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1.0 REPORT SUMMARY

This report summarizes environmental monitoring activities at the RM|
Company, Extruslon Plant for calendar year 1987. Section 2.0 Is a facllity
description. Section 3.0 contains the testing results for stack dlscharges,
perimeter alr samples, wastewater dlischarges, offsite soll monitoring and Fields
Brook sediment sampling, and ground water monitoring. Section 4.0 contalns
estimates of radiation dose from alir and water releases. Results are compared to
appl icable standards cited in Section 5.0. These comparisons Indicate that all
operations are in substantlial compliance with these standards.

The format for this report generally follows that as set forth in DOE Order
5481.1 Chapter 11l 4.c. This report used the 10 CFR 20 definition of a curle of
natural uranium (curle = 1475 kilogram).

Airborne emissions from stacks were 0.00016 curie (0.225 kilograms) uranium
(averaging 99.23% U238, 0.77% U235) for DOE operations and 0.00023 curlie (0.640
kilograms) uranium (99.8% U238, 0.2§ U235) for NRC operations. Differences in
uranium emissions between DOE and NRC were due to greater production of materials
under NRC |icense during 1987. Radlation dose to the public from stack emlsslbns
Is calculated using the EPA AIRDOS mode! and Is compared to the EPA NESHAP
standards. AIRDOS calculations of RM| data result in a committed dose to a
maximal ly exposed organ (lung) of 1.8 x 107! millirems, 0.24 percent of the
allowable limit of 75 millirems (critical organ) under the current NESHAP
regulaflons.(1) This compares to 9.8 millirems committed dose to a maximally
exposed organ (lung) for 1986. The whole body dose is estimated at 2.2 x 10~6
millirem/year for 1987 compared to 9.6 x 102 millirem/year for 1986. Both years
were well below the 25 millirem/year limit. (1) The effective 50 year dose
equivalent to the population is 0.09 person-rem due (0.9 person-MSV) primarily to

inhalation. This compares to 4.2 person-rem In 1986 (42 person-MSY).
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In 1986 the Electrostatic Preclipitator on Stack #4 was replaced by high
efficlency particulate (HEPA) filtration. A decrease In emissions by a factor of
approximately 10,000 resulted. In 1987 Stacks #1 and #2 were combined and
equipped with HEPA fiiters. A lathe ventilation system with HEPA flilters was
also Installed (Stack #8). For 1988 HEPA fllter upgrades are planned for Stacks
#3 and #5.

The average perlimeter alr concentration was 13 percent of the DOE gulde of
1.0 x 10~13 microcurie natural uranium per miliiliter for concentrations In alr
In uncontrolled areas.?) The highest average perimeter air concentration in
1987 was 2.35 x 10~14 microcurie natural uranium per milliliter, 24 percent of
the DOE gulideline for uncontrolled areas.(?) This sampl! Ing station was located
In a controlled area 275 feet within the east perimeter fence and 75 feet from
the nearest source.

Wastewater sampling In 1987 Indicated several non-complliances of the NPDES
permit for total dissolved sollids, total nonfilterable resldue, pH, oll and
grease, and copper. On October 1, 1987, the Ohio Environmental Protection Agency
Issued to RMI a new NPDES permit. Upon review of the permit, RMI and Ohlio E.P.A.
concluded that portions of the permit should be reviewed for possible revision.
RM| appealed the permit and a final permit Is expected by May 1, 1988.

Wastewater sampling data for the period resulted iIn an effective dose
equivalent of 0.076 millirem from consumption of Fields Brook water at the
downstream sample point due to uranium and technetium 99. The calculated
effective dose equivalent for Fields Brook upstream was 0.037 millirem. The
average downstream concentration of 3.5 x 109 uCi/ml uranium was 0.70 percent of
the DOE guideline of 5 x 1077 uCi/ml for uranium concentrations In water In
uncontrol led areas.(?) The average downstream concentration of 1.24 x 1078

uCi/mi technetium 99 was 0.012 percent of the DOE guideline of 1.0 x 1074 uC1/ml

I Doy
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for technetium 99 concentrations In water in uncontrolled areas.(?)

