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1.0 REPDRTSUMMARY 

This  r e p o r t  summarizes environmental monitoring a c t i v i t i e s  a t  t h e  RMI 

Company, Ext rus lon Plant  f o r  calendar year 1987. 

descr ipt ion.  

perimeter a i r  samples, wastewater discharges, o f f s i t e  s o i l  monitor ng and F ie lds  

Brook sediment sampling, and ground water monitoring. Section 4.0 contains 

estimates o f  r a d i a t i o n  dose from a i r  and water releases. 

appl icable standards c i t e d  i n  Section 5.0. These comparisons i nd i ca te  t h a t  a l l  

Section 2.0 i s  a f a c i l i t y  

Section 3.0 contains t h e  t e s t i n g  r e s u l t s  f o r  stack d scharges, 

Results are compared t o  

operations are I n  substant ia l  compliance w i th  these standards. 

The format f o r  t h i s  r e p o r t  general ly fo l lows t h a t  as s e t  f o r t h  i n  DOE Order 

5481.1 Chapter 1 1 1  4.c.  This  repo r t  used the 10 CFR 20 d e f i n i t i o n  of a c u r i e  o f  

natural  uranium (cu r ie  = 1475 kilogram). 

Airborne emissions from stacks were 0.00016 c u r i e  (0.225 ki lograms) uranium 

(averaging 99.23% U238, 0.77% U235) f o r  DOE operations and 0.00023 c u r i e  (0.640 

kilograms) uranium (99.8% U238, 0.8 U235) f o r  NRC operations. 

uranium emissions between DOE and NRC were due t o  greater production of mater ia ls  

under NRC l icense during 1987. Radiation dose t o  t h e  publ ic  from stack emissions 

I s  ca lcu lated using the EPA AIRDOS model and i s  compared t o  the  EPA NESHAP 

standards. A lRDOS ca l cu la t i ons  o f  RMI data r e s u l t  i n  a committed dose t o  a 

maximally exposed organ ( lung)  o f  1.8 x 10-l mil l i rems, 0.24 percent o f  t he  

al lowable l i m i t  of 75 mi l l i r ems  ( c r i t i c a l  organ) under t h e  c u r r e n t  NESHAP 

regulat ions. 

exposed organ ( lung) for 1986. The whole body dose i s  estimated a t  2.2 x 

Di f ferences i n  

This  compares t o  9.8 m i l  l irems committed dose t o  a maximal ly 

mil l i rem/year for 1987 compared t o  9.6 x loW5 m i l  l irem/year f o r  1986. 

were we1 I below t h e  25 m i  I I Irem/year I i m i t . ( ' )  

equivalent t o  t h e  populat ion I s  0.09 person-rem due (0 .9 person-MSV) p r imar i l y  t o  

inhalat ion.  Th is  compares t o  4 .2  person-rem i n  1986 (42  person-MSVI. 

Both years 

The e f f e c t i v e  50 year dose 
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I n  1986 t h e  E 

e f f i c i e n c y  p a r t i c u  

e c t r o s t a t i c  P rec ip i t a to r  on Stack 84 was replaced by high 

a te  (HEPA) f i l t r a t i o n .  A decrease i n  emissions by a fac to r  o f  

approximately 10,000 resulted. 

equipped w i t h  HEPA f i l t e r s .  A la the  v e n t l l a t l o n  system w i th  HEPA f i l t e r s  was 

a lso  i n s t a l l e d  (Stack #8)* For 1988 HEPA f i l t e r  upgrades are  planned f o r  Stacks 

83 and #5. 

I n  1987 Stacks 81 and 82 were combined and 

The average perimeter a i r  concentrat ion was 13 percent o f  t h e  DOE guide o f  

I .O x 10-13 microcur ie  natura l  uranium per m i  I I i I i t e r  for concentrat ions i n  a i r  

i n  uncontro l led areas. The highest average perimeter a i r  concentrat ion i n  

1987 was 2.35 x 

t h e  DOE guide1 l n e  f o r  uncontrol led areas.(’) 

I n  a c o n t r o l l e d  area 275 f e e t  w i t h i n  the  east perimeter fence and 75 f e e t  from 

the  nearest source. 

microcur ie natura l  uranium per m i  I I I I i t e r ,  24 percent o f  

Th is  sampl ing  s t a t i o n  was located 

Wastewater sampling i n  1987 indicated several non-compliances o f  the  NPDES 

permit  for t o t a l  dlssolved so l ids,  t o t a l  n o n f i l t e r a b l e  residue, pH, o i l  and 

grease, and copper. On October 1, 1987, t he  Ohio Environmental Protect ion Agency 

issued t o  MI a new NPDES permit. Upon review of the  permit, RMI and Ohio E.P.A. 

concluded t h a t  por t ions  of t h e  permit  should be revlewed for possible rev is ion.  

