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Assessment of Offsite Radiation Doses 
from the Three Mile Island Unit 2 Accident 

EXECUTIVE SUMMARY 

Estimates of total, time integrated offsite radiation 
doses from the accident nt Three Mile Island are summarized in 
the table on page v. The most significant doses are from 
the release of airborne radioactive noble gases. The 
best estimate of maximum potential whole body dose from 
noble gases at any offsite location is 76 millirem. The 
analogous estimate of cumulative population dose within a 
50-mile radius is 3500 person-rem. 

Based on techniques used in this analysis, dose 
estimates are consistent with the release of about seven 
million curies of noble gases in the first one-and-one-half 
days of the accident, two million in the next two days and 
one million in the next three days, and a relatively small 
amount thereafter. 

The estimates were made by Pickard, Lowe and Garrick, Inc. 
based primarily on radiation measurements made in the 
plant and in the field by Metropolitan Edison and Porter-
Gertz Consultants, Inc., and on meteorological data from 
the Three Mile Island weather tower • 

EXPOSURE FROM NOBLE GASES 

Strip chart records from all noble gas radiation 
monitors in the plant ventilation exhaust show no significant 
radiation levels during the first three hours of the accident. 
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Since these monitors are in the most probable pathway for 
release, it is concluded that no significant releases 
occurred before 0700 on March 28. Shortly after 0700, how
ever, these monitors, which are designed to read normal 
low levels, indicated rapidly increasing radiation concen-
trations. 
high side • 

Within a few minutes, they went off scale on the 
At about the same time, the in-plant building 

area monitors which measure radiation levels inside the fuel 
handling and auxiliary buildings began to record increasing 
levels from about 1 milliroentgen per hour at 0700 to 100 
milliroentgen per hour at 0740. At about 0900, the readings 
began to increase again and reached about 1000 milliroentgen 
per hour at lOOO .hours. They continued to fluctuate at high 
levels for about four days. 

Gamma doses outside plant buildings and offsite were 
measured by thermoluminescent dosimeters (TLOs) at 20 stations 
located around the plant at distances from 260 to 24,000 meters. 
The TLOs were in place as part of the routine environmental 
monitoring program when the accident started. They were used 
to measure integrated gamma dose over selected time intervals 
during the course of the accident • 

Measurements from the TLOs and in-plant area monitors 
were used to estimate offsite doses from the release of radio
active noble gases. First, it is assumed, for reasons discussed 
in the body of this report, that radiation levels measured by 
area monitors in the auxiliary and fuel handling buildings are 
proportional to the rate at which airborne gamma activity was 
released to the environment. These assumed relative release 
rates were combined with contemporaneous atmospheric dispersion 
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estimates to calculate gamma doses for the exposure time period 
and location of each TLO. Then release rates were adjusted so 

that calculated doses best matched the TLD dose measurements. 
Once the release rates were defined in this way, they were 
used along with the same atmospheric dispersion model and weather 
data to calculate doses at all offsite locations out to 50 miles. 

EXPOSURE FROM AIRBORNE IODINES 

The best estimates of potential maximum individual 
thyroid dose from airborne iodine are about 10 millirem from 
air inhalation, and 1.1 millirem from drinking milk. The best 

estimates of population exposure within SO miles of the site 
due to iodine inhalation and drinking milk are, respectively: 
180 and 1100 person-rem to the thyroid. 

Air leaving the plant vent was sampled continuously 
to measure radioactive iodine during the course of the accident. 
These measurements indicate about 14 curies of iodine-131 were 
released from the station vent through April 30th. Airborne 
iodine-131 concentrations were also measured at eight offsite 
locations. The offsite concentration measurements were compared 
with concentrations calculated using measured release rates 
and weather data. Both the measurements and calculations were 
used to estimate the offsite doses • 

Preliminary evaluations of particulate radioisotopes 
in airborne effluents indicate that these isotopes did not 
contribute significantly to offsite doses. 

EXPOSURE FROM LIQUID RELEASES 

The maximum individual dose from radioactive materials 
in water released from the plant during the course of the 
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accident is estimated to be much less than one millirem. 
The corresponding population dose from drinking water, 
eating fish, and recreational uses of the river is less 
than one person-rem. 

Analyses of samples from discharged water and the 

river indicate that iodine-131 ia the only aignificant 
accident-generated. isotoPe rele~ae4' from tbe~plant. The - ~ 

best estimate is that 0.2~ curiea ~re released from ~c~ ·2S 
through April 30. 

Samples of river water collected downstream have 
shown no increase over normal background concentrations 
of radioactive materials except for four samples. Three 
of these are from the Columbia· Water Treatment plant, about 
17 miles downstream. These three samples were taken within 
the first five days after the accident started. They showed 
iodine-131 concentrations slightly above detectable levels 

but far below allowable limits. Iodine-131 was also detected 
just above minimum detectable limits in one sample collected 
on April 27 from the Wrightsville Water Treatm~nt Plant 

about 16 miles downstream • 
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Su...ey Table 

su.aary of Eatiaatod Offaite Radiation Doaoa fra. the Accident at THI Unit 2 

Total Eati.ated Integrated Doae 171 fra. Accident 
~x1•u. ln4Ivldual DOae 

Releaae 
~ 

Liquid 

O.aeoua 

Pathway 

Ddnkinq water 

f'iah in<Jeation 
swi .. inq, boating 
and ahoreltne 
activitioa 

Noble gaaea in plu.e 
Noble qaaea in plu.e 
Jodinu inhalation 
Iodine uptake 
throu<Jh cow •llk 
inCJ••tion 
Particulate iaotope 
inhalAtion or 
in9eation 

Orqan 
Affected 

Thyroid 

Thyroid 
Whole body 

Whole body 
Skin lSI 

Thyroid(childl 
ThyroidUnfant) 

( 3) 

1•1ll1re•l 
fro• Rileue ' 
EnvironNntal fro. 

Diaper don EnvironiiiCintel Population Doae Reference Section 
Hodel a MeaaureiiiCinta f[!!non-re•l in Re(!2rt 

(6) <0.04 (l) <1.0 Section 3.3 'Apx £ 
(6) <0.02 (l) <1.0 Section 3.3 • Apx £ 
(6) <<0.01 (l) <1.0 Section l.l • Apx E 

75 76 3SOQ Section 4 . 3 

200 (21 7170 Suction 4.3 
9.8 5.0 180 Section 5.3 
14) 1.1 1100 Section 5.3 

(ll (3) (3) Section 5.l 

(1) lodine-lll wee ue~ct~ in onlt a few of tho water •~lea collected and none ~f tho other aawplea . Cunc~ntretiona 
ueed in doaa ••••••.ant• are aaeu.od to be tho •ini•u. detectable level. 

(2) No environ .. ntel infor .. tion ia available for thia pathway. 
(l) Prelt.inery evaluation• indicate that particulate iaotopea did not contribute aiqnificently to offaito dosaa . 
(4) ~o oatiM4to fro. affluent roleeao data ia included aince enviro~ntel aag~lea qivo .oro accurate roaulta (Section S.l). 

(5) Jncludea 8 and l doae to akin. 
(6) Calculation• baaed on eatl .. tad roloasoa and river dilution are conaiatent wit~ calculation• baaed on 

environ.antal IIICiaaura.enta. 

(71 Coaoa ~rc co.pulod for varying tiiiiCI periods tu include tho doao fro. .oro than 99\ of the eati.atod ~alaaaod through Aprll JO. 
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1.0 PURPOSE AND SUMMARY 

When a general emergency was declared at 7:24 a.m. on 
March 28, 1979, Metropolitan Edison in conformance with the 
emergency plan, sent radiation monitoring teams into the field 
and initiated an augmented environmental ra~iation measurement 
program. The objective was to provide information for those 
who had to make decisions concerning stabilization of the plant 
and protection of the publi~. When this first priority 
object-ive was being well served, an organized effort was 
started within the first two days to assemble all pertinent 
plant and environmental data as a basis for a more refined 

estimate of integrated radiation doses in the environment 
as a function of time and location. These dose estimates have 

been made and are reported herein. They are based on releases 
through April 30, 1979. 

The report is divided into three parts: the first evaluates 
offsite doses from radioactive liquids; the second, do~es from 
noble gases; and the third, doses from radioactive iodine and 
particulates . A compilation of all pertinent data 
i s included in the Appendices • 
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2.0 REFERENCES 

The dose estimates reported herein are based primarily 
on data from radiation and weather measurements made by and 
for Metropolitan Edison Company during the full course of the 
accident. Most of the radioactive releases to the environ
ment occurred before extensive monitoring programs were 
implemented by other groups. For this reason, only a small 
portion of the large number of measurements made by other 
groups has been evaluated. The data used are sufficiently 
comprehensive to support a reasonably accurate assessment of 
offsite radiation doses • 

Each of the data sources used is discussed in the 
following sections. 

2.1 Measured Releases 

Metropolitan Edison Company operates a program to measure 
the radioactivity in liquids and gases released to the environ
ment from the Three Mile Island plant. The program includes 
continuous automatic radioactivity measurements and periodic 
sampling and analysis of all potentially-radioactive liquid 
and gas effluent streams. Sample analysis results are used 
where available for quantitative assessments in· this report. 
Measurements made with automated monitoring equipment are, in 
most cases, less accurate and/or less sensitive than those made 
by sampling and laboratory analysis • 
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(7) 
Liquid Effluent 
Radioactivity 
Concentration 
(cont'd) 

(C) Liquid 
Effluent Flow: 

Continuous measurements of radioactivity 
concentration in flowing liquid effluent 

streams. 

Records· of operating status, tank 
volume changes and effluent flow rates. 

Data from these sources is summarized in Appendix c. 

2.2 Estimated Release Rates 

For periods when measurements of the radioactivity concen
tration in releases were not available, estimates were made using 
radiation levels measured in the environment along with weather 

conditions measured at the meteorological tower, and/or radiation 
levels measured by the area monitors inside the Unit 2 auxiliary 
and fuel handling building~. 

2.3 Meteorological Data 

Z.tetropolitan Edison Company maintains a meteorological 
tower located at the north end of the island to support normal 
plant operation and accident control. Data from this tower 
were continuously available via redundant sensors before, during 
and after the accident. They were used with atmospheric 
dispersion models to estimate noble gas releases and to compute 
radiation doses due to airborne releases. A description of the 
meteorological program is in Appendix A along with tabulations 
of data collected during the accident. 

2.4 Radiological Environment ~onitoring Program (REMP) 

For about five years, ~etropolitan Edison Company has conducted 
an operational environmental monitoring program to evaluate the 
radiolog ic~! impact of T~I station operations by sampling and 
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analyzing media from the aquatic, terrestrial and atmospheric 
environments in the vicinity of the station (within 5 to 10 
miles). In accordance with emergency response plans, the 
program was intensified immediately following the accident. A 
summary of program results for the period from the start of 
the accident through April 30, 1979 is included in Appendix D, 
along with a description of the program and a tabulation of 

all data collected. 

2.5 In-Plant Area Radiation Monitors 

Strip chart recordings of radiation measurements in many 
areas in the auxiliary and fuel handling buildings were used. 
These strip charts are designated HP-UR-1901 and 1902. 

2.6 Other References 

Many other references were utilized including: 
(1) "Mechanical Flow Diagrams, Electrical One Line 

Diagrams and General Arrangement Drawings, Three 
Mile Island Nuclear Station- Unit No. 2,R by 
Burns and Roe, Inc., April 1979. 

(2) "Population Dose and Health Impact of the Accident 

(3) 

(4) 

(5) 

at the Three Mile Island Nuclear Station (A Preliminary 
assessment for the period March 28 through April 7, 1979)," 

by the Ad Hoc Population Dose Assessment Group, 
May 10, 1979. 
NRC Regulatory Guide 1.111 for dispersion plume models. 

NRC Regulatory Guide 1.109 for environmental pathway 
models. 
Three Mile Island Unit 2 Final Safety Analysis Report. 
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(6) "Preliminary Report on Sources and Pathways of TMI-2 
Releases of Radioactive Material", Metropolitan Edison 

Draft, dated 6/22/79. 

(7) "Preliminary Annotated Sequence of Events, March 28, 
1979", Metropolitan Edison Draft, dated 6/22/79. 
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3.0 OFFSITE LIQUID RELEASE AND DOSES 

3.1 Releases 

3.1.1 Release Quantities 

During normal operations, the two nuclear units at 
Three Mile Island Nuclear Generating Station· routinely release 
small quantities of radioactive isotopes in liquids discharged 
to the Susquehanna River in accordance with limits specified by 
the operating license. At the time of the accident at Unit 2, 
Unit 1 had just been refueled and wastes .typical of refueling 
operations were being treated and released. From March 28, 1979 
to April 30, 1979, these releases included 10.7 curies of tritium 
and about 0.3 curies of other radioisotopes as shown in Table 3-1. 

The only significant radionuclide released to the river 
from Unit 2 as a result of the accident was iodine-131. The best 
estimate is that .24 curies of iodine-131 were released from 
March 28 through April 30. Most of this was released from 
March 31 through April 2 as is shown in Figure 3-1. 

Although the release of iodine-131 in liquid effluents 
exceeded normal levels because of the accident, all liquid 
releases,including this iodine,were within acceptable release 
rate limits specified by the operating license. Concentrations 
in releases were within limits of federal regulations in 10CFR20.106, 
and 10CFR20.303. They did not exceed values in l0CFR20, Appendix B, 
Table II, when as the regulation permits, they are averaged over 
twenty-four hours (lOCFR20.303) or one year (10CFR20.106). 

3.1.2 Release Paths 

The sources of the iodine-131 in liquid discharges were 
the Industrial Waste Treatment System (IWTS) and the Industrial 
Waste Filter System (IWFS). These systems which are shown 
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schematically in Figure 3-2 are used to filter and, if necessary, 
neutralize floor drainage from plant areas having low potential 
for significant radioactive contamination. Following the accident, 

small quantities of iodine-131 entered these normally non
radioactive sumps and were pumped to the IWTS and IWFS. A 
schematic diagram showing details of the streams feeding the 
IWTS and IWFS is given in Figure 9.3-4 of the Three Mile Island 
Unit 2 Final Safety Analysis Report. 

The secondary neutralization ·tank (Figure 3-2) was not a 
source of any radioisotopes in liquid releases. It receives 
liquid waste from a system in which raw river water is purified 
for use in the plant. Since the system does not process plant 

effluents, but only river ·water, no radioactive iodine would 
be expected in it. Analyses of tank contents made during the 
course of the accident has confirmed that no radioactive isotopes 
from the plant entered this system. 

Analyses indicate that the Waste Evaporator Condensate 
Storage Tanks (WECST) were the source of essentially all of the 
radionuclides from normal refueling operations which were 
released to the river including a trace of iodine-131 (about 
1~ of that discharged from IWTS and IWFS). They were not the 
source of accident generated radionuclide discharges. These 
tanks are used for hold-up of radioactive liquid waste in normal 
operation. They are located in Unit 1, but receive liquid 
wastes from both units. They are used to control batch releases 
of radioactive liquid wastes to the Susquehanna River in accor
dance with plant procedures and Technical Specifications and 
governmental regulations. Each batch is sampled and analyzed 
prior to release. After release, contents are diluted in the 
mechanical draft cooling tower blowdown before discharge to the 
river. Releases from these tanks are controlled so that 

calculated concentrations at the point of discharge to the river 
do not exceed ten percent of maximum permissible concentrations 
in l0CFR20, Appendix B, Table II. 
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3.1.3 IWTS and IWFS Release Measurements 

Prior to the accident, effluents from the IWTS and IWFS 

were not routinely sampled and analyzed because the potential 
for significant contamination of these systems was low. After 
the accident, a program for regular sampling and analysis was 

instituted. From March 28, at 0700, through April 30, all but 
one of 17 releases from the IWTS and four of 12 from the IWFS 
systems were sampled • 

The five discharges that were not sampled are shown below: 

Source Date Start Stop 

IWTS 3/28 0400 0900 
IWFS 3/31 0140 0430 
IWFS 4/01 0130 0534 
IWFS 4/01 1521 1915 
IWFS 4/02 0515 1110 

Concentrations and quantities of iodine-131 released in 
these discharges have been estimated from data for subsequent 
discharges for which measurements were available. ~easurement 

of iodine-131 in water samples collected from the Susquehanna 
River downstream of the point of discharge (se_e Section 3. 2 
below) indicate these estimates are reasonable. Data from 

a liquid effluent monitor which operated continuously at the 
point of discharge to the river have been used to make upper 
limit estimates of concentrations and quantities released in 
these discharges. The best estimates and upper limit estimates 
are described below. 
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It is unlikely that any iodine-131 was released in the 
unsampled March 28 discharge from the IWTS. Routine sampling 
(grab samples about every two hours) and analysis of contents 
of the IWTS and IWFS began on ~arch 29. Samples from the IWTS 
on March 29 and 30 indicate no detectable iodine-131 in the 
IWTS. In addition, the unsampled March 28 IWTS release was 
terminated at 0900, just a short time after release of radio
active materials to plant areas other than .the containment 
building. Because of hold-up times in feed stream sumps, and 
in the IWTS sump, and because no iodine-131 was detected in 
two subsequent samples, it is unlikely that significant quantities 
of iodine-131 were released during the March 28 IWTS discharge. 

For purposes of estimation, however, the concentration of 
iodine-131 in that release is assumed to be the average concen
tration of IWTS discharges for the period March 28 to April 2. 

A best estimate of the quantities of iodine-131 in the 
four unsampled IWFS releases was developed from concentrations 
measured subsequently in IWFS discharges. A sample from the 
first post-accident IWFS discharge was collected on March 30 
but it was misplaced in the sample storage area for several 
weeks. When it was analyzed after it was located on April 24 
there was no detectable iodine-131 in the sample. After adjust

ment of the minimum detectable concentration for radioactive 
decay of iodine-131, it was concluded that the concentration in 
the IWFS sump on March 30 was at most 5.6 x 10-7 ~Ci/cc. When 
the IWFS sump was next sampled on April 7 (for the discharge 
starting April 6) the concentration was 3.4 x 10-6 ~Ci/cc. 
Measured concentrations in the next three discharges from April 
10 through April 16 varied over the range from 3.8 x lo-7 ~Ci/cc 
to 7.9 x lo-6 uCi/cc. It is assumed that the IWFS sump concen
cratiun during the four unsampled discharges from March 31 to 
rlpril 2 was 2.5 x 10-6 ~Ci/cc, the average of concentrations 

:~<:!asured in the IWFS sump from April 6 to April 6. On this basis 
:~~.=: :our unsampled releases contained a total of 1377 ~Ci of 
iodine-131. 
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1-'lGUUE 3- 2 

LIQUID fCEU:ASE FLOW P,A'fliS I:'RQM 'J'I11 UUJ'J'S 1 ' 2 

Waste 
Effluent 
t'rolll River 
Water Purification 

SysteJn 
(Non-Radioactive) 

WECST A, ll ** 
SecondAry Unit 1 (Serves 
Neutralization both Units) 

' 

( 

\ 
Tank 
(Servos both Units) ••• ~ s 

1--llMl.-6 ll 
us'!uehann~ 
ver J 

Non- J ltad io11ct ivu ~:, ,:, 
Station 
llischar'.Je 

-,. ~ 
L-7*** ~ 

Cool in'.J 
'l'owur 
Ulowdown, 
t::lc. • UIFS• IH'l'S ) 

t t 
Sumps Swnps 
Unit 1, 2 Unit l, 2 

• 'l'ha Industrial wasta Treatment System (IWTS) and IndustriAl Waste Filter System (IWFS) 
collect floor drainage fo~ areas having normally low p~tential for. contamination by radio
nctive t~aterinls, but ~~11 ~unr.tities of iodine-131 entered these systems after the accident. 

• • Wt::CS'l'- Wasle Evaporator Condensate StQr~CJe 'l'ank 
'l'hose tanks are ttle only sources of radioactive isotopes in liquid discharges 
durin'.) nonnal operations. 

au Continuous rddiation monitors in liquid discharge lines which record and alarm in both control 
rooms. ltHI.-6 closes WECST discharge valve on ala~. 
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4.0 _OFFSITE NOBLE GAS RELEASES AND DOSES 

~he analyses made to estimate offsite doses from 
radioactive noble gases are discussed below in three 
sections. Section 4.1 deals with releases of radioactive 
materials from the plant; Section 4.2 with radiation dose 
measurements outside the plant and offsite; and Section 4.3 
with offsite dose calculations. 

4.1 Releases fro~ the Plant 

Radioactive noble gases could have been released to 
the atmosphere in leakage from the reactor building, in 
steam released from the atmospheric steam dump valves or 
in ventilation air from the auxiliary and fuel handling 
buildings which is exhausted through the plant vent. 
Evaluations of these and other potential sources indicate 
that the only significant releases occurred from the plan~ 
vent. ~hese evaluations are summarized in the "Preliminary 
Report on Sources and Pathways of TMI Releases of Radioactive 
Materials", dated July 16, 1979 (Rev. 0). 

