 1.7 r  10'  dis/s fron

U-235. One curl.e of natural urauiun is eguivaleat to 3rO0O kilograms

or 616O0 pounds of aatural uranlum.

9A"",-"s no other uranLum Lsotopes are Present'
' r l
!!lA" Th-230 guidelLne is 15 pCLIE to accouot for ingrowth of pg'-226

as Ttr-230 decays. Ra-226 ls a limLting radionuclide because I'te

decay product ls Ru-222 gas.

9/tt" pu-241 guideline was derived from the An-241 concentratlon.

Stnrcture Guidelines (l'Jaxlmum Limits for Unrestricted Use)

8o Indoor Radon DecaY Products

A structure located on private ProPerty and iatended for

uurestricted use shall be subject to rernedial actioa as necessary

2.
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b .

to ensure the
is less than

Indoor Ga".r.a

annual average
0.03 I IL within

Rad ia t ion

concent ra t ion  o f  radon decay  produc ts

the  s t ruc tu re .

2AO

1,o00

l ,ooo

C .

The indoor gaErna radiat ion after decontaminat ion shat l  not exceed

20 nicroroentgen per hour (20 R/h) above background in any

occupied or habitable bui lding.

Indoor /Outdoor .  S t ruc ture  Sur face  Contaminat ion

Radionue ]rides?!

Allowable Surface ResiduaJ, Contaminat ioa*l
(dPn/ f00  cn- )

Au"r^g! '1l u"*it J!/ '21 Removabl 
"Ll 

'9/

Transuranics, Ra-226,
Ra-228, 1b-230, 11r-228,
Pa'231, Ac-227, T-L25, -
r-r29 r00 300

U-Natural, flt-232,
Sr-90, Fr-223, P.a-224' -
E-232,  T-126,  r -131,
r-133

U-Natural, ll '235, U-238,
and associated decay
products

Beta-gannaa emltters
(radionuclldes wl.th
decay modes other than
alpha emisslon or
spontaneous flssion)
except Sr90 aud others
noted above

I ,000 3,000

5 ,000 15 , o00

20

5,000 15 ,000

l l As used La thls table, dprn (dtstutegratlons Per minute)

Deans the rate of ernission by radioactive material as

deternlned by correctiDg the counts per m{nute observed by an

approprl.ate deteetor for background, effLciency, and geometrLc'

factors assocl,ated w"Ith the Lnstrumentatioo.

Zl l{here surface coutaminatLon by both alpha- and

beta-ganma-eml.tting radionuclLdes exLsts, the lLml.ts

establl.shed for alpha- and beta-gamma-emitting radLonuclLdes

shall apply l-ndePendentlY.

2l Measurements of avErage coutaminant should not be averaged

over more than I D4. For objects of less surface area, the

average shall be derLved for each such object'

l L l
:! l]t.e average and maximum radiatLon levels assocl'ated ltith

surface cont:minatlon resultlng from beta-ga"'rna emLtters should

b4



not  exceed 0 .2  Drad/h  a t  I  cm and 1 .0  n rad /h  a t  I  cm,

respect ively,  neasured through not more than 7 mg/em' of total

absorber.

2/ Ttre maximum cont4mination 1eve1 applies to an area of not

more than 100 cn' .

The amount of removable radioact ive mater ial  per 100 cn2 of

surface area should be determined by wiping that area with dry

f i l te r  o r  so f t  absorbent  paper ,  aPPly ing  modera te  Pressure '  and

assessing the amount of radioact ive lDater ial  on the wipe si th

"o 
.pptopriate instrunent of known efficiency. Wtren removable

contaminat lon on objects of less surface area is determined,

the pert inent levels shal l  be reduced proport ionately and the

ent ire surface shal l  be wiPed.

B. CONTROL OF RADIOACTIVE WASTES AT.ID RESIDITES FROM FUSRAP AND REMOTE SFMP

6 /

S

Specif ied here are the control  requirements for radioact ive wastes and

r-esidues related to the nuclear fuel cycle at FUSRAP and remote SFMP sites.

