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This report summarizes the radiological effluent released from the
Fort St. Vrain Nuclear Generating Station for the period of July
through December, 1987. This information is provided pursuant to the
requirements of Sections 7.5.1.e, 8.1.1.9.8), 8.1.2.d, and 8.2.1.h.1)
of the Fort St. Vrain Technical Specifications.

An attempt has been made during this report period to follow the
report format recommended by Regulatory Guide 1.21 as well as the
requirements of the aforementioned sections of our Technical
Specifications and 40CFR190, subpart B.

The following tables with a supplemental information section are
included with this report:

Table Description

1A Gaseous Effluents - Summation of All Releases
1C Gaseous Effluents - Ground-Level Raleases

2A Liquid Effluents - Summation of A1l Releases
2B Liquid Effluents

3 Solid Waste and Irradiated Fuel Shipments

4A Hourly Meteornlogical Data

Please note that Table 1B (of Regulatory Guide 1.21) has been omitted
from this report because all of our gaseous effluents are assumed to
oe ground-level releases as opposed to being elevated releases.

Fort St. Vrain Technical Specifications apply exclusively to the
following radinnuclides: Kr=-87, Kr-88, Xe=133, Xe-133m, Xe-135, and
Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co=-60, Zn-65,
Mo-99, Cs=134, Cs=137, Ce-141, and Ce-144 for particulate emissions.
This 1ist does not mean that only these nuclides are considered.
Other gamma emitting nuclides that are identifiable, together with
those of the above nuclides, are analyzed and included in this
report.

Sample activities that are less than the detection capabilities of
our equipment are entered in this report using the value resulting
from the calculation of the lower limit of detection (LLD) or minimum
detectable activity (MDA). This results {in reporting upper Tlimit
values that are in excess of true activities,
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The lower limit of detection (LLD), for the purpose of this report,
is defined as the smallest concentration of radicactive material in a
sample that will yield a net count, above the system background, that
will be detected with a 95% probability of being correct and only a
5% probability of falsely concluding that a blank observation
represents a real signal. The LLD values specified in our Technical
Soscifications are as follows:

Liquid

Principle Gamma Emitters 5.00E-07 uCi/ml
Dissolved Noble Gases 1.00E-05 uCi/m)
Tritium 1.00E-05 uCi/ml
Iodine-131 1.00E-06 wCi/ml
Gross Alpha 1.00E-07 uCi/ml

Strontium=89, 90 (Composite) 5.00E-08 uCi/ml

aaseous

Principle Gamma Emitters 1.00E-04 uCi/cc
(Gas)

Principle Gamma Emitters 1.00E-11 uCi/cc
(Particulate)

Tritium (Gas) 1.00E-06 uCi/ce
Iodine=131 (Charcoal) 1.00E-12 uCi/cc
Gross Alpha (Particulate) 1.00E-11 uCi/cc

Strontium=-89, 90 (Particulate) 1.00E-11 wCi/cc
Gross-Beta (Particulate) 1.00E~11 uCi/cc

Where applicable, we have listed "less-than" values for those
nuclides listed specifically in our Technical Specifications. These
"less=than" values were calculated using the observed LLD values and
the total volume of the media. The "less-than" values were not
fncluded in the total values for the pathway.
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The percent of Technical Specification 1imit on Table 1A is blank in
some cases because this value could not be calculated from data which
were at or below the minimum detectable activity. On Table 1C, the
continuous release mode values are not reported because this release
pathway is the same as the batch mode. A1l other blanks on Tables 1C
and 2B are due to the fact that no LLD values for these nuclides are
required to be calculated per Technical Specifications.

There has been some confusion in the past as to the total volume of
water used for dilution of radicactive liquid effluent. A1l average
diluted concentrations are based on the activity at the unrestricted
area. Although this effluent could eventually reach one of two
rivers (St. Vrain Creek and South Platte River) which converge
approximately one and one half miles downstream of the plant, no
further dilutions were assumed. Additional discussion on river flow
is contained in section 4a) of the Supplemental Information Section.

