- IS R
— G-000-106.26 :
35 S -

FEED MATERIALS PRODUCTION CENTER
ENVIRONMENTAL MONITORING SEMI-ANNUAL
REPORT FOR FIRST HALF OF 1970

09/01/70

NLCO-1073
NLO/AEC.
11
'REPORT



HS
Env

'70

FEED MATERIALS PRODUCTION CENTER
ENVIRONMENTAL MONITORING SEMI- ANNUAL REPORT
FOR
FIRST HALF

OF 1970

Prepared by

HEALTH AND SAFETY DIVISION

NATIONAL LEAD COMPANY OF CHIO
P. O. Box 39158
Cincinnati, Ohio 45239

Contract No. AT(30-1)-1156

Date of Issue: September, 1970

UNITED STATES ATOMIC ENERGY COMMISSION
CINCINNATI AREA



s on e b be ben s e b

- |

-

.2-
CONTENTS
Page No.
ABSTRACT . .+ v o« o o e w4 e e e e 3
INTRODUCTION . . &« « « « « « « « & « « .« . 4
ENVIRONMENTAL MONITORING DATA . . . .
FIGURE 1 Area Map of Relative Locations.
Part | — Monitoringof Watee . . . .« . .
FIGURE 2 Flow Diagram of Chemical Waste and Disposal Process ..
FIGURE 3 Water Sampling Locatiens . . . . . . . . . 7
A. Water Mc':nitorinq Results e e e e e e e e
TABLE 1 Water Sampling Results for the First Half £ 1970 . . . . 8
Part II — Monitoring of Air e ]
FIGURE 4  Air Sampling Locations e e e e e 9
A. AirMonitoringResults. . . . « . . . . . .« . . 10
TABLE II Perimeter Air Sampling Results for the First Half of 1970 . . 10
TABLE III . Off-Site Air Sampling Results for the First Half of 1970 . . 11

CONCLUSIONS . . « = « '« v v v v « . « . . . nm

PROPERTY oF

US. DEPT. oF £xnERgy

DO NOT REMOVE



-

‘- e wn e g gm em mm g

ABSTRACT

The environmental monitoring program for the sampling of air and water during the
first. half of 1970 in the vicinity of the Feed Materials Production Center,
Femald, Ohio is presented. The amount of material released to the environment
was small in comparison to the maximum pemissible levels recommended in AEC
Manual Chapter 0524 and the State of Ohio.
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INTRODUCTION

ENVIRONM “NTAL MONITORING DATA

The 1l wing repo t concerns the env ronmental monito ‘ng data collected by the Feed Materials
Produ.t.on Cen er (FMPC) The FMPC is operated by the Naviona. L=ad Company of Ohjo (NLO)
for the Unit-d States A omi: En rgy Com ission. Th. proje ‘s located in a alley nea- Fernald
in southwe-tem 01  The produ~tion area of FMPC covers an area o 136 acres and s located
approximate y ‘n th  enter of @ 1050 acre government-owned site. Mos* the site ncluding
the entire product on  eq, is located wi hin Hamilton Coun.y, Ohio, but app: ximate y 200 acres
are situa ed in south r~ Butler County. . djacent to the site are the small villag s of Fe nald,
New Baltimo e Ross and Shandon dll being located one mile or more from the proj. c* The

larger nearby communities of Cincinnati and Hamilton are 20 and 10 a'r miles away, respectivel .

(For relative locations see Figure 1).
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FIGURE 1 Area Map of Relative Locations

o

390



Operations at this project deal with the processing of high - grade uranium concentrates to produce
metallic uranium. These processes include: acid digestion of the concentrates, organic phase
extraction of uranyl nitrate, subsequent conversion of the uranyl nitrate to uranium oxides and
tetrafluoride, reduction to uranium metal, and fabrication of the metal into fuel elements. The
project also includes plants for sampling of the concentrates and recovery of uranium from various
tesidues. The final product is used throughout the United States as a fuel for nuclear reactors.