The average offsite soll uranlum concentration In samples from 500 feet
to 1.5 miles from the plant center was 2.59 picocurles per gram (pCi/g), or 7.4
percent of the applicable NRC guide of 35 pCI/g.(S) Soil uranlum concentrations
In samples taken 5 to 200 feet north of the north fence line averaged 37 pCi/g,
with 3 of the samples taken within 20 feet of the fence exceeding the 35 pCi/g
gulidel Ine.

The average upstream and downstream Flelds Brook sediment uranium
concentrations were 1.8 and 2.2 percent respectively, of the applicable NRC guide
of 35 pCi/g of urantum, (3)

The hydrogeological studies reported In 1985 and 1986 continued In 1987,
Groundwater contamination with trichloroethylene, uranium, and technetium 99 was
determined by earller studies. There are no drinking wafef wells within a mile
of the site. Sixteen additional monitoring wells were instalied In 1987. A
Hydrogeologlc Assessment Report and Risk Assessment Report were prepared.
Further site Investigation and a remedlal actlion plan are expected to be

completed In 1988,

2,0 EACILITY DESCRIPTION

RM| Company Extrusion Plant Is a subcontractor to Westinghouse Materials
Company of Ohio (WMCO) under contract No. 2-77222. The site Is also |icensed
under NRC Source Material License SMB-602.

The slte consists of elight buildings on 26 acres. The buildings house a
3850 ton Loewy extrusion press and other processing and machining equipment. The
plant employs about 105 people and operates 8 hours per day, 5 days per week.

2.1 EACILITY LOCATION AND SETTING

The facility Is near the northern edge of Ashtabula County, Ohio, about

three miles east of the center of the clity of Ashtabula. The plant Is located in
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a sparsely populated Industrial community of chemical production and metal
conversion plants. The site Is fenced to maintaln a restricted area for 100 feet
In the prevalling wind direction North northeast. The closest domestic residence
Is about 1/4 mile from the plant. Figure 1 Is a map of the area.
2,2 WORK PERFORMED

The princlipal activity of the Extrusion Plant under fhé WMCO subcon-
tract Is the conversion of depleted and slightly enriched uranium Ingots into rod
or tube shapes via extrusion. Extrusion Is performed on a 3850 ton Loewy
Hydropress. Additlonal processing Includes the cutting, s+ralgh+enlng, acld
pickling, and machining of the extruded uranlum parts.

Non-DOE activitles Include extrusion operations for clients under NRC

|Icense and for cllents in the commerclal sector.

3.0 EFFLUENT MONITORING

Figure 2 is a site map Indicating the location of the stacks and the
perimeter alf monlfprs. Alr monitoring station #6, Iinstalled in 1987, is not
shown but Is located on the perimeter fence at the plant outfall to Fields Brook
525 feet northeast of the main plant.

3.1 STACK SAMPLING

Uranium processing operations at the Extrusion Plant are ventilated for

worker protection. The alr effluent from these operations is discharged from
seven stacks that extend from 25 to 67 feet above the ground. Stack #8, a lathe
ventilation system with High Efficiency Particulate (HEPA) filtration, was
Installed In 1987. As a minimum, periodic isokinetic grab sampling Is performed
In each stack in accordance with ANSI N13.1-1969 "Guide to Sampling Alrborne
Radioactive Materials In Nuclear Faclilitles."” Stacks #3, #4, #6, and #8 were
equipped with continuous automatic Isokinetic samplers In 1987. Sampling results

are summarized In Table 1.

PUSONIN
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Varlations In the number of samples from each stack |Isted In Table 1
exist due to Intermittent usage of production areas and the ventilation equipment
dedicated to those areas for DOE/NRC operations. As descrlibed in section 4.2,
t+he exposure to the local population from airborne releases Is calculated
annual ly using the AIRDOS EPA mode! and meteorological data from the Erie,
Pennsylvania Alrport.