It is the policy of DOE to store radioactive wastes itr a manner

represeDting sound engineering pract ices consistent with DOErs ALARA

pol icy.

Inter im Storage

All operational and control requirements specified in the foll-orring DOE

Orders and other Ltens shall apply:

8. 5480.1A, Environmental  Protect ioo, Safety,  and I leal th Protect ioa

Program for DOE Operatlons.

1 .

b. 5480.2, Hazardoue and Radioactive Mixed

c. 5483.1, Occupatl.onal Safety and Health
Contractor-OPerated Facl.J-lties.

d. 5484.1, Enviroumental Protectlon, Safety, and Eealth Protectlon

Inforuatl.on Reporting Requirements.

€ . 5484.2, Unusual Occurrence ReportLng Systen'.

5820, Radioactlve lJaste Managenent.

Control and stabLllzatl.ou features wtll be desLgned to ensure' to

the exteut reasonably aehievable, an effective ll 'fe of 50 years'

and ia any case' at least 25 Yeara.

Rn-222 concentratioDs in the atmosphere above facllity surfaces or

openLnge shall aot (l) exceed 100 pCLIL at any gLven PoiDt' or au

average conceotratLoo of 30 pcl/l for the facl'l ity slte, or (2)

exceed ao average Fin-222 conceotration at or above any location

oursLde the facllity sl.te of 3.0 pCLIL (above background).

I{aste Managemeut.

Program for Government-Owned

f .

E.

h .
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1.  For  water  Pro tec t ion ,  use  ex is t ing  s ta te  and federa l  s tandards ;

aPPly sl . te-sPeclf ic neasures where needed'

2. Long-Tern llanagement

ao A11 operatLonal reguirenents sPecif ied for Inter im Storage

FacLl i t ies (B. f  )  rr i l -1 aPPIY.

b .  Cont ro l  and s tab i l i za t ion ' fea tures  w i l l  be  des igned to  ensure  to

the  ex ten t  reasonab ly  ach ievab le ,  an  e f fec t i ve  l i fe  o f  1 ,000 years

and,  in  any  case,  a t  leas t  200 years .  o ther  d isposa l  s i te  des ign

features sha11 conform with 40 cFR Part  192 perfonDance

guldeJ-ines/ requi rements .

c.  Fi1 '-222 eoanat ion to the atmosphere from faci l i ty surfaces or

opening shal1 not ( l )  exceed an average reJ,ease rate of 2O

pCtlizTt, or (2) increase the annual average Rn-222 concentration

at or above aay locat ioo outside the faci l i ty s i te by more than 0'5

pci l1.

d. For water Protect iot l ,  use exist ing state and federal  standards; '

apPly si te-specif ic measures where needed'

€. Pr ior to placement of any potent ial ly biodegradable contaminated

wastes iu a Long-Term ltanagenent Facility, such wastes ld1l be

properly condLt ioned to ( l )  ensure that the generat ion and escape

of biogenic gases wi l l  not cause the reguirement ' in paragraph 2'c '

to be exceedld, and (2) ensure that biodegradation within the

facilLty wtll not result in premature structural failure not la

accordance wLth the requirements iu paragraph 2.b.. If

blodegradable wast." 
"i. 

conditioned by incLneration, incineratlou

operations rrtll be carried out Ln complLance with all applicable

federal, state, and 1oca1 alr emission standards and requirements'

tncluding 
"oy "t"odards 

for radionuclides establlshed pursuant to

40 cFR pirt bt, National EmLssion Standards for Eazardous Alr

Pollutaats (NESIIAPS).

EXCEPTIONS

Exceptions may be made to the guidelLnes Presented herel'a folloring

aaalisl.s of tfie site-speclfic aspects of a candl'date slte. Speclfl 'c

sl.tu-attous that ,o"rr"ol consl.deratiou for modifyiug these guidellnes are:

l. I{trere remedial actlons would Pose a clear aod present rLsk of Lnjury to

workers or menbers of the publl.c, notrrithstaniling reasonable measures

to avoid or reduce rLsk.