Tritium was introduced into System 42 by the malfunction of a
pressure relief valve from secondary coolant, System 31. The
malfunction lasted from September 17, 1987 through December 31, 1987,
and was reported as an abnormal release in both the third and fourth
quarters. The relief valve (V-31367) was known to have lifted in
December, 1987, due to an accidental over-pressurization of the line
and probably also lifted prior to the September release. It
apparently did not reseat properly. The leakage past this relief
valve was not detected until January 11, 1988, and was not identified
as the tritium source wuntil January 30, 1988. At this time an
existing Operations Deviation Raport was modified to isolate this
leakage patn except for when P-3308 was in wuse. Subsequently the
tritium levels in the service water system dropped significantiy. To
correct this problem the Onerations Deviation Report will remain in
place wuntil the valve 1s repaired. The valve will be repaired as
soon as the parts arrive which are currently on order. In addition,
tc prevent a recurrence of this problem, a Design Change Action
Request has been written to reroute the relief discharge line.

There were no wunplanned radiocactive gas waste releases made during
this report period.

The following discussion correlates specific points mentioned in Fort
St. Vrain Technical Specification 7.5.1.e to the contents of the
WASTETRAK generated Pegulatory Guide 1.21 Radicactive Waste Rzport
for the Semiannual Eftluent Report.
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Container volumes are given in cubic meters for each of four waste
types. Only Dry Active Waste and Irradiated Components were shipped
for disposal during this period. A total waste volume of 30.2 cubic
meters (1066 cubic feet) was disposed of consisting of 27.4 cubic
meters (968.5 cubic feet) of irradiated components (irradiated
graphite reflector blocks and orifice valves) and 2.76 cubic meters
(97.5 cubic feet) of Dry Active Waste.

Total curie quantity is given for each waste type. The curie content
of each container was estimated by the WASTETRAK computer code.
WASTETRAK calculated the concentration of gamma emitting nuclides
from the measured radiation level on each container and, after
applying the appropriate scaling factor to obtain the concentration
of difficult to measure radionuclides summed the concentrations and
calculated a total curie content for the container.

Principal radionuclides were estimated by the WASTETRAK computer code
based on scaling factors and nuclide distribution determined from
direct and representative samples as part of the 10CFR61 Waste
Classification program performed in 1986.

A1l waste disposed of was either Irradiated Components or Dry Active
Waste. No Process Waste was shipped for disposal in 1987. A1)l waste
disposed of was Low Specific Activity Waste. No solidification
agents or absorbents were employed in processing either waste type
disposed of in 1987.

There were no major changes made to the radiocactive waste systems
during this report.

There were no changes to the Process Control Program (SUSMAP-3),
Issue 2, effective date November 13, 1984, durinq this report period.

A rewrite of Offsite Dose Calculation Manual, SUSMAP-2, (Issue 14)
was performed to incorporate the changes suggested by the Nuclear
Regulatory Commission (NRC) (Docket No. 50-267) contained in G=87017.
A note "Issue 15 responded to the recommendations made by the NRC in
G-87017. This 1is not considered to be a commitment" was added. In
addition, the setpoint calculation for RT-6314-2 was changed and the
location description for waterborne sample point R-5 was changed to a
working well in close proximity. The setpoint calculation for
RIS-6314-2 was changed to {incorporate suggestions from the NRC
contained in G-87617, to clarify the procedure and to be consistent
with the FSAR., The sample point change was due to the owner not
using the well in the previous location. The distance to the sample
site was changed from &.7 km to 9.0 km. Minor clarifications were
also made in this rewrite,
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Numerous changes were made to the Offsite Dose Calculation Manual,
SUSMAP-2 (Issue 15, effective date October 20, 1987) to clarify the
location description of airborne sample site numbers F-7, F-9, A-19,
and R-11; direct radiation sample site numbers F=12, F-13, F-18,
A-7, A-9, A-20, R-2, and R-4; and waterborne drinking water site
number R-3. Reference Procedure Deviation Report number 87-2095 and
the associated SUSMAP-2 pages for detailed description of the
changes.

The final report on the Reactor Building Sump In-line Beta Monitor
System, submitted to the Nuclear Regulatory Commission via letter
P-87376 was issued October 22, 1987. This report recapped the series
of events which resulted in the purchase and testing of the
monitoring system. The testing demonstrated that the Reactor
Building Sump water could not be sufficiently cleaned to operate the
in=1ine beta monitor on a continuous basis. As a result, plans for
the continuous release mode have been abandoned.