During the past two years the project has also processed thorium to produce purified oxide and
metal. The processes are essentially the same as those used in producing uranium.

During the many involved reactions and processes that lead to the reactor fuels, various liquid
and adirborne wastes are generated, These wastes contain varying quantities of uranium and
thorium. Various in-plant methods are used to curtail their release to the environment. Almost
complete removal of the materials is accomplished by using dust collectors and waste treatment
processes. An environmental monitoring program has been established to determine the concen-
tration of plant materials in the water and air outside the project. The results of this program in
past years and the present report indicated that the material released to the environs at this site

"is well within the maximum permissible. goncentrations (MPC) as recommended by the AEC and

the State of Ohio requlations. The following pages contain results of the environmental sampling
program during the period covered by this report. '
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Part [ - Monitoring of Water

Each of the individual production plants on the project has collection sumps and treatment equip-
ment to remove the uranium from the process wastewater. The effluents from the plants are col-
lected ot a general sump for additional treatment and setiling. Clear water from the sump is
pumped to the river. The solid portion is pumped to a chemical waste pit for further settling. The
clear effluent from the pit is then combined with three other types of wastewater and discharged
to the river.

Water samples are taken to determine the effect of the site’'s liquid wastes upon the Great Miami
River, into which all of the plant’s liquid effluents pass. The results of the monitoring of liquid
effluent have been reported to the Ohio Department of Health on a monthly basis since 1954 and
duplicate samples are taken by a State Engineer and a National Lead Company of Ohio Industrial
Hygienist. One sample every month is exchanged in order that each group can evaluate the other’s
sampling ptocedure and analytical results.

TREATED:EFFLUENT FROM . DWG 11-70
PRODUCTION PLANTS
- GENERAL
SOLIDS - NER,
4
v @——WATER TREATMENT PLANT
CHEMICAL
WASTE PIT LIQUID ——
LIFT STATION STORM
< PUMP HOUSE |®— SEWER
MANHOLE - 175 SEWAGE
LIFT STATION | SANITARY
LIS =2t T TREINENT (1 PUMP HOUSE "‘sswAcE

GREAT MIAM! RIVER

FIGURE 2 Flow Diagram of Chemical Waste and Disposal Process
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The locations of the principal effluent and water sampling points are shown in Figure 3. A Par-
shal Flume type water sampler collects (at point B) samples of the combined effluent stream (see
also Figure 2). This sample is collected and analyzed on a daily basis. Results of this analy-
sis utilized with daily measurement of the river flow are the basis for calculating the contami-
nant concentration added to the river. At point A, upstream from the effluent discharge point, a
weekly spot sample is taken for background analysis. At point C, downstream, a continuous sam-
ple is taken for a 24-hour period and at least one sample is analyzed each week. Samples of the
storm sewer overflow are collected in an automatic flow integrated sampler when overflow occurs.

All of these samples are analyzed for uranium, total activity, chloride, fluoride, and nitrate.
Samples taken at all sampling points are also analyzed for Ra??®, daughter of Th292, This is
the controlling nuclide in the thorium decay chain. Control of this activity and the total activity
insure that all MPC's in the thorium decay chain are not exceeded.

O¥G. 1568.60

\_ ,l""
f-l—-i—l—ll—-—l

BUTLERCO. §} _ _FuPC |
HAMILTON CO. \* PRODUCTION AREA

g

\
\
.
\

NEW
BALTIMORE

FIGURE 3  Water Sampling Locations (Femald Area, Feed Materials Production Center and
Surrounding Area) :