4.1.1 Plant Vent Monitors 

Strip chart records from all noble gas radiation 
monitors located in the plant ventilation system exhaust 
have been examined in detail. They show no significant 
radiation levels during the first three hours following the 
reactor trip at 0400 on March 28. Since the plant vent was 
the pathway for release of noble gases, it is concluded that 
no significant releaseS occurred !rom 0400 to 0700 hours. 
About 0700, however, the plant vent monitors increased 
rapidly to full scale indicating that releases had started. 
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The plant vent monitors are designed to measure 
very low levels of radiation during normal operation, and 
to qive plant operators rapid indication when these levels 
increase. They are not desi~ed to provide information 
about releases of the maqnitude experienced during the 
accident. While they did show when significant increases 
started, they went off-scale at too lov a level to be useful 
in makinq quantitative measurements. Furthermore, because 
of their sensitivity, they stayed off-scale for a number of 
days, being affected not only by radiation in vent gases, 
but also by radiation from liquids, gases and/cr deposited 
solids in the rooms in which the monitors are located and 
by radioactive materials deposited in the monitoring systems 
themselves. 

4.1.2 In Plant Area Radiation Monitors 

At about 0700, the same time the plant vent monitors 
went off-scale, the inplant area monitors inside the fuel 
handling and auxiliary buildings began to record incre~sing 

__ ~evels from 1 milliroentgen per hour at 0700 to 100 milliroentgen 
per hour at 0740. At about 0900, the readings began to increase 
again and by 1000 hours read about 1000 milliroentgen per hour. 

Th~y continued to ;!~ctuate at high levels for about four days, 
as is indicated on Fiqure 4-l. One or more of these area moni
tors continued to read on-scale during the course of the accident. 

Strip chart recordings from the•! monitors provide 
information which was used to estimate the relative maqnitude 
of releases from the plant as a function of time. 
Although these monitors respond to ai:bo~e radioactivity, 
they also could ~asure radiation from nearby local sources 
such as liquids and qases in tanks and pipes, as well as 
radioactive materials on filter banks. However, area 
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monitors in several different locations responded together 
(but at different m~gnitudes) , periodically rising as much 
as an order of magnitude to a peak, then returning to an 
elevated baseline. This suggests that they were responding 
primarily to fluctuations in airborne radioactivity which 
affected all of them in about the same way, rather t~an to 
local sources which would affect each one differently. 
After the first day of the accident, upward fluctuations 
occurred when the makeup tank was vented, further demonstrating 
that the monitors responded to events which released radio
activity to the building a~~sphere. Additionally, grab 
samples from the pla.nt vent on ~arch 31 shown on Fiqure 4-3, 
agree well wi~~ the assumed noble gas release rates. 
it is inferred that the recorded levels are primarily 
to the concentration of radioactivity in the building 

Thus, 
related 
air. 

The assumption that area monitor levels are 
proportional to release rates also depends on the subsidiary 
assumption that the ventilation system exhaust was operated 
at a constant !low rate throughout the course of the accident. 
This appears to be true with minor exceptions. Review of 
ventilation system operations indicates that either the 
auxiliary building fans or the fuel handling building. fans 
were on at all times after 0900 on March 28, when significant 
releases began. The fuel handling building fans were onl y 
of! !or a one-hour period starting at 0100 on March 29. 
Therefore, it is judged that area radiation monitor readings, 
as sUQmarized in Figure 4-l, adequately characterize relative 
release rates. 
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The fuel handling and auxiliary building ventilation 
systems each have charcoal filter heds for iodine removal. 
Evaluations of iodine inventories on charcoal samples from 
these filter banks indicate about four times as much iodine 
was collected on charcoal ~ the fuel handling building 
ventilation system as on the auxiliary building charcoal 
(see the report entitled "Analysis of the Adsorbers and 
Adaorbents from Three Mile Island Unit 12• by Nuclear 
Consulting Services, Inc.). Assuming the noble gases were 
released in proportion to the iodines, and considering that 
the fuel handling building ventilation system operated 
almost continuously, it can be inferred that a greater 
portion of the noble gases were released through the fuel 
handling building to the plant vent. The principal area 
monitor (HP-R-3240) used to define the release trend on 
Figure 4-l is located near the filter banks which service 
the fuel handling building and, thus, was in a good location 
to have responded to the bulk of the releases. 

There are openings between the fuel handling and 
auxiliary building air spaces and the pressure balance is 
such that flow occurs from the auxiliary building to the 
fuel handling building. Therefore , measurements indicating 
~at a greater proportion of the releases may have been from 
the fuel handling building exhaust system while the source of 
leakage was probably in the auxiliary building are not 
n~cessarily contrary to expectations. 

The wide fluctuations in area monitor readings suggest 
that the sources of noble gas releases were inte~ttent 
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and associated with the paths of liquids and gases following 
their letdown from the primary system. It does not seem 
plausible, based on the available data, that a release of 
liquids from the reactor building sump into the auxiliary 
building could have caused the observed area monitor responses 
since changes in area monitor readings continued long after 

"the reactor building sump discharge line was isolated and the 
reactor building was at subatmospheric pressure. 

4.1.3 Noble Gas ~ix 

It is assumed for purposes of this analysis that the 
"mix" of noble gas fission products released is, with one 
exception, the same as that calculated to be in the nuclear 
fuel by the ORIGEN computer program. This program computes 
the quantities of fission products as a function of time 
following reactor trip based on the Unit 2 operating history 
prior to ~arch 28, 1979. 

Comparisons of the ORIGEN results with measurements of 
isotopic mix in samples of gaseous effluent show good agree
ment except that measured values of Xe-l33m were about a 
factor of 6 lower than ORIGEN predictions. Following an 
evaluation of assumptions in the ORIGEN program, it was 
decided that the measured Xe-l33m fraction was more appropriate 
and ORIGEN results were modified accordingly. The resulting 
noble gas mix versus time is shown in Figure 4-2. Dose cal
culations which follow are not sensitive to the relative 
quantities of xe-l33m which comprises only a small portion of 
the mix. 
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Isotopic analyses of noble gases found in the plume by 
DOE helicopter monitoring teams have also been made. A ~re
liminary analysis made by DOE of a plume sample taken about 
12 hours after the accident showed the presence of Xe-133, 
Xe-135 and Kr-88 in proportion to ORIGEN predictions. Krypton 
would not have been expected if the only major source of noble 
gas releases had been iodine decay in the auxiliary building 
sump. 

The released mix is complicated by the separation of the 
noble gas and iodine isotopes during the changes in the 
steam-~ater-air environment in which the isotopes were trans
ported for days after the accident. Iodines tend to remain 
with the liquid phase whereas noble gases remain with the 
gaseous phase. Additionally, iodine isotopes decay to produce 
many of the noble gas isotopes. Thus, it is not obvious that 
the mix in released gases would be like that in the fuel had 
there been no fuel failure. Nonetheless, it is judged that 
the ORIGEN results represent a best estimate of the mix. 

4.1. 4 Procedure for Estimating :~oble Gas Releases 

Assumi ng the radioactivity levels recorded by the area 
monitors provide a relative indication of the release =ate 
of noble gases, and are not sufficient to establish the 

actual quantities released, an iterative procedure was 
developed as described below to estimAte noble gas releases: 

4-6 



Define area monitor indications (R) as a function 
of time as shown in Figure 4-1. 

Determine the relative quantities of each isotope 
with respect to the predominant isotope, Xe-133 
using results from the ORIGEN computer program with 
correctedvalues for Xe-133m (Figure 4-2). 

Determine the dose equivalence factor using the fol-
• lowing procedure, assuming area monitors respond in 

direct proportion to noble gas energy levels as follows: 

• 

where: 

R 

R (l) 

~ release rate (~Ci/sec) of isotope i 

• gamma energy per disintegration (Mev) of 
isotope i 

• area radiation monitor indication {roentgen/hr). 

This expression can be expanded for any giv~n time as 
follows : 

(2) 

and, using the relationship of each isotope to Xe-133 
. from Figure 4-2: 
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Step 4: 

... Q. 
1. 

Ql 
(3) 

Values of o1, the release rate for Xe-133, as a function 
of time can be written as: 

R(t) 
ntr 

where the dose equivalence factor F(t) is: 

(4) 

Release rates Qi(t) for other isotopes are then obtained 
using Equation (3). 

Establish a set of trial release rates for each isotope 
proportional to o1 Ct) computed above and use them 

along with the diffusion model to compute gamma 
doses around the site perimeter based on measured 
onsite meteorological data. These data include 
quarter-hourly wind speed, wind direction and vertical 
temperature difference from which atmospheric dis
persion estimates are made as a function of time. · A 
dose calculation is made for each quarter-hour and 
results are summed over the exposure time !or each 
TLD monitoring station. Input meteorological data 
are discussed in Appendix A. 

The dispersion model utilizes a !inite plume model to 
compute gamma dose to a ground level receptor in 
accordance with procedures outlined in NRC Regulatory 
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Step S: 

Guides 1.109 and 1.111. Downwash in the wake of a 
large plant structure is acco~ted for by using a 
•mixed-mode• model which accounts for building wake 
effects on the plume when the wind speed is above 
certain levels. Atmospheric dispersion models and 
input assumptions are described in more detail in 
Appendix B. 

Having computed gamma dose at each TLD monitor site 
using the trial set of release rates, the results 
are compared with TLD data and ~~e trial release rates 
are adjusted according to wind direction to provide 
the best match at each TLD location which had readings 
substantially higher than background. This was done 
for each of the first four TLD measurement intervals. 
Table 4-1 gives the final release rates after adjustment. 

The above procedure was used for the period of most signifi
cant releases during which plant vent noble gas monitors were 
unavailable and environmental TLD doses were measurable, starting 
on March 28, 1979 and continuing through April 6, 1979. 

The initial trial release r~es for Step 4 arbitrarily assumed 
releases in units of ~Ci/sec for each isotope proportional to area 
monitor readings in roentgens per hour and inversely proportional 
to the dose equivalence factor in accordance with Equations (3), 
(4) and (5). This gave qood correlation between calculated doses 
and corresponding TLD measurements except for releases during the 
afternoon and evening of March 28, during which time winds were 
blowing toward the NNW (see direction arrows on Figure 4-l). 
Computed doses at the YNW TLD were a factor of 2 lower than measure
ments. Consequently, isotope release rates for March 28 from 
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1600 through 2400 were increased by a factor of two. Doses 

calculated to the ENE were too high. So Oi values were 
reduced by a factor of 1.5 on March 29 at 0300 and by a factor of 
2.0 on March 29 at 0600. With these adjustments, the agreement 
between calculated and meaasured doses was satisfactory for 
those locations with relatively high measured doses. During 
portions of the 9-hour period of adjustment in the evening of 
March 28, some of the area monitors were reading off-scale. 
This suggests that the upward adjustment in release rate made for 
this time period might have been supported by the area monitor 
data had these data been available. 

Table 4-2 summarizes results and shows comparisons of cal
culated and measured gamma doses for each TLD location a·nd 
measurement interval prior to April 6. The ratio of predicted to 
measured doses was chosen as a simple indicator for comparing 
results. In determining release rates, more importance was placed 
on matching TLDs with high readings. As a result, for the TLDs 
with highest exposure, the ratios are close to 1.0. Average 
ratios for each period are greater than 1.0, which would indicate 
that average estimates of noble gas release rates are high. 
There is considerable scatter in the ratios for TLDs which measured 
very low doses. 

Table 4-3 summarizes predicted versus measured doses for 
each TLD location over the total period of exposure through April 6, 
1979. The ratios of predicted to measured dose are not as 
widely scattered for this longer period as they are for the 
shorter periods in Table 4-2. The accuracy of calculated doses 
is discussed in Section 4.1.6 below. 

4.1. 5 Estimated Noble Gas Releases 

Using the procedure outlined above for estimating release 
rates, the total number of curies of each significant noble gas 
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isotope released was calculated for each of the four time periods 
corresponding to TLO measurement intervals. The results are 
shown in Table 4-4. They indicate about 10 million curies of 
noble gases were released through April 30. About 81\ of the 
total was Xe-133. About 66\ of the total was released during 
the first day and a half after the accident started. Another 
22\ of the total was released in the next two days from March 
29 at 1700 to March 31 at 1600. On Friday morning, March 30, 
a short-term radiation measurement of 1200 millirem per hour 
was made by a helicopter stationed above the plant vent. 
Although it received considerable attention, the release rate 
associated with this measurement did not result in significant 
ground level doses as compared with those which had already 
occurred. 

Figure 4-3 shows the estimated noble gas release rates 
through April 30, 1979 versus those derived from laboratory 
analysis of grab samples and, after April 22, from continuous 
ncble gas effluent monitors. 

4.1.6 Accuracy of Calculated Doses 

For the time period when all significant noble gas releases 
occurred, doses calculated by the procedure described in the 
previous section are within a factor of 2 of ·those measured for 
13 of the 16 TLO stations which are 600 meters or more from plant 
buildings (Table 4-3). At the other three of these 16 locations, 
the calculated doses were 3 to 4 times those measured. For 
the time period wher. exposures were highest, calculated doses at 
ll of these 16 stations are above one millirem. At 8 of the 11 
calculated doses are within a factor of two of those measured. 
At the other 3, they are a ~actor of 2 to 6 higher. 
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The most significant uncertainties in calculated versus 
actual doses are probably due to the difficulty of accurately 
accounting for the large influence that turbulent wakes from 
adjacent structures may have on dispersion of the plume. This 
is especially true since the TLDs with high readings which were 
used to calibrate the atmospheric dispersion model are also the 
ones at locations most influenced by this turbulence. some 
uncertainties are due to the difficulty of modeling meteorological 
conditions conducive to "puddling." 

A study was made to compare doses computed using the chosen 
dispersion model with those computed using two other dispersion 
models which bound it. The resulting comparisons are shown in 
Figure 4-4. One bounding model assumes the plume released from 
the plant vent remains elevated, unperturbed by turbulent building 
wake effects. The other assumes all releases are trapped in 
turbulent wakes behind plant structures so that the releases are 
effectively at ground level. The chosen model, on the other hand, 
is a mixed mode model which combines both elevated and ground 
level releases depending on wind speed. Winds from each direction 
travel over a different set of building configurations. These 
differences are not accounted for in any of the models used. 
However, the bounding calc~lations probably encompass these 
differences. Appendix F illustrates the estimated effect that the 
building wakes have on plume geometry. 

In developing the isotopic release rates following the 
procedure in Section 4.1.4, emphasis was placed on matching 
calculated doses with TLD measured doses in the NNW direction 
sector since TLD measurements were highest and the wind was 
relatively steady in this direction. Inspection of Figure 4-4 
shows that results from the chosen mixed mode model were well 
matched with measured doses in this direction. 
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Ideally, all measured doses would be within the values 
computed by the bounding models. However, as shown in Figure 
4-4, some measured values are within the bounds and some are 
not. For several directions all three models predict higher 
than measured results. Significant mismatches may be due to 
low wind speeds and meandering plumes after the first day. 
However, offsite doses were relatively low when these con
ditions existed and significant errors during these times 
have a relatively small effect on total time-integrated doses. 

The sensors used in the area monitors are G-:·1 tubes . ..,hich may 
under-respond to the predominant isotope, xe-133. ~dditionally, 

the geometry of the source in the room in ~hich the area 
monitors are located may affect the relative dose readings 
of these instruments. This response ~ay change with time 
as the isotopic mix changes. However, these effects are not 
expected to introduce substantial uncertainties in the estimates 
of ~~e relative releases. 

Uncertainties in TLO dosimetry for relatively high doses 
compared to expected background are less than dispersion model 
uncertainties and should be considerably less important by 
comparison. There is some evidence that the TLOs may have 
over-responded to Xe-133 (see Section 4.2 and ~ppendix G), 
however, for the first few days following the accident, other 
isotopes for which the TLOs do not over-respond contributed 
significantly to the total dose making any correction 
for Xe-133 of less importance. 

~dditional uncertainties may have been introduced into 
the analysis by assuming that release rates corresponded to 
area monitor fluctuations. However, during the period of 
expected highest release rates, starting on the afternoon of 
~~e first day, winds were fairly steady and it would be unlikely 
~~at combinations o! changes in dispersion and release rates 
that would ~ximize dose would coincide in such a manner as 
eo cause an unrealistic assessment of dose • 
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It is conceivable that plume meander during periods of 
low wind speeds may have caused "puddling" in such a way that 
a volume of the plume passed over a given TLD more than once. 
Since the plume ~odel does not account for this behavior, 
such conditions could cause errors in the calculated dose. 
However, for most of the time during the period of highest 
area monitor readings before 0600 on March 29 (see Figure 4-1), · 
a fairly well established plume in the NNW and WNW directions 
existed. This is illustrated in Figure 4-5 which shows plume 
centerline trajectories starting every 15 minutes during the 
periods of highest releases on March 28. These trajectories 
are developed from weather data measured at the site. They 
show ~he existence of a steady (non-meandering) plume in the 
northwestern sectors and do not show any puddling. Further 
verification that puddling did not exist during this period has 
been sought by studying DOE helicopter data. However, no flights 
were conducted during the evening of March 28 when major releases 
occurred. Data from ground observation teams are of value only 
beyond three miles because during this time the plume was 
tracking up the river in areas which were inaccessible to the 
ground teams. 

4.2 Environmental TLD Measurements 

Metropolitan Edison Company conducts a routine environmental 
radiation monitoring program including use of stationary 
thermoluminescent dosimeters (TLD's) which measure integrated 
gamma dose. They are in place at all times at 20 locations as 
shown on the map in Appendix D. Most are within several miles 

of the plant, but a few are located up to 15 miles away. These 
dosimeters ~ere in place in the field at the time the accident 
occurred. Dosimeters in the field were replaced with fresh 
dcsimeters every one to three days !ollowing the accident, and 
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the collected dosimeters were evaluated to determine trends 
for dose rate as well as the dose accumulated since the 
beginning of the accident. These data represent a comprehensive 
measurement of doses due to noble gas releases at the locations 
monitored. Table 4-5 provides a summary of significant TLO 
mesurements through April 30, 1979. Background has been sub
tracted as described in the footnotes. No other adjustments 
have been made. Additional information concerning the dosimeter 
monitoring program is contained in Appendix D. 

Shortly after the declaration of an emergency, ~obile 
:nonitoring teams •,o~ere dispatched by !-!etropolitan Edison Company. 
A poli ce helicopter was used during the early hours of the response 
to assist the monitoring teams since the onsite meteorological 
tower indicated winds toward the west over the river. These 
teams were equipped with instruments which measured dose 
rates from airborne radioactive material (primarily noble 
gases with Xe-133 dominant) and with air samplers which were 
capable of co:lecting airborne radioactive :naterials other 
than noble gases for later laboratory analysis. 

From the second day on following the accident, release 
rates varied over a wide range and frequent wind shifts occurred. 
This combination of events caused radiation levels to fluctuate 
rapidly with time at any single location. T·he emergency 
response survey teams had to move from place to place following 
the transport of airborne radioactivity. Because of the 
fluctuations in radiation levels and the short monitoring periods 
at any one location, data collected by survey teams are not the 

best available for the dete~nation of cumulative doses and 
they were not used in this assessment except in attempts to 
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determine when noble gas releases were significantly higher 
than baseline values. 

Thermoluminescent dosimetry measurements used in this 
report are f:om dysprosium doped calcium sulfate dosimeters 
supplied by Teledyne Isotopes. An evaluation of the response 
of these dosimeters to the low-energy photons from Xe-133 is 
?rovided in Appendix G. The conclusion of the evaluation is 
that the dosimeters did not under-respond to Xenon-133 in field 
exposure conditions, and that over-response in the field was 

probably no greater than a factor of 1.5. 

Results of a study made for several directions with highest 
exposures to estimate the fraction of the dose contributed by 
Xe-133 for the first two TLD exposure periods are shown in 
Table 4-6. As noted on the table, the total dose contributed 
by Xe-133 is not the same in each direction. This occurs 
because the wind direction and relative amount of each isotope 
change with time. Relative contributions to the dose from 
each is~tope also change with distance due to the height of 
the ?lume above terrain as well as changes in plume dimensions. 
No corrections were made in this assessment for possible TLD 
over-response to Xe-133. 
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4.3 Estimated Offsite Doses 

Mathematical models for estimating doses to individuals 
and ~opulations normally use known isotope release rates along 
with atmospheric disper~ion models and meteorological parameters. 
However, since atmospheric releases of noble gases were not 
monitored, release rates estimated using the procedure in 
Sectior 4.1.4 above were used to estimate doses to individuals 
at locations not monitored by TLD's and to the population 
within SO miles of the plant. For these calculations, the 
a~~ospheric dispersion model described in ~ppendix B which had 
been previously used only for estimates at TLD locations close 
to the plant was extended to a distance of SO miles in each of 
16 direction sectors. Figures 4-6 through 4-9 are isopleths 
showir.g estimated whole body gamma doses to distances of 1, 2, 5 
and SO miles, respectively. These estimates are based on 
estimated noble gas release data as well as the a~ospheric 
dispersion and dose models in Appendix B. Figure 4-10 repre
sents an isopleth of the beta portion of the skin dose. 