2. Wtrere remedial actloos would produce envlronmental harm that ls clearly

excesslve compared to the healtb beneflts to Persons ll-vl'ng ou or near

affected sLtes, now or in the future, aotwLthstandiDg reasonable

mea8ureg to ll.mlt damage to the envLroruoent. A clear excess of

;;;i;;;ental hatu ls harm that ls long-teru, maoif est, and grossly

dl.sproportlonate to health beneflts that uay reasonably be antLclpated'
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Wtrere the cost of  rernedlal  act ions for contaminated soi l  is

uDreasonably high relat ive to long-term benefLts and the residual

radioact ive rDater ials do Dot posq-a clear Present or future hazard. The

l ikel ihood that bul ldings wi l l  be erected or that people wi l l  spend

long periods of t ine at such a si te should be considered in evaluat ing

th is  hazard .  Reued ia l  ac t ions  w i l l  genera l l y  no t  be  necessary  where

residual radioact ive mater ials have been placed semipermanently in a

loca t ion  where  s i te -spec i f i c  fac to rs  l in i t  the i r  hazard  and f rom wh ich

they  are  cos t ly  o r  d i f f i cu l t  to  re rDove,  o r  where  on ly  minor  quant i t ies

o f  res idua l  rad ioac t ive  mater ia ls  a re  invo lved.  Exanp les  are  res iduaL

rad ioac t ive  mater ia ls  under  hard  sur face  pub l ic  roads  and s idewalks ,

around publ ic selrer l ines, or in fence-post foundat ions. Supplemental

s tandards  sha l1  no t  be  app l led  a t  such s i tes ,  however ,  i f  ind iv idua ls

are l ikely to be exposed for long periods of t ine to radiat ion from

such mater ials at levels above those that would prevai l  in Subpart  A.

IJhere the cost of  c leanup of a contaminated bui lding is clear ly

unreasonably high relat ive to the benef i ts.  Factors that shal l  be

incl-uded Ln this judgment are the anticipated period of occupancy, the

incrementaL radiat lon level that would be affected by renedial  act ions'

the residual usefuL l i fet i roe of the bui lding, the potent ial  for future

construct ion at the si te,  and the appl icabi l i ty of  less cost ly renedial

methods than removal of  residual radioact ive mater ials.

I{here there is no known rernedial actlou.

D. CUIDELINE SOI'RCE

Guidellne Source

Resldual Coutaml-nation CrttertJ/

3.

4 .

5.

Soil Guideline

Structure Guldellne

Control of Radl-oactLve l{astes and Residues

Interlm Storage
Long-Te:rm Management

B-7

DoE order 5a8O.ll,
40 CFR Part 192-

40 CER Part 192,
NRC Guidel lnes for '
DecontamLnatl-on of
FacLllties aud EquiP-
ment Prior to Release
for Unrestricted Use or
Te:rml-natiou of f-icensee
for Byproduct, Source'
or Specl.a1 Nuclear
MaterLal (JulY 1982).

DOB Order 5480.1A
40 CFR Part 192



I / fn" bases of the residual contaminatlon guidelines are developed in

oRO-831 and ORO-832.

3/g.""d on l init ing the concenEration of P.a-222 decay products to 0'03 wL

wi th in  s t ructures.
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REPORT OF GROUND-PENETRATING MDAR SURVEY
OF OFF-SITE PROPERTY C

AT TTIE NIAGARA FALLS STORAGE SITE
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September, 1983



DETECTION SCIENCES GROUP

ITITRODUCTION AND SU}$IARY

0n.September 7,  1983, Detect ion Sciences Group performed a ground-penetrat ing
radar survey _of the systematic borehole locations on Pioperty' C at th;
f ormer Lake Ontari o Ordnance lrlorks, Lewi ston, New York. The 

- 
survey was

performed in accordance w' i th Oak Ridge Assoc' iated Universi t ies,  Inc.  Puichase
Order No. c-v:9932-007 , Letter Rel ease No. 7 , dated September z, I 983 and
Amendment No. C-29943-007-A dated September 30, 1983. The survey work was
conducted  under  the  f ie ld  d i rec t ion  and ins t ruc t ions  o f  0 .R.A.U.  personne ' | .

