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Gentlemen:

Reference: NRC License SNM-1097, Docket #70-1113

Subjects: 1) MODIFICATION 1 TO APPLICATION AMENDMENT N-2,
EXPANSION OF PLANT CONVERSION CAPACITY

2) MODIFICATION 1 TO APPLICATION AMENDMENT N-4/S-15,
REPLACEMENT INCINERATOR FACILITY

With reference to activities authorized by SNM-1097, General
Electric Company hereby encloses the additicnal information
requested in your recent letter related to our requests for
amendments to SNM-1097, concerning a planned replacement

incinerator facility and a planned addition to UFg-to-UOg conversion
capacity, at the GE fuel fabrication plant in Wilmington, N. C.

The following attachments are enclosed, which contain the specific
information requested:
Attachment 1 - Conversion Plant Expanasion
Attachment 2 - Incinerator Replacement
Attachment 3 - Environmental Report (NEDO-20197,
January 1974)

General Electric Company personnel would be pleased to discuss
this matter with you and members of your staff as you deem
necessary.

Very truly yours,
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November 17, 1930

ATTACHMENT 1
QUESTIONS ON CONVERSION PLANT EXPANSION

> N - guestion -

Page 1 - Amendment Letter - The Letler states that the addition "would
increase the conversdion capacity by 40%." 1In NEDO-20197 (page 4-42),
it {8 stated that the "Wilmington plant can supply the annual {eed
requirements for more than a hundred 1000/MWwe Light-umter reactors.”
Can an additional statement be provided that clearly demonsirates the
present need jon the plant expansion?

PLease provide detailed discussion on the alternatives on siting og
the proposed plant expansion and also the alternatives on UF,
conversion oparational process. Fon both discussions, nlease quantijy
the impact, advantage and disadvantage as much as possible.

1.1 Referencsd Paragraph in Amendment Letter

There are at present five process lines for conversicn of

UFg to U0y, in the manufacture of nvclear fuel at the Wilmington
plant. General Electric proposes to add two additional process
lines which would increase the conversion capacity by about
40%.

1.2 Referenced Statement in NEDO-20197 (Page 4-42)

The uranium dioxide fuel produced in 1 year at the Wilmington
plant can supply the annual fuel requirements for more than
a hundred 1000-MWe light-water reactors. The electrical
energy output from these nuclear reactors is the same as that
which would be produced if 250 million tons of coal were
consumed in coal-fueled plants.

1.3 GE Response tonuestion

The majocr thrust behind the additicn of UFg-to-UOg conversion
capacity is to implement use of the GECO process, a dry
conversion process which produces a greatly reduced environ-
mental impact from that already extremely small impact from
present ADU conversion operations; as well as to take
advantage of the improved economics associated with GECO

- conversion as compared to the presently used ADU conversion.
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Also, our intention is to maintain the present ADU conversion
capacity intact for use when the additional conversion
capacity might be required to meet business needs.

A statement of present need as requested is summarized below:

Imple-

Alternatives mented? Reason

o Add GECO Yes To take advantage of environmental
conversion and economic superiority of GECO

over ADU conversion.

o Add ADU No Increase in conversion capacity
conversion is not needed at this time.

¢ No addition No Business decision was made to take
(neither advantage of environmental and
GECO nor economic superiority of GECO over
ADU) ADU conversion.

Question

Pages 2 and 3 - Please provide a demegraphy up to a 50-mile radas Srom
site and veilecting the mest current pepulfation distribution. Also, 4§
possible, profect the future population grewth in the area at the ed
04 the plant's Lige.

Referenced Information in Attachment 1, Pages 2 and 3

The five county area surrounding the plant site is essentially
rural with a low population density. The population
characteristics of the five county area are below.

Population
Density,

1970 Percent Persons per

County Population Urban Square Mile
Bladen 26,477 0 30.0
Brunswick 24,223 0 28.3
Columbus 46,937 8.9 49.7
New Hanover 82,996 69.5 448.6
Pender 18,149 0 20.0

The closest metropolitan area is the city of Wilmington with
a 1970 population of 46,169. Wilmington is the central city
of the Wilmington Standard Metropolitan Statistical Area
(SMSA), defined as New Hanover and Brunswick counties.
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Wilmington SMSA characteristics are shown below:

City of Wilmington 46,169

Other Urban 11,476

Total Urban 57,645
Places of 1000-2500 Population, Total 5,584

Places of <1000 Population, Total 2,434

Other Rural 41,556 >
Total Rural 49,571
Total SMSA Population 107,219

Castle Hayne, the nearest community (3 miles north) has a
population of 700. Other than Wilmington, only three centers
within 20 miles of the site have populations larger than
1000.

Population centers within a 2 ile radius of the plant are
as follows:

1970

Popu- Location from
Population Center lation Plant Site
Burgaw 1744 16 miles north
Wrightsville Beach 1701 11 miles southeast
Carolina Beach 1663 20 miles south

Located 45 miles to the northeast are Jacksonville, N. C.,
with a 1970 population of approximately 16,000, and the
nearby Camp LeJeune (U. S. Marine Corps) which had a 1970
population of 34,549.

During the 1960-7C period, population growth in the five
county area has been significant only in the ¥ilmington SMSA,
principally in suburban areas. Though New Hanover County's
growth was 15.7 percent over 10 years (11,254 persons),
Wilmington's growth was only 5 percent. Projected growth
for the area indicates continuation of these trends.

2.2 GE Response to Questions

The population within a 50-mile radius has been obtained.
We will utilize this irformation to perform an analysis of
potential radiation exposure to the public, considering the
total dose commitment to the population within a 50-mile
radi~s of the plant.
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4.1

Question

Attackment 1, Page 12 - 1¢ {8 mentioned that a cooling tower and 200-
ton water chiller will be nstalled. WLLE these units occupy any of
the previous open Land on the site or will they be Located in areas
in which constrwction has already occurred?

Referenced Information in Attachment 1, Page 12

(4) Add the services required to support GECO process installa- "

tion in FMOX.

o Install waste treatment filtration capacity (inertial
filter) to remove uranium solids from defluorinator
scrubber soluticns.

o Install additional GECO offgas vacuum system capacity
of 170 SCFM.

o Install a cooling tower (fully automatic of 8.2 million
Btu/hr capacity) and a 200-ton water chiller to provide
cooling water and chilled water for FMOX facilities.

GE Response to Question

The cooling tower and the 350-ton* water chiller both will
occupy areas in which construction has already occurred.

The chiller will be located inside the fuel manufacturing
ouilding at the west side of the bui'ding. The cooling tower
will be located outside the building near the northwest
corner.

Question

Attaciment 1, Page 13 - Hydregen jon the conversicn reactor and the
dejluorinaton L8 supplied {rom a dissociated ammonia (DA) system. Where
L8 this unit Located and what provisions are made Lo avedid hydrogen
jires on explosions {n the production unit and the hydrogen disiribution
System? :

Referenced Information in Attachment 1, Page 12

2.2 Process Description - The GECO process for converting
uranium hexafluoride (UFg) to uranium dioxide (UOj) is a
direct dry process. This process, developed by the
General Electric Company, has been through numerous
development steps at Wilmington since 1972. The GECO

*Changed since the original submittal.
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process to be implemented in the planned expansion, is
the same as that currently in use for the two GECO lines
presently operating in FMO. This process is described
below:

(1) Vaporization - Uranium hexafluoride (UFgz) is
received in steel cylinders containing 2800 pounds
of solid material. The cylinder is placed in an
autoclave and heated by the condensing steam. The
UF; melts at 150° F and the liquid is heated to about
1880 F developing a gas pressure of 50-psia. The
hot UFg gas is fed to the reactor.

(2) Reactions - The reactor is a vertical, cylindrical
chamber. Gaseous UFg, hydrogen from dissociated
ammonia (DA), and oxygen from dry air, are introduced
through a nozzle assembly into the top of the
reactor. The critical flow rate of each component
is measured and controlled within ¢ 2% of the
component parameter.

4.2 GE Response to Questions

The system supplying dissociated ammonia for the chemical
conversion reactor is in a structure located about 100 feet
west of the fuel manufacturing building.

There are no special precautions taken to avoid hydrogen
fires or explosions in the production unit or in the
hydrogen distribution system because of the safeguards
inherently built into these systems as described below:

o Dissociated ammonia production unit

- Dissociated gases are cooled in the unit and pressure
regulated to 7-psig (0.5 kg/cm2 gauge).

- Pure hydrogen will not explode unless there is oxygen
or air present and the hydrogen content of the mixture
has to be less than 75%. Air is excluded from the
system by design.

0o Hydrogen distribution system

-~ The piping used for the hydrogen distribution system
consists of all-welded lines. Air is excluded from
the lines by design.

- Pressure in the line is limited to 15-psig (1.1 kg/cmz)
gauge by a pressure reducing valve.

- Lines are purged with nitrogen and pressure-tested at
100-psig prior to each use of the system.
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Question
Please clanify Section 2.1 on Page !1 versus the table on Page 13.

5.1 Information Referenced in Section 2.1 on Page 11

2.1 - Plans for Expansion - At the present time, there are

three ADU production lines and two GECO production lines for

UQg powder. The sixth existing line (UPS) is used for scrap
recycle. These production lines are located in the older o
part (FMO) of the fuel manufacturing building.

Present project plans call for the addition of two GECO
production lines for U02 powder in the newer part (FMOX)

of the fuel manufacturing building. In addition, one existing
ADU line in FMO has been converted to the GECO process design.
Two of the existing ADU powder production lines will be
retained for short term fuel market growth and for capacity

to produce JNF powder and B&VW contracted fuel pellets. A
third ADU line will serve as a dual ADU/UPS production line,
Powder preparation systems, material handling equipment,
services, and support equipment for the additional GECO lines
will also be installed.