4.3.1 Peculation Dose Estimates 

Population dose esti~ates were computed using the straight
line dispersion model and site meteorological data to compute 
the whole body dose each hour at 10 locations downwind out to 
SO miles in the sector in which the wind was blowing. These 
hourly aoses were adcea for all hours in the perioa after the 
accident extending to April 30, 1979 and multiplied by the 
population in each of these 10 distances. The estimated 1980 
population given in Appendix B was used. .Results o~ this 
analysis indicate that the aggregate whole body dose to the 
population within 50 miles (about two million people) was 
about 3500 person-rems from noble gases released through 
~pril 30, 1979. This estimate does not consider the effect of 
occupancy and shielding due to housing or other structures which 
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could reduce dose estimates. Figure 4-11 shows the estimated 
population doses as a function of time following the accident. 

A similar calculation was made to determine the population 
skin dose. For this case the beta contribution was computed 
and summed over the population grid and then added to the 
whole body population dose. The beta contribution was 3670 
person-rems which when added to the gamma dose of 3500 person
rams gives 7170 person-rems to the skin. 

Uncertainties in the population _dose calculation are 
estimated as follows. First, the population d9ses were com
puted using the bounding dispersion models for ground and 
elevated releases discussed in Section 4.1.6 along with the 
estimated noble gas releases to obtain 4197 and 3418 person
rems for the ground and elevated cases, respectively. If the 
source term had been overestimated by a factor of 2 using the 
ground level release model as discussed in Section 4 . 1.6, the 
population dose would be 4197 f 2 or 2098 person-rems. On the 
other hand, if the plume had been elevated resulting in a 
factor of 2 underestimate, the population dose would be 3418 x 
2 or 6836 person-rems. Thus, the uncertainty estimated in the 
3500 person-rem population dose is considered to be within a 
factor of +2 based on the atmospheric dispersion model. 

There is some evidence that channeling of the plume within 
~,e river and "puddling" due to wind meander at certain locations 
may have occurred, however, this is not expected to have a 
significant affect on overall population dose calculations. 
Restrictions in plume growth in the river valley could result 
in less dilution than c~lcula~ed at ground level at certain 
locations eve~ ~~e ~iver at distances beyond several miles. 
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However, this effect should not result in significant increases 
in population dose because there are generally fewer receptors 
in the river valley. Concentrations in a plume cannot increase, 
thus if plume reversals or puddling occur within the hour for 
which the dose increment is computed, the additional dose would 
be less than that assumed to have been delivered in the hour. 
If puddling persists for mor~ than one hour, and one population 
group is being affected by such a "puddle", the radioactive 
materials in the puddle could not affect any other group at the 
same time. Thus, no significant increase in population would 
be expected. Effects of any puddling that occurred near the 
site would have been measured by the TLD's. 

~ . 3 . 2 ~aximum ~easured Offsite Doses 

Table 4-5 summarizes net gamma doses based on measurements 
from the TLD monitoring program. The highest offsite integrated 
whole body dose measured at any TLD location through April 28 
was 75.8 millirems above background at Station 4Al located 
about BOOm ENE from the plant. For purposes of this discussion 
"offsite" is assumed to be locations greater than 600 meters 
from the plant that were known to be occupied following the 
accident. The accumulated doses measured at the Goldsboro 
(Station 12Bl) and Middletown (Station lGl) TLD monitoring 
stations over the same period were 11.9 and 9.1 millirem above 
background, respectively. There are some uncertainties inherent 
in measurements of doses of this low magnitude due to normal 
fluctuations in background dose. This uncertainty does not 
affect the maximum dose of 76 millirems for which the accident 
contribution was substantially greater than fluctuations in 
natural background. 
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4.3.3 Maximum Calculated Offsite Doses 

By contrast, as shown in Table 4-3, whole body dose 
calculations at these same TLD monitor locations using the 
estimated noble gas releases resulted in doses of 43.3 mrem 
BOOm ENE; 21.5 mrem near Goldsboro on the west river bank; 
and 29.9 mrem at Middletown. Inspection of Figures 4-7 and 
4-8 shows that the maximum estimated offsite dose was about 
75 mrem at several locations in the WNW, NNW and NNE directions. 
These estimates are about a factor of two higher than doses 
measured by the TLDs in the same general areas reported in 
Section 4.3.2 above and are likely to be overestimates. 

Since beta radiation from noble gases cannot be reliably 
measured in the environment, skin dose due to beta radiation 
was calculated based on the noble gas source term developed 
using the procedure in Section 4.1.4. The dose mode used is 
described in Appendix B. Figure 4-10 shows an isopleth of 
estimated skin dose due to beta radiation in the site vicinity. 
These values must be added to the gamma dose to obtain total 
skin dose. The combined beta plus gamma maximum skin dose is 
estimated to be less than 200 millirem at occupied locations 
near the site. About 125 millirem of this amount is due to 
beta radiation. No reduction in beta dose is assumed for 
the protective effect of clothing or for occupancy factors. 

The above calculations of maximum dose were made for 
locations near the site that were known to be occupied after 
the accident. Subsequently, the "Ad Hoc Committee for Dose 
and aealth Impact of the Accident at the Three Mile Island 
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~uclear Station" reported that an individual had been working 
on Hill Island to the ~mi for about 9-1/2 hours (from 1000 
to 1630 on March 28 and from 1100 to 1500 on March 29). 

An additional dose calculation specifically for this 
location was made using methodology described herein and the 
estimated noble gas releases from Table 4-1 for this period. 
Meteorological conditions and dose calculations were updated 
every quarter of an hour during the occupancy period. The 
total whole body dose was determined to be 23 millirem, which 
is considerably below the highest offsite exposures of 75 
millirem. 

4.3.4 T~me Distribution of Offsite Dose 

Figure 4-12 shows the whole body dose rates estimated to 
have occurred as a function of time after the accident at the 
TLD locations near the site. Doses are given for each quarter 
of an hour as indicated by the vertical lines for the represen
tative TLD location in each direction sector. Each line rep
resents the dose in millirems that occurred during the given 
quarter-hour period. As shown, the major portion of the re
lease travelled to the NNW between 1600 and 2400 on March 28. 

4.3.5 Fraction of 10CFR20.106 Maximum Permissible 
Concentrations (MPC) for Noble Gas Isotopes 

Using the estimated noble gas source term in Table 4-1, a 
computer run was made· using the best-estimate atmospheric 
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dispersion model (see Appendix B) to determine the annualized 
fraction of MPC limits in offsite areas occupied after the 
accident. The relationship used for this determination is 
as follows: 

Fraction of annual MPC 

where: 

.. 

t 

R 

n 

atmospheric dispersion coefficient applicable for 
hour t ( sec/m3) 

rel~ase rate of each isotope i for hour t (~Ci/sec) 

maximum permissible concentration of isotope i 
(~Ci/m3) 

hour of release 

total hours of release 

total number of isotopes 

Figure 4-13 shows an isopleth of results for noble gases. 
The concentrations were averaged over a one-year period as 
allowed by lOCFR Part 20. Results show that MPC concentrations 
would have been exceeded in only a few locations offsite for 
noble gases and most of these would have occurred in areas 
not occupied after the accident started. 
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Page 1 of 4 

Table 4-2 

bdiolQ91cal environaent&l 1'r09raa ~LD Data froa Three Mila 181&114 
(Appcoxa-.te Period of Exposure l/28 f 0700 to l/29 t 1600) 

Quarter 
Weighted 
Ratio of 

Hour a Keaaured Doae- Calculated Predicted 
tup Dhtanca 

Direction (1) 
in t.hia Tt.e Background Subtracted C.... Dole to Kea-

!!.2.:.. Station f .. t•nl Direction aa.ove4 f•1U&r!•l '!!UUI:s:l!l aurcd Doao 

2 152 640 H 1l 1640 76.t6 ll5.5 1, 76 
26 lCl UIO H ll lUS 5.51(2) 17.5 3.18 
1 252 1130 HUE u 1715 27.90 6n.o 2. 15 
5 4S:Z uo ENE 2 1705 17.74 6.0 0. 34 

ll 4Al 100 ENE 2 0920 1. 2l'
2

' 2.0 0.62 
l1 4Gl 16100 ENE 2 1810 o.oo ' 2) 0.04 

' 552 l20 8 l 1705 11.56 25 . 0 1. 85 
u SAl uo E l 0900 2.46'

2
' 7. 0 2.84 

14 7F1 14500 BE 1 0955 o.oo (2) 
o. o1 . 

31 7C1 24100 SB 1 1020 o.oo 0.02 
21 ICl 3700 SSE 8 0930 o.u '

2
' 2. 5 

6,28 (:U 5. 8 • 9S2 uo s 5 1655 8. o 1. 26 

5§J )9 9Gl 20900 s 5 1050 0.91 '
2

' 0.02 0. 02 

@~ :u lOBl 1770 ssw 4 1225 2.95'
2
•
1

' 5.0 1. 70 

@2) ' USl 160 SW 2 1650 180 , 71 (4) 

~ 24 1211 1270 WSW 5 1150 2.51 (:Z) ) , 0 1.20 

p) 10 1412 uo NNW 16 1215 95 , 02 (l) uo.o 1.47 

~ 
40 15Gl 24100 HN 9 llJO o.oo'

2
' 1\ , 0 

t:::=l 11 1651 320 Hli"' 36 1645 964,60 1050.0 1.09 

@f2> l7 l6Al uo NNW 36 1210 618 . 40()) 500. 0 0. 81 
c::::::::J 

~ Average Ratio 1.1l 

~ (1) Direction fro. plant toward .on1tor1nr location 
[i===t (2) Groaa value• for these aati~t•• are cnly slightly greater than background 

()) Average of duplicate .... ur ... nta 
(4) Not evaluated - t.oo oloM to aource and plat~t at:ructuraa 



Map 
!!2.:. 
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:u 

1 
5 

13 
17 

' 14 

14 
18 
28 
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(§?u 
~II 
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w 

• 

Table 4-2 (continued) 

aadio1Q9ical Environmental Rr09raa TLD Data fro. three Mile Ial&n4 
(Approxi.ate Period of Expoaure l/29 1 1700 to l/31 1 1600) 

Qu.1rter 
Hour a Measured Dose-

Dlatance 
Direction(l) 

in thh Time Background Subtracta4 
Station (IMtera) Direction aa.oved (milli rt•l 

152 uo .. a 1335 18.67 

lCl 4180 N 8 1250 2.76 

252 1130 NNE 19 1415 30.60 
452 480 E!IB 16 1405 117.76 

4Al 800 DIE 16 0640 12.26 
4Gl 16100 EHB 16 1535 o. 76 (2) 
552 120 B 4 1400 46.5~ 

SAl uo E 1 0655 7.57 

7Fl 14500 SE 7 0735 o. ssl21 
7Gl 24100 SB 7 0800 0.51(2) 
8Cl 3700 ssa l4 0715 9.112 
952 uo s 12 1355 23.68 

IIGl :ZOIIOO s 12 0855 0.92 
1081 1770 ssw 12 1100 13.711 
1151 160 sw 2 1350 101.26 
1281 U70 WSW 3 01145 8. 66 

uu 640 WNW 13 1050 45.115 
15Gl 24100 NW 19 

1135 1 . 43 
1651 l:ZO NllW II 1345 78.97 
16Al 640 NNW II 1045 42.54 

Direction fro. plant tova%4 .anitoring location 
Gr011 values for the .. eet!Matea are only allghtly greater than background 
Average of duplicate .. aeur ... nta 
Mot evaluated - too oloae to aource and l'l&nt atructurea 

Page 2 of 4 

MlligbtAMl 
Calculated Rotio of 

Predicted 
Callllll& Doae to Hea-
tgllllrcml enrcd POse. 

23.0 l . :ZJ 
9.0 3. 26 

25.0 0.82 

45.0 0.38 

30.0 0.93 
1.5 1. 97 

24.0 0.51 
u .o 1.85 

1.5 2. 73 
o.a 1.56 
7.0 0.·70 

25.0 1.06 

1.1 1.20 
22.0 1.60 
w 
13.0 1.50 

:!4.0 n.7c 
1.2 0. )4 

40.0 0.50 
23.0 ~ 

Average Ratio 1.26 
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TAble 4-2 (continued) 

&a4iolo;ical ~vico~ntal trograa !tD Data froa three Mila Ial&D4 
(Approxi~te Period of Expoeure 3/31 f 1700 to 4/3 f 1500) 

Qlulrter 
Hour a Meaaured ooae-

Dhtance 
Direction (1) 

1n thia tt.e aacttrou.n4 Subtncuel 
ltation IMtenl Direction a..ov..s j•llllre•l 

182 640 II 6 15ll o . oo121 

1C1 UIO .. 6 1325 0. 11(2) 

252 UlO NilS 11 1552 2. 77 

452 410 EMS 10 1550 26. 06 

4A1 100 as 10 0650 ]1.11 

4Gl 16100 &Ha 11:. 1640 o.oo12l 

sa2 JZO & 4 1545 24 . U 

SAl 640 It 4 0700 6 . 12 

7Fl 14500 S& 26 0735 o. oo121 

7G1 2UOO SB 26 0101 o. oo121 

ICl :noo 81& n 0720 1.22121 

tS2 640 8 l2 1530 l.,. 

tGl 20tOO • 32 ouo o.ool2l 

lOBl 1170 ssw 6 1107 o. oo12l 

1181 160 &If ll uu 41.93 

U81 U70 lfiW 15 1030 o.oo'21 

1412 uo ..... 55 1100 1. 39 

15G1 zuoo tnf n U05 o . oo121 

1651 lZO NNW 1 1520 5.73 

16Al 640 lltnf 1 1055 l.tsm 

Direction fr011 plant toward _,.itodnf location 
Groea va1uea tor the .. eatiaatea are cnly allghtly treater than baektround 
AveratJe of duplicate ..aaur-nta 
llot eva111Ait414 • too oloH to ~tC~&tc• a.MI plant atructuraa 

PAge 3 of 4 

U.iCjhtotol 

Calcubta4 
Ratio of 
Predicted 

~De·• to Mea-
l•iUts:s•l aur•d no.. 

1.0 
) , 0 3. 41 

7.5 2.71 

ll . O 0.50 

10. 0 0.26 

1. 0 
11.0 o .u 

6 . 0 0.1>1 

1.0 
0.07 
5. 0 4.10 

u . o 2. tl 

o.oz 
1. 4 
(4) 
4.0 

)2.0 3.11 

o. ol 
2.0 0 . 35 
1.0 !!.:..!! 

Av.raqe Ratio 1. 14 
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hqe 4 of 4 
T•ble 4-2 (continued) 

a&diol!Jiical Enviror\IIIOntal l'rQ(Jrua fLI) Oat& froa three Hila Ial&D4 
(A~proxia.te Perlod of Expoaur• 4/l i 1600 to 4/6 ~ 1300) 

u.i.,.ht•..J 
Quarter RAtio of 
Uoura Heaaured Ooaa• CalculatacS Predicted 

MAp Diatanca 
Direction (1) 

in thia 'ft.. BAckground SubtrKtecS c.... Do .. to Mea-
!!2.:.. Station {aatara! Direction a..oved l•illlro•l 1•1111r ... l wun:ll Ooae 

~ lS:Z 640 N ll 161) 0.0412) 1.5 37 . 5 
u 1C1 4110 N ll 154S o.o~UI 0.4 2.5 

3 252 lllO NN£ 21 1100 0.4o121 1.5 ),7 

s 4S2 4 ~ 0 I:HK u ~650 6.97 2.0 O.l 

1l Ul 100 I:H£ u 0715 1.56 1.3 0.1 
37 4C1 lUOO nut u 1105 o.oo12l o.o 

' ss~ 320 B )0 1653 14.21 6,5 0. 5 
u SAl uo s )0 0730 2.l512l 3.0 l.l 

34 7F1 14500 S£ 9 0100 o.o1l2l O.Ol 0. 4 
)I 7Cl 24100 s~ 9 0100 o. oo12l 0.02 
n ICl 1700 SS£ 21 0740 o.u 1.2 1.4 

• U2 uo a u 1630 l.ll 1.7 1·.s 

39 9G1 20900 s 12 ous o.oolll 0.05 
~n 1081 1770 ssw 

' UlO o.uc21 0.6 l.l 
@ ?> , llS1 160 sw 11 1625 19 . 90 ,., 
~ ~ 24 U111 U70 WSW ll 1100 0.11 1. 5 2.1 

~ 
o. n12l 10 1452 uo .., 

24 1150 ).0 3.1 
E ~ 4o UG1 24100 IIW ) 1420 o.oo171 0. 0 
~ll 1651 3:10 NNW II 1620 o. s1121 l.O 5.9 
c::::::l 17 16Al uo NNW I 1US 0,)112) 1.1 ...!.:.1. C§=j) 
c::::;:J Average llaUo 4.5 

~(1) Dlrectioo fro. pla.nt tovard .on1tor1og location 
~(2) cro .. valuea tor thaaa aatt.Ataa are onl·t aUghtly greater than background 
tr=='m Average of 4up11cata .aaaur.-.nta 

(4) llot. •va1ueta4 - too olo .. t.o aouroe &D4 plaot at~turaa 



, 

T.sbl" 4-l 

R.sdaoloqic•l £nviro~nt•l Progr•• TLD D•t• fro• Three Mile laland 
(Tot•l P~raod of siqnificant £xpoaure l/28 f 0700 to 4/6 f 1300) 

Weighted 
!lour a Ratio of 

of Wind Meaaured Doae- C&lculatN Predicted 
K.tp Diatance 

Olrectloa(l) 
iD thia Backgrouad Subtracted Ga-. Do•• to Mea-

!2.:. Station c-t•ral Direction !•11Ure•l C•UUr .. ) aurcd Doae -
l lSl uo .. 40 9S.6 167.0 1.7S 

l6 1~1 4180 N 40 9.1 2t.9 l.l8 
;: 

6S 61.7 94.0 1.52 3 252 lllO NNE 
s 4Sl 410 U& 40 168.S 66,0 0.39 

ll 4Al 100 EHC 40 7S . 8 43.3 O.S7 
l7 4G1 11100 EM& 40 0.7 l.S 3.S7 

' 551 )20 & 41 99. 1 u.s 0.67 
14 SAl 640 & 41 19,z 30, 0 1.56 

l4 7fl usoo Sit 4l 0.6 2.5 4 . 17 
ll 7Gl 24100 Sit u o.s 0.9 1. 80 
21 IC1 )700 SS& .. 12.4 1S.7 1.26 

• tsl uo • 6l 34.9 45.7 1.)1 

l9 tG1 20900 s 61 1 . 8 1.2 0.67 
~ 2l 1081 1770 ssw '1 ll . .l 29.0 1.68 
~::: D 

' llSl 160 sw 28 3U, 9 (1) 
~ : i) 24 llltl U70 WSW 45 11 . 9 2l . S 1.81 
~ 

10 un uo WliiW 108 150.1 199 . 0 1.32 
~= ~ 40 1501 24100 NW so 1. 4 1 . 2 0.86 
~ 11 16:il l20 NN'ol 54 1049.8 109S.O 1.04 c:=::J 17 16Al uo NNW 54 662.47 {§if?) 52S,8 ..!:.1.!._ 
c::::::::J Average Ratio 1. sa 
~ (1) Hot evaluated - too cloae to aource and plant atructurea 
~ 
[i=l 



Isoto~ 

Xe-133 

xe-133m 

Xe-135 

Xe-135m 

Kr-88 

Table 4-4 
Estimated Quantities (Ci) of Each Noble Gas Isotope for 

Release Periods Corresponding to TLD Measurements 
3/28/79-4/30/79 

3/28 @ 0700- 3/29 @ 1700- 3/31 @ 1700- 4/3 @ 1600- 4/6 @ 1400-
3/29 @ 1600 3/31 @ 1600 4l3 @ 1500 4l6 @ 1300 4/30 @ 2400 

4.9£6 2.1£6 l.lE6 2.7£5 1.5£4 

1.2£5 3.9E4 l.SE4 1.9E3 0 

1.5£6 7.7E4 l.4E3 0 0 

1.4E5 1.3E3 0 0 0 

6.1E4 0 0 0 0 

- -- -- -
6.6E6 2.2E6 1.1E6 2.7E5 1.5£4 

• 
Total 

8.3E6 

1.7E5 

1.5E6 

1.4E5 

6.lE4 

-
l.OE7 

*The last three weeks of the month are combined into one group since the contribution is less 
than 1\ of the total. The estimated quantity released during this period is based on effluent 
measurements. 