RIS=73437-1 and 2 were both damaged in the fire of October 2, 1987.
New cables were installed and the monitors were reworked during the
fire outage.

Radiation doses resulting from the release of radicactive liquid and
gaseous effluents from Fort St. Vrain during 1987 are reported below.
Radiation doses are calculated in accordance with the Fort St. Vrain
Offsite Dose Calculation Manual (Procedure SUSMAP-2), which is based
on NUREG-0472, "Radiological Effluent Technical Specitications for
PWR's", NUREG-0133, "Preparation of Radiological Effluent Technical
Specifications for Nuclear Power Plants", and other inputs from the
Nuclear Regulatory Commission. The Nuclear Regulatory Commission
recently reviewed the Fort St. Vrain Offsite Dose Calculation Manual
(ODCM) with the assistance of the Idaho National Engineering
Laboratory and determined that "“. . . the Fort St. Vrain ODCM
generally uses documented and approved methods consistent with the
guidelines in NUREG-0133." As it is not practical to list all of the
assumptions used in making the dose assessment to the public, the
reader fs directed to SUSMAP-2 for further details.
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Doses are calculated for a hypothetical "maximum" individual present
at all times of the year in the sector with the highest X/Q and D/Q
values.

Liquid - 10CFR50

Whole Body 6.25E-02 mrem
Bone 1.86E-03 mrem
Liver 6.34E-02 mrem
Thyroid 6.08E-02 mrem
Kidney 6.17E-02 mrem
Lung 6.11E-02 mrem
GI 6.U9E-02 mrem
Gaseous - 10CFR50
Noble Gas Gamma 6.15E-01 mrad
Beta 1.61E+C0 mrad
Iudine, Particulates, Tritium
Adult
whole Body 1.18E-01 mrem
Organ (maximum) 1.18E=01 mrem
Bone 0.00C+01 mrem
Teen
Whole Body 1.35E-01 mrem
Organ (maximum) 1.35E-01 mren
Bone 0.00E+01 mrem
Child
Whole Body 1.94E-01 mrem
Organ (maximum) 1.94E-01 mrem
Bone 0.00E+01 mrem
Infant
Whole Body 1.51E-01 mrem
Organ (maximum) 1.51E-01 mrem
Bone 0.00E+0]1 mrem

Gaseous = 10CFR2C

Iodine, Particulates, Tritium



P-88086 e i February 29, 1988

A1l doses are within acceptable limits in accordance with 10CFR20 and
10CFR50.

It was felt that wuse of actual dilution factors was more accurate
than the annual average X/Q of 1.37E-06 s/m3 as previously reported
in the Final Safety Analysis Report. Beginning with 1987, dilution
factors for actual periods of release were used to calculate doses
from gaseous effluent releases.

The doses from gaseous releases are calculated including contribution
from direct radiation. A review of Thermoluminescence Dosimeter
data collected 1in 1986 has confirmed that no measurable direct
radiation exposure is attributable to Fort St. Vrain,

As mentioned earlier, the doses reported here are to the hypothetical
most exposed member of the public. In order to assess the actual
dose to the likely most exposed member of the public due to their
activities inside the site boundary, the following assumptions are
made:

1) Residents 1iving within **  ~ite buundary are at home during
50% of gaseous effluer ses.

2) As game fishing is 1. .. _revalent within the site boundary,
fish consumption is 25% of the adult fish consumption of
21 kg/yr as listed in SUSMAP-2,

3) Al other assumptions of SUSMAP-2 remain valid.
The resultant maximum doses are as follows:

Gas 1.4E+00 mrem
Liquid 3.5€-02 mrem

The doses demonstrate conformance with the exposure limit in 40CFR
Part 190 of 25 mrem to the total body, 75 mrem to the thyroid, and 25
mrem to any organ.