RMI appealed t h e  permit and a f i n a l  permit  i s  expected by May 1, 1988. 

Wastewater sampling data f o r  t h e  per iod resu l ted  I n  an e f f e c t i v e  dose 

equlvalent of 0.076 m i l l i r e m  from consumption of F i e l d s  Brook water a t  the  

downstream sample po in t  due t o  uranium and technetium 99. The calculated 

e f fec t i ve  dose equivalent for F ie lds  Brook upstream was 0.037 mil l i rem.  

average downstream concentrat ion o f  3.5 x lo” uCi/ml uranium was 0.70 percent o f  

t h e  DOE gu ide l i ne  of 5 x uCi/ml f o r  uranium concentrat ions i n  water i n  

uncontrol led areas. (*) 

uCi/ml technetium 99 was 0.012 percent of the  DOE gu ide l i ne  o f  1.0 x 

The 

The average downstream concentrat ion of 1.24 x 

uCl/ml 
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0 f o r  technetlum 99 concentrat lons I n  water I n  uncontrol led areas. (2) 

The average o f f s l t e  sol1 uranium concentrat lon I n  samples from 500 f e e t  

t o  1.5 mlles from the  p l a n t  center was 2.59 plcocur les per gram (pCl/g), o r  7.4 

percent o f  t h e  appl lcable NRC gulde of 35 pCl/g. ( 3 )  

I n  samples taken 5 t o  200 f e e t  no r th  o f  t h e  nor th  fence l l n e  averaged 37 pCl/g, 

w l t h  3 o f  t h e  samples taken w l t h l n  20 fee t  o f  t h e  fence exceeding the  35 pCl/g 

gu ldel  Ine. 

SOI I uranlum concentrat ions 

The average upstream and downstream F le lds  Brook sedlment uranlum 

concentrat lons were 1.8 and 2.2  percent respectlveiy, o f  t h e  appl lcable NRC gulde 

of 35 pCi/g of uranlum. (3  1 

The hydrogeologlcal studles reported I n  1985 and 1986 continued I n  1987. 

Groundwater contamination w l t h  t r lchloroethylene, uranlum, and technetlum 99 was 

determined by e a r l l e r  studles. 

of t h e  s l t e .  Slxteen addl t lonal  monltorlng we l l s  were I n s t a l l e d  I n  1987. A 

Hydrogeologlc Assessment Report and Rlsk Assessment Report were prepared. 

Further s l t e  lnvest lgat lon and a remedlal act lon plan are expected t o  be 

completed I n  1988. 

There are no d r lnk lng  water we l l s  w l t h l n  a m i l e  

2.0 E A c . l c . l m  

RMI Company Extruslon P l a n t  Is a subcontractor t o  Westlnghouse Mater la ls 

Company of Ohlo (WMCO) under con t rac t  No. 2-77222. The s i t e  Is also 

under NRC Source Mater ia l  License SMB-602. 

The s l t e  consls ts  o f  e l g h t  bu l l d lngs  on 26 acres. The bu l l d lngs  

3850 t on  Loewy ext rus ion press and other  processlng and machlnlng equ 

I cen sed 

house a 

pment. The 

p lan t  employs about 105 people and operates 8 hours per day, 5 days per week. 

2.1 FACIl ITY IOCATIQ&&D S F l T L S  

The f a c l l l t y  Is near t h e  northern edge of Ashtabula County, Ohio, about 

th ree  mi les east  o f  the center o f  t he  c l t y  o f  Ashtabula. The p l a n t  Is located I n  

0 
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a sparsely populated i n d u s t r i a l  community o f  chemical production and metal 

conversion plants. 

i n  the  p r e v a i l i n g  wind d i r e c t i o n  North northeast. 

i s  about 1/4 m i l e  from the  plant. 