5.2 Table on Page 13

Conversion Lines Before & After Project:

Before - After -

FMO 3 ADU 2.5 ADU*

3.

. 39
FMOX 0 2.0 GECO
UPS 1 . B
Plant Capacity 5 6.5
(# lines producing virgin UOZ)
Total Lines 6 8.0

*One ADU line will be utilized 50% to supplement UPS output.

5.3 GE Response to Question

At present, there are six conversion lines in the fuel
manufacturing building. Three of these lines convert UFg to
UOo using the ADU process. Two of these lines convert UFg
to U0y using the GECO process.
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&

Also, one existing production line is the so-called "uranium
purificaticn system (UPS)," used for recycling most uranium
scrap materials. These lines are all presently in the older
part (FMO) of the fuel manufacturing building.

Thus, the present configuration for UOg is as follows (five
UFg + UOo conversion lines and one scrap =+ U02 conversion
line):

3 ADU lines (UFg = UO3)

2 GECO lines (UFg +~ UQ,)

1 UPS 1line (Scrap=+UOy)

Present plans call for the addition of two GECO conversion
lines in the newer part (FMOX) of the fuel manufacturing
building. Two of the three existing ADU lines will be kept
in reserve to accommodate short-term fuel market growth (if
it occurs) and for capacity to produce powder for Japan
Nuclear Fuels (JNF) or Babcock & Wilcox under a contract for
supply of PWR fuel pellets.

Also, the third of the three existing ADU lines will be
utilized about half of the time for UFg to UCp conversion
and the rest of the time for conversion of scrap to UOg (UPS).

Thus, the final configuration for production of UOjp is as
follows (6.5 UFg = UOy conversion lines and 1.5 scrap » UOgy
conversion lines):

2.5 ADU lines (UFg + UOy) - in FMO building
4.0 GECO lines (UFg = UOg) - 2 in FMO, 2 in FMOX
1.5 UPS 1lines (Scrap*UOz) - in FMO building

Effectively, we will end up with eight conversion lines in
the fuel manufacturing building, as described above, an
increase of two over the present total.

Question

Attachment 1, Page 16 - What provisions are made fo ensure that hydregen
cannot pass through the convertor reactor, particularly under upset
conditions? What 48 the fate of the small amount (0.001%) of the U304
and UQ7F, powders that pass through the primary filter?

Referenced Material in Attachment 1, Pazes 13, 16 & 17

2.2 - Process Description - The GECO prccess for converting
uranium hexafluoride (UFg) to uranium dioxide (UO2) is a
direct dry process. This process, developed by the General
Electric Company, has been through numerous development steps
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at Wilmington since 1972, The GECO process to be implemented
in the planned expansion, is the same as that currently in
use for the two GECO lines presently operating in FMO. This
process is described below:

(1) Vaporization - Uranium hexafluoride (UFg) is received in
steel cylinders containing 4800 pounds of solid material.
The cylinder is placed in an autoclave and heated by the
condensing steam. The UFg melts at 1500 F and the liquid
is heated to about 180° F developing a gas pressure of .
50-psia. The hot UFg gas is fed to the reactor.

(2) Reactions - The reactor is a vertical, c¢ylindrical
chamber. Gaseous UFg, hydrogen from dissociated ammonia
(DA), and oxygen from dry air, are introduced through a
nozzle assembly into the tor of the reactor. The critical
flow rate of each component is measured and controlled
within + 2% of the component parameter.

The chemical reactions for this process are:
o Primary reaction -
UFg + 6Hy + 3.202 - 1/3 U3OS + BHF + 3H,0 + 0.3709
o Secondary reaction -
UFg + 2Hgp + 0o » UOgF, + 4HF

About 80% of the UFg is converted to Uzg0g and the remaining
to UO,F,. These reactions take place as a flame in which
the UFg burns in the presence of hydrogen and oxygen.
Excess air is provided to ensure complete consumption of
the hydrogen.

Interlocks such as flow, temperature, and flame sensors
ensure safe operation of the reactor.

The reactor pressure is controlled to a sub-atmospheric
pressure. A special high-volume vacuum scrubber system
pulls the gases from the reactor through the filters and
HF recovery system.

The hot reaction products, U30g and UO,Fo powder, vater
vapor (H,0), hydrogen fluoride (HF), nitrogen (N2), and
oxygen (82) are discharged from the bottom of the chamber
to the primary filter.

(3) Solids separation - The reactor product contains Uj0
and UOgF, powder which must be removed from the gaseous
phase. %his separation takes place in the primary filter,
containing hollow, porous monel filter tubes. The powder
is collected on the external surface of the filters and
the gas is pulled through the porous metal by a high
volume vacuum system, The efficiency of these filters
is 99.999%.
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(4) Defluorination - The defluorinator is a rotating, gas-
fired kiln, similar to the ADU defluorinator. Dry
powder from the primary filter is fed into the defluorinator
and dissociated ammonia and steam are introduced into the
discharge end flowing countercurrent to the powder.

In the defluorinator, the fluoride is removed from the
UO2F, and the U30g powder is reduced to UO2 at temperatures
up to 7009 C. The UOg powder discharged from the
defluorinator is collected in 5-gallon cans, weighed, and
sent to the powder preparation operation.

The gas stream removed from the front of the defluorinator
is cooled and scrubbed with deionized water and discharged
to the process ventilation system. Ammonium hydroxide is
added to the scrub water to neutrlize the hydrogen
fluoride, and the water is sent to waste treatment. This
is the only systematic loss of uranium from the GECO
process.

(5) HF Recovery - The gas stream from solids separation
contains hydrogen fluoride (HF), water vapor (Hg0),
nitrogen (N2), and oxygen (Op). This gas passes through
an absorption system to recover the HF as an acid solution.
This is a standard absorption system commenly used in
the chemical industry for recovery of acid gases.

The acid solution contains about 30% HF. It is purified
by distillation and stored for sale or disposal. The
gas from the absorption system contains mostly nitrogen
and oxygen with trace concentrations of HF and water
vapor. This gas goes to the vacuum system where it is
scrubbed with ammoniated water to remove any HF and
discharged to the process ventilation system.

(6) Waste Treatment - The waste water from the GECO process
originates in the defluorinator scrubber and the vacuum
system. Both contain ammonium hydroxide and a small
amount of fluoride. The water from the defluorinator
scrubber is pumped to a high efficiency filtration system
(inertial filtration) for recovery of uranium solids.
The waste water is sent to waste treatment wherer the
solution is treated with lime to precipitate the
fluorides, and the ammonia is recovered. The ammonia
as ammonium hydroxide is returned to the process. The
residual solution is pumped to a lagoon where the
calcium fluoride precipitant is settled.



e i . —— —— R -

Pr. E. Y. Shum
November 17, 1980
Attachment 1 - Page 10

6.2 GE Responses to Questions

(1) There are provisions to assure that hydrogen wifl not
pass through the reactor even under upset conditions.
These are:

o The reactor gases are always maintained in an
oxidative environment (i.e., ratio of Hg to Og is always
<1.9; minimum H2/05 ratio of 2.1 required for detonation).

o Gas inlets are automatically shut off and the reactor -
shut down under "upset conditions" such as:

- Loss of vacuum inside the reactor
- High hydrogen flow
- No hydrogen flame

o After reactor shutdown, a five minute post-operation
purge of the system with nitrogen occurs.

(2) The small amount (<0.0001%) of U303 and UOgF2 powder
that passes through the primary filter is carried into
the HF recovery system with the off-gas from the primary
filter. There this powder is captured by the exhaust
gases that go to the roof scrubber and HEPA filter in
the chemical area exhaust stack. This stack is monitored
daily for compliance with requirements for uranium and
fluoride contents in gaseous effluents to the atmosphere.

7.0 Questions
Pages 16 and 17 -
(1) 1s the UFg intreduced to the conversion riactor compleledy treacted

under upset conditions? 18 wwanium carried on occasion into the
vacuum siystem scuwubber?

(2) What provisions ate made to ensure that umteacted hudtrogen §aom
dissocinted ammendia is not discharged to the ojsaas §iem the
deflucrinaton?

7.1 Referenced Material on Pages 16 and 17

Please see Section 6.1 on Page 7 of this attachment.

7.2 GE Reply to Questions

(1) There are cases where UFg could be carried through the
reactor under upset conditions. For example, if both
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(o2}

the H? and Oy (air) systems failed at the same time
(double failure), some unreacted UFg could pass through
the system before the inlet valves automatically closed.
(They close within a few minutes if such upset conditions
oceur.)

Under such conditions, most of the UFg will condense out
into the pipes as U02F and travel into the primary
filter, and then be caught in the hydrogen fluoride
recovery system, The small remainder will be caught in
the offgas system and be exhausted to the roof scrubber
where it would be converted to UOgF, ir liquid form. Thus
all such UFg would be trapped before reaching the roof
exhaust stack.

(2) Please see the answer to question #1 above. No significant
quantities of unreacted hydrogen can reach the defluorinator
because of the provisions described in the above answer
to ensure that no unreacted UFg passes through the
conversion reactor.

Question

Page 17 - Axre the gas streams grom the defluorninator, the primary §ilter
and the vacuum system combined (o a single siream?

Referenced Material on Pages 16 and 17

Please see Section 6.1 on Page 7 of this attachment.