3.2 PERIMETER AIR SAMPLING

Perimeter alr samplers are located on the plant boundary fence line
(see Flgure 2). The samplers continuously draw alr at 35 |iters per minute
through a 47mm filter. Fllters are changed weekly during regular plant

operations. Sampling results are summarlized In Table 2.
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3.3 WASTEWATER SAMPLING

Before release, all process water from plant operations passes through
a Sparkler Co. Model RI=-1-108, 3 micron dlatomaceous earth fiiter. Sanitary
waste Is treated In a Fluldyne Co. Mode! SBR-SV sequenclﬁg batch reactor
treatment plant. Process water, sanitary sewage, storm sewers and salt bath non-
contact cooling water all combine to form the final effluent. Construction has
started on a new waste water treatment facility which will utilize |ime,
settling, and flltration technology. The new facllity will go into operation In
mid 1988. ‘

Each week, hourly water samples are taken and composlted for a 24 hour
period at the release point to Fields Brook, at a point 700 feet upstream In
Fields Brook, and at a point 2,000 feet downstream In Fields Brook. These
samples are analyzed for uranium, and starting late In 1987, for technetium 99.
The release point samples are also analyzed for the NPDES perml+(4) parameters
twice each month or more often as specifled by the permit. Tables 3 and 4
summarize the sampling. NPDES samples are analyzed In duplicate by the RMI
laboratory. Uranium in wastewater discharge from all operations was 0.0262 curle
(38.62 kg) based on total effluent volume and average uranium concentration at
the monitoring point.

During calendar year 1987 there were ten Instances of noncomp!|liance
with the NPDES permit for the Extrusion Plant. The following Is a listing by
parameter and suspected cause for these noncompliances. Table 4 compares high,

low and average values to the permit limit for each parameter.

1
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Number
Barameter of Exceedances
01l and Grease (0&G) 2 (1)
(1)
Total Dlssolved Solids (TDS) 2 (2)
pH 2 (2)

Copper (Cu)

Total Nonfllterable
Residue (T-NFR)

3 - (1)
(2)

nn

Cause

Use of concentrated detergent
which removed excess 0&G from
equipment and waste water
trenches overloading the waste
water treatment system.

Leak of water soluble oil from
the Extrusion Press.

Use of salt for de-Icing
entering storm water dralns.

Dilute nitric aclid Inadvertently
enterIng waste water treatment
system.

Overflow of copper pickling acid
rinse water. '

Discharge plpe replacement
Sanitary treatment mal function

The total nonfllterable residue exceedances have been alleviated through dally

observations of operation of a sanitary sewer sequencing batch reactor. The

wastewater treatment facility planned for August 1988 start-up Is designed for

continuous pH monitoring, and more efficient removal of oll & grease, total

dissolved sol ids, and metals than the current diatomaceous earth filter.
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3.4 S0IL SAMPLING

Annual ly soll samples In the area of the site are analyzed for uranium
and compared to levels detected the previous year., Offsite soll sample locations
are deférmlned using 1/2 mile concentric rings originating from the center of the
plant and ex*en&lng outward to one and one-half miles. Samples are taken on the
four compass polnt directions and on a North Northeast line along the ring
boundaries (see Figure 4). The prevalling wind direction Is to the North
Northeast. Additional samples are taken from 502 to 1181 feet from the plant
(see Figure 5). The number of samples and thelir locations Is based on the
extensive 1985 basellne soll sampling program. Near offsite soil samples are
taken from 5 feet to 200 feet north of the north fence |ine. Background soll
samples are 1$ken 3.25 and 3.50 miles from the plant at upwind locations.
Sampling locations are indicated on figures 4 and 5. All samples are 3/4 Inch
diameter by 6 inch deep core borings. SampllIng protocol Is according to
established U.S. EPA procedures(s's). Biind duplicates are analyzed by the
vendor laboratory to assure reproducibility of results. Table 5 Is a summary of
this sampling.