The s i t e  i s  fenced t o  maintain a r e s t r i c t e d  area f o r  100 f e e t  

The c l o s e s t  domestic residence 

Figure 1 i s  a map o f  t h e  area. 

2.2 hlQfa< P F R F m  

The p r inc ipa l  a c t i v i t y  o f  t he  Extrusion P l a n t  under t h e  WMOO subcon- 

t r a c t  i s  t he  conversion o f  depleted and s l i g h t l y  enriched uranium ingots i n t o  rod 

o r  tube shapes v i a  extrusion. 

Hydropress. Addi t ional  processing includes the cut t ing,  straightening, acid 

plckl lng,  and machining of t h e  extruded uranium parts. 

Non-DOE a c t i v i t i e s  include extrusion operations f o r  c l i e n t s  under NRC 

Extrusion Is performed on a 3850 ton Loewy 

l icense and for c l i e n t s  i n  t h e  commercial sector. 

3.0 EFFLUENTMONlTORlNG 

Figure 2 i s  a s i t e  map ind i ca t i ng  t h e  locat ion o f  t h e  stacks and the  

perimeter a i r  monitors. A i r  monitoring s t a t i o n  #6, i n s t a l l e d  i n  1987, i s  n o t  

shown bu t  I s  located on t h e  perimeter fence a t  t h e  p l a n t  o u t f a l l  t o  F ie lds  Brook 

525 f e e t  northeast of t h e  main plant.  

3.1 SI&K SAMPI 1 %  

Uranium processing operations a t  t h e  Extrusion P l a n t  are ven t i l a ted  for 

worker protect ion.  

seven stacks t h a t  extend from 25 t o  67 feet  above t h e  ground. 

v e n t i l a t i o n  system w i t h  High E f f l c i e n c y  P a r t i c u l a t e  (HEPA) f i l t r a t i o n ,  was 

i n s t a l l e d  I n  1987. As a minimum, per iod ic  i sok ine t i c  grab sampling I s  performed 

i n  each stack I n  accordance w i t h  ANSI N13.1-1969 "Guide t o  Sampling Airborne 

Radioactive Mater ia ls  i n  Nuclear F a c i l i t i e s . "  Stacks #3# #4# #6, and 18 were 

equipped w i t h  continuous automatlc i sok ine t i c  samplers i n  1987. Sampling r e s u l t s  

are summarized i n  Table 1. 

The a i r  e f f l u e n t  from these operations Is discharged from 

Stack #8, a l a the  

d 
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a Var la t lons I n  t h e  number of samples from each stack l l s t e d  I n  Table 1 

e x l s t  due t o  Intermittent usage o f  productton areas and t h e  v e n t l l a t l o n  equlpment 

dedlcated t o  those areas f o r  DOE/NRC operatlons. 

the exposure t o  t h e  local populat ion from alrborne releases Is calculated 

annually uslng t h e  AIRDOS EPA model and meteorologIca1 data from the  Erle, 

Pennsylvanla AI rpor t .  

As descrfbed I n  sectton 4.2, 

3.2 P E R T F R  A I R  SAMPl la 
Perlmeter a l r  samplers a re  located on t h e  p l a n t  boundary fence l l n e  

(see Figure 2). The samplers contlnuously draw a I r  a t  35 l l t e r s  per mlnute 

through a 4 7 m  f i  

operatlons. Samp 

ter .  

Ing r e s u l t s  are summarlzed I n  Table 2. 

F I l t e r s  are changed weekly dur lng regu a r  p lan t  

a 

4 
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0 3.3 

Before release, a l l  process water from p l a n t  operatlons passes through 

a Sparkler Co. Model RJ-1-108, 3 mlcron diatomaceous ear th  f l l t e r .  Sanltary 

waste Is t r ea ted  I n  a Fluidyne Co. Model SBR-SV sequencing batch reactor  

treatment plant.  Process water, san l ta ry  sewage, storm sewers and s a l t  bath non- 

contact  coo l i ng  water a l l  comblne t o  form t h e  f i n a l  e f f luen t .  Constructlon has 

s ta r ted  on a new waste water t reatment f a c i l i t y  which w i l l  u t i l i z e  Ilme, 

se t t l i ng ,  and f i l t r a t i o n  technology. The new f a c l l l t y  w l l l  go I n t o  operat lon I n  

m l d  1988. 