Table 4-S 
Three Hile Island REMP Thermoluminescent Dosimeter (TLD) Results 3/28/79-4/12/79(3) 

Natural Background Subtracted 
mrad (1) 

Station(4) 
3/28 3/29 3/31 4/03 4/06 4/09 
3/29 3/31 4/03 4/06 4/09 4/12 TOTAL 

152 76.96 18.67 o.oo .04 .79 o.oo 96.46 

1520 79.66 14.92 .74 .28 .31 .28 96.18 

252 27.90 30.60 2.77 .40 .11 0.00 61.78 

452 17.74 117.76 26.06 6.97 .98 .04 169.55 

4520 15.42 71.02 20.73 4.15 .so .43 112.25 

552 13.56 46.52 24.85 14.21 5.18 2.06 106.37 

5520 12.29 36.33 20.64 11.03 4.22 1.69 86.20 

8C1 .43 9.92 1.22 .84 .54 .01 12.96 

8C10 .68 8.11 2.24 .72 .24 .28 12.26 

952 6.28 23.68 3.78 1.13 .64 0.00 35.52 

1151 180.78 101.26 41.93 19.90 7.25 • 24 351.35 

11510 144.08 75.22 34.40 13.39 4.64 .18 271.91 

1651 964.60 78.97 5.73 .51 .02 o.oo 1049.83 

16510 902.01 61.05 4.67 .35 o.oo o.oo 968.08 

1452 86.90 45.95 8.39 .79 .09 o.oo 142.12 
14520(2) 103.14 o.oo 0.00 0.00 o.oo o.oo 103.14 

4A1 3.23 32.26 38.81 1.56 .14 .05 76.05 

SAl 2.46 7.57 6.82 2.35 .65 1.59 21.42 

5Al0 .89 5.13 4.74 1.50 .79 1.26 14.30 

16Al 834.19 42.54 1.15 .38 .17 o.oo 878.43 

16Alo(2) 402.61 o.oo o.oo o.oo o.oo o.oo 402.61 

1081 4.88 13.79 o.oo .47 .17 .05 19.35 



Table 4-5 (continued) 

3/28 3/29 3/31 4/03 4/06 4/09 

Station 3/29 3/31 4/03 4/06 4/09 4/12 TOTAL 

10810(2 ) 1.08 o.oo 0.00 o.oo o.oo o.oo 1.08 . 

1281 2.53 8.66 0.00 .71 .78 o.oo 12.69 

lCl 5.51 2.76 .88 .02 .07 .07 9.31 

7Pl o.oo .55 0.00 .07 .12 o.oo .74 

7Fl0 o.oo .31 .74 .12 .14 .13 1.42 

4G1 0.00 .76 o.oo o.oo .11 o.oo .88 

4G10 o.oo .26 .82 .08 .20 .16 1.52 

9Gl .91 .92 0.00 o.oo .18 o.oo 2.01 

15Gl o.oo 1.43 o.oo o.oo .15 o.oo 1.58 

15G10 o.oo .76 .18 .07 o.oo .10 . 1.12 

7G1 o.oo .51 o.oo o.oo .03 0.00 • 54 



• 

Table 4-5 (continued) 

(l)Accuracy is limited to two significant figures. Greater indicated accuracy is 
maintained only to minimize cumulative rounding errors. Dose presented represents 
gamma dose in tissue near the surface of the body. Natural background contributions, 
from Appendix D, Table D-9, have been su~tracted from values listed in Appendix o, 
Table o-4, which includes natural background. There is some uncertainty associated 
with the estimate of the natural background radiation contribution to dose because 
natural background radiation dose rates fluctuate to some extent. These uncertainties 
may affect uncertainties associated with the doses presented above, which are estimates 
of increments above the natural background radiation dose. If the increment is large, 
the relative uncertainty is small. But if the increment is comparable to or less than 
the natural background dose, the relative uncertainty in the increment estimate is large. 
Most of the dosimeters used for the 3/28-3/29 estimates had been exposed for three 
months. (Dosimeters at stations 1452, 16Al, and 1081 had been exposed for six months). 
The natural background contribution to the total dose over the three-month period was 
in the range of 10-20 mrad. Thus, increments of less than about 15 mrads must be 
considered somewhat uncertain. That is, an incremental dose estimated as 5 mrad could 
actually have been as low as zero. It could also have been somewhat greater than 5 mrad, 
but probably not greater than about 10 mrad. The background contribution during the 
three-day exposure periods subsequent to 3/29 was low, in the range 0.25 to l.mrad. 
An incremental dose estimated as 0.5 mrad could have been as low as 0. or as high as 
about 1.0 mrad. No correction for over-response to low-energy photons has been applied. 

(2)Duplicate value for first period. Values used in this analysis are averages of the 
two measurements. 

(3)No significant exposure from noble gas isotopes was measurable after April 12. 

(4)Refer to Appendix D for site maps showing monitor locations. 



Direction 

WNW 

NW 

NNW 

N 

NNE 

NE 

ENE 

Table 4-6 

Percent of Total Gamma Dose 
Attributable to Xe-133 

Percent ot the Total Dose 
Over Given Time Period 

Distance 3-28 @ 0700 3-29 @ 1700 
(meters) 3-29 @ 1600 3-31 @ 1600 

600 28 94 

600 36 95 

300 51 95 

300 74 90 

600 65 94 

600 30 94 

600 26 94 
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Figure 4- 5 
Approximate Tracks of Plume Centerline Starting 

Every 15 Minutes from 3/28 @ 1700 through 3/ £9 @ 0600 
(Based on T~I Onsite ~eteorological Tower Data ) 
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Figure 4-6 
Estimated Whole Body Dose (millirem) 

Within a One Mile Radius* 
(Period of Record 3/28-4/6)** 

+ @• 
Plant ' ' , t I : c;ps 1 

' ' l 5 I 

' ' ' ' ~hree Mife 
\Island 

1 
\ , 
t I 
I I 

I 

' • 
l 

25 

75 

Scale 
600m 

N 

t 

*Measured TLO doses over the same time period given in circles 
for comparison 

**Dose is the total dose from all activity due to the accident 
which was released through April 6 . This is more than 99\ of 
all such activity released through April 30. 



Figure 4-7 
EstimAted Whole Body Dose (millirem) 

Within a Two Mile Radius 
(Period of Record 3/28-4/6~ 

I 

' N 

t 

*Dose is the total dose from all activity due to the accident 
which was released through April 6. This is more than 99\ of 
all such activity released through April 30. 



Figure 4-8 
Estimated Whole Body Dose (millirem) 

Within a Five Mile Radius 
(Period of Record 3/28-4/6)• 

N 

t 

Scale 

' .... 2 miles 
' ... 

\ ' 
' ' -Rive~ 

' \ 
' ' 

•Dose is the total dose from all activity due to the accident 
which was released through April 6. This is more than 99\ of 
all such activity released through April 30. 



Figure 4-9 

Estimated Whole Body oose (millirem) 
Within a 50 Mile Radius 

(Period of Record 3/28-4/6)• 

*Dose is the total dose from all activity due to the accident 
which was released through April 6. This is more than 99\ of 
all such activity released through April 30. 



---

Figure 4-10 

Estimated Beta Dose to Skin (millirem) 
Within a Two Mile Radius 

(Period of Record 3/28-4/6t 

Scale 
1200m 

' *Dose is the total dose from all activity due to the accident 
which was released through April 6. This is more than 99\ of 
all such activity released through April 30. 
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Figure 4-ll 
Estimated Inte9rated Whole Hody Vopulation Dose 

as a Function of Time Following the Accident 
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I I i id I I ll' .•• ''· I I . : Rate Follow ng the TMI-2 Ace cnt · 

1 1
·
1
· 

1
·r
1
·
1

,. · ~ · ... ·•· · 
· •:II ,, I Estimated Time of Exposure and Dose ~~ 

1
1. :;J

1
w t "!f · ''I•'' 

1· I I •' hi • • · I 
··· , . for Distances and Directi~ns •Totals arc qiven llllll!illl I I I Corresponding to TLD Locat.tons I II I through Ha

1
·ch 31 

DirccLion (Sec Table 4-3 for Locations) I I Totals through ,, 
P. April 6 are shown 

in parentheses. 
IIIII 

111111111 illllllllllll1u 'IIW'''j'''i '"' lli'j'ill ta· I I~ I /j I r '!!! :m r '"i "'' :l"'~'i' :ml[ I ,-.. "j r·· i ... , r lilllilli lill illl ilil ~ii llli 
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1 ' fj ~IWij · Total=&s mrwn• ~ I I 1111111 1111111 I (94 mrcm) ~ • 1111111 I 

~ 1~~~ .. ~:· 11~11 , n 1111 ,j • 11 .... ~~ _ ~~ WI ~~~ I!JI !!!! m1 !!!! Ill'" 
&.t ~~~~ ~ ~~~~I I I I l l ljl '1'1 Ill I i ·1·1111' l'll lili lin :IIi !il! l!l! I ~1; 1 ·; ;:; 8. ,, I Ill I I I I ,, I I I! ~ I IIIII! IU lllllllllllllllll 
a II I 1' ~ ~~~~ Ill 1111111 I I ., ! ll I Total..:32 mrem* 
., I r!l 111 1 t (43· mrem) 

!: I 1:::: 11 1

1111111 

!'~ I I II ! 11• lll'l I· l1l! ~~~ lj1: ~~~~ !i 11!1 1 !i Total=2l mrem* ljl ~ tq I I I I : I l •. . · I I I I :t. ,, I ml ( 30 mrcm) .:. 

5 ~~~~~ _ , 11 '', 1 ~ 1 .111 111 1 1 111.11. '''' .11 1 1,1,~ IJIIIJi iillllli 11:1111 ijl! rt1: 1m i!ii !i;; j,~ ;!'':::; ' !~l:l ; :i;~;~~~ ~l1··i ~~~; r 
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~ 3/28 3/29 3/30 3/31 
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~ 
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11111111 Fiqure 4-12 (continued) 2 of 4 I II I 

1111111, Estimated Time of Exposure and Dose ,. I J 
1 Rate Following the 1'M~-2 Accident . lllill!ll . I 

• .1 /I for Distances and Duections IHf!Jil ~~ 1/ I 
I Ill . . corresponding to TLD Loca~ions 1 I 
Dir~~tton. 11111111 (See Table 4-3 !or LocatJ.ons) 

11111111 
J/ /I J ll /. j 11 ! 

......... ,
1
, .. 1/ff · 'Totals •re given 

~ 164rJ 11111111 Ill Total=l74 mrem' 

: . ~~~~~~~ .~mill 1111111~ 1 
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111111 

~ 1111111 1111111111 11111111 I, jl I I ; I ! ! ·l !Ji ill! !!1 l!li lijl i. ·I ;!!, 
i c ~~ i 1111111 1 111 1 •'j jl 'fl 11 ., i r l~i!l 11111 ill; ~ i !Iii llil !Ill iii! !I i lj

1
1l!ll 

a.; : 111111/ , • 1 I :1 . 11 I ! •J J
1 

!~I !111 ., J :al• rl.: .1:, ,a·, I 1 I . tl! 1 

!111111 f J 11 ! 1111111 I ·(!'I 111/lll'i 11 1/11: :ll·j~i hj/ : /1!1• 1 Total=l50 mrem• 
I I I I "I It ' I I~ : 1,11. II : ,, I ( 16 7 mrcm) 

lltttJlit!J.Imr n I ,. I II n I ' I ~~ r ,., n fl". II i! i ,~,-,r. :In .l.li . . 
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Figure 4-13 . 
Estimated Fraction of Annual MPC for Noble Gases 

Released After the Accident 
(Period of Record 3/28-4/Gt* 
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~·Dose is the total dose from all activity due to the accident 
which was released through April 6. This is more than 99\ of 
al l such activity released through April 30. 
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5.0 OFFSITE IODINE AND PARTICULATE RELEASES AND DOSES 

5.1 Releases 

During the period March 28, 1979 through April 30, 1979, 
about 14.1 curies of iodine-131 and 2.6 curies of iodine-133 were 
released to the atmosphere from the ventilation systems of Units 
1 and 2. The small fraction of the iodine discharged from Unit 1 
came from Unit 2, probably ±hrough the Fuel Handling Building shared 
by the two units. Preliminary evaluations of particulate radioisotopes 
in airborne effluents indicate that these isotopes are not a 
significant contributor to offsite doses. 

These estimates are based on analyses of air samples from 
the ventilation systems. Air leaving the plant through the 
ventilation system is continously sampled for radioactive particles 
and iodine by drawing a small side stream through a filter which 
traps particulate isotopes and a treated charcoal cartridge which 
traps iodine. The filters and cartridges are changed periodi
cally and are analyzed in the laboratory to determine radioactive 
isotope concentrations in the effluent air. After the accident 
started, iodine samples from Unit 2 vent samples CHPR-219) were 
collected and analyzed every other day. For the few short periods 
when continuous samples are not available from HPR-219, release 
rates have been estimated by inter,olation from data taken 
before and after. These interpolations are supported by analyses 
of continuous air samples drawn from the several air streams which 
flow into the Unit 2 vent during these periods. 

Table 5-l shows the estimated average release of iodine 
ve=sus time ~rom the plant vent through April 30, 1979. For 
purposes of the dose calculations release rates given in detail 
in Appendix c, Tables 3 and 4, have been grouped in periods during 
which release rates were reasonably constant. The selected periods 
and release rates are shown in Table 5-l. These periods are typically 
about three days long. Shorter time periods are used during periods 
of rapidly changing release rates. 
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5.2 Environmental Measurements 

In addition to sampling air in the plant ventilation exhausts, 
Metropolitan Edison routinely and continuously samples air for 
radioactive iodine and particulates at specified locations both 
on and offsite as a part of the Radiological Environmental Moni
toring Program (REMP) described in Appendix o. This environmental 
monitoring program also includes sampling of vegetation and milk. 
The program was in effect at the time of the accident and has 
continued with a higher than normal sampling frequency since the 
accident. Appendix o is a tabulation of measured data and a brief 
discussion of the program. Results from this program indicate that 

i odine-131 was the only radioactive isotope or particulate iso-
tope released in significant quantities. Iodine-131 was detected in 
air and milk samples, as discussed below, and was also detected in 
some grass samples . 

5.3 Thyroid Dose Estimates 

Of the particulate and iodine isotopes released, iodine-131 
accounts for essentially all the offsite dose. This dose results 
from concentration of iodine in the thyroid gland if air containing 
iodine-131 is inhaled of if milk from cows which have eaten grass 
containing iodine-131 is ingested. Two methods were used to 
estimate doses. In cases where sufficiently sensitive measurements 
of iodine-131 concentrations in air or milk were available, they 
were used to calculate doses. Otherwi$e, measured release rates 
and meteorological data were used in the dispersion model described 
in Appendix B to calculate concentrations of iodine-131 in air and 
milk. The first method was used primarily for assessing maximum 
doses to individuals and the second method was used primarily for 
assessing aggregate doses to the population within fifty miles. 

Where possible, both methods were used and results were com
pared to aid in determining that the l~ited number of sampling 
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points reasonably reflected the maxioum dose to an individual and 
to aid in assessing the accuracy of the results obtained using the 

mathematical model. 

5.3.1 Thyroid Doses Based on Effluent Data and Dispersion ~odel 

5.3.1.1 Inhalation Pathway 

As a part of the calculation of offsite inhalation doses 
from iodine-131, estimates were made of the average iodine-131 
concentration in air, at all offsite locations near the plant. 
Results on Figure 5-l show the highest average concentration from 
~arch 28 through April 30 to be 6.6 ~Ci/m3· about 2400 meters west 
of the plant. If an adult had occupied this location throughout 
the accident, the inhalation dose would have been about 7.3 mrem 
as shown in Figure S-2. Because of differences in thyroid size 
and breathing rates, the dose to a child would have been slightly 
higher, about 9.8 orem. 

T~e population dose due to inhalation of iodine was 
estimated using the release rates and the hourly dispersion 
model to compute inhalation doses at each population grid location 
(see Figure B-1 and B-2 of Appendix B). These were then 
multiplied by the population in each sector and summed. The total 
population dose was estimated to be 180 person-rems to the 
population within fifty miles of the plant (about two million 
people). 

Measurements of airborne iodine-131 concentrations near Three 
Mile !sland are useful in assessing the uncertainties involved in 
estimating concentrations (and doses) using release rate and 
meteorological data with ~he dispersion model. An illustration of 
the magnitude of these uncertainties is given in Figure S-3, which 
compares airborne iodine-131 :easured concentrations versus calculated. 
Data in this figure are presented in Table S-2. 
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Data in Figure S-3 suggest that the calculated airborne 
iodine-131 concentration is likely to be within a factor of 4 
of that measured. ~s shown in Figure S-3, 14 of 23 comparisons 
were within this range and calculated values are more likely to 
be higher that those measured. The data in Fiqure 5-3 
include all data collected in the REMP from March 28, 1979 through 
April 21, 1979, except for Station 8Cl during the period April 3 
through April 12 when data were questionable. 

Some caution should be used in interpreting the four points 
on Figure 5-3 with measured concentrations less than 0.05 pCi/m3• 
These points represent stations at least 20,000 meters from the 
plant, and one or more of the three individual samples comprising 
the set used to determine a single point contained iodine-131 at 
levels lower than the lower limit of detection. In such cases, the 
concentration was assumed to be zero. Except for the four points 
under discussion, this assumption does not affect results. For 
these four points, however, actual concentrations may have been 
somewhat higher than this treatment of measurement results would 
indicate. A more accurate treatment would move these points 
horizontally somewhat closer to the line of agreement. 

It should be expected that (the performance of) the atmospheric 
dispersion model is less accurate for calculating ground-level iodine-
131 concentration than for calculati~g gamma doses (Section 4). The 
calculated gamma dose is a function of airborne radioactivity con
centration integrated for significant spatial volumes around the 
receptor point whereas the ground level iodine concentration is cal
culated for a single point. Furthermore, calculated gamma dose does 
not depend as heavily on plume height as ground level concentration 
does. Thus, for any particular location, the gamma dose calculation 
is relatively less sensitive to uncertainties in the determination o! 
plume height and the spatial distribution of concentration about 
the plume centerline. 
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5.3.1.2 lti.lk Pathwav 

Population doses !rom ingestion of milk produced wi~in 

!i!ty miles were also estimated. These estimates were developed 
using detailed cow inventories out to 5 miles. Beyond 5 miles, 
co~~ty milk production rates were used to estimate cow populations 
assuming eac~ cow produces 34 pounds of milk per day. Milk pro
duciton rates within a 50-mile radius suggest a population of about 
300,000 dairy cows. The population density in sectors to the ENE, 
E, ESE, and SE is about 75 cows per square mile which is approx
imately 2.5 times that in other sectors. There is evidence from 
cow population surveys within five miles that stored feed is an 
important fraction of the dairy _cattle diet. Supporting evidence 
was found on page 2.1-4 of the TMl-2 FSAR _which shows that in 
three counties near th~ plant only 5 to 10 percent of the land is 
used for pasture. At the grass yield (0 . 7 kg wet/m2) specified 
for dose calculations in Regulatory Guide 1.109 (Rev. 1), pasture 
grass from 7.5 percent of the land within fifty miles of the plant 
could provide only twenty percent of the diet for 300,000 cows 
each consuming SO kg per day. For these reasons and since warnings 
had been issued to keep cows in barns during the period following 
the accident, it has been assumed in making estimates. of doses 
due to consumption of milk that pasture grass accounted for ten 
percent of the average cow's diet. All milk produced was assumed 
to be consumed in the form of fresh milk. Conversion to cheese 
and other processed forms would lead to reduction in doses due to 
decay of the iodine-131 during processing and storage. 

The portion of iodine that was released in organic form 
does not deposit on grass. It was measured periodically in the 
exhaust vent and found to be at least 50 percent of the total on the 
average. This has been taken into account in making t he thyroid 
j ose estimates. 
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Iodine concentrations in milk were estimated using the 

atmospheric dispersion model previously described and iodine uptake 
models which are the basis for Regulatory Guide 1.109. Details of 
this calculation are shown in Table S-3. The population dose was 
estimated by calculating the average iodine concentration in milk 
produced in each sector within 50 miles. The sectors and cow 
populations in each sector are shown in Figure B-1 and B-2 of 
Appendix B. Results were then multiplied by the amount of milk 
produced in the sector and added to determine the total population 
dose. Results of these calculations indicated the potential for 
population thyroid doses to be 1100 person-reres due to consumption 
of milk produced within fifty miles of the plant. 