GE Response to Question

The gas from the primary filter, which contains HF, water
vaper, nitrogen and oxygen, as well as the very small
quantities of U30g and UOgF3 (0.0001% of the powder in the
gaseous phase before passing through the primary filter),
all goes to the HF recovery system. This is a standard
absorption system commonly used in the chemical industry for
recovery of acid gases. The gas from the absorption system
goes to a vacuum system where it is scrubbed with ammoniated
water to remove any HF and then discharged to the process
ventilation system.

The gas stream removed from the front of the defluorinator
is cooled and scrubbed with ammoniated deionized water and
discharged to the process ventilation system.

Thus, eventually, the gas stream from the primary filter
as well as those from the vacuum system and from the
defluorinator, are all discharged into the same process
ventilation system.
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9.0 Question

Pages 13, 16 and 17 - Please provide a block {ow diagram showing the
{low 04 uranium and other chemical reactants fo elarify the reutay of
process slreams.

9.1 Referenced Material on Pages 13, 16 and 17

Please see Section 6.1 on Page 7 of this attachment.

9.2 GE Respoanse to Question

The following is the requested diagram.

BLOCK FLOW DIAGRAM
SHOWING FLOW OF URANIUM & OTHER CHEMICAL REACTANT

Vaporization Chambers

U3°a & UOze
Powder in
Gasecus Phase

Water vapor,
Nz & 02 in
Gaseous

Phase

Primary Filter-J

HF Recovery System

Storage While Vacuum System |
Awaiting '
Ultimate @ Def luorinator

Disposal by

Sale or U°z
waste Process Ventilation System l : Powder

Treatment

o)

S-Callon Pails

8

Stack for Discharge
to Enviromment
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10.0

10.

10.

1

2

guestion

Page 24 - The statemert that "the dry conversion process does offer an
envirommental advantage due fo the Lower volume of Liquid wmstes
generated per undt weignt of wranium hexajluornide converted” does not
seem to be substantiated by the data given in the table 4in Section 6.5.
The projected volume in the table is 50% greater than the initial
volume (1.5 MGPD vs, 1.2 MGPD) and the plant throughput increase 48
given as 40%. Please clarify this.

Referenced Information on Page 24

The liquid wastes from both conversion processes can be

treated using similar technology. The dry conversion process
does offer an environmental advantage due to the lower volume

of liquid wastes generated per unit weight of uranium hexa-
fluoride converted.

Table in Section 6.5, Pages 27 and 28

6.5 Effluent Characteristics - The effects that the proposed
actions nave on plant effluent streams are presented
below in tabular form. The average allowable releases
for both 1978 and the frrecast allowable releases for
the period of proposed lic2nsing action are shown in
order to provide a basis for comparison.

Allowable releases are those quantities specified either
in State issued environmental permits or Nuclear
Regulatory criteria or license conditions in the cases

of uranium chemical concentration or activity concentration.

Actual releases are aud would be expected to continue
below these levels,

Allowable Releases

1978 Forecast

Treated Liquid Discharges to River

o Process
Fluoride, average pounds/day 29 80
Nitrogen, average pounds/day 77 145
Copper, average pounds/day 1 1
Nickel, average pounds/day .5 .5
Chromium, average pounds/day -] .5
Volume, million gallons/day 1.2 1.8
Activity concentration, uCi/cc 3 x 10-5 3 x 10-5
pH, standard units 6-9 6-9

Treated Discharge to Atmosphere

o Sanitary

olume, million gallons/day 0.075 0.075
pH, standard units 6-9 6-9
Biological oxygen cdemand,
average pounds/day 18.8 18.8

Total suspended solids,
average pounds/day 18.38 18.8
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Allowable Releases

1978 Torecast
o Activity concentration, uCi/cec 3 x 10-12 3 x 10-12
o Nitrogen dioxide No visible No visible
emission emission

Transfer of Ammonium Nitrate
Ciquid for Offsite Ireatment

o Uranium, parts/million - max. S5+ 5

*At 4% enrichment, this equates to ~1 x 10-5 uCi/ce.

10.3 GE Response to Question

11.0

1.3

"The data given for liquid effluents in the table in Section

6.5 represent allowable daily average discharges specified
in the NPDES permit for this facility. The table heading

should be: Allowable Releases
NPDES Permit NPDES Permit
Issued 8/72 Issued 8/78

The activity concentrations shown in the table are the 10
CFR 20 criteria and not an NPDES requirement.

It should also be noted that we have applied for a routine
renewal of the NPDES permit and have not requested any
increase in allowable discharge quantities. In other words,
the activities described in the NRC licensing application
are not expected to cause an increase in effluents over
currently permitted levels for the anticipated life (5 years)
of the NPDES permit.

A comparison of the allowable discharge volumes in the 1978
permit (1.8 MGPD) to that requested in the 1980 renewal
application, would show no change.

Questions

Page 27 - 1s the data given in the table in Section 6.5 for jluoride and
nitrogen conrect? With the plant throughput ncreased by 408, why are
the releases of fluonides increased by a factor of 2.7 and nitrogen
neleases by a gactor of 27

Referenced Material in Section 6.5

Please see Section 10.2 on Page 13 of this attachment,.
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11.2

12.0

12.1

GE Response to Questions

Again, the data are correct and the table headings should
read as above.

A comparison of the allowable ¢ ischarge quantities for
fluoride and nitrogen in the 1478 permit with the values
requested in the 1980 permit renewal would show no change.

Questions

In relation to the data given in Section 6.7, with a 50% increase in
plant neleases Lo the river, (& would be expecled that the concantrwatfions
c§ copper, nickel and chiomium would be affected Lo some degree as the
total quantities of these matewials are expected Lo remain .onstant.
Please clanijy.

Are the "presont” values given in the table in Section 5.7 based on
the measurements made {or these contaminants?

Referenced Information on Pages 29 and 30
2

6.7.1 Ambient Concentration Summary - The imoact of the
present and forecast releases con anbieat concentraticns
are summarized in the table below for comparison. In
addition, each of the identified effluents is discussed
further in subsequent paragraphs.

Incremental Additicns
to River
Concentrations at

10 Year, 7 day low
flow of 15-cfs

Present Future
Treated Liquid Discharges to
River
o Process
Fluoride, ppm 0.35 0.99
Nitrogen, ppm 0.83 1.8
Copper, ppm .012 .012
Nickel, ppm .006 . 006
Chromium, ppm .006 006
Volume ratio, discharge:
river .12 . 185
Activity concentration,
uCi/ce 3.6 x 10-6 5.5 x 10-6

pH, standard units No change No change
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12,2

Incremental Additions
to River
Concentrations at
10 Year, 7 day low
flow of 15-cfs

Present uture
o Sanitary
Volume, rates discharged
to river . 0009 .0009
pH, standard units No change No change
Biological oxygen demand, ppm .23 . 83
Total suspended solids, ppm 23 .23

Treated Discharges to Atmosphere

o Activity concentration at site
boundary 2 x 10-14 3 x 10-14

o Nitrogen dioxide, ppm <.05 <.08

Transfer of Ammonium Nitrate
Liquid for Offsite Treatment

o Uranium, ppm - maximum S5 5

¢At 4% enrichment. this equates to ~1 x 10-3 uCi/ce.

GE Response to Questions

(1) The copper, nickel and chromium concentrations are a

function of variations in treated effluents from plating
operations, variations in degree of corrosion of plant
piping and variations in final lagoon chemistry as well
as the variations in total water volume discharged. It

is not anticipated that the total quantity discharged will

exceed the allowable quantities specified in the 1978
permit.
renewai application.

(2) The present values given the table in 6.7 are not based

upon measurements but are derived from daily monitoring
results for 1979.

For reference, 1979 data on treated process liquid
releases are in the table shown below

1979 Data on Treated Process Liquid Releases
“Data from Daily Effluent Monito. ing

Volume __Lbs/Day, Monthly Avg.
pH_Range MGD F_ N Cu Ni Cr
JAN 6.6-8.7 .650 16 73 .09 .10 .07
FEB 65.5-8.7 .604 26 71 .08 .08 .07
MAR 6.6-8.7 .610 18 49 .06 .07 .06

No inerease has been requested in the 1980 permit
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Volume Lbs/Day, Monthly Avg.

pH Range  MGD F N8 Cu Ni - s
APR 6.5-8.9 .590 26 60 .05 .06 .06
MAY 6.0-8.9 .647 28 67 .06 .08 .06
JUN 6.5-9.0 .638 24 51 .08 .06 .07
JUL  6.6-8.7 .610 29 48 .08 .08 .07
AUG 6.5-8.8 571 15 25 .08 .10 .08
SEP 6.6-8.8 .768 25 54 .10 .07 .06
oCT 7.0-8.8 .780 30 57 .08 .07 .07
NOV 6.8-8.7 .658 28 73 .06 .06 .06
DEC 6.6-9.0 .587 40 67 .08 .08 .06

13.0 Question

Prge 30 - What are the units for the activity concantration at the site
beundary for discharges to the atmesphere?

o GE Response to Question

b .

The units for the activity concentration at the site boundary
for discharges to the atmosphere are microcuries per cubic
centimeter (uCi/cm3).

14.0 Questions

Page 31 - Please supplement information in Section 6.7.2.5. The pH of
the discharge 48 apparently cortected from a pH greater than 10 2o a
pH Ot the 6-9 range. What {8 the agent used for pH adjusdment and what
{8 Lts concentration (Table, Section 6.7) when (& enters the rdver?

14.1 Referenced Information in Section 6.7.2.6
(6.7.2.5 deals with activity concentration in treated liquids
discharged to the river.)

6.7.2.6 pi Effect - The pH of the discharge is anticipated
to have no discernab.e effect on the receiving stream.
Prior to 1974, the discharge was released with an
alkaline pH greater than 10 without discernable effect
on river pH. The present mnde of adjusting the
discharge to the 6-9 pH range before release results
in an even less of a potential effect.