To show conformance with 40CFR190 subpart B, the total curies of
Krypton=85 released is <1.34E+00. The 29.78 kev iodine=129 peak s
pelow the minimum detectable energy of our detectors. We assume that
no fodine-129 (fission yield of 0.574 percent) has been released
because no measurable amount of iodine-13]1 (fission yield of 2.78
percent) has been detected at this station. The total release value
of gross alpha is 1isted in Table 2A Section D.
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An annual land use census is performed as part of the Fort St. Vrain
Radiological Environmental Monitoring Program. Changes made to
environmental sampling locations as a result of the annual land use
census are reported in the annual Radiological Environmental
Monitoring Program report.
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EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT
SUPPLEMENTAL INFORMATION

Facility: Fort St. Vrain Nuclear Generating Station

Licensee: Public Service Company of Colorado

1.

Regulatory Limits

Results of radicactivity analyses of gaseous and liquid effluent
are used in accordance with the methodology and parameters listed
in the Offsite Dose Calculation Manual (SUSMAP-2) to assure that
the concentrations at the point of release are maintained within
the limits set forth in the Technical Specifications. These
Timits will ensure that the quantity of radiocactive effluent
released from the plant 1is maintained as low as reasonably
achievable and in any event within the limits of 10CFR20 and in
accordance with 10CFR50.

The air dose due %o noble gases released in gaseous effluent at
the unrestricted area is limited to:

a. 5 millirads gamma and 10 millirads beta during any
calendar quarter, and,

b. 10 millirads gamma and 20 millirads beta during any
calendar year.

The dose to a member of the public due to I-131, tritium and
radicactive particulates with half-1ives longer than eight days
in gaseous effluent is limited to:

a. 7.5 millirems to any organ during any calendar quarter,
af:d.

b. 15 mi1lirems to any organ during any calendar year.
The dose rate due to radioactive gaseous effluent is limited to:
a. For noble gases, less than or equal to 500 millirems
per year to the total body and less than or equal to
3000 millirems per year to the skin, and,
b. For I-131, tritium and radiocactive particulates with

half=1ives greater than eight days, less than or equal
to 1500 millirems per year to any organ.
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The dose or dose commitment to a member of the public from
radioactive material in liquid effluent released to unrestricted
areas are limited as follows:

a. During any calendar quarter to less than or equal to
1.5 millirem to the total body and to less than or
equal to 5 millirems to any organ, and,

b. During any calendar year to less than or equal to 3
millirems to the total body and to lzss than or equal
to 10 millirems to any organ.

Maximum Permissible Concentrations

A1l Maximum Permissible Concentration (MPC) values wused in
determining allowable release rates from the gas waste holdup
system and the liquid waste system are those listed in Table II,
Columns 1 and 2 respectively, of Appendix B to 10CFR20. In
addition, for the MPC of cdissolved noble gases in 1liquid
effluent, the value of 2.00E-04 microcuries per milliliter was
used.

Average Energy

The average energy (E-BAR) of the radionuclide mixture in release
of fission and activation gases is not calculated nor used at
this facility.

Measurements and Approximation of Total Radiocaciivity

a. Fission and Activation Gases

Batch releases from the gas waste holdup system are
performed after sampling and analyses for noble gases and
tritium. These analytical results are wused along with
atmospheric dilution factors to determine the allowable
release rate. Gas is released on a continuous basis through
a gas waste header which is monitored by a noble gas monitor
and an fodine monitor. In the event of high activity in the
release header, control functions are initiated which divert
the gas to the gas waste holdup system.
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A1l radioactive gases are released to the Reactor Building
exhaust ventilation system which has a flow rate of
approximately 30,000 cubic feet per minute. The full flow
of this is directed through high efficiency particulate
filters (HEPA) and activated charcoal beds prior to the
release to the environment.

Downstream of the activated charcoal beds, the gas stream
radioactivity is continuously monitored and recorded by
noble gas monitors, particulate monitors, and iodine
monitors.

Iodine

For gaseous fodine, the Reactor Building exhaust ventilation
is monitored and recorded on a continuous basis. The fodine
cartridges used in these monitors are removed after one week
of service and quantitatively analyzed on a gamma
spectroscopy system. The quantity of radioiodine released
during that period is calculated based on the integrated
flow during the collection period.

Particulate

As in the case of the iodine discussed in b. above, a
particulate filter is removed and analyzed each week. Gross
beta analysis as well as gamma spectral analysis is
performed to identify and quantify any radionuclides. The
quantities of any radionuclides on this filter with
half-1ives greater than eight days would similarly be
correlated to total flow during the collection period.