Each week, hour ly  water samples are taken and cornposited f o r  a 24 hour 

per iod a t  t h e  release po ln t  t o  F l e l d s  Brook, a t  a p o l n t  700 f e e t  upstream I n  

F le lds  Brook, and a t  a p o l n t  2,000 f e e t  downstream n F ie lds  Brook. These 

samples are  analyzed for uranlum, and s t a r t l n g  l a t e  I n  1987, for technetlum 99. 

The release p o i n t  samples are  a l s o  analyzed for the  NPDES ~ e r m l t ( ~ )  parameters 

twlce each month o r  more o f ten  as spec l f l ed  by the  permlt. 

summarize t h e  sampllng. 

laboratory. 

(38.62 kg) based on t o t a l  e f f l u e n t  volume and average uranlum concentrat lon a t  

t he  monltor lng polnt .  

0 
Tables 3 and 4 

NPDES samples are  analyzed I n  dup l l ca te  by t h e  RMI 

Uranlum I n  wastewater discharge from a l l  operations was 0.0262 c u r l e  

Dur ing calendar year 1987 t he re  were ten  Instances of noncompliance 

w i th  t h e  NPDES perml t  f o r  the  Ext rus ion Plant. The fo l lowing Is a l i s t l n g  by 

parameter and suspected cause f o r  these noncompllances. 

low and average values t o  the  perml t  l i m i t  for each parameter. 

Table 4 compares high, 
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Parameter 

011 and Grease (OBG) 

Number - Cause 

2 ( 1 )  Use o f  concentrated detergent 
whlch removed excess OBG from 
equfpment and waste water 
trenches overloadlng the waste 
water treatment system. 

( 1 )  Leak o f  water so lub le o i l  from 
t h e  Extrusion Press. 

Total  Dlssolved Sol ids (TDS) 2 (2) Use o f  s a l t  f o r  de-Icing 
enter lng storm water drafns. 

PH 2 (2) D i l u t e  n l t r l c  ac id  Inadvertent ly 
enter lng waste water treatment 
system. 

Copper (CUI 1 ( 1 )  Overflow o f  copper p l c k l l n g  ac ld  
r l n s e  water. 

Total Nonf l l t e r a b l e  
0 

Residue (T-NFR) 
3 ( 1 )  Dlscharge plpe replacement 

(2) Sanltary treatment malfunctlon 

The t o t a l  n o n f l l t e r a b l e  resldue exceedances have been a l l e v l a t e d  through d a l l y  

observatlons of operation of a san l ta ry  sewer sequencing batch reactor. 

wastewater treatment f a c l l i t y  planned for August 1988 start-up i s  deslgned f o r  

contlnuous pH monltoring, and more e f f i c l e n t  removal o f  0 1 1  8 grease, t o t a l  

dlssolved solids, and metals than t h e  cu r ren t  dlatomaceous earth f i l t e r .  

The 
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3.4 S D Q S .  

Annually s o i l  samples I n  t h e  area of t h e  s i t e  are analyzed for uranium 

and compared t o  leve ls  detected the  previous year. O f f s l t e  soil sample locat ions 

are determined using 1/2 m i l e  concentr ic r i ngs  o r ig ina t i ng  from t h e  center  o f  t he  

p lan t  and extending outward t o  one and one-half miles. 
. 

Samples are taken on the  

four compass p o l n t  d i rec t i ons  and on a North Northeast l i n e  along t h e  r i n g  

boundaries (see F igure 4 ) .  The p reva i l i ng  wind d 

Northeast. Addl t ional  samples are  taken from 502 

(see Figure 5 ) .  The number of samples and t h e i r  

rec t i on  Is t o  the  North 

t o  1181 f e e t  from t h e  p lan t  

ocations i s  based on the  

extensive 1985 basel ine soil sampling program. Near o f f s i t e  soil samples are 

taken from 5 feet t o  200 f e e t  nor th  of t h e  no r th  fence Ilne. Background soil 

samples are  taken 3.25 and 3.50 mi les  from t h e  p l a n t  a t  upwind locatlons. 