14.2 Table in Section 6.7

Please see this attachment, page 15.

14.3 GE Response to Questions

Sulfuric acid is used to adjust the pH of the final lagoon
effluent (the discharge point for treated process wastes) to

the specified 6-9 rarge.
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The sulfate concentration at the lagoon outfall averaged
170-ppm for the period from June 1979 to May 1980. The
concentration at the confluence with the NE Cape Fear River

is variable and dependent upon the amount of rainfall runoff
that mixes with the lagoon effluent., The sulfate concentratiun
in the river is also dependent upon rainfall. While the
sulfate concentration in tne river is usually under 20-ppm,
during extended periods of low rainfall, back-mixing from the
ocean occurs in the river and it is not unusual for the river
concentration to exceed 170-ppm during these periods.

15.0 Question

General - Will the additior to the comversion facdlities cause any
change 4t the mumber 0§ personneld at the Wdlmington Planl?

15.1 GE Response to Question

No significant changes in the number of personnel at th E
1t

Wilmington fuel manufacturing plant are expected as a res
of adding the new GECO conversion lines.

G
u

A. L. Kaplan
: bmw
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QUESTIONS ON INCINERATOR REPLACEMENT

1.0 Question
Over what period is the quantity of combusiible waste generated?

1.1 Referenced Information on Page 1 *

Introducticon - In connection with the manufacturing of

nuclear fuel at the Wilmington plant, a quantity of combustible

waste contaminated with uranium is generated. Approximate
quantities of combustible waste generated are as follows:

Number of waste boxes, each 60 cubic feet

(1.7 cubic meters) in volume 400
Volume, total 24,000 cubic feet
(1,020 cubic meters)
Net weight per box (average) 1,000 1lbs
(450 kgs)
Total 400,000 1bs
(180,000 kgs)
Net UOp content per box (average) 25 lbs
(11.3 kgs)
Total 10,000 1lbs
(4,500 kgs)
Net uranium content, total 4,000 kgs U
Net U-235 content, total 100 kgs U-235

1.2 GE Response to Question

The information in the above table represents approximate
quantities of combustible waste generated annually.

2.0 uestion
Pages 1 and 2 - The dimensions for the umste boxes are given as 4 x 4 x

4 {eet, on 64 cubic feet. The volume 04 a box 48 given in the table as
60 cubic feet. Whicn value 48 conrect?

*See Section 3.3 on Page 3 of this attachment for corrected table,
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2.1 Referenced Information on Pages 1 and 2

(1) Information in table on Page 1:

Number of waste boxes, each 60 cubic
feet (1.7 cubic meters) in volume 400

Volume, total 24,000 cubic feet
(1,020 cubic meters)

(2) Information on Page 2:

2.1 Design Criteria - Incinerator - 1) Combustible solid
waste will be incinerated "as is" within 4' x 4' x
4' wooden boxes.

2
(v

GE Response to Question

Both the stated volume (60 cubic feet per box) and stated
dimensions (4' x 4' x 4' wooden boxes) are rounded off values
used for convenience. Actual values are as follows:

o Outside dimensions - 4' x 4' x 3.5', each box

o Inside volume (i.e., volume (including skids)

of waste contents) - 46.322 cubic feet per box
3.0 Question
Page 2, Ttem § - The quantity of boxes indicated £o have been accumulated
in one year 4s 600. The production data on Page 1 4is based upon 400
boxes. Please clarify.

3.1 Referenced Information on Page 2, Item 8

2.1 Design Criteria - Incinerator - 8) The incinerator
capacity operating at (first year) 3-shifts, 5 days per
week, must be capable of incinerating within a one year
time frame 2,500 boxes (1,900 boxes backlog plus *600
generated. *)

3.2 Referenced Information on Page 1

1.0 Introduction - In connection with the manufacturing of
nuclear fuel at the Wilmington plant, a quantity of
combustible waste contaminated with uranium is generated.
Approximate quantities of combustible waste generated
(annually) are as follows:

Number of waste boxes, each 60 cubic feet
(1.7 cubic meters) in volume 400
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GE Response to Question

The correct generation rate several years ago was about 400
waste boxes per year, rising to a rate of about 600 per year
during 1980. The incinerator is actually being designed with
a capacity for burning about 2,000 boxes per year during a
single shift of operation.

Thus, the data in Section 1.0 can all be multiplied by a
factor of 1.5 (to adjust them for this increase in generation
rate as shown below).

Number of waste boxes, each about 56 cubic ft

(1.385 cubic meters) in volume, in 1 year 600
Volume, total 33,600 cubic feet
(951 cubic meters)
Net weight per box (average) 1,000 1bs
(450 kgs)
Total 600,000 1bs
: (270,000 kgs)
Net UOgp content per box (average) 25 lbs
(11.3 kgs)
Total . 15,000 1bs
(6,300 kgs)
Net uranium content, total 6,000 kgs U

Net U-235 content, total (assuming
maximum authorized enrichment of 4%) 150 kgs U-235
Question

[¢ is stated in Section 3.1 that "no organics” will be incinerated;
however "paper, wood, plastics” ate corganics. Please clarigy.

Referenced Information in Section 3.1

3.1 Incineration - The contaminated waste incinerator will
have a nominal rating of 1,500 lbs/hr of type 1 waste
(paper, wood plastics, etc., *no organics*). The boxes
of combustible waste will be delivered from storage by
forklift and placed on a gravity roller conveyor. From
the gravity roll conveyor, the crates will be transferred
to a powered conveyor and conveyed to the incinerator via
a single ram feeder. A pumping station will be installed
for burning contaminated waste oils from S5-gallon pails.

The incinerator will be fired with natural gas or propane
from the existing storage facilities. Exhaust from the
incinerator will be passed through a refractory-lined
pipe to the scrubbing section of the facility.
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GE Response to Question

The term "organics' as used above is the same as that used
in the description of "waste composition" in our air emission
permit application for the incinerator, as shown below:

Type of waste or refuse to be incinerated: Industrial
process waste description - Combustible wastes containing
small quantities of low enriched uranium. The wastes are
comprised of:

o Cloth (mopheads, rags, coveralls)
o Elastomers and plastics (polyethylene, PVC)
o Paper (cardboard and kraft)
o Wood
o Waste o0il
Question

Page 8 and Figutre 3 - The precess flow deagram shows a heat neccvery
andd n the o43gas stream; however, ne meniicon of Lhis widil (s made 4n
the process descuiplion on page §. Please clawniyy.

Referenced Information on Page 8

3.0 Process Description - The proposed incinerator facility
has been designed for the incineration of contaminated
combustible waste generated at the Wilmington nuclear
fuel plant, according to the design criteria described
in Section 2.0. The process is divided into three
systems: incineration, scrubbing and ash collection.
Figure 2 shows a conceptual schematic of the proposed
process flow for this incinerator facility, while Figure
3 shows the details of the proposed process flow.

3.1 Incineration - The contaminated waste incinerator will
have a nominal rating of 1,500 lbs/hr of Type 1 waste
(paper, wood plastics, etc., no organics). The boxes of
combustible waste will be delivered from storage by fork-
1lift and placed on a gravity roller conveyor. From the
gravity roll conveyor, the crates will be transferred
to a powered conveyor and conveyed to the incinerator via
a single ram feeder. A pumping station will be installed
for burning contaminated waste oils from 5-gallon pails.

The incinerator will be fired with natural gas or propane
from the existing storage facilities. Exhaust from the
incinerator will be passed through a refractory-lined
pipe to the scrubbing section of the ‘acility.
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FIGURE 2 - CONCEPTUAL PROCESS FLOW DIAGRAM
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3

3.2 Scrubbing - Incinerator flue gas will pass :hrough a
refractory-lined Hastelloy "C" gas quencher where the
tomperature will be reduced from 2,000° F to 3002 F.
Quenched gas is passed through a Hastelloy "C" adjustable
throat Venturi scrubber for particulate matter removal.

From the Venturi, the gas stream will enter a packed
scrubber where it will be scrubbed with a potassium
hydroxide solution (pH 7.0). The scrubber will be
constructed of a fire retardant FRP with polypropylene
packing. The scrubbing efficiency will be 99.5% of the
entering HCl, NH4F and HNO5; the discharge from the
scrubber will be passed through a mist separator, heated
to 200° F and discharged through the stack. Stack
emissions level will be continuously monitored to measure
activity levels in the gasecus effluent.

Plant water will be used for emergency quenching if re-
circulating water flow has been interrupted. A diesel
powered emergency generator and a compressor will also

be installed to ensure continuity of all critical process
equipment,

3.3 Ash Collection - The incinerator will be shut down once
per day for ash removal. The ash will be vacuumed and
passed through a cyclcocne separator fitted with micro-
metallic filter elements to remove fines. The discharge
ash from the cyclone separator will be transferred to 5-
gallon buckets and ground in a SWECO vibromill. The ash
from the vibromill is discharged to 5-gallon buckets, the
uranium content is assayed, and accountability weighed.
The buckets are then transferred to pad storage pending
offsite recovery of the uranium.

Referenced Information In Figure 3

Please see page 6 of this attachment.

GE Response to Question

The heat recovery unit was originally planned. IHowever,

later analysis demonstrated that the unit was not economically
feasible. Therefore, this unit is no longer included within
the project scope and it has been eliminated from the detailed
process flow schematic shown in Figure 3. A new process

flow schematic is shown on Page 8 of this attachment. The

new detailed conceptual schematic will be provided when it

has been completed (within about 4 months).
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6.

.1

2

k.