Liquid Effluent

A1l liquid effluent discharged from the site reaches the
unrestricted area at the Goosequill Ditch. From that point
the effluent can be diverted to the St. Vrain Creek via the
St. Vrain Slough, or more commonly diverted to the
Grosequil) Pond which is approximately one mile North of the
plant site. Outfall from the Goosequill Pond reaches the
South Platte River. Both rivers converge approximately one
and one half miles from the plant site. The average stream
flow reported in section 5a. of this supplemental report is
a summation of both rivers and was received and tabulated
frem data provided by the Colorado Department of Nitural
Resources in Greeley, Colorado.
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Liquid effluent is released from the site using both a
continuous a.d cztch mode. The continuous mode (automatic
discharge mode) 1is used on the Turbine Building Sump
effluent where the only expected radionuclide 1is tritium.
This discharge path wutilizes a continuous sampler and an
aliquot of this composite sampler is taken three times per
week and analyzed for gross beta, gross alpha, tritium and
gamma emitters. Total flow integrators enable us to
calculate the total activity released via this pathway based
on composite sample results. Discharge from the Turbine
Building Sump is made directly to the unrestricted area with
no dilution.

The batch release mode is used on the Reactor Building Sump
effluent and the 1liquid waste processing system. The
Reactor Building Sump can hold several hundred thousand
gallons of waste water from various sources which could be
contaminated. The liquid waste system consists of two 2000
gallon receivers, one 2000 gallon monitoring tank and
associated filters and demineralizers. This system is
designed to collect and process contaminated waste water
resulting from reactor operations.

Prior to each release, duplicate samples are quantitatively
analyzed for their radioactive constituents. These analyses
include gross beta, gross alpha, tritium and gamma spectral
analyses. The results of these analyses and other analyses
as dictated by the gross beta results are used to determine
the maximum release rate from the site. The liquid effluent
is diluted with cooling tower blowdown which flows at a
minimum of 1100 gallons per minute. The resulting mixture
fs sampled during the release period to confirm compliance
with regulatory limits.

The liquid effluent from the batch release mode is monitored
continuously by redundant gamma activity monitors.

A1l tank level indicating devices, flow monitoring and
recording devices, and radifation monitor equipment are
calibrated and maintained at scheduled intervals in
accordance with established procedures.

Composite samples from the batch releases, and continuous
releases are analyzed monthly for Sr-89, Sr=90 and $-35.
A1l sample results are conservatively decay-corrected to the
start of the composite period.
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Overall Error

The overall error associated with determining the total
activity released from the site for both gaseous and liquid
effluent is estimated to be 17.3 percent. This value is the
square root of the sum of ~quares of counting statistics,
associated calibration errors, sampling errors and tank
volume estimates, each considered to be plus or minus 10
percent.

5. Batch Releases

Liquid

|Number of Batch Releases 75

l
| |
|Total Time Period for |
|Batch Releases |
| |
|[Maximum Time Period for |
|a Batch Release |
| |

|Average Time Period for |
|a Batch Release | 9.80E+00 HOURS

|

|

I

|

|

|

I

|

7.35E+02 HOURS

4.77€+01 HOURS

I
[Minimum Time Period for
|a Batch Release

l
|Average Stream Flow During
|Period of Effluent Release
| into @ Flowing Stream

1.48E+00 HOURS

3.19E+05 GALLONS PER
MINUTE
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[Number of Batch Releases

104

|

|Total Time Period for
|a Batch Release

|

3.71E+02 HOURS

|Maximum Time Period for
|a Batch Release

8.43E+00 HOURS

|Average Time Period for
|a Batch Release

3.57€+00 HOURS

l
|[Minimum Time Period for
|a Batch Release

|

7.76E-01 HOURS

———— — — — — —— — - — — —— —

6. Abnormal Releases

Liquid

|Number of Releases | 1.00E+00 |
ETota1 Activity Released i—‘____~3732f:5?—fU§T!37-—_—_i
Gaseous