The average of offsite soll uranium concentration in samples from 0.1
miles to 1.5 miles from the center of the RMI Plant was 2.59 pCl/g. This is 7.4
percent of the applicable NRC guide of 35 pCi/g used for comparison purposes(3),

The measured soil concentration at 3 to 3.5 miles was 0.32 pCi/g. Naturally

occurring uranium concentrations In Ohio range from about 1.2 pCi/g to 4.4

'pCl/g.(14) Part of the CY 1987 soll sampling program included ten (10) near

offsite (5 to 200 feet) samples from locations north of the plant. All 1987
samples were col lected via EPA sampling procedures(s'G). As a quality control
measure at least one In ten samples was analyzed In duplicate, and was also sent

to another lab to cross check. Three of the samples collected within 20 feet of
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the north fence had uranium concentrations above the NRC gulde of 35 pCi/g at
150, 126, and 42 pCl/g. Sources of removable urénlum contamination next to the
north fence have been identified and are now controlled through covering,
decontaminating or removing of contaminated material. In additlion a fence Is
being constructed to prevent access to the area. All samples taken from
distances greater than 20 feet from the fence were below the NRC guide. Solil
concentrations from all locations were simiiar to those found in past years

Indicating no increase in 1987.

TABLE 5
SOIL MONITORING SUMMARY
- 1987
Uranium (pCi/g) ‘ NRe(3)

Distance from No. of Highest Lowest Average Guideline
Blant Center = Samples  Concen,  Concen. Concen. _pCi/g
5 to 200 ft. from 10 150.07 1.77 37.16 35
North Fence
0.10 mile 4 19.27 0.88  10.21 35
0.15 mile 4 6.33 0.26 2.08 35
0.20 mile 4 2.42 0.69 1.23 35
0.5 mile 4 0.43 0.28 0.36 35
1.0 mile 4 0.45 0.40 0.42 35
1.25 to 1.5 mile 5 - 0.80 0.22 0.47 35
3.25 and 3.5 mile 2 0.33 0.30 0.32 35

Natural ly occurrlhg ura?{HT concentrations in Ohio solls range from about
1.2 pCi/g to 4.4 pCi/g.
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3.5 SEDIMENT SAMPLING

Anhually; 6 Inch deep composite sediment samples are taken from the
Flelds Brook creekbed at the polnt of plant wastewater discharge. Sediment
samples are also teken upstream and downstream of the outfall (see Figure 5).
Sampling results are summarized in Table 6.

The average upstream and downstream sediment uranium concentrations
were 0.92 and 1.2 percent respectively, of the NRC guide for solls of 35
pCl/g.(3) These levels are simiiar to levels detected In past years indicating

no Increase during 1987.

TABLE 6
SEDIMENT MONITORING SUMMARY
1987
Distance From Uranium NRe (3)

Location =~ _Ouifall Concen. (pCi/g)  Guldelline (pCi/g)
Outfall - 3.09 35
Upstream 800! 0.34 35
| Upstream 100! 0.31 35
Downstream 300! 0.44 35
Downstream 1800! 0.39 35

Naturally occurring uranium c?ns?nfraflons In Ohio solis range from
about 1.2 pCi/g to 4.4 pCi/g. (!

A
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3.6 GROUNDWATER

As described In the 1985 Environmental Monltoring Summary a
hydrogeological study was completed at the RMI site during CY 1985._ Groundwater
flow at the site was determined to be generally north-northwest. Groundwater
contamination by the degreasing solvent trichloroethyiene (200 parts per million)
and uranlum (150 pCi/liter) was detected In one of the original six monltoring
wells Installed (100 series). The contaminated well (MW 104) Is located Inslde
the northern plant fence. Figure 6 shows monitoring well locations.

The most probable route of en+ry Iinto the groundwater was through a
small (30 x 10 x 3 foot) clay |lned solar evaporation pond located upgradient
from MW 104. The—sodlum nitrate solutlion placed In the pond for evaporation
contalined small amounts of uranium. The trichloroethylene Is suspected to have
resulted from a single unauthorized disposal Into the pond prior to 1972. The
pond was closed ln‘1984.