This estimate is likely to be higher than the true population 
dose . In a test of the model for three locations at which suitably 
sensitive analyses of iodine-131 in cow milk were available, doses 
calculated using the model with assumptions noted above were ten 
to fifty times those estimated from measured concentrations in milk. 
The estimates based on reliable measured concentrations are cer
tainly more accurate because the model must simulate the process of 
dispersion in air, deposition on grass, and transport from grass 
to milk, each of which is subject to some analytical uncertainty. 

As shown in Figure S-4, the points at which milk samples 
were collected in the REMP are representative of those locations 
where highest concentrations of iodine-131 in milk would be expected, 
based on calculated iodine-131 concentrations in air. Because of 
this fact and because conservative results were obtained in the 
test described above, the model was deemed unsuitable for accurate 
assessment of maximum doses to individuals consuming milk. 

However, this model is considered suitable for assessment of 
population doses even though it leads to substantial overestimates. 
Measured concentration of iodine-131 in the many milk samples col
lected within fifty miles of the plant are not useful for making 
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a population dose assessment. Meas~ements o! iodine-131 in milk 
collected by organizations other than Metropolitan Edison at dis
tances beyond a few miles indicated no detectable concentrations 
for the most part. However, the sensitivities of these measurements 
are not suf!icient to provide an accurate population dose estimate. 

5.3.2 Thyroid Doses Based on Environmental Samples 

The above dose estimates have been made independently of 
measured iodine concentrations in air and milk. Measurement results 
1n Appendix D indicate peak iodine levels in goat milk to be less 
than 110 pCi/1, with an average from March 28 through April 30 at 
any one sample location o! about 29 pCi/l. These figures apply 
to goat milk collected at location lBl (see Appendix D), about 
one mile north of the plant. The comparable values for cow milk 
are 21 pCi/1 peak and 2.4 pCi/1 average at location 7B3, 1.4 
miles SE. If an in!ant had been consuming milk produced at these 
locations from March 28 through Apri : 30, 1979, his dose is 
estimated to be 1.1 millirems from cow milk or 13 millirems from 
goat milk. However, as noted in Appendix E, the goat milk is not 
now being used for human consumption. Airborne sample results 
(Appendix D) indicate that the highest average airborne iodine con
centration at any location from March 28 through April 30, 1979 
was 3.3 pCi/m3 which would result in an adult inhalation dos~ 
of 3.7 millirems and a child inhalation dose of 5.0 millirems. 
These values are slightly lower than the estimated adult inhalation 
thyroid dose of 7.3 millirems and child inhalation dose of 9.8 

millirems based on effluent releases and weather data as discussed 
in section 5.3.1 above. 
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'ta.blo ~l 

Smoo~hee :cci~e Release P.a~e O~~a 
Used in Dose Assess~e~~s 

Star~ Da~e 
(yr. mo. ca. hr.) 

79032804 
79032319 
79033022 
79040106 
79040303 
79040319 
79040519 
79040615 
79040706 
79040803 
79040909 
79041016 
790.;1119 
79041323 
79041410 
79041505 
79041508 
79041518 
79041615 
79041624 
79041716 
7904180.; 
79041808 
79041914 
79042022 
79042213 
79042304 
790423!::! 
79042316 
79042406 
79042516 

I-131 Release Ra~e 
"Ci/se~ 

4.2 
22.7 
2.7 
9.7 
2.3 
7.0 
0.43 
3.7 
6.9 

12.7 
0.46 
1.3 
2.2 
4.1 
6.6 
8.6 

14.0 
6.0 

11.0 
3.0 
5.5 
7.5 
2.0 
5.5 
1.5 
2.5 
1.0 
3.8 
1.5 
0.80 
0.50 



T<.ble 5-2 

Calculated Versus Measured Concent rations 
of Iodine-131 in Air (pCi/m3) 

(3/28/79-4/21/79) 

3/28-4/l 4/3-4/12 4/12-4/21 
Station Distance Direction Calculated Measured Calculate() Measured Calculated Ueasured 

9Gl 21000 s .98 .22 .09 .02 .12 .02 

1281 2600 WSW 16.733 8.26 7.85 .58 3.66 .21 
(close to 

w 

15Gl 24000 NW .42 .61 .12 0 • 26 .~2 

1S2 640 N 2.43 8.00 1.29 .36 • 22 • 32 

1Cl 4200 N 3.42 3. 81 .61 .16 1. 23 .16 

SAl 640 E 1. 73 6.9 1.29 1. 72 .83 2.89 

7Fl H500 SE .85 .17 .30 .ll .22 .21 

8Cl 3400 SSE 4.30 7 . 39 1.06 • 1.12 .23 

• Measurements for each period are based on time-weighted averages of concentration measured na 
follows : 

Data for 3/28-4/3 are based on samples 3/22-3/29, 3/29-3/31, 3/31-4/3 with 3/22-3/29 results 

adjusted to the period 3/28-3/29. 
Data for 4/3-4/12 are based on samples . 4/3-4/6, 4/6-4/9, and 4/9- 4/12. 
Data for 4/12-4/21 aro absed on samples 4/12- 4/15, 4/15-4/18, and 4/18-4/21. 

Data for the period 4/3-4/12 nt station OCl arc not included because the data for 4/3-4/9 
are questionable. 



• 

TABLE S-3 
Calculation o! Population Dose From Milk Ingestion 

D = fp*f •A;f; ~v * 0! * Fm * Ym * fr * Fd * exp (- hit!) 

where 

.. 
= 

= 

= 
= 

= 
= 
... 

u = 
• 

= .. 
• 

• 

time 

*I: 
k 

space 

2: 
j 

N * 0 * (D/Q)kj 
j i: 

population dose (person-rem) 
fraction of feed from pasture, 0.1 (see text) 

fraction of organic iodine in iodine release, 0.5 
(see text) 
effective removal constant from vegetation, 49.5 yr-l 

areal vegetation density, 0.7 kg (wet)/m2 

rate of consumption of feed by cow, 50 kg (wet)/day 

transfer factor from cow feed to cow milk, 0.006 day/liter 

milk yielc : or one cow, 5640 liters/year or 34 lb/day 
(from local agricultural statistics) 

age weighted milk consumption ra~e, 137 liters/year-person 

age and consumption weighted ingestion dose factor 
for iodine-131, 3.8 E+08 rem-liter/year-curie 
iodine-131 radioactive decay constant,. 0.0861 day-l 

delay time between milk production and consumption, 2 days 

number of cows in sector segment j (see Appendix B) 

i odine-131 release in time period k (see Section 5) 

deposition parameter (m-2), (see Appendix B) 

Unless specified otherwise above, values for all Pftrameters 
are based on values in USNRC Regulatory Guide 1.109 (Rev. 1), 
October, 1977. 
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FIGURE 5-l 

Estimated Fraction of Annual MPC (F~c> 
for Iodine-131 Startin9 at 0700 on 3/28/79 thro~qh 4/30/ 79 

Within T~o Miles of Tnree Mile Islandl~} 
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Scale 
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(! )Concentrations are based on measured release rates and site meteor
olo9ical data used with a straight-li ne dispersion model. MPC is 
10CFR20, App. B, TAble IIi maximum permissible concentration for 
iodine-131 in air 1 x 10- 0 uCi/ cc . Concentration averaaed over the 
period 3/ 28 - 4/30 is cal culated as follows : 

C • FMPC * lE-10 * 1El2 * 8760 * 
uci 
cc 

C • FMPC * 1100 

pCi-cc h:. 
uci-ml yr 

l 
'S"'rl . per oa 

hr 



Figure 5-2 

Estimated Adult Inhalation Thyroid Dose (mi1itrem) 
Within Five Miles of Three Mile Island 

From Iodine-131 Released at 0700 on 3/28/79 through 4/30/79 

(!)Multiply by l.S to obtain dose to child thyroid 
Multiply by 1.3 to obtain dose t o infant and teen-age thyroid 
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FIGUJIE 5-3 

Calculated Veraua Heaaured 
Concentration• o! Iodine-131 

in Air at Three Hile Island 
Environmental Monitoring Stations 
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Figure 5-4 

Cow Locations and REMP Milk .Sample Points 
Within a Five Mile Radius 

With Isopleth of Concentration 
of Iodine-131 in Air (pCi/m3) 

Averaged Over the Period 3/28/79-4/30/79 

~~ Indicates area within five miles with cows 

~ Indicates goat milk sample point 

~ Indicates cow milk sample point 
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6.0 CONCLUSIONS 

Records !rom in-plant radiation monitors, the onsite 
weather tower and radiation measurements outside the plant 
and of!site have been used to estimate the amount of radio
active materials released during the accident and the con
sequent radiation doses. A summary of the estimated doses 
is given in the table on page v. 

From this information, it is concluded that the sig
nificant releases were about 0.24 Ci of Iodine-131 to the 
river (Section 3.0), and 10 million Ci of noble gases 
(Section 4.0) along with 14 Ci of Iodine-131 (Section 5.0) ~n 

air exhausted through the plant vent to atmosphere. The 
estimates of Iodine-131 releases are based on measurements 
of samples taken from liquids and gases just before release. 
The noble gas estimate was derived by comparing doses 
calculated using an atmospheric dispersion model with 
measured doses and adjusting the release rate so that cal

culated doses best matched those measured . 

6-1 
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7.0 RECOMMENDATIONS 

The quality and large quantity of data available !or this 
report make it unlikely that new information will turn-up which 
substantially changes the dose assessments reported herein. But, 
if suet information exists it is important to find it and assess 
the effect. 

Consequently it is recommended that: 

l. The systematic review of new information related 
to dose assessments should be continued to identify 
and evaluate any important effects it might have 
on the dose assessments in this report. This 
recommendation applies particularly to a large 
body of environmental data collected by govern
mental agencies in the early days following the 
accident. Only a part of this data was available 
for the preparation of this report. The recom
mendation also applies to any plant data which 
might enable better definit~~n of isotope releases, 
particularly noble gas isotope releases. 

An important part of the uncertainty in the calculation 
of doses from noble gases stems from the limited information 
available for characterizing noble gas releases from the accident. 
The second recommendation is aimed at improving capabilities 
for obtaining that kind of information in the future. 

Consequently, it is recommended that: 

2. An integrated review should be conducted of all 
radiation monitoring programs (including in-plant 
area monitoring, effluent measurements, and 
environmental measurements to evaluate the capability 



~. (cont'd) 

for determining the nature, the pathways, the fates, 
and the impacts of radioactive isotopes which rni~ht 
be released through plant pathways into the environ
ment in normal and accident conditions . To be 
comprehensive, the review should also consider 
predictive capability. The report resulting from 
this review should identify modifications which would 
improve these capabilities and should include an 
assessment of limitations in these capabilities . 

If, in the future, it becomes desirable to improve the 
accuracy and reduce the uncertainties in the dose assessments , 
the atmospheric dispersion models used could be improved. 
Experience in doing the dose assessments shows that the focus 
of such improvements would be better definition of the effects 
of wind direction change, better estimation of the effects of 
dilution in the wake of plant structures and better estimation 
of plume height. It is unlikely that work in this area would 
lead to substantial increases in the dose assessments provided 
in the body of this report . However, some decreases might 
result. 
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APPENDIX A 

THREE MILE ISLAND 
METEOROLOGICAL PROGRAM 

~d 

SU~~y OF POST ACCIDENT DATA 



1.0 INTRODUCTION 

Meteorological parameters at Three Mile Island are monitored 
by redundant equipment on a 150ft tower located at the north end 
of the island. The meteorological program was updated in January 
1'76 to include a new tower and redundant instrumentation. The 
tower was in calibration and fully operational at the time of 
the accident. Table A-1 summarizes the equipment characteristics 
and tower configuration. 

2.0 PROG~~ OPERATIC~ 

Meteorological data from each sensor are sampled every 
ten seconds by a Sperry-Univac mini-compute: under control of 
software which enables remote access, provides calibration 
checks and prints system QC diagnostics. The 10-second values 
are then averaged over each 15-minute period, centered on each 
quarter hour (i.e., data for the on-the-hour sampl~ are from 
7-1/2 minutes before the hour to 7-l/2 minutes after the hour). 
The data are stored by the computer at the site for four hours, 
at which time data are transferred automatically to a disc file 
located at a central computer in a subcontractor's facility in 
Rockville, Maryland via telephone line. In the event ~f a 
communications problem or central computer problem, the site 
mini-computer can store data for up to three days. In addition, 
strip charts on site provide backup to the computerized system. 
Additional strip chart recorders for key parameters are located 
in the control room. Once a month, the data on th~ disc file · 
are transferred to two tapes, an hourly tape and a tape con
taining each quarter hour of data. 
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3.0 SURVEI~~CE 

The site meteo:ological data are checked daily by 
Pickard, Lowe and Gnrrick, Inc. personnel to assure quality. 
Other quality checks of the data such as the coincident 
plotting of redundant sensors for comparison and an evaluation 
of data recovery are done on a weekly basis. Any problems are 
referred to Metropolitan Edison's site maintenance personnel 
for correction. 

4. 0 MAINTENANCE AND CALIBP-~TION 

The meteorological equipment are maintained by Metropolitan 
Edison personnel at the site according to procedures outlined 
in the plant OA program. The meteorological tower has been 
calibrated semi-annually by an independent subcontractor 
according to a time table s~ ecified in Section 4. 3.3 . 4 of the 
TMI Unit 2 Technical Specifications. The last calibration prior 
to the accident was performed by o. Conning of Technical 
Environmental Enterprises (TEE) on September l-3, 1978. A post
accident calibration by the same subcontractor on June 4-6, 1979 
showed no significant calibration problems, thus, it is con
cluded that the tower was in calibration following the accident. 

5 . 0 SUMMARY OF DATA FOLLOWING THE ACCIDENT 

Table A-2 is a joint frequency table of wind speed and 
direction from 100ft versus delta temperature measured between 
150ft and 33ft for the period from the beginning of the accident 
through the month of April 1979. Figure A-1 is a wind rose 
from the 100ft level on the TMI meteorological tower for the 
same peri od as the joint frequency tables. Table A-3 is a 
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complete c ompi lati on o! all hourly meteorological data col
lected follo~ing the accident through April 30, 1979. Values 
!o= X/ 0 !or the ground centerline, ground average, depletion 
and deposition cases at a distance of 600m (the minimum site 
boundary) based on the hourly meteorological data are included 
~n this table. These .calculations are made for a ground level 
release in the building wake (containment size only) without 
taking any "meander factor" into account as recently suggested 
in NRC's draft Regulatory Guide l.XXX titled "Atmospheric 
Dispersion Models for Potential Accident Consequence Assessments 
at Nuclear Power Plants" . 
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Legend for Meteorological Data Printouts 
Included in Table A-3 Which Follows 

Table A-3 consists of 34 pages summarizing ~~e hourly 
meteorological data collected from March 28, 1979 through 
April 30, 1979. Twenty-four hours of data are included on 
each page. The following guide describes data on each page. 

Column 1 

Column 2 

Col umn 3 

Colwn."' 4 

Column 5 

Colmnn 6 

Column 7 

Column 8 

Column 9 

Column 10 

Column 11 

Column 12 

Column 13 

Column 14 

HR- Hour of the day (l-24). All data that follows 
will be for a 15-minute average centered on the hour • 

R - Release Point - Number 1 will always be used 
(for a ground level release). 

SPD- Wind Speed from 100ft in mph x 10, i.e.: 
53 = 5.3 mph. 

S - Status Code. 0 = good data; 2 = bad data; 
4 = calm wind speed. 

DIR - Average wind direction at 100ft (indicates wind 
from one of 16 sectors) 

S - Status Code. 0 = good data; 2 = bad data; 
3 = unsteady direction; 5 = flat direction. 

PG- Pasquill-Gifford Stability Category (A-G). 

DT - Delta 6emperature 150-33 ft in °F x 10 
(-17 = -1.7 F). 

S - Status Code. 0 = good data; 2 • bad data. 

XOGCL- X/0 ground centerline case (sec/m3). 

XOGAV- X/0 ground average case (sec/m3). 

DPLETN- Depleted X/0 (sec/m3). 

DEPOSN- Deposition,D/0 (m-2). 

DSB - Distance at which values are calculated in 
meters . 



Table 1\-3 

X/0 HOURLY DATA----FOR MAR 28, 1979 
HR R 5PD S DIR S PG DT S XOGCl XQGAV DPlETN DEPOSN 

4 1 53 0 H 0 E 1 0 1.65£-04 S.59E-05 5.19E-e5 3.17£-07 
S t 56 0 "E 0 E 6 0 1.57E-04 6.29E-05 4.91E-05 3.17£-07 
6 1 47 0 E 0 E 50 1.87E-04 6.30E- 05 S.BSE-05 3.17£-07 
7 1 25 0 E 3 E -3 0 3.51£-04 1.18E-04 1.1GE-04 3.17E-07 
8 1 61 0 EHE 0 D -6 0 8.90E-05 3.81E- 05 3.54E-05 3.17E-07 
9 1 29 0 SSE 3 C -10 0 8.03E-05 5 . 56E-05 5.16E-05 3.17E-07 

10 1 43 0 USU 0 A -17 0 6.32E-06 8.65E-06 B. 03E- 06 3.17£-07 
11 1 34 0 U 0 A -21 0 7.99E-06 1.09E-05 1.02E-05 3.17£-07 
12 1 47 0 S 0 A -13 0 5.78£- 06 7.91E-06 7.35£- 06 3.17£-07 
13 1 57 0 S 0 A -12 0 4 . 77£-06 6 . 53E-06 6.06E-06 3.17£-07 
14 1 83 0 SSU 0 A -15 0 3.27E-06 4.48£-06 4.16£-06 3.17E-07 
15 1 121 0 SSU 0 A -14 0 2.24£-06 3.07£-06 2.86£-06 3.17E-07 
16 1 101 0 SSU 0 0 -1 0 5.37E-05 2.30E-0S 2.14E-05 3.17E-07 
17 l 93 0 SSE 0 D -4 0 5 . 84E-05 2.50£-05 2 . 32E-05 3.17£-07 
18 1 88 0 SSE 0 E -2 0 9.97E-05 3.36E-05 3.12E-05 J.17E-07 
19 1 101 0 SSE 0 E -1 0 8.68E-05 2 . 93E-05 2 . 72E-05 3.17E-07 
20 1 77 0 SSE 0 E 2 0 1.14E-04 J.84E-05 3.57E-05 3 . 17£-07 
21 1 71 0 SSE 0 E 1 0 1.24E-04 4.17E-05 3.87£-05 J.17E-07 
22 1 90 0 SSE 0 E 1 0 9.74E-05 J.29E-05 3.06E-05 3.17E-~7 
23 1 93 0 SSE 0 E -1 0 9.43E-05 3.18E-05 2.96E-05 3.17E-07 
24 1 84 0 SSE 0 E -2 0 1.04£-04 3.52£-05 3.27£-05 3.17£-07 
RETURH TO CONTINUE, S TO STOP 

• 

DSB 
600 
600 
600 
600 
600 
600 
600 
600 
600 
60e 
6e0 
see 
see 
600 
S00 
S00 
600 
S00 
S00 
S0e 
600 

I'~ l of 34 
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r<KJC 2 or 34 

X'O HOURlY DATA----FOR MAR 29, 1979 
HR R SPD S DIR S PG DT S XOGCl XOGAV DPLETN DEPOSN DSB 

1 1 61 0 s 0 E 1 0 1.44E-04 ~.BSE-05 4.S1E-05 3.17E-07 600 
2 1 -42 0 SE 0 E 0 0 2.09E-04 7.0SE-05 6.55E-05 3.17E-07 600 
3 1 -44 0 SE 0 E -1 0 1.99£-0-4 6.7JE-05 6.25E-05 3.17E-07 600 
4 1 GO 0 ESE 0 E -2 0 1.46E-04 ... 93E-05 4.50E-05 J.17E-07 600 
5 1 67 0 ESE 0 E -2 0 1.31E- 04 ~.42E-05 ~.10E-05 3.17£-07 600 
6 1 5~ 0 ESE 0 E 0 0 1.62E-04 5.4SE-05 5.09E-05 3.17E-07 600 
7 1 29 0 E 0 E -1 0 3.02E-04 1.02E-04 9.~8E-05 3.17£-07 600 
8 1 29 0 E 0 D -4 0 1.87£-04 8.02E-05 7.45E-05 3.17£-07 600 
9 1 28 0 ESE 3 D -1 0 1.94E-04 8.31E-05 7.72£-05 3.17E-07 600 