[Number of Releases 0.00E+00

|Total Activity Released
|

~ 0.00E+00 CURTES




TABLE 1A

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT 1987

GASEOUS EFFLUENT-SUMMATION OF ALL RELEASES

Fission and activation products

1. Total release

2. Average release rate for
period

3. Percent of technical
specification limit

lodine

1. Total iodine-131

2. Average release rate for
period

3. Percent of technical
specification 1imit

Particulates
1. Particulates with half-lives
> 8 days

2. Average r-~lease rate for
period

3. Percent of technical
specification limit

4. Gross alpha radicactivity

Tritium

1; Total release

2. Average release rate for
period

3 Percent of tech.
Timit

spec.

| Unit | Quarter | Quarter |
etk =

Est. Total |

Error. %

1.26E+02
1.56E+01

1.43E+01
1.80E~00

3

| I
l I
I I
I l
I I
| l
l I

1.70E+01

Ci | <4, 445'067| <4 .44E-06
I
uCi/sec| <5.58E- 07—| <5 BBE-07
l
|
I
|

I
|
l
l
I
l
|

1.128+00 | 7.21E-01

| |
| | |
| 1.%1E-01 | 9.07E-02 |
| | |
| |
| |
| |

I
2.35E-03 | 1.51E-03
l

1.70E+01




TABLE 1C

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1987)
GASEQUS EFFLUENTS--GROUND-LEVEL RELEASE

CONTINUOUS MODE BATCH MODE

:ReToased : Unit : = | Quarter 3 : Quarter I!
Fission gases

| krypton-85 F 8 | | | <6.49E+C0 | <5.83E+00 |
=krypton385m f Ci { : : I. 14€_UT_:__§_73E-3T_=
|KFrongT T | |~ | T a0E0T |
=krypton-88 : K] : { : 1.97€-01 = 2.51E-01 :
=xenon-f§3 } o] : : {“T‘ZIE‘E?‘f'“T'EEEiﬁi‘:
| xenon-135 I Ci : : : 6.74E-01 : 1.11E+00 :
| xenon=135m : Ci g : { { }
| xenon=-138 } Ci ; : }_2?—§§E_UT—i_zf_sz-ﬁT.t
:xenon-133m : | : }'TTTE‘GI‘{‘—S‘GETT{
:xenon-13ih : Ci } : }—_5—3§E_UT—=—-——__—_—__=
ETota1 for period * i € E E i 1. ZGE-U?-E—_—-T§E_5T_E
Iodines

| TodTne=131 | CT | | | <I.08E-09 | <9.69E-10 |
;1od1ne-133 l Ci { { = { :
:1od1ne-135 : Ci } : } : {
:Tota1 for period E Ci E E i’"ﬁfﬁﬁfzﬁﬁ'i.—ﬁfﬁﬁE:ﬁﬁ—i

* Total values do not include "<" data



TABLE 1C (Continued)

Particulates

| strontium=-89

|
| strontium=90

|
|cesium=134

|cesium=137

|
|barium=lanthanum=140

* Total values do not include "<" data




TABLE 2A
EFFLUENT AND WASTE DISPOSAL SEMIANNUA. REPORT 1987
LIQUID EFFLUENT-SUMMATION OF ALL RELEASES

| Nuclide | Units | Quarter | Quarter | Est Total |

| I | 3 | 4 | Errc-. % |
| | | | | |
Fission and activation
products
1. Total release |Cs=137 | Ci1 | O.00E+00 | O0.00E+00 | 1.70E+01 |
I ! | | | |
2. Average diluted {uCi/m1 | 0.00E+00 | 0.00E+00 |
concentration | | | |
| | I |
3. Percent of | % | | |
applicable 1imit | | [ I
1. Total release |Co=60 | Ci | O.00E+00 | O0.00E+00 | 1.70E+01 |
I | | | | |
2. Average diluted juCi/m1 | 0.00E+00 | 0.00E+00 |
concentration [ | | |
| | [ |
3. Percent of | % | | |
applicable limit I | | I
Tritium
1. Total release |H=3 | €1 | 1.15E+01 | 1.06E+01 1.70E+01 |
| | I I I
2. Average diluted |uCi/mY | 2.08E-05 | 1.92E-05 |
concentration | I | |
I | | |
3. FPercent of | % | 6.93E-01 | 6.40E-01 |
applicable limit | | | |
Dissolved and entrained
gases
1. Total release |Xe=133 | Ci | 1.17E-03 | 0.00E+00 | 1.70E+01 |
I | | | | |
2. Average diluted |uCi/m1 | 2.12E-09 |~ 0.00E+00 |
concentration | I | |
| | I |
3. Percent of [ % | 1.06E-03 | |
applicable limit | | | |
1. Tota! release |Xe=135 | Cif | 2.67E-05 | 0.00E+00 | 1.70E+01 |
| | | | |
2. Averige diluted luCi/m1 | 4,.84E-11 | 0.00E+00 | |
concantration I I | |
[ | I
3, Percuent of |7 % | 2.42E-05 | 0.00E+00 I
| | | I