Sampling loca t ions  are indicated on f lgures  4 and 5. A l l  samples are  3/4 inch 

diameter by 6 Inch deep core  borlngs. Sampling protocol  Is according t o  

establ ished U.S. EPA procedures (5p6). BI ind dupl icates are analyzed by t h e  

vendor laboratory  t o  assure r e p r o d u c i b i l i t y  o f  resul ts .  Table 5 Is a summary o f  

t h i s  sampling. 

The average of o f f s i t e  soil uranium concentrat ion i n  samples from 0.1 

mi les t o  1.5 m l les  from the  center of the  RMI P lan t  was 2.59 pCi/g. This i s  7 . 4  

percent o f  t h e  app l icab le  NRC guide o f  35 pCl/g used f o r  comparison purposes(3). 

The measured so i l  concentrat ion a t  3 t o  3.5 mi les was 0.32 pCl/g. Natura l l y  

occurr ing uranium concentrat ions i n  Ohio range from about 1.2 pCi/g t o  4.4  

' p C l / ~ 3 . ( ~ ~ )  P a r t  o f  t h e  CY 1987 soil sampling program included ten  (10) near 

o f f s i t e  (5 t o  200 f ee t )  samples from locat ions nor th  o f  the  plant. All 1987 

samples were c o l l e c t e d  v i a  €PA sampling procedures (5n6). AS a qual i t y  con t ro l  

measure a t  l eas t  one i n  ten  samples was analyzed I n  duplicate, and was a lso  sent 

t o  another lab t o  cross check. Three of t h e  samples co l lec ted  w i t h i n  20 f e e t  o f  

I7 
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the no r th  fence had uranlum concentratfons above t h e  NRC guide of 35 pCl/g a t  

150, 126, and 42 pcl/g. 

nor th  fence have been I d e n t i f l e d  and are now con t ro l l ed  through coverlng, 

decontamlnatlng or removlng of contaminated mater ia l .  

belng constructed t o  prevent access t o  t h e  area. 

dlstances greater  than 20 f e e t  from the  fence were below t h e  NRC guide. 

concentrat ions from a l l  locat lons were s l m l l a r  t o  those found i n  past years 

ind lca t lng  no Increase I n  1987. 

Sources of removable uranium contamlnatlon next t o  the 

I n  add i t ion  a fence is 

A l l  samples taken from 

Sol1 

TABLE 5 

Distance from - 
5 t o  200 ft. from 
North Fence 

0.10 m i l e  

0.15 m i l e  

0.20 m i l e  

0.5 m l l e  

1.0 m l l e  

1.25 t o  1.5 m l l e  

3.25 and 3.5 m l le  

SO I L MON I TOR I NG SUMMARY 
1987 

Uranium (DCl/a) 
No. o f  Highest Lowest Aver age 
SamDlesConcen.Concen.Concen. 

10 150.07 1.77 37.16 

4 19.27 0.88 10.21 

4 6.33 0.26 2.08 

4 2.42 0.69 1.23 

4 0.43 0.28 0.36 

4 0.45 0.40 0.42 

5 -  0.80 0.22 0.47 

2 0.33 0.30 0.32 

NRC(3) 
Gu ide l  ine 
oCl/a 

35 

35 

35 

35 

35 

35 

35 

35 

1 

J 

Natu ra l l y  occurr lng ura 1 1 ~ ~  concentrat ions i n  Ohio solls range from about 
a 

1.2 pc i /g  t o  4.4 pci/g. 



Annually, 6 inch deep composite sediment samples are taken from t h e  

F i e l d s  Brook creekbed a t  t h e  p o i n t  of p l a n t  wastewater discharge. 

samples a re  a l s o  taken upstream and downstream o f  t h e  o u t f a l l  (see F igure 5). 

Sampling r e s u l t s  are summarized I n  Table 6. 

Sediment 

The average upstream and downstream sediment uranium concentrat ions 

were 0.92 and 1.2 percent respectively, o f  the NRC guide f o r  s o i l s  of 35 

pCi/g.'3' 

no increase dur ing 1987. 