10 1 25 0 NE 3 D -7 0 2.17E-0~ 9.31E-05 8.64E-05 3.17E-07 600 
11 1 22 0 N 3 E -1 0 3.99E-04 1.35£-0~ 1.25E-0 .. 3.17E-07 600 
12 1 31 0 SSE 0 9 -11 0 3.38E-05 3.35£-05 3.11E-05 3.17E-07 600 
13 1 50 0 SSE 0 D -7 0 1.09£-04 ~.65E-05 4.32E-05 3.17E-07 600 
141 -41 0 s 0 D -9 0 1.32E-04 5.68E-05 5.27£-05 3.17E-07 600 
15 1 94 0 NNU 0 E 5 0 9.33E-05 3.15E-05 2.93£-05 3.17£-07 600 
16 1 53 0 ENE 0 E 0 0 1.65£-04 5.59E-05 5.19E-05 3.17E-07 600 
17 1 51 0 NNE 0 E 9 0 1.72E-04 5.80£-05 5.39E-05 3.17E-07 600 
18 1 35 0 NNE 0 F 20 0 . 3.78E-04 1.34£-04 1.24E-04 3.17E-07 600 
19 1 52 0 N 0 F 20 0 2.54E-04 9.02E-05 8.37E-05 3.17E-07 600 
20 1 62 0 NNIJ 0 F 20 0 2.13E-04 7.56E-05 7.02E-05 3.17E-07 600 
21 1 129 0 NNIJ 0 G 33 0 1.77E-04 5.72E-05 5.31E- or 3.17E-07 600 
22 1 16 0 N 3 F 11 0 8.27E-04 2.93£-04 2.72[ -0~ 3.17E-07 600 
23 1 21 0 E 3 F 21 0 6.30E-04 2.23E-04 2.07c ~04 3.17E-07 600 
24 1 31 0 s 0 G 38 0 7.35E-04 2.38E-04 2.21E-04 3.17E-07 600 
RETURN TO CONTINUE, S TO STOP 



X/0 HOURLY DATA----FOR MAR 30, 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAV DPLETN DEPOSH DSB 

1 1 29 0 HE 3 G ~~ 0 7.86E-0~ 2.55E-O~ 2.36E-04 3.17£-07 600 
2 1 ~6 0 NUU 0 F 25 0 2.88£-0~ 1.02£-0~ 9.~7£-05 3.17£-07 600 
3 1 26 0 HU ·0 G 27 0 8.7oE-04 2.84£-04 2 . 64£-04 3.17£-07 600 
~ 1 35 0 NNE 0 G 32 0 6 . 51£ - 04 2.11£-04 1.96£-0~ 3.17£-07 600 
5 1 26 0 E 3 G 29 0 8.76£-0~ 2.84£-04 2.64£-0~ 3.17£-07 600 
6 1 21 0 SU 0 G 26 0 1.08£-03 3.51£-0~ 3.26£-0~ 3.17£- 07 600 
7 1 22 0 SSU 0 F 17 0 6.01£-0~ 2.13£-04 1.98E-0~ 3.17£-07 600 

~ 8 1 18 0 H 3 F 15 0 7.35£-04 2.60£-04 2.~2£-0~ 3.17£-07 600 
9 1 71 0 HHU 0 E 9 0 1.2~£-04 4.17£-05 3.87£-05 3.17£-07 600 

10 1 16 0 UHU 0 D -5 0 3.39£-0~ 1.~5E-0~ 1.35£-0~ 3.17E-07 600 
11 1 1~ 0 E 3 D -~ 0 3.88£- 04 1.66E-04 1.5~£-0~ 3.17£-07 600 
12 1 26 0 SU 3 D -9 0 2.09£-04 8.95£-05 8.31E-05 3.17E-07 600 
13 1 23 0 SE 3 C -10 0 1.01£-04 7.01£-05 6.51£-05 3.17£-07 600 
1~ 1 29 0 SSU 3 D -8 0 1.87£- 04 8.02£-05 7.45£-05 3.17£-07 600 
15 1 ~8 0 ESE 0 D -7 0 1.13£-0~ ~.85£-05 4.50£-05 3.17£- 07 600 
16 1 ~50 E 0 E -1 0 1 . 95£-0~ 6.58£-05 6.11£-05 3.17£-07 600 
17 1 39 0 SE 0 F 18 0 3.39£-0~ 1.20£-0~ 1.12£-0~ 3.17£-07 600 
18 1 82 0 ESE 0 F 10 0 1.61£-04 5.72E-05 5.31E-05 3.17£-07 600 
19 1 87 0 SE 0 E 7 0 1.01£-04 3.40£-05 3.16£-05 3.17£-07 600 
20 1 55 0 SSE 0 F 14 0 2.41E-04 8.52E-05 7.92£-05 3.17E-07 600 
21 1 69 0 SE 0 F 23 0 1.92£-04 6.79£-05 6.31E-05 3 . 17E-07 600 
22 1 75 0 SE 0 F 15 0 1.76E-04 6.25E-05 5.81£-05 3.17E-07 600 
23 1 60 0 SE 0 F 19 0 2.20E-04 7.81E-05 7.26E-05 3.17E-07 600 
2~ 1 132 0 ssu e F 10 e 1.00E-04 3.55E-0r 3.30E-05 3.17£-07 600 
RETURN TO CONTINUE# S TO STOP 

ril<Je 3 of 34 
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Paqc 4 o( 34 

X'O HOURLV DATA----FOR MAR 31, 1979 
~R R SPD S DlR S PG DT S Y.OGCL XOGAV DPt.ETH DEPOSN DSB 

1 1 124 o ssu e F 11 e 1.07£-0~ 3.78£-05 3.51£-05 3.17£-07 600 
2 1 66 e usu o F 11 0 2.00£-0~ 7.10£-05 6.60£-05 3.17£-07 600 
3 1 65 0 USU 0 E 8 0 1.35£-04 4.55£-05 ~.23£-0S 3.17£-07 600 
4 t 36 0 su 0 F 14 0 3.67£-04 1.3eE-04 1.21£-04 3.17£-07 600 
5 1 17 0 su 3 F 21 0 7.78£-04 2.76£-04 2.56£-0~ 3.17£-07 609 
6 1 37 e ssu 0 G 42 0 6.16£-04 1.99£-04 1.85£-04 3.17£-07 600 
7 1 28 e su 0 G 29 0 8.t~E-e~ 2.64£-04 a.~s£-04 3.17£-07 690 
8 1 33 0 USLI 0 E 3 0 2.66£-04 8.97£-0S 8.33£-05 3.17£-07 600 
9 1 52 0 su 0 D -6 0 1.04£-04 4.47£-05 4.16£-05 3.17£-07 600 

10 1 52 e su 0 A -12 0 5.22£-06 7.15£-06 6.64£-06 3.17£-07 600 
J1 1 100 0 su 0 D -4 0 5.43£-05 2.33£-05 2.16£-05 3.17£-07 600 
12 1 100 0 su 0 A r13 0 2.72£-06 3.72£-06 3.45£-06 3.17£-07 600 
13 1 124 0 USU 0 E -3 0 7.A7E-05 2.39£-05 2.22£-05 3.17£-07 600 
14 1 139 0 USU .0 E 0 0 6.31£-05 2.13£-05 1.98£-05 3.17£-07 600 
15 1 52 0 SSU 0 E 8 0 1.69£-04 5.69£-05 5.29£-05 3.17£-07 600 
16 1 67 0 tfLI 0 F 10 0 1.97£-04 7.00£-05 6.50£-05 3.17£-07 600 
17 1 62 0 NU 0 G 26 0 3.67£-04 1.19£-04 1.11£-04 3.17£-07 600 
18 1 .. 0 0 u 0 F 10 0 3.31£-04 1.17£-04 1.09£-04 3.17£-07 600 
19 1 36 0 USU 0 G 26 0 6.33£-04 2.05£-04 1.90£-04 3.17£-07 600 
20 1 36 0 SSU 0 G 28 0 6.33£-04 2.05£-04 1.90£-04 3.17£-07 600 
21 1 25 0 su 0 F 20 0 5.29£-04 1.88£-04 1.74£-04 3.17£-07 600 
22 1 30 0 su 0 F 18 0 4.41£-04 1.56£-04 1.45£-04 3.17£-07 600 
23 1 9 0 SSU 0 F 23 0 1.47£-03 5.21£-04 4.84£-04 3.17£-07 600 
24 1 23 0 ttu 0 Q 43 0 9.90£-04 3.21E-04 2.98£-04 3.17£-07 600 



~'0 HOURLY D~TA----rOR APR 1, 1979 
HR R $PD S DIR S PG DT S XOGCL XOGAV DPLETN DEPOSN DSB 

1 1 26 0 SSU 0 G ~6 0 8.76£-04 2.94£-04 2.64£-04 3.17£-07 600 
2 1 10 0 ESE 3 G 43 0 2.28£-03 7.38£-04 6.86£-04 3.17£-07 600 
3 1 20 0 NE 0 G 31 0 1.14£-03 3.69£-04 3.43£-04 3.17£-07 600 
4 1 10 0 UNU 0 G 29 0 2.28£-03 7.38£-04 6.86£-04 3.17£-07 600 
5 1 30 0 ««U 3 G 28 0 7.59£-04 2.46£-04 2.29£-04 3.17£-07 600 
6 1 33 0 N 0 G 31 0 6.90£-04 2.24£-04 2.08E-04 3.17£- 07 600 
7 1 17 0 SU 0 F 12 0 7.78£-04 2.76£-04 2.56£-04 3.17£- 07 600 
8 1 14 0 U 3 F 12 0 9.45£-04 3.35£-04 3.11£-04 3.17£-07 600 
9 1 75 0 NU 0 F 18 0 1.76£-04 6.25£-05 5.81£-05 3.17£-07 600 

JO 1 65 0 NE 0 E 4 0 1.35£-04 4.55£-05 4.23£-05 3.17£- 07 600 
11 1 61 0 N 0 E 1 0 1.44£-04 4.85£-05 4.51£-05 3.17£-07 600 
12 1 77 0 NNU 0 D -5 0 7.05£-05 3.02£-05 2.81£-05 3.17£-07 600 
13 1 46 0 HNU 0 C -10 0 5.06£-05 3.50£-05 3.25£-05 3.17£-07 600 
14 1 61 0 HNU 0 D -4 0 8.90£-05 3.81£-05 3.54£-05 3.17£-07 600 
15 1 50 0 HHU 0 D -8 0 1.09£-04 4.65£-05 4.32£-05 3.17£-07 600 
16 1 39 0 NNU 0 D -4 0 1.39£-04 5.97£-05 5.54£-05 3.17£-07 600 
17 1 45 0 ENE 0 D -4 0 1.21£-04 5.17£-05 4.80£-05 3.17£-07 600 
18 1 70 0 NE 0 E -2 0 1.25£-04 4.23£-05 3.93£-05 3.17£-07 600 
19 1 43 0 E 0 E l 0 2.04£-04 6.88£-05 6.39E-05 3.17£-07 600 
20 1 46 0 HE 0 r 16 0 2.88£-04 1.02£-04 9.47£-05 3.17E-07 600 
21 1 53 0 ESE 0 r 12 0 2.50£-04 8.85E-05 8.22E-05 3.17£-07 600 
22 1 139 0 SE 0 E -2 0 6.31£-05 2.1JE-05 1.98£-05 3.17£-07 600 
23 1 109 0 SE 0 E 1 e 8.05E-05 2.72E-05 2.52£-05 3.17E-07 600 
24 1 95 0 ESE e E -2 0 9.23E-05 3.12£-05 2.89£-05 3.17E-07 600 

ri\9C 5 or J4 



X/0 HOURLY DATA----FOR APR 2, 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAU DPtETN DEPOS" DSB 

1 1 ISS 0 ESE 0 E -3 0 5.66c-OS 1.91E-05 1.77E-05 3.17E-07 600 
2 1 1~3 0 ESE 0 E -3 0 6.1JE-05 2.07E-05 1.92E-05 3.17E-07 600 
3 1 123 0 SE 0 E 2 0 7 . 1JE-05 2.41E-05 2.24E-05 3.17E-07 600 
~ 1 101 0 ESE 0 E -3 0 8.68E-0S 2.9JE-05 2.72E-05 3.17E-07 600 
5 1 106 0 ESE 0 D -~ 0 5.12E-o5 2.20E-05 2.04E-05 3.17E-07 600 
6 1 116 0 ESE 0 D -4 0 4.68E-05 2.01E-05 1.86E-05 3.17E-07 600 
7 1 110 0 ESE 0 E 0 0 7.97E-05 2.69E-05 2.50E-05 3.17E-07 600 
8 1 84 0 E 0 E 2 0 1.04E-04 3.52E-05 3.27E-05 3.17E-07 600 
9 1 103 0 ESE 0 E 4 0 8.51E-05 2.87E-05 2.67E-05 3.17E-07 600 

10 1 92 0 ESE 0 E 4 0 9.53E-05 3.22E-05 2.99E-05 3.17E-07 600 
11 1 103 0 ESE 0 E 4 0 8.51E-05 2.87E-05 2.67E-05 3.17E-07 600 
12 1 91 0 ESE 0 E 4 0 9.64E-05 3.25E-05 3.02E-05 3.17E-07 600 
13 1 71 0 ESE 0 E 4 0 1.24E-04 4.17E-05 3.87E-05 3.17E-07 600 
14 1 56 0 SE 0 E 4· 0 1.57E-04 5.29E-05 4.91E-05 3.17E-07 600 
15 1 94 0 ESE 0 E 4 0 9.33£-05 3.15E-05 2.93E-05 3.17E-07 - 600 
16 1 40 0 r 0 E 50 2.19E-04 7.40E-05 6.87E-05 3.17E-07 600 
17 1 59 0 ESE 0 E 5 0 1.49E-04 5.02E-05 4.66E-05 3.17E-07 600 
18 1 37 0 ENE 0 E 6 0 2.37E-04 8.00E-05 7.43E-05 3.17£-07 600 
19 1 42 0 EHE 0 E 50 2.09E-04 7.05E-05 6.55E-05 3.17E-07 600 
20 1 58 0 H 0 E 7 0 1.51E-04 5.10E-05 4.74E-05 3.17E-07 600 
21 1 37 0 M 0 E 5 0 2.37E-04 8.00E-05 7.43E-05 3.17E-07 603 
22 1 22 8 HNE 3 E 5 0 3.99E-04 1.35E-84 1.25E-04 3.17E-07 600 
23 1 30 0 ENE 3 E 5 0 2.92E-04 9.87E-05 9.17E-05 3.17E-87 600 
24 1 32 0 H 0 E 5 0 2.74E-84 9.25E-05 8.59E-05 3.17E-07 600 

Pa<JC 6 o ( 34 



~/a HOTRLV DATA----FOR APR 3, 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAU OPLETH DEPOSH DSB 

1 1 39 0 H 0 E 5 0 2.2~£-0~ 7.5~£-05 7.05£-05 3.17£-07 600 
2 1 105 0 HHU 0 E 6 0 8.35E-05 2.82E-0S 2.62E-05 3.17£-07 600 
3 1 73 0 H 0 E 5 0 1.20£-0~ ~.06£-05 3.77£-05 3.17£-07 600 
~ 1 ~9 0 HU 0 E 4 0 1.79£-04 6.04£-05 5.61£-05 3.17£-07 600 
5 1 32 0 HU 0 E 5 0 2.74£-04 9.25£-05 8.59£-05 3.17£-07 600 
6 l 83 0 H 0 E 5 0 1.06£-04 3.57£-05 3.31£-05 3.17£-07 600 
7 1 36 0 HHU 0 E ~ 0 2.~4£-04 8.22£-05 7.64£-05 3.17£-07 600 
8 1 18 0 SE 3 E 6 0 4.87£-04 1.64£-04 1.53£-04 3.17£-07 600 
9 1 103 e HU e F 10 0 1.28£-04 4.ss£-05 ~.23£-05 3.17£-07 600 

10 1 101 0 HU 0 F 16 0 1.31£-04 4.64£-05 ~.31£-05 3.17£-07 600 
11 1 124 0 HHU 0 E 4 0 7.07£-05 2.39£-05 2.22£-05 3.17£-07 600 
12 1 57 0 HU 0 E 9 0 1.54£·04 5.19£-05 4.82£-05 3.17£-07 600 
13 l 51 0 HU 0 E 5 0 1.72£-04 5.80£-05 5.39£-05 3.17£-07 600 
14 1 62 0 " 0 E 3 0 t.~lE-04 4.77£-05 ~.~3£-05 3.17£-07 600 
15 1 46 0 UHU 0 E 50 1.91£-04 6.44£-05 5.98£-05 ·3.17£-07 600 
16 1 77 2 SSE 2 E 1 2 1.91£-04 6.44£-05 5.98£-05 3.17£-07 600 
11 1 ~0 0 HU 0 E 1 0 2.19£-04 7.40£-05 6.87£-05 3.17£-07 600 
18 1 96 0 HHU 0 E 0 0 9.14£-05 3.08£-05 2.86£-05 3.17£-07 600 
19 1 52 0 H 0 A -15 0 5.22£-06 7.15£-06 6.6~£-06 3.17£-07 600 
20 1 51 0 NHU 0 F 19 0 2.59£-04 9.19£-05 8.54£-05 3.17£-07 600 
21 1 68 0 HHU 0 E 8 0 1.29£-04 4.35£-05 4.0~£-05 3.17£-07 600 
22 1 23 0 NHE 3 F 14 0 5.75£-04 2.04£-04 1.89£-04 3.17£-07 600 
23 1 39 0 HE 0 F 22 0 3.39£-04 1.20£-04 1.12£-04 3.17£-07 600 
24 1 49 0 " 0 E g 0 2.19£-04 7.40£-95 6.87£-05 3.17£-07 600 

r ..... ~ 7 of 3-1 



~.· \) HOURL 'I DATA----FOR APR 4 • 1979 
HR R SPD S DIR S PG DT S XQGCL XOGAV DPLETN DEPOSH DSB 

1 1 30 0 H 3 E 4 0 2.92£-04 9.87E-05 9.17E-05 3.17E-07 600 
2 1 48 0 HE 0 E 3 0 1.83E-04 6.17E-OS 5.73£-05 3.17E-07 600 
3 l 49 0 NNE 0 E 3 0 t.79E-04 6.0~£-05 5.61E-05 J.17E-07 600 
4 1 17 0 SE J E 2 0 S.1GE-04 1.74E-04 1.62£-04 3.17£-07 600 
5 1 48 0 NNE 0 E 5 0 1.83E-04 6.17£-05 5.73£-05 3.17£-07 600 
6 1 6 4 SE 3 E 0 0 9.80E-04 3.31E-04 3.07E-04 3.17E-07 600 
7 1 19 0 ENE 3 E 1 0 ~.62E-04 1.S6E-04 1.45E-04 3.17E-07 600 
8 1 74 0 E 0 E -2 0 1.19E-04 4.00E-05 3.72E-05 3.17E-07 600 
9 1 106 0 E 0 D -4 0 5 . 12E-05 2.20E-05 2.04E-05 3.17E-07 600 

10 1 122 0 E 0 E -3 0 7.19E-05 2.~3E-05 2.2SE-05 3.17E-07 600 
11 1 122 0 ESE 0 E -3 0 7.19E-05 2.43E-05 2.25E-05 3.17E-07 600 
12 t 93 0 E 0 E -2 0 9.43E-05 3 . 1SE-05 2.96E-05 3.17E-07 600 
13 1 60 0 E 0 E -2 0 1.46E-04 4.93E-05 4.58£-05 3.17E-07 600 
14 1 62 0 EHE 0 E -2 0 1.41E-04 4,77E-05 4.43£-05 3.17E-07 600 
15 1 92 0 E 0 D -4 0 5.90£-05 2.53E-05 2.35£ - 05 3.17E-07 600 
16 1 112 0 ESE 0 E -3 0 7.83£-05 2.64E-05 2.46£-05 3.17E-07 600 
17 1 88 0 ESE 0 E -3 0 9.97E-e5 3.36£-05 3.12£-05 3.17E-07 600 
18 1 41 0 ESE 0 E -2 0 2.14E-04 7.22E-05 6.71E-05 3.17E-07 600 
19 1 90 0 NHU 0 D -4 0 6.03E-05 2.59E-05 2.40E-05 J,17E-07 600 
20 1 87 0 NHU 0 D -4 0 6.2~E-05 2.67E-05 2.48E-05 3.17E-07 600 
21 1 53 0 ENE 0 E -2 0 1.65E-04 5.59E-05 5.19£-05 J.17E-07 600 
22 1 37 0 ENE 0 E -2· 0 2.37E-04 8.00E-05 7.43E-05 3.17E-07 600 
23 1 18 0 ESE 3 E -2 0 4.87E-04 1.64E-04 t.SJE-04 3.17E-07 600 
24 1 21 0 usu 0 £ -2 0 4.18£-04 1.41£-04 1.31£-04 3.17£-07 600 