applicable limit




"

Page 2
TABLE 2A (Continued)

Gross alpha radioactivity

1. Total release | €1 |<1.74E-04 | <7.52E-04 | 1.70E+01 |
I | I | l

Volume of waste released
(prior to dilution) |Titers | 1.06E+07 | 5.09E+07 | |

Volume of dilution water
used during release |Liters | 5.52E+08 | 5.52E+08 | |




TABLE 28

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1337)
LIQUID EFFLUENTS

CONTINUOUS MODE

BATCH MODE

Nuclides Released | Unit | Quarter 3 | Quarter & | Quarter 3 | Quarter 4 |
strontium-89 } Ci : <7, §?E_65—:—2T753F:§I-|—23"553353-=—2§_-§F—53'l
strontium=-90 : (o] : <1.9 { <1.07E- } <5 44E-0 ;’33—313_63'=
cesium-134 : o] } <5.50E-04 : <3,53E-03 }_?77T3I:53—}—?T—§'E_ﬁz-=
cesium=137 : Ct : <5.43E-04 : <3.46E-03 : <2.10E-04 { <1.31E-04 :
fodine-131 E Ci i <§ . 30€-04 E_zf—7§§:ﬁ§—i_?ng7f:ﬁz_i-?T—ﬁzf—ﬁi—i
cobalt-58 | Cf | <4.56E-04 | <2.91E-03 | <1.76E-04 | <1.10E-04 |
cobalt-60 : C1 : <5.12E- 01*: <3.28E-03 } <1.98E-04 { <1.24E-04 :
ore9 | T | B TR | 5 TAEOT | <3 ATE 0| <2 TBEOF |
zinc-65 : € : <1.10E-03 im{m:ml
manganese-54 } (] : <4 4BE-D4 : <2 .B6E-03 ;—ZT—7§E—51—:—2T~57E_5T.=
chromium=51 { Ci { : : : :

| | | | | |
zirconium=niobiun-5 e | | | |
mo 1ybdenum=99 : Ci ‘ <3.38E-03 : <2.16k- 02'= <1, §1E’ﬁ§'=”2§‘T§€'ﬁI'{
technetium=99m : Ci : { : { :
barium=-lanthanum=-140 : Ci : : { : :
cerium-14] E Ci E"27.16E-03 i_“?_§§F:U§'i_?5777!'5i-i-?T_73F-53°i
tritium | € | T1.91E-01 | 6.436-01 | 1.13E+01 | 9.95E+00 |
sulfur=-35 E Ci E <1.59E-02 i <7.78E-02 E_Z7T7EE:UI-E_zTT§TE:5§_i
Total for perfod (above)*| Cf | 1.91E-01 | 6.43E-01 | 1.T3E+01 | 9.95E+00 |

Total values do not include "<" data



TABLE 2B (Continued)

Continuous Mode Batch Mode
| xenon=133 | Ci | <1.51E-03 | <9.66E-03 | <1.73E-03 | <3.64E-04 |
| | I | | h I
| xenon=135 '~ €1 | <4.00E-04 | <2.56E-03 | <3.40E-05 | <§.63E-05 |
| | l | | I

* Total values do not include "<" data



— ————— — ——— — — — — — — —— ———— —

TABLE 3

EFFLUENT AND WASTE DISPOSAL SEMIANNUAL REPORT (1987)
SOLID WASTE AND IRRADIATED FUEL SHIPMENTS
SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISRSAL (Not irradiated fuel)