0n Property C, a ' total  of  9 bor ing locat ions were inspected. ( fn is procedure
has been descr ibed in detai l  in the Final  Report 'on Property G, dated
August , '1983,  ?nd w i l l  no t  be  i te ra ted  here . )  P6ten t ia l  d r i i l i ng  obs tac les
were found at  4 of  the 9 locat ions.  The proposed locat ions for th-e 9 bor ings
and the  f ina l  loca t ions  o f  the  bor ings  are  t t i ted  in  Tab le  I  (a t tached) .

The designat ' ions of  the bor ings,  Cl  through C9 for the systemat ic bor ings,
are designations assigned by D6tection Scidnces Group in aicordance with [h6
sequence i n wh'ich. the bori ngs y{ere i nspected , and are not desi gnat' ions
ass i  gned by  0 .R.A.U .

On-SepteTlgl  8,  1983, a gr id-survey was made on Area C. The survey ran from
3645 to  4245 cover ing  l l02E to  l l37E,  as  i l l us t ra ted  on  F igure  l . -There  is  a
c ' luster of  bur ied metal  objects located at  3535, between 

- t tOt.Sf 
and 1105E

3!^1 depth_-ol_5.0 feet .  There is bur ied mater ia l  at  4035, running between
1104E and l l l5E, .  d t_a  depth  o f  4 .0  fee t .  There  is  a  bur ied  p ipe-a t  423s ,
1137E at  a depth of  4.5 feet .  Table I I  surmarizes the locat iohs of  thes6
fea tures .

A.  separa te  b ind ing ,  t i t led  "Radar  Graph ic  char ts " ,  con ta ins  a l l  o f  the
radar charts made in Area C. The proposed locat ion of  the bor ing is the
centerp_oint  of  each chart ,  shown by a pair  of  vert ical  dashed l ines.  The
f inal  locat ion of ,  each bor ing is shown' by the arrow at  the top of  each
char t .  The ver t i ca l  sca le  fo r  a l l  char ts  i s  I  inch  =  I  foo t .  The hor izon ta l
scale is in meters,  as marked at  the top of  the charts.  The radar graphic
charts for  the gr id surveys have a vert ical  scale of  l "  = 2 feet



DETECTION SCTENCES GROUP

TABLE I

BORING LOCATIOITS DETERI.III{ED BY RADAR

AREA C - SYSTEMATIC BORINGS

Bori ng
Number

Direct ion of
Rel  ocat i  on

Move lm South

Move lm East

Move lm East

Move lm West

32N, 1080E
30N, 1280E
40s, 1470E
40s, l0l8E

200s, 1024E
4555, 1025E
4555,  l l60E
4555, I 3208
51 0s, 1 503E

Proposed
Location

Fi  na l
Locati on

3lN,  1080E
30N, 1280E
40s, 1470E
40s,  l0 l8E

200s, 1025E
4555, I  025E
4565, l l 60E
4555,  l32 lE
51 0s, 1 502E

c'l
c2
c3
c4
c5
c6
c7
c8
c9



DETECTION SCIENCES GROUP

Tab le  I I .

AREA C

LOCATI0NS 0F RADAR AN0I-{ALIES

Chart  L ine Locat ion Depth,  Ft .  Descr ipt ion

#7  3535  1 l0 l .5E  -  1105E 5 .0 '  Bur ied  Meta l

#3  4035  l l 04E -  l l l sE  4 .0 '  Bur ied  Mate r ia l

# l  4235  1137E 4 .5 '  Bur ied  P ipe



DETECTION SCIENCES, INC.

I
363S

u 0 0 E  1 1 1 0 E  1 1 2 0 E  1 1 3 0 E  1 1 4 0 E

rl ll

I

su.i .a i l t" t
:  5 . o t D e e p

3 7 3 5  -

38  3S

3935

s03s
Eur ied  Ob jec ts

4 . 0 r  D e e p

4 1 3 5  -

4235
Eur icd  P ipe
4 . 5 r  O e e p

F igure  l .

AREA C

RRDAR TRANSECT LINES AND ANOMALIES