Y. Shum

Question

Figure 3 - There are no §Came sensors on {lame control devices for the
inc rerator on the agterburner indicated cn the diagram. What provisions

are made Lo dnsute that unbuwed natural gas or propane will not enter
the remainder of the system?

Referenced Material in Figure 3

Please see page 6 of this attachment.

GE Response to Question

The total incinerator system will be controlled by a programmable

process control device (brand name of Eagle Signal Company).
This device senses the temperatures and other primary
operating conditions within the incinerator system. The
temperatures in the incinerator and afterburner are designed
to provide complete burning of natural gas or propane,
respectively. If these temperatures vary significantly from
the design values, the control device will shut down the
system. If the control device fails, the system will be shut
down (i.e., it is fail-safe).

Questions

Page § -

It s stated (n Section 3.7 that "The scrubbing efficiency will be 99.5%
of the enfering HCZ, NH4F and HNO3." With the wide vawiability in
contamuancs ot "as 48" waste (page 2), how can this criterion be
satisgaed? v

[t 48 stated in Section 3.2 that "stack emissions Level will be
contamensly monitoned to measure activity Levels in the gasecus

efpluent.” How uell the Levels of other contaminants, F, CZ, and NO ¢
in the cfjgas siream be datewmined?

Referenced Information in Section 3.2

3.2 Scrubbing - Incinerator flue gas will pass through a
refractory-lined Hastelloy "C" gas quencher where the
temperature will be reduced from 2,000° F to 3000 F,

- Quenched gas is passed through a Hastelloy "C" adjustable-
throat Venturi scrubber for particulate matter removal.

From the Venturi, the gas stream will enter a packed
scrubber where it will be scrubbed with a potassium hydr-
oxide solution, The scrubber will he constructed

of a fire retardant FRP with polypropylene packing. The
scrubbing efficiency will be 99.5% of the entering KC1,
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NHyF and liNO3; the discharge from the scrubber will be
passed through a mist separator, heated to 200° F and
discharged through the stack. Stack emissions level

will be continuously monitored to measure activity levels
in the gaseous effluent.

Plant water will be used for emergency quenching if re-
circulating water flow has been interrupted. A diesel
powered emergency generator and a compressor will also

be installed to ensure continuity of all critical process *
equipment.

7.2 Referenced Information on Page 2 in Section 2.1
2.1 Design Criteria - Incinerator - 1) Combustible solid
waste will be incinerated "as is™ within 4' x 4' x 4'
wooden boxes.
7.3 GE Response to Questions

(1) Although there is a wide variability in contaminants
contained in "as is" wastes, on a box-by-hox bhasis, on
the average over a number of boxes, the variability will
not be large enough to cause the design specifications
for scrubber efficiency to be excereded when averaged over the
period of time used for determining compliance with
regulatory requirements for atmospheric and liquid
effluents.

(2) Fluoride discharge levels in the offgas stream will be
determined in the same manner as is presently done for
the chemical discharge stacks. Chloride and oxides of
nitrogen levels will not be measured., Calculations
demonstrate that we are within regulatory limits for
visible emissions and ambient air quality. (These
calculations are addressed in the answers to Question 8
below. )

8.0 Questions

Page 14 -

AMe the air onission quantities given {n Scction 6.2 to be added to
these given on page 28 of the Envirermental Information submitted on
Decomber 29, 13797

AZse, show the calcufation with asswmptions used for the projected
dischasge of radiological and chemical efjluents as swimarized in
Table 1.
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Referenced Material in Section 6.2 on Page 14

6.2 Alr Emission Quantities - Istimated quantities of
different materials in air emissions from the proposed
incinerator facility are shown in Table 1. These
quantities are well within limits set by state and
federal agencies for such discharges.

Table 1 - Air Emission Quantities

Emission Quantity, Maximum

Uranium 3 x 10-12 uCi/ml at the stack
HC1 50 lbs/hr

NifyF 120 1lbs/hr

NOg 70 lbs/hr

GE Response to Questions

The actual estimated quantities of these materials in air
emissions from the proposed incinerator facility corrected
from those in Table 6.2, are shown below:

Expected
Airborne Discharge Design Limit* Operating Limit®*
Uranium activity
(annual average) <1x10-11 ,Ci/ml <3x10-12 ,Cci/m1
Particulate <.08 grains/dscf <.02 grains/dscf
HC1 .07 lbs/hr .01 1bs/hr
Fluoride <200 grams/week <100 grams/week
NO 2 lbs/hr <2 1lbs/hr

*Values at stack

The values for uranium discharge to the atmosphere given on
page 28 of the Application Amendment N-2, Expansion of Plant
Conversion Capacity, submitted on 12/21/79, are regulatory
limits at the site boundary. The information in the table
above are actual design values and the limits of expected
operating values for the various airborne discharges
(including uranium).

Therefore, the values in the table above are not to be added
to values given on Page 28 of the submittal dated 12/21/79.
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Calculacions used for the projected discharge of radiological
and chemical effluents as summarized in Table 1 above are as
follows:

(1) Assumptions
o Average weight of box contents = 800 1lbs

o Maximum throughput of incinerator = 928 l1bs/ht

o Estimated weight per box of chloride from neoprene,
vinyl gloves, PVC, etc. = 1.21 1bs/box

o Estimated weight per box of NH4F from mops, rags,
etc. = 1.75 lbs/box

o Estimated weight per box of sulfur from polysu%fide
shoe covers, contaminated oil, etc. = 0.41 l1bs/box

o 600 boxes per year

(2) Yearly average rate (600 bhoxes)

o Chloride: 1.21 1bs Cl/box x 600 boxes/year x 99.2% =
6.2 lbs/yr
o NHyF: 1.75 1bs NH4F/box x 600 boxes/year x 99.2% =
- 8.7 lbs/yr
o Sulfur: 0.41 1lbs/box x 600 toxes/yr x 99.0% =
2.6 lbs/yr
o Nitrogen 1.0 1bs/box* x 600 boxes/yr =
oxides: 600 lbs/yr

9.0 Question

General - Wl the operation of the wrcuterator cause aity change & the
stafjing Levels jor the Wilminglon plant/

9.1 GE Response to Question

No significant changes in the number of personnel at the GE
Wilmington fuel manufacturing plant are expected as a result
of operating the replacement incinerator facility.

*Based upon material balance from revision B of architect-
engineer's process flow sheet dated 7/28/80.
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QUESTIONS ON ENVIRONMENTAL REPORT (NEDO-20197, JANUARY 1974)

1.0 Question

Page 1-23 - Wikl the new incinerator stack be visible jrom offsite
Locations?

1.1 Referenced Material on Page 1-23 (and 1-22)

1.6.1.2 Buildings & Structures - Photographs of the site,
its surroundings and principal buildings are
contained in Sections 1 through 4. Buildings are
typically single-story light manufacturing structures
of modern design, with bricks and stone used on office
and laboratory annexes to relieve the Spartan appearance
of the wmain structures. Except for a flagpole and
water tank there are no prominently high structures.
The operations do not require significant gaseous
releases (steam, smoke, etc.), and none are visible
from adjacent property or the public roads.

Other than buildings, water tanks, and a flag pole,
there are specially constructed lagoons - a part of
the extensive water treatment systems. Fourteen wells
are located on site.

1.2 GE Response to Question

The new incinerator discharge stack will be visible only
from portions of the wooded area along the southern fence
line.

2.0 Question

Page 1-24, Tab2e 1-2 - Have the energy requirements difjered grom the
profections for years 1973-1978?

2.1 Referenced Material in Table 1-2 on Page 1-24

Table 1-2 - Summary of Plant Energy Requirements

Electricity, Natural Gas,
Year megawatt hrs megawatt hrs
1969 49,100 88,800

1970 65,700 114,500
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Electricity, Natural Gas,
Year megawatt hrs megawatt hrs
1971 66,600 137,800
1972 : 69,000 137,500
1973+ 75,000 149,500
1974 % 75,800 151,000
1975* 75,000 149,500
1976* 133,500 265,100
1977+ 138,800 276,600
1978+ 179,300 357,300

*Projected

GE Response to Question

The actual energy requirements for 1973-78 have not differed
significantly from the projected values for those years.

Question

Pages 1-24 and 1-25 - 0L the expansion of the cevversion dacdlity and
the veplaconent of the (ncincrater cause a change 4n oeagy or wadex
reguirements per widt eof production?

Referenced Material on Pages 1-24 and 1-75

1.6.1.4 -~

See Table

Plant Energy Requirements - The primary energy
source for the plant site is electricity, utilized
for manufacturing activities, and building heat
and air conditioning. The secondary energy source
for the plant is natural gas, utilized for steam
generation and other process operations.

A liquid propane facility is provided &s a backup
source to enable the natural gas service to be
diverted during periods of high residential demand.
The total energy requirements are quite low and
are detailed in Table 1-2, with projected loads
from 1973 through 1978.

1-2 above.

While the electrical and natural gas energy usage
for 1972 was equivalent to only 109,300 megawatt
hours, the potential realizable electrical energy
from that year's production of nuclear fuel was
125,500,000 megawatt hours. These low input energy
levels account for the negligible thermal discharge
from the facility.
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1.6.1.5 - Plant Water Requirements - There are 14 wells on
the site to furnish water for the plant. Yater
usage for 1969 through 1972, and estimated usage
for 1973 through 1978, are as follows:

Year Water "Usage, Millions of Gallons

1969 (estimated) 240
1970 295
1971 310
1972 310
1973* 335
1974 % 350
1975% 360
1976+* 430
1977+ 480
1978+ 510

*Projected

About 94 percent of the water withdrawn from these
wells is returned to the Northeast Cape Fear River
and its purity meets the North Carolina state
regulations as they apply to sanitary and industrial
wastes, Vaste system and process system
descriptions are found elsewhere in this report.