Type of waste [ Unit | 6-month | Est. Total |
| | Period | Error. % |
| | | |
| | | |

a. Spent resins, filter | m* | 0.00E+00 [ |

sludges, evaporator R - BT 0.00E+00 | 0 |
bottoms, etc. | | [ |
| | L |
| | | |
b. Dry compressible waste, | m* | 2.76E+00 | |
contaminated equip. etc. | Cf | 3.04E-01 } 2.41 :
| |
| | | |
¢. Irradiated components, | m* | 2.74E+01 | |
control rods, et:. ) 8t ) 1.03E+02 | 7.4 |
| | | |
| | | |

d. Other (describe) | 8 | 0.00E+00 | |
| €1} 0.00E+00 | 0 |
| [ | |

Estimate of major nuclide composition (by type of waste)
1Content Curies |~ Error % |

%
a. PROCESS WASTE:  NONE
b. DRY ACTIVE WASTE:
Fe-55 74.3% 2.26E-01 2.98
H=3 18.0% 5.47E- 5.23
§-35 2.8% 8.52E-03 3,22
C-14 2.1% 6.37E-03 1.58
Ag=110m 0.9% 2.R3E-03 3.05
¢. IRRADIATED COMP .
H=3 86.2% 8 87E+01 9.20
Fe-55 5.8% 6.01E+00 9.3
Co-60 4.6% 4. 69E+00 9,39
C-14 1.7% | 1.73E+00 2.32
Eu=155 0.7% 6.97E-01 01
Eu-154 0. 6.66E-01 01

d. OTHER: NONE |

Solid Waste Disposition

Number of Shipments Mode of Transportation Destination

i 4ighway Beatty, NV

IRRADIATED FUEL SHIPMENTS (Disposition)

Mode of Transportation Destination

Number of Shipments
NONE
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@ Public Service" iy D

February 29, 1988
Fort St. Vrain
Unit No. 1
P-88086

Document Control Desk
U. §. Nuclear Regulatory Commission
Washington, DC 20555

Docket No. 50-267

SUBJECT: Semi-Annual Radicactive Effluent
Release Report

Gentlemen:

Attached please find the Semi-Annual Radicactive Effluent Release
Report for the Fort St. Vrain Nuclear Generating Station.

This report covers the perfod July 1, 1987 through December 31, 1987,
and 1s submitted pursuant to Section 7.5.1.e of the Fort St. Vrain
Technical Specifications.

Please contact Mr. M. H, Holmes at (303) 4B0-6960 if you have any
questions regarding this report.

Sincerely,

R. 0. Williams, Jr.

Vice President, Nuclear
Operations

Fort St. Vrain Nuclear
Generating Station

ROW: VHF/skd

Attachments
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¢C w/attachments:

Regiona) Administrator, Reyion IV

U. §. Nuclear Regulatory Commission

Attn: Mr. T. F, Westerman, Chief
Projects Section B

611 Ryan Plaza Drive, Suite 1000

Arlington, Texas 76011

Mr. Robert Farrel)
Senior Resident Inspector
Fort St. Vrain Station

Dottie Sherm*n, ANI Library

American Nuclear Insurers

The Exchange Suite, 270 Farmington Avenue
Farmington, Connecticut 06032

Mr. Albert J. Hazle, Director
Radiation Control Division
Colorado Department of Health
4210 €. 11th Ave.

Denver, CO 80220

Mr. Mike T0lphin, Site Manager
Generai Atomic Company

P.O. Box 426

Platteville, CO 80651

Mr. Paul B. Smith

Regional kepresentative, Radiation Program
U. §. Environmental Protection Agency
Region VIII

Suite 900, 1860 Lincoln St.

Denver, CO 80203

fir. Frank Rozich, Director
Water Pollution Control Division
Coiorado Depar=ment of Health
4210 East 1ith Ave.

Denver, CO 80220

February 29, 1988
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Mr. George Campbell
Environmenta) Science Division
Rockwell International

123 Building

P. 0. Box 464

Golden, CO 80401

Dr. James E. Johnson

Radiology & Radiation Biology Dept.
Colorado State University

Fort Collins, CO 80523