J',lq<> R o( 14 



X/Q HOURLY DATA----FOR APR 5, 1979 
HR R SPD S DIR S PG DT S XQGCl XQGAV DPlETH DEPOSH DSB 

1 1 cS 0 SSE 0 E -3 0 3.51£-04 1.18£-04 1.10£-04 3.17£-07 600 
a 1 ~3 o s 0 E -2 0 2.0~£-04 6.anE-05 6.39£-05 3.t7E-07 600 
3 1 46 0 SU 0 E -3 0 1.91£-04 6.44£-05 5.98£-05 3.17£-07 600 
4 1 51 0 USU 0 E -3 0 1.72£-04 5.80E-0S 5.39£-05 3.17£-07 600 
5 1 6~ 0 SSU 0 E -2 0 1.37£-04 4.63£-05 4.30£-05 J.J7E-07 600 
6 1 56 0 USU 0 E -1 0 1.57£-04 5.29£-05 4.91£-05 3.17£-07 600 
7 1 72 0 U 0 E -2 0 1.22£- 04 4.11E-05 3.82£-05 3.17£- 07 600 
8 1 74 0 usu 0 o -50 7.33£-05 3.14£-05 2.92£-05 3.17E-e7 600 
9 1 128 0 U 0 D - 4 0 4.24£-05 1.82£-05 1.69£-05 3.17£-07 600 

19 1 137 0 UHU 0 D -7 0 3.9GE-05 1.70£-05 1.58£-05 3.17£-07 600 
11 1 179 0 UHU 0 D -4 0 3 . 03£-05 1.30£-05 1.21E-05 3.17E-07 600 
12 1 119 0 U 0 D -7 0 4.56£-05 1 . 96£-05 1.82£-05 3.t7E-07 600 
13 1 149 0 UNU 0 D -5 0 3.64£-05 1.56£-05 1.45£-05 3.17E-07 600 
14 1 162 0 HU 0 E - 3 0 5 . 41£-05 1.83£-05 1.70£-05 3.17£-07 600 
15 1 116 0 U 0 D -8 0 4.68£-05 2.01E-05 1.86£-05 3,17£-07 600 
16 1 177 0 UHU 0 D - 5 0 3.07£-05 t.31E-05 1.22£-05 ~.17E-07 600 
17 1 119 0 UNU 0 E -3 0 7.37£-05 2.49E-05 2.31£-05 3.17£-07 600 
18 1 87 0 UNU 0 E - 2 0 1.01£-04 3.40E-05 3.16E-05 3.17£-07 600 
19 1 48 0 U 0 E 6 0 1.83£-04 6.17E-05 5.73£-05 3.17E-07 600 
20 1 48 0 USU 0 E 4 0 1.83£-04 6.17£-05 5.73E-05 3.17£-07 - 600 
21 t 37 0 s e F 20 0 3 . 58£-04 1.27£-04 t.18E-04 3.17£-07 600 
22 1 60 e S 0 E 2 0 1.46E-04 4.93£-05 4.58£-05 3.17£-07 600• 
23 1 48 0 SSU 0 F 10 0 2.76£-04 9.77£-05 9.07£-05 3.17£-07 600• 
24 1 69 0 SSU 0 E 1 0 1.27£-04 4.29£-05 3.99£-05 3.17£-07 600• 

Pc-.qe 9 or 34 



X/ 0 HOURLV DATA- ---FOR APR 6, 1979 
HR R 5PD 5 DIR 5 PG DT 5 XOGCL XOGAV DPLETN DEPOSH DSB 

1 1 103 0 S 0 E 2 0 8.51E-05 2.87E-05 2.67E-05 3.17E-07 600 
2 1 114 0 SSU 0 E 5 0 7.69E-05 2.6~E -eS 2.~1E-05 3.17£-07 600 
3 1 140 0 SSU 0 E 3 0 6.26E-05 2.11E-05 1.9GE-05 3.17£-07 600 
4 1 136 0 SSU 0 E 4 0 6.45E-05 2.1BE-0S 2.02E-05 3.17£-07 600 
5 1 150 0 SU 0 E 5 0 5.85£-05 1.97E-05 1.83£-05 3.17E-07 600 
6 1 14?. 0 U 0 E -1 0 6.1BE-05 2.0BE-05 1.94£-05 3.17£-07 600 
7 1 239 0 U 0 D -4 0 2.27E-05 9.74£-06 9.0~E-06 3.17E-07 600 
8 1 233 0 UNU 0 D -6 0 2.33£-05 9.99£-06 9.28£-06 3.17£-07 600 
9 1 198 0 U 0 D -7 0 2.74£-05 1.18£-05 1.09£-05 3.17£-07 600 

10 1 245 0 UNU 0 D -8 0 2.22E-05 9.50E-06 S . BaE-06 3.17E-07 600 
11 1 219 0 U 0 C -10 0 1.0GE-05 7.36E-06 6.84E-06 3.17E-07 600 
12 1 237 0 U 0 C -10 0 9.83E-06 6.80E-06 6.32E-06 3.17E-07 600 
13 1 277 0 UNU 0 D -8 0 1.96£-05 8.40E-06 7.SeE-06 3.17E-07 600 
14 1 230 0 U 0 D -9 0 2.36E-05 1.01E-05 9.40£-06 3.17E-07 600 
15 1 250 0 U 0 D - 8 0 2.17E-05 9.31E- 06 8.6~£-06 3.17£-07 600 
16 1 291 0 UNU 0 D -6 0 1.87£-05 8.00£-06 7.43E-06 3.17E-07 600 
17 1 252 0 UNU 0 D -4 0 2.15£-05 9.23£-06 8.58£-06 3.17£-07 600 
18 1 202 0 UNU 0 E -3 0 4.34£-05 1.47E-05 1.36£-05 3.17£-07 600 
19 1 250 0 NU 0 E -2 0 3.51£-05 1.18E-05 1.10£-05 3.17£-07 600 
20 1 149 0 UNU 0 E -2 0 5.89£-05 1.99E-05 1.85£-05 3.17£-07 600 
21 1 161 0 UNU 0 E -2 0 5.45£-05 1.84£-05 1.71£-05 3.17£-07 600 
22 1 219 0 UNU 0 E -3 0 4.00£-05 1.35£-05 1.26£-05 3.17£-07 600 
23 1 182 0 NU 0 E -3 0 4.82£-05 1.63£-05 t.SlE-05 3.17£-07 600 
24 1 225 0 NU 0 D -4 0 2.41£-05 1.03£-05 9.60£-06 3.17£-07 600 

J'il<JC 10 o f ·.H 



--------~------~-------------------------------------

x~a HOURlY DATA- ---FOR APR 7, 1979 
HR R SPD S DIR S PG DT S XQGCL XOGAV DPlETN DEPOSN DSB 

1 1 136 0 U~U 0 E -2 e 6.45E-e5 2.18E-e5 2.02E-e5 3.17E-07 600 
2 1 115 0 UNU 0 E -3 0 7.63E-05 2.57E-05 2.39E-05 3.17£-07 600 
3 1 161 0 UNU 0 E -3 0 5.45E-05 1.84E-05 1.71E- 05 3.17E-e7 60e 
4 1 195 e NU 0 D -4 0 2.7BE-05 1.19E-05 1.11E-e5 3.17E-e7 600 
5 1 123 e UNU 0 E -3 0 7.13E-05 2.41E-05 2.24E-05 3.17E-07 600 
6 1 182 0 UNU e D -4 0 2.98E- 05 t.2SE-e5 1.19E-e5 3.17E-e7 60e 
7 1 254 0 NU e D -5 e 2.14E-e5 9.16E-eG 8 . 51E-e6 3.17E-07 see 
8 1 211 0 NU 0 D -7 e 2.57E-e5 1.10E-05 1.02E-05 3.17E-07 600 
9 1 212 e NU 0 D -7 0 2.5GE-05 1.10E-05 1.02E-e5 3.17E-e7 G0e 

10 1 195 e NU 0 D -7 e 2.78E-05 1.19E-05 t.StE-05 3.17E-e7 600 
11 1 19e 0 HU 0 D -9 0 2.86E-05 1.22E-05 1.14E-05 3.17£-07 600 
12 1 218 0 NU 0 D -8 0 2.49E-05 1. 07£-05 9.91£-06 3.17£-07 600 
13 1 174 0 NU 0 D -9 0 3.12E-05 1.34E-e5 1.24£-05 3.17£-07 600 
14 1 201 0 HU 0 D -8 0 2.70£-05 1.16E-O~ 1.08E-05 3.17£-07 600 
15 1 198 0 NU 0 D -7 0 2 . 74£-05 1.18£-05 1.09£-05 3.17£-07 600 
16 1 179 0 NU 0 D -6 0 3.03E-05 1.30£-05 1.21E-05 3.17£-07 600 
17 1 175 e YNU 0 D -4 0 3.10E-05 1.33£-05 1.23E-05 3.17£-07 600 
18 1 159 0 NU 0 E -3 0 5.52£-05 1.86E-05 1.73E-e5 3.17E-e7 Ge0 
19 1 te3 0 NU 0 E 1 e 8.51E-05 2.87E-OS 2.67£-05 3.17E-07 600 
20 1 94 0 ~NU 0 E 1 0 9.33£-05 3.15E-05 2.93E-05 3.17E·07 6e0 
21 1 39 0 NU 0 F 10 0 3.39E-04 1.20£-04 1.12E-e4 3.17£-07 ' 6e0 
22 1 27 0 USU 0 F 14 0 4.90E-0~ 1.74E-e4 1.61£-04 3.17£-07 600 
23 1 61 0 HNU 0 F 13 0 2.17E-0~ 7.69£-05 7.14£-05 3.17£-07 600 
24 1 35 0 HU 0 F 17 0 3.78£-0~ 1.34£-04 1.24£-0~ 3.17£-07 600 

ra<Je 1 1 or 34 



Pfll;tc 12 or J4 

X'O HOURLY DATA----FOR APR a, 1979 
~R R $~0 S DIR S PG DT S XOGCL XOGAV DPLETN DEPOSN DSB 

1 1 41 0 NNIJ 0 E 4 0 1.87£-0~ 6.30£-05 S.85E-OS 3.17£-07 600 
2 1 73 0 N 0 E 2 0 1.20£-0~ 4.0EE-0S 3.77£-05 3.17£-07 600 
3 1 50 0 H 0 E 2 0 1.75£-04 5.92£-05 5.50£-05 3.17£-07 600 
.. 1 78 0 tf 0 E 0 0 1.12£-0~ 3.80£-05 3.53£-05 3.17£-07 600 
5 1 73 0 tftfU 0 E 6 0 1.2~£-04 4 . 06£-05 3.77E-0S 3.17£-07 600 
6 1 30 0 ENE 3 E 3 0 2.92£-04 9.87E-e5 9.17£-05 3.17£-07 600 
7 1 30 0 ENE 3 E -3 0 2.92£-04 9.87E-05 9.17£-05 3.17£-07 600 
8 1 35 0 H 0 D -9 0 t.55E-04 6 . 65£-05 6.17E-05 3.17£-07 .600 
9 1 33 0 tf 0 B -11 0 3 . 17E-05 3.14E-05 2.92E-05 3.17E-07 600 

10 1 31 0 tf 0 A -15 0 8.76E-06 1.20E-05 1.11E-05 3.17£-07 600 
11 1 29 0 SSE 3 D -5 0 t . 87E-04 s.eaE-05 7.4SE-05 3.17E-07 600 
~2 1 51 0 s 0 D -4 0 1.06£-04 4.56E-05 4.24E-05 3.17E-07 600 
13 1 68 0 s 0 D -5 0 7.98E-05 3.42E-05 3.18E-05 3.17E-07 600 
14 1 32 0 SSE 0 D -7 0 1.70E-04 7.27E-05 6.75E-05 3.17E-07 600 
15 1 18 0 Ht.l 3 D -6 0 3.02£-04 1.29£-04 1.20E-04 3.17E-07 600 
16 ! 31 0 ENE 0 E -3 0 2.83E-04 9.55E-05 8.87£-05 3.17E-07 600 
17 1 70 0 ENE 0 E -3 0 1.25£-04 4.23£-05 3.93E-05 3.17E-07 6a0 
18 1 64 0 E 0 E -3 0 1.37E-04 4.63E-05 4.30E-05 3.17E-07 600 
19 1 69 0 E 0 E -1 0 1 . 27E-04 4,29E-0S 3.99E-05 3.17E-07 600 
20 1 64 0 E 0 E -2 0 1.37E-04 4.63E-05 4.30E-05 3.17E-07 600 
21 1 60 0 ESE 0 E -2 0 1.46E-04 4.93E-05 4.58E-05 3.17E-07 600 
22 1 41 0 tftfE 0 E -1 0 2.14E-04 7.22E-05 6.71E-05 3.17E-07 600 
23 1 58 0 E 0 E -2 0 1.51E-04 5.10E-05 4.74E-05 3.17E-07 600 
24 1 59 0 E 0 E -1 0 t.49E-04 5.02E-05 4.66E-05 3.17E-07 600 



x~o HOURt[ DATA----FOR APR 9, 1979 
~R R SPD S · DIR S PG DT S XOGCt XOCAV DPlETN DEPOSN DSB 

1 1 53 0 E 0 E -2 0 1.65£-0~ 5.59£-05 5.19£-05 3.17£-07 600 
2 1 63 0 E 0 E -2 0 1.39£-0~ ~.70£-05 ~.36£-05 3.17£-07 600 
3 1 ~9 0 ENE 0 E -2 0 1.79£-0~ 6.0~£-05 5.61£-05 3.17£-07 600 
4 1 49 0 E"E 0 E -1 0 1.79£-0~ 6.04£-05 5.61£-05 3.17£-07 600 
5 1 81 0 E 0 E -3 0 1 . 08£-0~ 3.65£-05 3.39£-05 3.17£-07 600 
6 1 65 0 E 0 E -2 0 1.35£-04 4.55£-05 4.23£-05 3.17£-07 600 
7 1 73 0 E 0 E -3 0 1.20£-0~ 4.06£-05 3.77£-05 3.17£-07 600 
8 1 68 0 E 0 E -3 0 1.29£-0~ ~.35£-05 ~.0~£-05 3.17£-07 600 
9 1 65 0 E 0 E -2 0 1.35£-04 ~.55£-05 ~.23£-05 3.17£-07 600 

10 1 75 0 E 0 E -2 0 1.17£-04 3.~5E-05 3.67£-05 3.17£-07 600 
11 1 64 0 ENE 0 E -2 0 1.37£-04 4.63£-05 4.30£-05 3.17£-07 600 
12 1 ~6 0 NE 0 D -~ 0 1.18£-04 5.06£-05 4.70£-05 3.17£-07 600 
13 1 64 0 NE 0 E -3 0 1.37£-04 4.63£-05 4.30£-05 3.17£- 07 600 
14 1 ~8 0 NE 0 E -3 0 1.83£-04 6.17£-05 5.73£-05 3.17£-07 600 
15 1 77 0 NNU 0 E -3 0 1.14£-04 3.84£-05 3.57£-05 3.17£-07 600 
16 1 81 0 NU 0 E -2 0 1.08£-04 3.65£-05 3.39£-05 3.17£-07 600 
17 1 96 0 UNU 0 E 1 0 9.14£-05 3.0aE-05 2.86£-05 3.17£-07 600 
18 1 116 0 U 9 E -2 0 7.56£-05 2.55£-05 2.37£-95 3.17£-07 600 
19 1 100 0 U 0 D -4 0 5.~3£-05 2.33E-05 2.16£-05 3.17£-07 600 
20 1 95 e u 0 E -3 0 9.23E-e5 3.12£-05 2.89£-05 3.17£-07 600 
21 1 132 0 UHU· 0 D -~ 0 4.11£-05 1.76£-05 1.64£-05 3.17£-07 600 
22 1 156 0 UNU 0 E -2 0 5.62£-05 1.90£-05 1.76£-05 3.17£-07 600 
23 1 227 0 NU 0 E -2 0 3.86£-05 1.30£-05 1.21£-05 3.17£-07 600 
24 1 214 0 HU 0 E -2 9 4.10£-05 1.38£-95 1.28£-05 3.17£-07 600 

l'atJC J J of 34 



X/0 HOURLY DATA----FOR APR 10, 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAU DPLETN DEPOSN DSB 

1 1 200 0 NU 0 E -2 ' 0 4.39E-05 1.4EE-05 1.37E-05 3.17E-07 600 
2 1 167 0 NU 0 E -2 ~ 5.2SE-05 t.77E-05 1.6SE-05 3.17E-07 600 
3 t 177 0 NU 0 E -2 0 4.9SE-05 1.67E-05 t.SSE-05 3.17E-07 600 
4 1 252 0 NU 0 E -2 0 3.48E-05 1.17E-05 1.09E-05 3.17E-07 600 
5 1 228 0 NU 0 E -2 0 3.8SE-05 1.30E-05 1.21E-e5 3.17E-07 600 
6 1 209 0 NU 0 E -2 ~ ~.20E-e5 1.42E-05 1.32E-05 3.17E-07 600 
7 1 186 0 NU 0 E -2 0 4.72E-05 1.59E-05 t.~BE-05 3.17E-07 600 
8 1 204 0 NU 0 D -5 0 2.66E-05 t.14E-05 1.06E-05 J.17E-07 600 
9 1 166 0 NU 0 D -4 0 3.27E-05 1.40E-05 1.30E-05 3.17E-07 600 

10 1 180 0 NU 0 D -6 0 3.02E-05 1.29E-05 1.20E-05 3.17E-07 600 
11 1 180 0 NU 0 D -7 0 3.02E-05 t.29E-05 1.2eE-05 3.17E-07 600 
12 1 136 0 NU 0 D -9 0 3.99E-05 1.71E-05 1.59E-05 3.17E-07 600 
13 1 140 0 UNY 0 D -8 0 3.88E-05 1.66E-05 1.54E-05 3.17E-07 600 
14 1 162 0 NU 0 D -6 0 3.3SE-05 1.44E-05 1.33E-05 3.17E-07 600 
15 1 148 0 NU 0 D -5 0 3.67E-05 1.57E-05 1.46E-05 3.17E-07 · 600 
16 1 156 0 NU 0 D -4 0 3.48E-05 t.49E-05 1.39E-05 3.17E-07 600 
17 1 135 0 NU 0 E 1 0 6.50E-05 2.19E-05 2.04E-05 3.17E-07 600 
18 1 113 0 NU 0 E 2 0 7.76E-05 2.62E-05 2.43E-05 3.17E-07 600 
19 1 88 0 NU 0 E 5 0 9.97E-05 3.36E-05 3.12E-05 3.17E-07 600 
20 1 49 0 NU 0 G 36 0 4.65E-04 1.51E-04 1.40E-04 3.17E-07 600 
21 1 23 0 NNE 3 G 38 0 9.90E-04 3.21E-04 2.98E-04 3.17E-07 600 
22 1 19 0 U 3 G 50 0 1.20E-03 3.8BE-04 3.61E-04 3.17E-07 600 
23 1 15 0 U 0 G 45 0 1.52E-03 4.92E-04 4.57E-04 3.17E-07 600 
24 1 12 0 SU 0 G 27 0 1.90E-03 6.15E-04 5.71E-04 3.17E-07 600 

l'.x.JP 14 or 34 



X/0 HOURLY DATA----FOR APR . 11* 1979 
HR R SPD S DIR S PG DT S XOGCL XQGAU D?LETN DEPOSH DSB 

1 1 13 0 USU 0 G 30 0 1.75E-03 5.6DE-04 5.27£-04 3.17£-07 600 
2 1 21 0 NU 0 G 39 0 1.0UE-03 3.51£-04 3.26£-04 3.17£-07 600 
3 l 24 0 ENE 3 G 35 0 9.49£-04 3.08£-04 2.86£-04 3.17£-07 600 
4 1 23 0 SSU 0 F 14 0 5.75£-04 2.04£-04 1.89£-04 3.17£-07 600 
5 1 6 ~ USU 3 F 19 0 1.48£-03 5.24£-04 4.87£-04 3.17£-07 600 
6 1 8 0 SSE 0 F 21 0 1.48£-03 5.24£-04 4.87£-04 3.17£-07 600 
7 1 17 0 E 3 E 9 0 5.16£-04 1.74£-04 1.62£-04 3.17£-07 600 
8 l 9 0 NHU 3 D -7 0 6.03£-04 2.SSE-04 2.40£-04 3.17£-07 600 
9 1 30 0 ESE 3 D -6 0 1.81E-04 7.76£-05 7.20£-05 3.17£-07 600 