3.2 GE Response to Question

The expansion of the conversion facility and the replacement
of the incinerator will not cause a significant increase in
energy or water requirements per unit of production. In
fact, introduction of the GECO conversion process should
significantly decrease the water requirements (if not the
energy requirements) per unit of production.

4.0 Question

Page 1-25 - Has the plant contiwed to operate it a sage manner since
19747

4.1 Referenced Material on Page 1-25 (and 1-26)

1.6 1.5 - Chemical & Radiological Summary - The manufacture
of nuclear fuel (Figure 1-2) at the Wilmington
facility requires the use of various chemicals
and uranium dioxide (UOp). When the facility was
designed, careful attention was given to the safe
use of these materials - safe for people working
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in the plant, safe for people living and working
in areas around the plant, and safe for the
environment. Five years of operating experience
has validated the design basis.

Uranium hexafluoride (UFg) is received at the
plant by truck transport, and chemically processed
to prepare uranium dioxide (UCp). The UFg is
shipped in cylinders within Moﬁel OR-30 protective
shipping containers (Figure 5-1 and 5-2),
certified under Department of Transportation (DOT)
regulations, which comply with AEC regulation

10 CFR 71. This packaging is designed to prevent
release or criticality under the most severe
accident conditions.

Low-enrichment radioactive materials are also
shipped and received in other forms, including
finished fuel assemblies, returned, unirradiated
fuel rods, low specific activity uranyl nitrate
solutions, and waste materials shipped to licensed
vendors for offsite disposal. All of these ship-
ments are made in containers which meet the DOT
specifications and AEC regulations.

Radiation exposure to transportation workers,

on lookers, and people along with shipping route
is well within established limits. The highest
exposure possible for the truck drivers under
normal shipping conditions is extremely low (i.e.,
if one driver handled the total year's plant
production, he would receive less than 5 mRem,

or less than 5 percent of natural background
radiation dosage.) Bulk tank truck shipments of
anhydrous ammonia, aqueous ammonia, nitric acid,
hydrofluoric acid, hydrated lime, and sodium
hydroxide solutions are received and utilized on-
site. The frequency of these receipts is less
than 25 per week. These materials are all shipped
in accordance with DOT regulations.

4.2 GE Response to Question

The plant has continued to opera*e in a safe manner in all
respects since 1974.

5.0 Question

Page 2-1 {{iwst patagraph) - Has there been any signdficant change 4in
the tand use patteans (n the region atcund the site sotwee 19747
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5.1 Referenced Material on Page 2-1 (First Paragraph)

2.1 Location & Layout - General Electric's plant at
Wilmington, North Carolina, is situated on a 1664-acre
site in New Hanover County, approximately 6 miles north
of the city of Wilmington. (Refer to maps, Figures 2-1
and 2-4.) New Hanover County is located in the south-
eastern corner of the state, in the coastal plains
region. The county 's bounded by the Atlantic Ocean
and by Pender and Brunswick counties. The region around
the site is sparsely settled, and the land is
characterized by heavily timbered tracts occasionally
penetrated by sheri roads. Farms, single family dwellings,
and light commerical activities are located chiefly along
highways.

5.2 GE Response to Question

There has not been a significant change in land use patteras
around the plant site since 1974. The trend toward increase
in number of residences in this portion of the county is
continuing. A small housing development has been started
atout 300-feet from the north property line (about 4000-feet
from FX0).

6.0 Questions

Page 2-17
Have there been any significant changes <n the Neath Carolina Water
Quality Standards ca i the designation for the Northeast Cape Fear
River scnce 13747

Have thete been any significant changes <t the EPA tequitrgments ot
standasds that may ajiect the National Poliutant Discharge Eliminaticon
System Discharge Pewmit NC 00012287 WLLZ the proposed GE {ncineraler
and plant expansion ox cther GE activitics onsite result Ot an ereaase
0§ e4iluent discharge and exceed the Limits allowed under the current
NPDES pewnit? 14§ so, rlease discuss.

6.1 Referenced Material on Page 2-17

2.5.1.3 Related Classificatizn of Receiving Streams - The
pH of the river water is generally acid although
values as high as 9, indicating a basic pH, have
been measured. Fluorides are present in concentrations
of nearly 1 ppm and are thought to be of natural
origin from fluoride-bearing minerals. Nitrates,
ammonia and other ions are also present in varying
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but low concentrations. The color of the river is
dark brown, indicative of the contributions from
swamps in the drainage area. Detailed ecology
information is given in paragraph 2.7.

The river is classed as "SC" at the site by the
North Carolina Office of Water and Air Resources.
This classification means that the best use of the
water in this classification is designated as
"fishing, and any other usage except bathing or
shell fishing for market purposes.” The North
Carolina Water Quality Standards are included in
Appendix 2-2. A copy of the conditions for the
National Pollutant Discharge Elimination System
Permit issued by the US Environmental Protection
Agency is also attached as Appendix 4-3.

6.2 GE Response to Questions

(1) North Carolina has revised the State Water Quality
Standards. The primary change has been to add additional
quality criteria for toxic substances and pesticides to
the state standards. The 'S EPA "Quality Criteria for
Water" was used as the basis for these additions. The
most significant changes were made for higher water
classifications (e.g., Classes A and B). The classifi-
cation of the NE Cape Fear River is Class C, swamp
water, at the plant site. It has not been necessary to
revise NPDES permit criteria in order to meet these standards.

(2) There have not been significant changes in EPA require-
ments that affect NPDES (National Pollutant Discharge
Elimination) Permit NC0Q001228. The addition of the
incineratcr and the dry conversion capability will not
exceed the limits allowed under the current NPDES permit.

General Electric is in the process of planning and
installing the capability to manufacture aircraft
engine components at this site. It is too early in the
planning stages to establish what, if any, affect this
new manufacturing capability will have on the NPDES
permit. The anticipation is that any effect will be
minimal.

7.0 Questions
Page 4-3 -

Grewnd water samples are taken from the vicinity of the caledum flucride
pits on a periodic basdis. Vo the analytical results continue Lo show
no {terease n fluondide?
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Please prevade ground water sampling data and nesulls saice 19748, Hed
Leakage been detected (n any of the cnscte {ageons? Ghat aemedial
action will be taken i lagoon eakage is found?

7.1 Referenced llaterial on Page 4-3

Two small, fenced areas on the site have been set aside for
landfill storage of calcium fluoride, a byproduct of plant
processes. It is anticipated that the calcium fluoride, an
extremely stable material, will ultimately be reprocessed
for its chemical value. One of these storage areas is in
the far northwest corner of the site. The other is adjacent
to the discharge lagoons. These storage sites are monitored
to assure that they exert no adverse envirconmental impact.
Locations cf these pits are shown in Figure 6-2.

o0 Calcium fluoride pit in northwest corner of site - After
an investigation of the suitability of the terrain and
groundwater level and with the approval of the State of
North Carolina, this area has becn used as a storage area
for calcium fluo-ide solids and covered with dirt to
prevent wind scattering. There are four groundwsater taus
around the perimeter of this area. Groundwater samplies
are taken periodically and analyzed to be certain that no
material is leaving the pit. These samples have shosn no
increase in the level cf these materials.

o Calcium fluoride pits adjacent to discharge lagoons - This
area has been used to store calcium fluoride solids
removed from the discharge lagoons. There are twelve
groundwater taps around the perimeter of this area. Ground-
wvater is analyzed periodically and has shown no increase
in the level of these materials.

7.2 GE Response to Questions

(1) The results of the analyses from the shallow ground water
samples taken in the vicinity of the calcium fluoride
storage area show no continued buildup of fluoride
concentrations. There is no change from background
levels in the storage pits in the northwest corner of
the site and in the majority of the wells at the final
process lagoon area. Two of these later shallow wells
do show fluoride concentration in the 2-4 ppm range.
Ground water sampling results in these storage areas
are shown in Table 2.

(2) Nitrates were detected in the shallow ground water at

the waste treatment lagocn area. Deterioration of an
underground manhole and connecting piping between the

R R TRy
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nitrate lagoons was determined to be the cause and was
corrected. Nitrate values are slowly returning to
normal.

In the other instance, deterioration of a sump in the
equipment area at the waste treatment facility was

detected at the nearest shallow ground water monitoring
well. The sump was repaired. Contaminant values have
stabilized and it is anticipated that they will slowly -
return to normal.

Ground Water Sampling Results by Storage Area
Median Values

pH F, ppm U, ppm NCa3, ppm NH~, ppm

Calcium fluoride pits in NW corner of property (4 wells):
1976 6.8 0.12 <0.01 0.11 0.02
1977 6.9 0.25 <0.01 0.2 0.7
1878 3.4 0.2 <0.01 2.2 <0.15
1979  sae 3 <0.01 -om -
1980* --- 0.46 <0.01 -— S
Final effluent lagocns (12 wells):

1975 7.1 0.2 <0.01 0.5 1.0
1976 6.9 0.2 <0.01 1.4 1.9
1977 % 0.2 <0.01 1.4 0.6
1978 7.2 0.2 <0.01 0.6 0.3
1979 7.2 0.2 <0.01 0.5 1.1
1980« 7.0 0.35 <0.01 0.6 1.1

#1980 - one-half year

8.0 Question

Page 4-5 and Tables 4-1 and 4-2 - WL the planned medifications to the
conversicon process on the incdnewtor cause any signigicant changes in
the storage quantilies or Locations of chemicals used onsite?