These levels  a re  s i m l l a r  t o  leve ls  detected I n  past years i nd i ca t i ng  

TABLE 6 

SED I MENT 140N I TORI NG SUMMARY 
1987 

D I stance From Uran 1 um NRC(3) 
LQdLQcl --- 
Outfal I - 3.09 35 

Ups t r earn 800' 0.34 35 

Upstream 100' 0.31 35 

Downstream 300' 0.44 35 

Downstream 1800' 0.39 35 

N a t u r a l l y  occurr ing uranium c n n t r a t i o n s  i n  Ohio s o l l s  range from 
about 1.2 pCi/g t o  4.4 pCi/g. '11 27 
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3.6 GROUN)WATER 

As described I n  t h e  1985 Environmental Monitorlng Summary a 

hydrogeologlcal study was completed a t  the RMI s i t e  dur ing CY 1985. Groundwater 

flow a t  t h e  s i t e  was determlned t o  be general ly north-northwest. 

contamlnatlon by the  degreaslng solvent t r i ch lo roe thy lene  (200 par ts  per m i l l l o n )  

and uranium (150 p C l / l l t e r )  was detected i n  one of t h e  o r i g i n a l  SIX monltorlng 

we l l s  i n s t a l l e d  (100 ser ies).  The contaminated wel l  (MW 104) Is located lns lde 

the  northern p l a n t  fence. F igure 6 shows monltoring well  locations. 

Groundwater 

The most probable route o f  en t r y  i n t o  t h e  groundwater was through a 

small (30 x 10 x 3 foot) c l a y  l i ned  so lar  evaporatlon pond located upgradlent 

resu I t e d  

pond was 

hydrogeo 

closed I n  

The 1986 

ogic stud 

from MW 104. 

contalned small amounts of uranium. The t r l ch lo roe thy lene  Is suspected t o  have 

The sodium n t t r a t e  so lu t l on  placed I n  the  pond f o r  evaporatlon 

from a s i n g l e  unauthorized disposal i n t o  t h e  pond p r l o r  t o  1972. The 

1984. 

Environmental Monltoring Summary describes addl t lonal  

es completed during 1986. Durlng 1986 it was determined t h a t  

i n  add i t i on  t o  t r i ch lo roe thy lene  and uranlum contamination detected I n  1985, 

monitoring we l l  104 a l so  contalned Technetium 99 (0.050 par ts  per m i l l i o n  or 

900#000 p i c o c u r l e s / l i t e r ) .  

t r i ch lo roe thy lene  (0.005 ppm) and Technetium 99 (0.0015 ppm o r  26,000 pCI/I i t e r )  

Downgradlent wel l  MW 206 contains t races o f  

Technetium 99 leve ls  can be compared t o  t h e  US EPA National 

Dr ink ing Water Regulations Maximum Permissible Concentration o f  

I t e r ( l O )  and the  DOE derived concentrat ion guide1 ine f o r  d r i nk ing  

water contaminated w i t h  radlonucl ldes by members of the publ ic  o f  lOO,OOO 

p C V l  .(2) 

I n  1987 based on t h e  prevlous studles s ix teen (16) addl t lonal  

monltorlng w e l l s  (300 ser ies)  were constructed. Three o f  the prevlous we l l s  

as weI.1. These 

In ter im Primary 

900 p lcocur ies/ 



- 19 - 
(MW 208, MJ 209, MW 210) were closed by pressure grout ing t o  prevent these we l l s  

serving as pathways of contaminant migratlon. 

Approximately 200 f e e t  north o f  t he  nor th  p l a n t  fence the re  i s  a steep 

downhil l  slope (approximately 20 f e e t  elevat ion decrease). A t  t he  f o o t  o f  t he  

slope the re  Is a ponded area of standing water about 20 x 35 f e e t  and up t o  one 

f o o t  deep dur ing wet weather. The water i n  the  ponded area Is the r e s u l t  of 

d i r e c t  groundwater discharge, prec ip i ta t ion,  and in te rsec t i on  w i th  the  shallow 

ground water table.  Trace contamination w i th  t r i ch lo roe thy lene  (0.003 par ts  per 

m l l l i o n ) ,  uranium (0.355 ppm or 240 pCI/I) and technetium 99 (0.0001 ppm o r  2000 

pC i / l )  has been detected i n  the  ponded water. 