A. Water Monitoring Results

Table | indicates the high, average, and low concentrations of the calculated and sampled con-
taminants during the second half of 1970. The applicable MPC’s and the percent of each MPC
are also indicated for comparison. ‘
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TABLE I  Water Sampling Results for the First Half of 1970
- No. of -:Jrcnium Al;:};q Activity Bf:: Activity
Location (1) Samples (X 1077 B Ci1/ml) (2) (X 107° 4 Ci/ml) (2) (X 1077 L Ci/mi) (2)
High | Low Avg. | % MPC | High | Low | Avg. | % MPC | High | Low | Avg. | % MPC
B
FMPC Outfall -
Calculated 181 <.01 | <€.01 | <.01 <.l <.,01 ) <.01] <.0t 0.3 .02 <.01 | <.0l .3
Addition to
_the River
A
Upstream 27 .05 | <.01 | <.a1 <.1 .06 | <.01 .01 0.3 .05 <.01 .02 7
Concentration
[
Downstream a7 041 <,01 ] <.01 <.l 058 ) <,01] <.,01 0.3 .06 <.01 .02 .7
Concentration
(3) MPC 20 x 107® B C1/ml 3x 107 P Ci/mi 3x107% uCi/ml
Nitrate (ppm) (5) Chloride (ppm) (S)
B 181 6 <1 1 2 2 <1 1 <1
A 27 38 3 20 [ " 45 88 19 8| 15
C 27 44 9 19 43 93 19 38 15
(4) MPC 44 ppm 250 ppm
Fluoride (oom} (§)
B 181 <.l <.l <.1 8
A 27 1.5 3 .6 S0
C 26 1.2 W3 .6 50
- (4) MPC 1.2 ppm
Ra2%8 x 10710 s cy/mi (2)
8 9 10.1 1.0 3.9 1.3
A 6 91.0 4.5 28.6 9.5
C 6 13.6 4.5 10.4 3.4
{3) MPC 3x 1078 pC1/ml

(1) See Figure 3

(2) U Ci/m] — Microcuries per milliliter i
(3) AEC Manual Chapter 0524 Concentration Guides. 2C x 10~°  Ci/ml for natural eranium.

3 x 107® L Ci/ml for certain mixtures of alpha and beta emitters.

(4) NLO - State

(5) ppm — Parts per Million
NOTE: Figures marked < are taken as the whole figure in averaging.

The above table indicates that the average calculated concentrations (B) of all liquid waste
discharged to the river were 8% of MPC or less. The average concentrations of all sampled con-
taminants at the downstream position (C) indicates each contaminant was well below the appli-

cable MPC,

It may be concluded from sampling and calculations that the FMPC effluent produced

little change in the river's quality.
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Part II - Monitoring of Air

During the many involved processes performed at this project various airborne dusts are genet-
agted. In order to collect the valuable material, the project uses dust collectors which remove
almost all of the generated airborne material. The dust collectors, such as bag collectors,
electrostatic precipitators and scrubbing towers are specially designed for each operation and
precede all stacks. Air sampling of these exhaust stacks is maintained on a continuous schedule.

An environmental air sampling program has been established to determine the amcunt of material
which is in the air surrounding the project. Air samples are collected around the 1000 - acre plant
and at points as far away as 10 miles. The sampling of airbome particulate matter provides a
good indication of the amount of material released into the atmosphere by the project. A known
quantity of air is drawn through a filter medium which is then analyzed for uraqnium and radio-
activity. An analysis for thorium is not considered necessary because of the small amount of
thorium handled on the project.

OWG, 169.60
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HAMILTON 0.
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x] } s TREATMENT
| rqsm_,_, (sEigz | - | PLANT
a—ad

@- PERIMETER AIR
SAMPLING STATIONS

FIGURE 4  Air Sampling Locations (Fernald Area, Feed Materials Production Center and
Surrounding Area)
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The environmental air samples are divided into two classifications: Perimeter air samples; and
1off-site’’ air samples. There are four permanent air sampling stations at the corners of the
production area. These air sampling stations are shown in Figure 4. Samples from these perim-
eter stations are collected each week and analyzed for uranium and total activity. The off -site

samples are collected by air sampling equipment which has been installed in o motor vehicle.

These samples are also analyzed for uranium and total activity. The location at which the air
samples will be taken is determined by local meteorological conditions on the day of sampling.
Approximately 80% of all samples are taken downwind of the plant. Replicate samples are taken
at each sampling point and averaged to obtain a representative concentration for that location.