8.1 Referenced Material on Page 4-5 and Page 4-4 and in Tables
4-1 and 4-2 :

4.2 Effects of Plant Cperations - The following subsection
evaluates the potential effects of the General Electric
plant operations on fence-line neighbors, wildlife, or
other aspects of the local ecology. Approximately two-
thirds of the total plant operations (equipment and tube
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manufacturing) are primarily iavolved with metal-forming
operations., These operations have had insignificant
adverse effects on the environment during 5 years of
operation, The remaining operations are involved with
the highly specialized manufacture of fuel assemblies

for nuclear power reactors, so important in meeting
national energy goals., These operations have also had
insignificant effec*s on the plant environment, and
conservative control procedures ensure continuing minimal
effects in the future. The fuel manufacturing operations
involve low-enriched uranium as well as tonnage quantities
of ammonia, nitrate, and fluoride. Accordingly, these
materials receive principal emphasis in the following
discussion. A detailed listing of all chemicals used
onsite, including maximum inventories and locations, is
shown in Tables 4-1 and 4-2.

(Tables 4-1 and 4-2 are shown on pages 10 and 11 of this
attachment, respectively.)

o]
(3]

GE Response to Questions

Ve s

licensing activities are not planned for the immediate future.

9.0 Question

Page 4-5 and Table 4-3 - Axre the quantities of contamiwants Listed in
Table 4-3 based on measured or caleulated values?

9.1 Referenced Material on Page 4-5 and in Table 4-3

4.2.1.1 Waste Effluents - Summaries of the various liquid
and gaseous effluents are presented in Table 4-3.
The plant sewer system is diagrammed in Figure 4-3.
Discharges of materials that contain nitrogen, uranium
and fluoride are considered the most significant
for potential environmental effects because these
discharges account for the major part of the total
waste material. Even though the tabulations show
that insignificant amounts of gaseous wastes are
emitted to the atmosphere, these wastes, particularly
those containing uranium and fluoride, are discussed
in detail in the following section.

(Table 4-3 is on pages 12 and 13 of this attachment.)

9.2 GE Response to Question

The quantities of contaminants listed in Table 4-3 are derived
from the measured data where available or calculations where
data is 10t available.
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Table 441
CHEMICAL INVENTORY-MAXIMUM o
Chemical Percent Specific Max, Buiiding  Relative
Naternal Formula Concentratian  Gravity Storage Area Loction
100 550 qals Equip Qutsicle
QU PR geat H,! i
Acsvons (Lgw® .- 0 69 100 0792 ggogais  Fuel  Outsicte
15 M 3ais Equip Cutside
/ - ILOWIBY .o« ios N 7
Anhydrous Amora (Loud] iH 100 0 15 W gais Fuel Outsice
Aqueous Ammomia (Laud) .. ... ..  NH,OH 294 1.218 20Magals Fuel Qutsicie
7 M gals Fuel Qutsice
b nigric Acd [ LiQu HCI 3 1156 .
sdrochionc Acd (Liqud) C 30 50 110 3als Sauio Cionids
37 "‘3 5 M g)ll OU‘SId'
Hydro®t Acd {Liqu HF o | Fuel
ydroticuric d {Liquwd) 7 1281 15 M gals ue St
Isostearic Acd (Licud) ...........Cy sH ;s COCH 100 0547 550 gais Fuel Inside
Lime (Powder) R . - Cad 100 NA 1ICOM b Fuel Qutside
86 1.355 5 M gals Tube Quts:ce
Nitric Acd (L:gurd) o A R T HNO, 56 1.355 5 M gais Fuei Qutside
672 1410 850 gals Equip  Outside
S0 2 Magals Tute Qutside
\ . L.~ - 1
Sodium Hydrowce (Ligud) = ¥l NaC 50 st 7 gals it Outside
33 1835 110 gais Fuel Cutsice
| e A MY o H
Tulghrig faig TLawl +%0, 93 1835  110qals  Equp  Outsce
Cegreasal (Liqud) . . . .......... Proprietary NA. NA. 110 gais Tube Insce
Uranmsm Hexafluonde (Schid) ... ... UF, N.A. N.A. 200 tons Fuel Qutsic=
Uranyl Nitrate (Crystal) . ...... UQ;(NO,yl; 6H; 0 NA 1.0 25tons”  Fuel Outside

~ POOR ORIGINAL
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Table 4 2
GASES INVENTORY -MAXIMUM

Chemacal Percent Maxmum Buiding Relative
Material Formula Concentration Storage Area Location
2400 gal Fuel Cutside

Argon ; s e, bl AR A 100 1500 qat Tube Qutside

1500 gat Equip Qutsicle
Caroon Cioxde . S o, 0 CcC, 100 6 tont Fuel inside
220 M fr! Equip Inside

Helium . S SO . .y bis 100 220 Mt Fuel Cutside
220 Mt Tube Qutside

Hydrogen NP H, 100 g5 M tt' Fuel Cutside
105 M gal Fuel Qutside
N:trogen . ..... . - . N, 100 180 15 Fuel Insde
€20 gal Equip Outs:ide
Cxygen ‘ _ : {4 100 & M gal Fuel Cutside
Propane . B e i aai T CyH, 100 143 M gal Fuel Qutside

POOR ORIGINAL
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10.0 Question

10.

1

Page 4-40 and Table 4-41 - WL the planned modifications to the
conversion process or the incincrator cause any sdgnijicant changes
n the resource commitmants Listed ot Table 4-267

Referenced Material on Page 4-40 (and Pages 4-42 and 4-43)

and in Table 4-21

4.3

e
w
[

4.3.3

4.3.4

Resources Committed - Low-enriched uranium fuels must
be used to produce electricity. Therefore, the short-
term and long-term commitment of environmental
resources involved in the fabrication of nuclear fuel
must be evaluated. The considerations c¢f environ-
mental resource commitments from the construction

and operation of the General Electric facilities at
Wilmington are summarized in Table 4-21 and in the
following discussion:

Land - Table 4-21 gives the distributicon of GE's
land commitments and shows that no land is
permanently committed.

Biotic Communities - The current survey of biotic
communities shows that the major portion of GE's

land is functioning as a wildlife refuge, a desirable
situation considering the encroachment tendencies of
human neighbors. The surrounding regions are large
in area, with large inventories of biotic populations
compared with similar populations found on the
Wilmington GE site. Consequently, the land area and
the biotic populations represented on it are but a
small fraction of the like resources available in

the general region. However, the effects to date of
the plant operations show no serious negative effect
on the onsite biotic populations, much less with
those offsite, and it is concluded that no significant
commitment of biotic resources has occurred as the
result of plant construction and operation.

Water - The consideration of water applied only to
the extent of use or diversion and represents no
irretrievable commitment either with respect to the
quality or extent of the source or to the Northeast
Cape Fear River to which the water is diverted. This
is because water is being withdrawn from aquifers at
rates well below available incoming supp.y.

Fossil Fuel
vear at the

he uranium dioxide fuel produced in 1
ilm
fuel requireme

mington Plan: can supply the annual
ts for more thin a hundred 1000-\VWe

-
-

wil
n



. Dr. E. Y. Shum
November 17, 1980
Attachment 3 <« Page 15

Table & 21
RESOURCE COMMITMENTS
Resource Use Total
Lang (Acres)
Temporarily committed (plant use) 150
Undisturbed area 1370
Disturhed area (burrew) 144
Permanenrtly commi:tted 0
Water (10% 3al)
Ground water diverted to Northeast Cape Fear River per year 368
Fusl
Electrical energy (107 MW h/y) 1733
Eauivalent coal 1107 tons) 814
Natural gas for steam and Jrocess (10% set) 3573
£ Hluents
Chemicily ltons/year)
Cases
i O, 2670
‘NC» €98
*Hydrocarbans 9
‘cO 174
£ 00s
Liquids
N asNH, 318
N as NO, 12
F 4
Solids
CaF, 1047
Radinlogieal (uCi/yr)
Gases
u 6x10°
Liquids
U 24 x 10"
Solids (buried)
U i6x10°
Thermai (10° Btu) 500

* Note SO, MO, hydracwnons nd CO, are elfiyent gases from the compustion L1 coﬁ'mML

NN ANt SRR PV i - vt Mo
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light-vater reactors. The electrical energy output
from these nuclear reactors is the same as that
wnich would be produced if 250 million tons of coal®*
were consumed in coal-fueled plants.

Resources committed, shown in Table 4-21, do not
consider, of course, the significant electrical

energy required to enrich the UFg for feed to the

fuel plant. Table 4-21 shows the annual resources =
committed by the fuel plant site to produce the

nuclear fuel.

Approximately 357 x 106 scf of natural gas are
consumed in furnace operations, most of which is used
in the fuel-making process. This quantity of natural
gas could be used to generate roughly 40,000 MW<hr

of electricity, which is less than 1 percent of the
annual output of a 1000-MWe reactor., Therefore, the
commitment of such fossil energy resources to uranium-
fuel fabrication is justified when the available
alternatives (fossil and nuclear) are compared for
energy production, i.e., their fuel cycles,.

4.3.5 Effluents - In Table 4-21, the gaseous effluents
(SOx, NOy, hydrocarbons, CO) correspond to the
effluents produced when fossil-fuel is used to generate
the Wilmington plant electrical requirements,

4.3.6 Chemicals - The commitmen. of approximately 1400 tons
of chemicals per year, as indicated in Table 4-21, is
considered to provide an economic investment of
resources when this mass is compared with that of the
oxygen-consuming alternatives (coal and natural gas)
to produce electrical energy. Approximately 75 per-
cent of the mass of process chemicals, i.e., CaFj,
is available for potential reclaiming or further
processing. There are no significant irretrievable
commitments of chemical resources,.