A Hydrogeologic Assessment Report' prepared by AWARE I nc., 

environmental consultants, summarized a l l  hydrogeologic data aval lab le through 

September, 1987. 

evaluated the  po ten t i a l  r i s k  t o  pub l i c  heal th  posed by e x i s t i n g  condi t ions a t  t he  

RMI s i t e  based on t h e  cu r ren t  information. 

t he  movement of groundwater t o  be very slow. 

c h a r a c t e r i s t i c  of the  area, t h e r e  a re  no domestic water we l l s  a t  o r  near the  RMI 

s i t e .  The Risk Assessment Report indicated no pub l i c  heal th  r lsks.  

A subsequent Risk Assessment Report' prepared by AWARE, I nc. 

The hydrogeologic evaluat lon showed 

Due t o  the  low groundwater flow 

A l l  monitoring we l l s  a re  sampled and analyzed quar te r l y  for the  four 

RCRA ind i ca to r  parameters. These include four r e p l i c a t e  ana 

s p e c l f i c  conductance, t o t a l  organic carbon and t o t a l  organlc 

r o u t i n e  analyses are uranium, gross alpha and gross beta rad 

c h l o r l d e  and t r ich loroethy lene.  

Addi t ional  s i t e  assessment is planned f o r  1988. A 

yses f o r  each o f  pH 

halogens. Other 

a t  ion, sod ium, 

remedlal f e a s l b l l i t y  

study and s i t e  remedial ac t i on  plan are ant ic ipated f o r  completion i n  1988. 
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4.0 -TION OF 

4.1 W D R Q  

Water I s  sampled downstream of t h e  RMI Company Extrusion P l a n t  e f f l u e n t  

discharge p o i n t  t o  determine po ten t i a l  r a d i a t i o n  doses from consuming F ie lds  

Brook water. Th i s  Is a worst case assumption since F ie lds  Brook i s  n o t  a known 

d r ink ing  water source. Sampling data for 1987 resul ted i n  an e f f e c t i v e  dose 

equivalent o f  0.076 m i l l i r e m  per year from consumption o f  F ie lds  Brook water a t  

the downstream sample point .  This i s  based on an average a d u l t  l i q u i d  intake of 

730 L i t e r s  per year and the  average uranium concentrat ion o f  3.50 x 10’’ uCl/ml 

and technetlurn 99 concentrat ion of 1.24 x loo8 uCl/ml a t  t h e  sample p o i n t  (see 

Table 3 ) .  

data I s  0.037 mrem per year based on t h e  average uranium concentrat lon of 1.19 x 

10’’ uCi/ml and Technetium 99 concentrat ion o f  1.65 x 

p o i n t  (see Table 3). Estimated lower large i n t e s t i n e  and stomach doses from 

The ca lcu lated e f f e c t i v e  dose equivalent f o r  t he  upstream sampllng 

uCi/ml a t  t h e  sample a 
consumption of F i e l d s  Brook water were 0.512 and 0.118 mrern/yr downstream 

respect lve ly  and 0.174 and 0.156 mrem/yr upstream respectively. These doses a re  

very low when compared t o  the  DOE accepted standard o f  100 m r e m  whole body dose, 

5,000 mrem t o  any organ(8) (see Table 81, and when compared t o  t h e  average annual 

e f f e c t i v e  dose equivalent f o r  t he  U.S. populat ion o f  360 mrem per person from a l l  

sources (excluding tobacco products). (13) 

ca l cu la t i ons  a r e  based on recommendations of the Internat ional  Cmmisslon on 

A l l  assumptions f o r  t he  above 

Radiological Protect ion (ICRP)(8) and U.S. DOE Dose Equivalent Tables. (9) 

4.2 DOSF FW A I W R N F  RFI F B  

ORNL performed A I RDOS mode I 1 ng of  1 987 RM I stack em I s.s 1 on, meteor0 I og- 

i c a l  and populat ion data i n  compliance w i t h  The National Emissions Standards f o r  

Hazardous A i r  Pol lu tants  (NESHAP). For DOE operations, t he  model predicted a 

whole body dose equivalent o f  1.5 x m i l  I irem/year, a t o t a l  e f f e c t i v e  dose 
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0 commltment of 1.0 x 10” mll l l rem/year and a maxlmum organ (lung) dose commltment 

of 8.3 x 10” m i l  Ilrem/year (Table 9 ) .  