The 1986 Env!ronmeh+a| Monitoring Summary describes additional
hydrogeologic studies completed during 1986. During 1986 it was determined that
In additlion to trichloroethylene and uranium contamination detected In 1985,
monitoring well 104 also contalned Technetium 99 (0.050 parts per milllon or
900,000 picocuries/Iiter). Downgradient well MW 206 contalns traces of
trichloroethylene (0.005 ppm) and Technetium 99 (0.0015 ppm or 26,000 pCi/!iter)
as well. These Technetium 99 levels can be compared to the US EPA National
Interim Primary Drinking Water Regulations Maximum Permissible Concentration of
900 plcocurles/llfer(1°) and the DOE derived concentration guideline for drinking
water contaminated with radionucllides by members of the public of 100,000
pCi/1.(2)

~ In 1987 based on the previous studies sixteen (16) additional

monitoring wells (300 serles) were constructed. Three of the previous wells

oy
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(MW 208, MW 209, MW 210) were closed by pressure grouting to prevent these wells
serving as pathways of contaminant migration.

Approximately 200 feet north of the north plant fence there is a steep
downhil!l slope (approximately 20 feet elevatlon decrease). At the foot of the
slope there Is a ponded area of standing water about 20 x 35 feet and up to one
foot deep during wet weather. The water in the ponded area Is the result of
direct groundwater discharge, precipltation, and Intersection with the shal low
ground water table. Trace contamination with trichlioroethylene (0.003 parts per
million), uranium (0.355 ppm or 240 pCi/l) and technetium 99 (0.0001 ppm or 2000
pCi/1) has been detected In the ponded water.

A Hydrogeologlc Assessment Repor'r11 prepared by AWARE Inc.,
environmental consultants, summarized all hydrogeologic data avallable through
September, 1987. A subsequent Risk Assessment Repor+12 prepared by AWARE, Inc.,
evaluated the potential risk to publlc health posed by existing conditions at the
RMI site based on the current information. The hydrogeologic evaluation showed
the movement of groundwater to be Qery slow. Due to the low groundwater flow
characteristic of the area, there are no domestic water wells at or near the RM|
site. The Risk Assessment Report indicated no public health risks.

All monitoring wells are sampled and analyzed quarterly for the four
RCRA Indicator parameters. These Inciude four replicate analyses for each of pH,
specific conductance, total organic carbon and total organic halogens. Other
routine analyses are uranlum, gross alpha and gross beta radiation, sodium,
chloride and trichloroethylene.

Additional site assessment is planned for 1988. A remedial feasibility

study and site remedial action plan are anticipated for completion In 1988,

1%
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4.0 ESTIMATION OF RADIATION DOSE
4.1 DOSE FROM DRINKING WATER

Water Is sampled downstream of the RMI Company Extrusion Plant effluent
discharge point to determine potentlal radiation doses from consuming Flelds
Brook water. This Is a worst case assumption since Fields Brook Is not a known
drinking water source. Sampling data for 1987 resulted in an effective dose
equivalent of 0.076 millirem per year from consumption of Flelds Brook water at
the downstream sample point. This ls.based on an average adult liquid Intake of
730 Liters per year and the average uranium concentration of 3.50 x 10~° uCi/mI
and technetium 99 concentration of 1.24 x 1078 uCi/m! at the sample point (see
Tab;e 3). The calculated effective dose equivalent for the upstream sampling
data Is 0.037 mrem per year based on the average uranium concentration of 1.19 x
1079 uCi/ml and Technetium 99 concentration of 1.65 x 1078 uCi/ml at the sample
point (see Table 3). Estimated lower large Intestine and stomach doses from
consumption of Fields Brook water were 0.512 and 0.118 mrem/yr downstream
respectively and 0.174 and 0.156 mrem/yr upstream respectively. These doses are
very low when compared to the DOE accepted standard of 100 mrem whole body dose,
5,000 mrem to any organ(e) (see Table 8), and when compared to the average annual
effective dose equivalent for the U.S. population of 360 mrem per person from all
sources (excluding tobacco producfs).(13) All assumptions for the above
calculations are based on recommendations of the International Commission on
Radlological Protection (ICRP){8) and U.S. DOE Dose Equivalent Tables. (2]