4.3.7 Radiation Exposure - The resource to be considered in
this paragraph is the potential for exposure to
hormful radiation of human or other biotic populations

*The figures for energy consumption and the corresponding
quantity of coal required to supply this need are based on
information published by the USAEC Directorate of Licensing,
Fuels and Materials, "Environmental Survey of the Nuclear
Fuel Cycle," United States Atomic Energy Commission, Nov.

1972.
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10.

that might lie in the pathway to human populations.
The extremely small exposure potential is shown by
historical analysis in paragraph 4.2.3 and by the
conservative estimates shown in Table 4-<21. The
airborne concentrations are sufficiently small that
a fence-line neighbor might stand continuously at
the boundary without receiving more exposure than

is measurable in background radiation from natural
causes.

4.3.8 Summary of Irretrievable Commitments - In summary,
there have been no irretricvable commitments of
resources at the Wilmiagton site,

GE Response to Question

No significant changes in the resource commitments are
expected from the planned modifications to the conversion
proecess or the incinerator.

11.0 Question

ik.

Page 5-16 - The analysis cf the ameunt of radivactivity during a
criticality excursion was based on 1018 sessdons with the accident
Lasting one second. The tregulatory position a. givea ot NRC Reg

Guide 3.34 s that an excursion 48 assuwned Lo occutr in a vented

vessel and multiple excursions occur with bursts Lasting 0.5 seconds

at wrtewals of 10 mowtes for a perdod of § hours. A total of I x

1019 {issions occur during the excursions. Please revise the criticality
analyscs adven on pages 5-16 and 5-18 and extend to cover the conditions
e4 10719 §essdions set jorth ot Reg Guide 3.34.

Referenced Material on Pages 5-16 through 5-18

5.4.3.1 Criticality Accident Postulation - It is reasonable,
based on the past accident experience, to assume
that the most probable maximum criticality accident
will result in a total of 10l8 fissions. Since
there are no significant fission products existing
in the mass of uranium prior to the initiation of
the accident, the only fission products which corld
be released are those formed during the accident

The assumptions used in determining the amount of
radicactivity released where as follows:

o The release results from 1018 fissions in a
liquid supercritical system,

o Initial fission product inventory is zero and
the accident lasts one second. Radioactive decay
begins at this time, Only volatile fission
products are considered to be released.
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o The volatile fission product cloud is released
from the liquid system and is drasn into the
building ventilation system. The time required
for the cloud to exit the stack is hased on the
rate of room air changes in the UFg conversion
and is 13 minutes,

o The velocity of the cloud once it is released
from the conversion area stack is one m/sec
toward the southern site boundary which is 574
feet from the stack. Time for this travel is 3
minutes, Therefore, the fission products are
16 minutes old at the time the site boundary is
reached. A conservative age of 10 minutes is
used in the calculations.

It should be noted that an individual at the site
boundary would receive exposure from both internal
and external sources of rad:atxon. The doses
(Table 5-5) were calculated from the individual's
submersion in a semi-infinite cloud of beta and
gamma emitters, from inhalation of the fission
preducts, and from the direct radiation assuciated
with the incident.

" The dose from prempt fission gamma rays and neutrons

were obtained from the Reference: Y-1272, Y-12

plant Nuclear Safety Handbook, J. V. Wachter, et al.,
March 27, 1973, Union Carbide Nuclear Co., Oak Ridge,
Tenn.

The wholebodv dose due to submersion in the fission
product cloud was calculated by the standard semi-

infinite cloud assumptions (Reference: Safety Guide
3).

The inhalation dose to the thyroid was calculated
based upon the resulting short-lived radicactive
waste contained in the fission products.

A median atmospheric diffusion factor at the nearest
site boundary of 10-3 was used in these calculations.

Table 5-5
Doses to an Irdividual at the Nearest Site Boundary
Resulting from a Criticality Acc. ent

Direct dose (prompt neutrons and
gamma rays) 2.

(%]

Rem
Subtmersion dose 2

b

Rem
Inhalation dose (thyroid) 0.3 Rem
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[

12.

As can be seen from Table 5-5, the doses to an
individual at the nearest site boundary from a
eriticality accident are smaller than the max imum
permissible occupational exposure for individuals
working with radiocactive materials.

Therefore, even the incredible case of a criticality
accident in the fuel fabrication plant in which low-
enriched uranium is processes, no significant
environmental impact (i.e., radiation dose to an
individual at the nearest site boundary) would

result.

m

GE Response to Question

The analysis described above will be extended to cover the
conditions of 1019 rissions set forth in Regulatory Guide
3.34, as soon as possible.

Question

-

age
-1

63 anl Table 6-1 - Please extend the (nfowmation given (n Table
o e data o

te inglude the latest available da n water {mrurities.

”
o
.

Referenced Material on Page 6-3 (and on Page 6-1) and in
Table 6-1

6.1 Preoperational Environmental Programs

6.1.1 Water - Early programs undertaken by GE to obtain
baseline information for the Northeast Cape Fear River
were to determine levels of chemical concentrations.
Since the waste discharges from GE were expected to
be typically those of a small chemical plant, the
areas of concern included chemicals in river water
and ground water,

The liquid samples taken from the plant effluents,
from the Northeast Cape Fear River, and from surface
and ground water (wells) are one-quart "grab”
samples. Figure 6-1 shows the location for these
preoperational samples from the Northeast Cape Fear
River. Baseline data (1968-1969) from the analysis
of river water samples were tabulated in Section 4.

It was recognized in 1969 that additional information
was needed on the complex mixing characteristics of

the estuarine system involving the Northeast Cape

Fear River., Cooperation was given to the North Carolina
Department of Water and Air Resources and the Depart-
ment of the Interior in a dye mixing study conducted
during 1969 to 1970. An abstract of the study

follnws:
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Abstract

This report presents the results of a fluorescent-dye-tracing
study to determine the concentrations of a pollutant that would
be present in the Northeast Cape Fear estuary at various rates
of continuous waste injection and fresh-water inflcw.

Rhodamine WT dye was introduced into the estuary at a constant
rate over a 24.B-hour period (two tidal cycles) at a point 6.4
miles upstream from the mouth in Wilmington, M. C., and
concentrations were monitored at several selected sections in
the tide affected part of the river for 17 days. The range
between high and low tide in this reach of the estuary averages
about 3.5 feet, and there is usualiy strong flow in both
directions.

Results of the dye study indicats that if a pollutant were
injected at a rate of 100 pounds per day under the conditions
of relatively low inflow existing at the time, concentration
would ultimately build up to 20 micrograms of dye per liter of
water 1,000 feet downstream. The flushing time during the
study is estimated to be 17 days. These results are extrapolated
to include periods of lower or higher inflow. For example, at
average intervals of 10 years, it is estimated that inflow is
so low that 100 days are required for 3 pollutant to travel the
6.4 miles from the point of waste re'ease to the mouth of the
river. Under these conditions, it is expected that 1,000 feet
downstream from the point of waste discharge, daily maximum
concentrations will average about 130 micrograms per liter for
each 100 pounds of polliutant injected per day.

Results of the continuous discharge measurement of flow made

by current meter during a complete tidal cycle are presented as
a part of this report. Data from this measuremest and other
evidence indicate that net upstream flow in the estuary is
possible over a period of several days.

Ground water was sampled and analyzed in 1968.
Resulting data for impurity concentrations in the plant
well water supply are shown in Table 6-1 for the years
1968, 1972 and 1973. (See page 21 of this attachment
for Table 6-1.)

12.2 GE Response to Question

The information in Table 6-1 has been extended up through
1980 as shown in the table on page 22.
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Table 6-1

ON-SITE WELLS IMPURITY CONCENTRATION®

Chemical 1968
Calcium (Ca) 100
lron (Fe) 008
Magnesium (Mg) 7
Sodium (Na) 57
Manganese (Min) 0.0t
Uranium {U) - -
Sicarbonate !HCOJ’ 132
Carbonate (CO,) o]
Mydracyl ICHY) o}
hloride (C) 40
Sulfate (50,) 1
Nitrate (NO,) NIL
Flucride (F} ~ -
Ammona ePJHJt -
Phosphorous (P) -
Total Hardnass 107
Alkalinity” 123
Alkalimty® 4]
pH 73
Total Solids 200
Free CO, 13
Silica (S-OZ) 17

Notes  *Farts per Miilion pom!

Water Qualiry Criteria, 1968 Editian
(Permwasie values thown |

tAethyl Ovange

Prenoconthalen

1972

0.7

25
0.0
<00

138

15

003
0.01

o ——

132
162

219

16

Comparatle

1973 Standard®

- 0.3

- - 008
<001 (K}

20 250

- - 250

007 44

Q.14 1

0.10 cé

- - 0.08

37 500

- 60-85

205 500
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ONSITE WELLS IMPURITY CONCENTRATION

Parts per Million
Chemical ' 1975 1076 —L"Tm. 1678 1679 1080

Calcium €41 31. 40.
Iron 1.9 % 8
Magnesium - I - 8 4.
Sodium 3.0 19 14.¢
Manganese 0.44 0. <0.

Uranium : - <0. <0, <0. <0,
Bicarbonate 161. 148.
Carbonate 0. 0.
Hydroxyl

Chloride 21 93

Sulfate
Nitrate
Fluoride
Ammonia
Phosphorous

<%, <0.
0. <0.
i 1
<0.
5 [

[N |
QO Nnm

Total hardness
Alkalinity®*
Alkalinitys**
pH

Total solids

Free COo
Silica

*\lethyl orange
s*Phenophthalein