external exposure only, 1.e., ground deposlt lon and a l r  Immerslon. The t o t a l  

e f f e c t l v e  dose equlvalent includes both external and internal  exposures. For NRC 

The whole body dose equlvalent Is from 

cted 6.8 x loo7 m i  I I 1 r e d y e a r  whole body dose operations, t he  model pred 

equlvatent, 1 . 1  x 10-2 mil Irem/year t o t a l  e f f e c t i v e  dose commltment and 9.4 x 

10” mi I I i rem/year organ ( I ung) dose commltrnent. Other pred lc ted organ doses are 

presented I n  Table 9; however, the pulmonary region of the  lung Is considered the  

organ recelv lng t h e  highest dose commltment. 

EPA(’ 

The dose I l m i t s  establ lshed by 

are 25 m i  I I I rem/year whole body and 75 ml I I 1 rem/year t o  any organ. Total 

populat ion committed e f fec t l ve  dose equlvalent a t t r i bu tab le  t o  RMI operations was 

0.09 person-rem for the  50 m l l e  populat lon of 1,645,430 people f o r  DOE and NRC 

work comblned. 

background rad la t i on  from the  sun, rocks, food, a i r ,  and water of near ly 500,000 

person-rem for t h e  same populat ion slze. (13) 

Thls  dose is very low when compared t o  an average natural  @ 

Meteorologlcal data were obtained from the  Erle, Pennsylvanla a l r p o r t  

located approxlmately 30 mi les east o f  the  p lan t  s l te ,  I n  nearly the same 

geographical s e t t l n g  r e l a t l v e  t o  Lake Erle. 

d 



TABLE 8 

v From lagestion of w e r  From Flelr ls 

F ie lds  Brook a t  E f fec t i ve  Dose 
R t .  11 Bridge Equiva lenp 
(downstream) 

Lower Large 
In tes t ine  Wal l  

(Uran turn on I y)d 

(Tc 99 only)e 
Stomach Wall 

F ie lds  Brook a t  E f fec t i ve  Dose 
State Rd. Br idge Equivalentc 
(upstream) 

Lower Large 
In tes t i ne  Wall 
(Uranium on I y)d 

Stomach Wal I 
(Tc 99 on ly Ie  

Assumes average intake o f  730 l / y r .  

Dose-50 yr. 
Comm I tmen t 
[mrem) 

0.076 

0.512 

0.1 18 

0.037 

0.174 

0.1% 

from F ie lds  Brook. 

I CRP 
Standardb 
0 

100 

5,000 

5,000 

100 

5,000 

5,000 

s of 
Standard 

0.076 

0.010 

0.002 

0.037 

0.003 

0.003 

DOE accepted Gtandards based on ICRP 26 f o r  prolonged exposures from a l  I 
pathwayB)(lOO mrem e f f e c t i v e  dose, 100 mrem whole body dose, 5 REM t o  any 
organ 1 
Weighted sum dose based on average concentrat ion o f  uranium and technetium 
99 from Table 3. 
Lower large in tes t ine  w a l l  I s  t he  most a f fected organ. 
Stomach wal l  I s  the  most af fected organ. 
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TABLE 9 

Alrborne Dose t o  the  Nearest Resldenta 

Doseb ( m l  I I 1 rem/yr) 

Whole-body Stomach 
Operatlons doseC Ef fect lved Bonee Kldney Lungf Wal I 

DOE 1.5E-6 1 .OE-2 1.1  E-3 4.6E-4 8.3E-2 4.7E-6 

NRC 6.8E-_7 u E 2  ~~~ 2.4E-6 

2.1 E-2 1.4E-3 6.1E-4 1.8E-1 7.1E-6 TOTAL 2.2E-6 

a Nearest res ident  Is 305 m northeast. 

F I f ty-year dose comm I tment. 

Whole-body dose fo r  uranium Is from external doses on ly  slnce they 
are not  deposlted throughout the  body. 

Welghted sum dose. 

e Endosteal ce l  Is of the  bone. 

f Pulmonary regfon o f  lung. 
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