4.2 DOSE FROM AIRBORNE REIEASES

ORNL performed AIRDOS model Ing of 1987 RMI stack emisslon, meteorolog-
ical and population data In compliance with The National Emissions Standards for
Hazardous Air Pol lutants (NESHAP). For DOE operations, the model predicted a

whole body dose equivalent of 1.5 x 1076 millirem/year, a total effective dose

px”
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commitment of 1.0 x 10~2 millirem/year and a maximum organ (lung) dose commitment
of 8.3 x 10~2 mililrem/year (Table 9). The whole body dose equivalent Is from
external exposure only, l.e., ground deposition and alr Immersion. The total
effective dose equlvalent includes both external and internal exposures. For NRC
operations, the model predicted 6.8 x 10~/ mlllirem/year whole body dose
equlvalent, 1.1 x 10~2 millirem/year total effective dose commitment and 9.4 x
10~2 mi1lirem/year organ (lung) dose commitment. Other predicted organ doses are
presented In Table 9; however, the pulmonary region of the lung Is considered the
organ recelving the highest dose commitment. The dose |imits established by
ePA(!) are 25 milllrem/year whole body and 75 mil|irem/year to any organ. Total
population committed effective dose equivalent attributable to RMI operations was
0.09 person-rem for the 50 mile population of 1,645,430 people for DOE and NRC
work combined. This dose Is very low when compared to an average natural
background radiation from the sun, rocks, food, air, and water of nearly 500,000
person-rem for the same population size. (13)

Meteorologlical data were obtained from the Erie, Pennsylvania alrport
located approximately 30 miles east of the plant site, in nearly the same

geographical setting relative to Lake Erie.

M

A



Rose Summary From Ingestion of Water From Flelds Brook!®)

Location

Flelds Brook at
Rt. 11 Bridge
(downstream)

Filelds Brook at
State Rd. Bridge
(upstream)

a) Assumes average intake of 730 |/yr. from Fields Brook.

Qrgan

Effective Dose
Equivalent®

Lower Large
Intestine Wall
(Uranium only)

Stomach Wall
(Tc 99 only)®

Effective Dose
Equivalent®

Lower Large
Intestine Wall
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TABLE 8

Dose=-50 yr.
Commitment
—{mrem)

0.076

0.512

0.118

0.037

0.174

(Uranium only)d

Stomach Wall
(Tc 99 only)®

ICRP

Sfandardb
—{mrem)

100

5,000

5,000

100

5,000

5,000

¢ of

0.076

0.010

0.002

0.037

0.003

0.003

b) DOE accepted standards based on ICRP 26 for prolonged exposures from all
pa+hwa¥g)(100 mrem effective dose, 100 mrem whole body dose, 5 REM to any

organ)

c) Welghted sum dose based on average concentration of uranlum and technetium

99 from Table 3.
d) Lower large Intestine wall Is the most affected organ.

e) Stomach wall Is the most affected organ.

23

M e



- 25 -

TABLE 9

Alrborne Dose to the Nearest Resident®

DoseP (ml1iirem/yr)

Whole~body ¢ Stomach

Operations dose® Effectived  Bone® Kidney  Lung Wal |
DOE 1.5E-6 1.0E-2 1.1E=3 4.6E-4 8.3E-2 4.7E-6
NRC 6.8E=7 L1E-2 3.5E=4  1.5E-4  Q.4E=2  2.4E=6

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

@ Nearest resident Is 305 m northeast.
b Fifty-year dose commitment.

€ Whole-body dose for uranium Is from external doses only since they
are not deposited throughout the body.

d Weighted sum dose.
€ Endosteal cells of the bone.

f Pulmonary region of lung.
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