A. Air Monitoring Results

Table [I shows the high, average, and low concentrations for perimeter air sampling during the
first half of 1970. The MPC’s and the percent of the MPC are listed for comparison. The results
of sampling indicate that even well within the project area controlled by the AEC, the concen-
teations averaged only 5% of the MPC .fr uranium, and 5% of the MPC for alpha radioactivity,
and 0.02% of the MPC for beta radioactivity.

TABLE Il  Perimeter Air Sampling Results for the First Half of 1970

Uranium Alpha Activity Beta Activity
No. of -l2 ) -12 -12

Location (1) Sampled) {x 10 U Ci/ml) (2) (X 10 HLCi/ml) (2)] (x 10 U Ci/ml) (2)
High | Low| Avg.| %MPC | High] Low | Avqg. | %MPC | High | Low | Avg. | $MPC
SwW 26 9 {<a| a s% |9 <] 2] % |14af<al 7| .02%
NW 26 J <)<} s% o foa << | 5% 4l<a] ] .01%
NE 26 | .3 |<.|<.a] % | .3 [<.1{<. | 5% gl<ca] 2] .02%
SE 26 doi<al<cal osw | g j<af<a] s% 4 (<] 1] .01%

ry -
verage NAB)NA ) 1] s% [ NAfNA| ] s% fNA|NAL 2] .02%

Concentration

(4) MPC 2x 10732 1 ci/mi 2x 10722 uci/ml 1000 X 10722 1 C: /mi

(1) See Figure 4

(2) BCi/ml - Microcuries per milliliter

(3) NA — Not Applicable

(4) AEC Manual Chapter 0524 Concentration Guides. 2 x 1022 |1 Ci/ml for natural uranium alpha
radioactivity. 1000 x 10722 1 Ci/ml for Th-234, a beta -emitting daughter product of U-238.

All of the off-site air samples taken during the first half of 1970 are tabulated in groups de-
depending upon the sampling distance from the project. Table III indicates the high, low and
average concentration for the off - site samples in each of the four groups. The MPC’s and the
percent of the MPC are listed for comparison. The results of sampling indicate that the off - site
concentrations averaged only 5% of the MPC for uranium, 5% of the MPC for alpha radioactivity,
and 0.01% of the MPC for beta radioactivity.

35
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TABLE I  Off-Site Air Sampling Results for the First Half of 1970
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Distance | no. of _:’:’““‘“ Al_P;!: Acuvity B:;azAcuvnv

Group| from |o | (X 10 pwer/m) (D] (x 10722 pci/my (D] (x 10722 uci/my (1)

FMPC High | Low| Avg. [9%MPC | High| Low |Avg. | %MPC | High | Low |Avq. [%MPC

{ loe 2| 12 |<af<al<ca| s% [<al<al<a| s | 2]<af<a |.01%

1 l2- ame] 12 [ <af<al<a] sw [<af<aj<a| s% | 2|<a|<a |.om%

m a- sm] 17 [ <alca]<al sw |<cal<ai<ca] sw | af<a| af.0%

v {e-12m.| 4 al<al<a] s | al<aj<a] su | 6| 6] .6 ].08%

Average NA@|NAL | sw [NAINA| 0] s% [ NAINAL o1 | 01%
Cencentration

(3) MPC 2x10732uC1/ml 2x 10722 pci/ml 1000 X 10”22 u Ci/ml

(1) W Ci/ml -~ Microcuries per milliliter

{2) NA = Not Applicable

(3) AEC Manual Chapter 0524 Concentration Guides. 2 X 10722 14 Ci/ml for natura] aranium alpha
radiocactivity. 1000 X 10722 1 Ci/ml for Th-234, & beta emitting daughter product of U -288.

CONCLUSIONS

During the first half of 1970, the amount of material released to the air and water remained at the
low level that it had during previous years. The average concentrations of material present in the
air and water environ surrounding the FMPC project are well below their respective MPC’s. [t
therefore may be concluded from this report that the Ferndld Area Operations added (nsignificant
amounts of material to the surrounding community environment.