10 l 40 0 USU 0 A -19 0 6.79E-06 9.30E-06 8.64E-06 3.17E-07 600 
11 1 28 0 S 3 A -13 0 9.70E-06 1.33E-05 1.23E-05 3.17£-07 600 
12 1 34 0 SSE 0 A -12 0 7.99£-06 1.09E-05 1.02E-05 3.17£-07 600 
13 1 46 0 NNU 0 A -15 0 S.90E-06 8.09E-06 7.51£-06 3.17£-07 600 
14 1 37 0 NU 0 A -14 0 7.34£-06 1.01E-05 9.34£-06 3.17£-07 600 
15 1 44 0 N 0 D -7 0 1.23E-04 5.29£-05 4.91£-05 3.17£-07 600 
16 1 50 0 E 0 D -5 0 1.09£-04 4.65£-05 4.32£-05 3.17£-07 600 
17 1 45 0 E 0 D -4 0 1.21E-04 5.17E-05 4.80E-05 3.17E-07 600 
18 1 31 0 E 0 E 0 0 2.83£-04 9.55E-05 8.87£-05 3.17£-07 600 
19 1 46 0 ESE 0 F 12 0 2.88£-04 1.02E-04 9.47£-05 3.17E-07 600 
20 1 23 0 NNE 3 F 16 0 5.75E-04 2.04E-04 t.89E-04 3.17E-07 600 
21 1 42 0 ESE 0 G 26 0 5.42E-04 1.76E-04 1.63£-04 3.17E-07 600 
22 1 27 0 SE 0 G 31 0 8.44E-04 2.73E-04 2.54£-04 3.17£-07 600 
23 1 29 0 SSU 0 F 24 0 4.56E-04 1.62£-04 t.50E-04 3.17E-07 600 
24 1 21 0 ESE 0 G 34 0 1.08E-03 3.51E-04 3.26E-04 3.17E-07 600 

Page 15 of 34 



r()(JC lG of 34 

X/0 HOURLV DATA----FOR APR 12, 1979 
HR R SPD S DlR S PG DT S XOGCt XOGAV DPlETH DE POSH DSB 

1 1 23 0 5 0 G 38 0 9.90£-0~ 3.21E-0~ 2.98E-0~ 3.17E-07 600 
2 1 6 4 NE 3 G 41 0 2.5SE-03 8.25E-04 7.66E-0~ 3.17E-07 600 
3 1 40 0 ENE 0 G 29 0 5.69E-04 l.BSE-04 1.71E-04 3.17E-07 600 
~ 1 37 0 E 0 F 14 0 3.5eE-04 1.27£-0~ t.1DE~04 3.17£-07 600 
5 1 34 0 SE 0 F 15 0 3.89E-04 t.JSE-04 1.2BE-04 3.17E-07 600 
6 1 36 0 SSU 0 F 19 0 3.67E-04 1.30E-04 1.21E-04 3.17E-07 600 
7 1 21 0 NNE 3 E 8 0 4.18E-04 1.41E-04 1.31E-04 3.17E-07 600 
8 1 39 0 NE 0 D -4 0 1.39E-04 5.97E-05 5.54E-05 3.17E-07 600 
9 1 23 0 NE 3 E 8 0 3.81E-04 1.29E-04 1.20E-04 3.17E-07 600 

10 1 32 0 N 0 E 5 0 2.74£-04 9.25£-05 8.59£-05 3.17£-07 600 
11 1 6 .. ENE 3 F 11 0 1 ... 8£-03 5.24E-04 4.87£-0~ 3.17£-07 600 
12 1 30 0 HNU 0 E .. 0 2.92E-0 .. 9.87£-05 9.17£-05 3.17£-07 600 
13 1 38 0 NNE 0 E 2 0 2.31£-04 7.79E-05 7.24E-0S 3.17E-07 600 
14 1 64 0 NNU 0 E 0 0 1.37E-04 4.63E-05 4.30E-0S 3.17£-07 600 
15 1 16 0 UNU 0 E 0 0 5.48£-04 t.BSE-04 1.72£-04 3.17E-07 600 
16 1 34 0 N 0 E 5 0 2.58E-04 8.71E-05 8.09E-05 3.17E-07 600 
17 1 -45 0 NNE 0 E 7 0 1.95E-0 .. 6.5BE-05 6.11E-05 3.17E-07 600 
18 1 32 0 NNE 0 E 0 0 2.74E-0 .. 9.25E-05 8.59E-05 3.17E-07 600 
19 1 25 0 ENE 3 E 1 0 3.51E-04 1.18E-04 1.10E-04 3.17E-07 600 
20 1 <42 0 H 0 F 11 0 3.15E-0 .. 1.12E-0~ 1.0 .. E-0~ 3.17E-07 600 
21 1 23 0 USIJ 0 F 10 0 5.75E-04 2.0~E-04 1.89E-04 3.17E-07 600 
22 1 6 4 SE 0 F 14 0 1.48E-03 5.24E-04 ... 87E-04 3.17E-07 600 
23 1 18 0 NE 3 F 18 0 7.35E-04 2.60E-04 2.42E-04 3.17E-07 600 
2.. 1 .. 3 0 NE 0 F 17 0 3.08E-04 t.09E-04 1.01E-04 3.17E-07 600 



X/0 HOURLY DATA----FOR APR 13. 1979 
HR R SPD S DIR S PQ DT S XQGCL XOGAV DPLETN DEPOSN DSB 

1 1 16 0 ESE 3 E 6 0 5.~8E-0~ l.SSE-04 1.72£-04 3.17£-07 GOO 
2 1 21 0 NE 3 F 11 0 G.30E-04 2.23E-0~ a.07E-04 3.17£-07 600 
J 1 35 0 ENE 0 F 15 0 3.78E-0~ 1.34E-04 1 . 24E-04 3.17E-07 600 
4 1 132 0 E 0 E 2 0 G.G4E-0S 2.24E-~5 2.08E-OS 3.17E-07 600 
5 1 149 0 E 0 E 0 0 5.R9E-05 1.99E-05 1.85£-05 3.17E-07 600 
6 1 163 0 ESE 0 E 1 0 5.38E-05 1.82E-05 1.69E-05 3.17E-07 600 
7 1 148 0 ESE 0 E -1 0 5.93E-05 2.00E-05 t.86E- 05 3.17E-07 600 
8 1 120 0 ESE 0 E -2 0 7.31E-05 2.~7E-05 2.29E-05 3.17E-07 . 600 
9 1 136 0 ESE 0 E -3 0 G.45E-05 2.18E-05 2.02E-05 3.17£-07 600 

10 1 151 0 ESE 0 D -4 0 3.59£-05 1.54E-05 1.~3E-05 3.17E-07 600 
11 1 121 0 ESE 0 D -5 0 4 . 49E-05 1.92E-05 1 . 79E-05 3.17E-07 600 
12 1 164 0 SE 0 0 -4 0 3.31E-05 t.42E-05 1.32E-05 3.17£-07 600 
13 1 135 0 SE 0 E -3 0 G.50E-05 2.19E-05 2.04£-05 3.17E-07 600 
14 1 145 0 ESE 0 D -4 0 3.74E-05 1.60E-05 1.49E-05 3.17E- 07 600 
15 1 132 0 ESE 0 E -3 0 G.G4E-05 2.24E-05 2 . 0BE-05 3.17E-07 600 
16 1 114 0 ESE 0 E -2 0 7.69E-05 2.60E-05 2.41E-05 3.17£-07 600 
17 1 119 0 ESE 0 E -2 0 7.37£- 05 2.49~-05 2.31£-05 J.t7E-07 600 
18 1 154 0 ESE 0 E -2 0 5.69E-05 1.92£-05 t.79E-05 3.17E-07 600 
19 1 138 0 SE 0 E -2 0 G.36E-05 2.1SE-05 1.99£-05 3.17E-07 600 
20 1 162 0 ESE 0 E -2 0 5.41£-05 1.83£-05 1.70£-05 3.17£-07 600 
21 1 107 0 E 0 E -2 0 8.20E-05 2.77£-05 2.57£-05 3.17£-07 600 
22 1 77 0 ESE 0 E -2 0 t.14E-04 3.84E-05 3.57E-05 3 . 17£-07 600 
23 1 72 0 ~ 0 E -2 0 1.22E-04 4.11E-05 3.82E-05 3.17£-07 600 
24 1 70 0 E 0 E -2 0 1.25E-04 4.23E-05 3.93E-05 3.17E-07 600 

P\19«? 17 or 34 



• 

I'~ 18 o( 34 

X/ 0 HOURLY DATA----FOR APR 14, 1979 
HR R SPD S DIR S PG DT S XOGCL XIJGAV DPlETH DE POSH DSB 

1 1 70 0 E 0 E -2 0 t.2SE-04 4.23E-0S 3.93E-05 3.17E-07 600 
2 1 57 0 ESE 0 E -2 0 1. 54E-04 S.19E-0S 4.82E-0S 3.17E-07 630 
3 1 56 0 rmu c f -3 0 1 . 57E-04 5.29E-0S 4.91E-OS 3.17E-07 600 
.. 1 57 0 H 0 E -~ ~ !.S4E-04 5.19E-05 4.82E-05 3.17E-07 600 
s 1 49 0 HE 0 E -2 0 1.79E-04 6.04E-05 5.61E-05 3.17E-07 600 
6 1 39 0 H 0 E -2 0 2.25E-04 7.59E-05 7.05E-05 3.17E-07 600 
7 1 57 0 N 0 E -3 0 1.54E-04 5.19E-05 4.82E-0S 3.17E-07 600 
8 1 66 0 NNU 0 D -4 0 a.22E-05 3.53E-0S 3.27E-05 3.17E-07 600 
9 1 65 0 NHU 0 D -a 0 a.3SE-05 3.58E-05 3.32E-05 3.17E-07 600 

10 1 56 0 NIJ 0 D -a 0 9.69E-e5 4.1SE-05 3.86E-05 3.17E-07 . 600 
11 1 59 0 NNU 0 D -9 0 9.20E-05 3.94E-05 3.66E-05 3.17E-07 600 
12 1 40 0 NNIJ 0 A -15 0 6.79E-06 9.30E-06 a.64E-06 3.17E-07 600 
13 1 72 0 NtJ 0 A -12 e 3.77E-06 5.17E-06 4.80E-06 3.17E-07 600 
1-4 1 169 0 "titJ 0 D -4 0 3.21E-05 1.38E-05 1.28E-05 3.17E-07 600 
15 1 175 0 NIJ 0 E -3 0 5.01E-05 t.69E-05 1.57E-0S 3.17E-07 600 
16 1 147 0 NNU 0 E 4 6 5.97E-05 2.01E-05 1.87E-05 3.17E- 07 600 
17 t 76 0 NIJ 0 E 3 0 t.1SE-04 3.90E-05 3.62E- 0S 3.17E-07 600 
18 1 21 0 N 3 E 4 0 4.1aE-04 1.41E-04 1.31E-04 3.17E-07 600 
19 1 48 0 SE 0 F 15 0 2.76E-04 9.77E-05 9.07E-05 3.17E-07 600 
20 1 229 2 IJ 2 F 34 2 2.76E-04 9.77E-05 9.07E-05 3.17E-07 600 
21 1 46 0 SE 0 E 9 0 1.91E-04 6.44E-05 5.98E-05 3.17E-07 600 
22 1 41 0 SE 0 F 23 0 3.23E-04 1.14E-04 1.06E-04 3.17E-07 600 
23 1 19 0 SE 0 F 16 0 6.96E-04 2.47E-04 2.29E-04 3.17E-07 600 
2-f 1 26 0 N 3 F 18 0 5.09E-04 1.80E-04 1.67E-04 3.17E-07 600 



• 

~~0 HOURLY DATA----FOR APR 15, 1979 
~R R SPD S DIR S PG DT S XO~CL XOGAU DPlETN DEFOSN DS8 

1 1 51 0 SE 0 F 1~ 9 2.S9E-04 9.19£-05 8.54£-05 3.17E-07 600 
2 1 68 0 SSY 0 E 0 0 l.~~E-04 ~.JSE-05 ~.04E-05 3.17E-07 600 
3 1 25 0 USU 0 E 5 0 "3~~~£-04 1.18£-04 1.10£•04 3.17E-07 600 
4 1 20 0 USU 0 E 3 0 ~. ~9E-04 1.48E-04 1.37E-04 3.17E-07 600 
5 1 24 0 SU 3 E 9 0 3.65E-04 1.?.3E-04 1.15£-0~ 3.17E-07 600 
6 1 33 0 HU 0 E 9 0 2.66E-04 8.97E-05 8.33E-05 3.17£-07 600 
7 1 18 0 SSE 0 E 8 0 4.87£-04 1.64£-04 1.53£-04 3.17E-07 600 
8 1 53 0 SSU 0 E 0 0 1.65£-04 5.59£-05 5.19£-05 3.17£-07 600 
9 1 82 0 NNU 0 D -5 0 6.62£-05 2.84£-05 2.64£-05 3.17£-07 600 

10 1 120 0 UNU 0 E -2 0 7.31£-05 2.47E-05 2.29E-05 3.17E-07 600 
11 1 106 0 NU 0 E -2 0 8.27E-05 2.79E-05 2.59£-05 3.17E-07 600 
12 1 166 0 NU 0 E -3 0 5.28£-05 1.78£-05 1.66£-05 3.17£-07 600 
13 1 155 0 NU 0 E -2 0 5.66£-05 1.91£-05 1.77£-05 3.17£-07 600 
14 1 207 0 NU 0 E -3 0 4.24£-05 1.43£-05 1.33£-05 3.17£-07 600 
15 1 193 0 UNU 0 E -3 0 4.54£-05 1.53E-05 1.42£-05 3.17£-07 600 
16 1 161 0 UNU 0 0 -7 0 3.37£-05 1.45£-05 1.34£-05 3.17£-07 600 
17 1 167 0 UNU 0 D -4 0 3.25E-05 1.39E-05 1.29E-05 3.17E-07 600 
18 1 135 0 UNU 0 E -1 0 6.50E-05 2.19E-05 2.04E-05 3.17£-07 600 
19 1 141 0 UNU 0 E 0 0 6.22E-05 2.10E-05 1.95E-05 3.17E-07 600 
20 1 146 0 UNU 0 E 1 0 6.01E-05 2.03E-05 1.BSE-05 3.17£-07 600 
21 1 125 0 UNU 0 E 0 0 7.02£-05 2.37£~05 2.20E-05 3.17E-07 600 
22 1 115 0 UNU 0 E 1 0 7.63£-05 2.57£-05 2.39E-05 3.17£-07 600 
23 1 90 0 UNU 0 E 0 0 9.74£-05 3.29E-05 3.06£-05 3.17E-07 600 
24 1 137 0 NU 0 E 1 0 6.40£-05 2.16E-05 2.01E-05 3.17E-07 600 

Paye 19 of 3-t 



• 

X,O HOURLY DATA---FOR APR 16, 1979 
~R R 5PD S DIR S PG DT S XOGCL XOGAU DPLETN DEPOS" DSB 

1 1 10~ 0 UNU 0 E 1 0 8.77E-05 2.96E-05 2.75E-05 3.17£-07 600 
2 1 87 0 UNU 0 E -1 0 1.01E-04 3.40£-05 3.16E-~5 3.17E-07 600 
3 1 87 0 UNU 0 E 1 0 l.01E-04 3.~0E-e5 3.16E-05 3.17E-07 600 
~ 1 70 0 U 0 E 0 0 1.2SE-04 ~.23E-05 3.93£-05 3.17£-07 600 
5 1 70 0 UNU 0 E 2 0 1.25£-04 ~.23E-05 3.93E-05 3.17E-07 600 
6 1 91 0 UNU 0 E 1 0 9.6~E-05 3.25E-05 3.02E-05 3.11E-07 600 
7 1 69 0 UNU 0 E -1 0 1.27E-O~ ~.29E-05 3.99£-05 3.17£-07 600 
8 1 73 0 UNU 0 E -2 0 1.20E-0~ ~.06E-05 3.77£-05 3.17E-07 600 
9 1 G7 0 U 0 E -2 0 1.31E-O~ ~.42£-05 ~.10E-05 3.17E-07 600 

10 1 82 0 UHU 0 E -2 0 1.07£-04 3.61£-05 3.35£-05 3.17£-07 600 
11 1 97 0 UNU 0 E -2 0 9.04E-05 3.05£-05 2.83E-05 3.17£-07 600 
12 1 91 0 UNU 0 E -2 0 9.64£-05 3.25E-05 3.02£-05 3.17£-07 600 
13 1 102 0 NU 0 E -1 0 8.60£-05 2.90E-05 2.70£-05 3.17£-07 600 
14 1 115 0 UNU 0 E -2 0 7.63£-05 2.57E-05 2.39£-05 3.17E-07 600 
15 1 123 0 NU 0 E -2 0 7.13E-05 2.41£-05 2.24£-05 3.17£-07 600 
16 1 229 2 U 2 E -2 2 7.13£-05 2.41E-05 2.24E-05 3.17£-07 600 
17 1 11~ 0 UNU 0 E -2 0 7.43£-05 2.51£-05 2.33£-05 3.17E-07 600 
18 1 155 0 UNU 0 E 1 0 5.66E-05 1.91£-05 1.77E-05 3.17E-07 600 
19 1 99 0 UNU 0 E 0 0 3.86E-05 2.99£-05 2.7BE-05 3.17£-07 600 
20 1 117 0 UNU 0 E 0 0 7.50E-05 2.53£-05 2.35£-05 3.17£-07 600 
21 1 173 0 NNU 0 E -1 0 5.0?E-05 1.71E-05 1.59£-05 3.17E-07 600 
22 1 143 0 UNU 0 E 1 0 6.13£-05 2.07£-05 1.92£-05 3.17E-07 600 
23 1 135 0 NU 0 E 1 0 6.50£-05 2.19E-05 2.04£-05 3.17£-07 600 
24 1 109 0 NU 0 E 1 0 8.05£-05 2.72E-05 2.52E-05 J.17E-07 600 

l'<'I<Je 20 of 34 



. .. 

X/0 HOURLY DATA----FOR APR 17, 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAV DPtETN DEPOSN DSB 

1 1 9~ 0 NNU 0 E -1 0 9.33£-05 3.15£-05 2.93£- 05 3.17£-07 600 
2 1 111 0 NU 0 E -1 0 7 . 90£-05 2 . 67£-05 2.~8£-05 3.17£-07 600 
3 1 9~ 0 NNU 0 E 1 0 9 . 33£-05 3.15£-05 2.93£-05 3.17£-07 600 
~ 1 68 0 NNU 0 E 1 0 1.29£-0~ 4.35£-05 ~.04£-05 3.17£-07 600 
5 1 88 0 HHU 0 E -1 0 9 . 97£-05 3.3GE-05 3.12£-05 3.17£-07 600 
6 1 90 0 NU 0 E -1 0 9.7~£-05 3.29£-05 3.06£-05 3.17£-07 600 
7 1 112 0 NU 0 E -2 0 7.83£-05 2.6~£-05 2 . ~6£-05 3.17£-07 600 
8 1 105 0 NU 0 E -3 0 8.35£-05 2.2?f-~5 2 . 62£- 05 3.17£-07 600 
9 1 106 0 NU 0 D -9 0 5.12£-05 2.20£-05 2 . 04E-05 3.17£-07 600 

10 1 156 0 NNU 0 C - 10 0 1.49£-05 1.03£-05 9.60£-06 3 . 17£-07 600 
11 1 1~6 0 NNU 0 E -1 0 6.01£- 05 2.03E-05 1 . 88£-05 3.17£-07 600 
12 1 118 0 NU 0 E -3 0 7.43£- 05 2.51£-05 2.33£-05 3 . 17E-07 600 
13 1 1~6 0 NU 0 E -1 0 6.01£-05 2.03£- 05 1.88£-05 3.17E-07 600 
1~ 1 134 0 NU 0 D -4 0 4.05£-05 1.74£- 05 1.61£-05 3.17E-07 600 
15 1 160 0 NU 0 E -3 0 5.~8£-05 1.85£-05 1.72£-05 3.17£-07 600 
16 1 169 0 NNU 0 E 1 0 5.19£-05 1.75£-05 1.63£-05 3.17£-07 600 
17 1 136 0 NU 0 E 1 0 6.45£-05 2.18E-05 2.02£-05 3.17£-07 600 
18 1 143 0 HU 0 E 1 0 6.13£-05 2.07E- 05 1.92£-05 3.17£-07 600 
19 1 97 0 HU 0 E 3 0 9.04£-05 3.05£-05 2.83£-05 3.17E- 07 600 
20 1 ~7 0 UHU 0 E 6 0 1.87£-04 6 . 30£-05 5 . 85£-05 3 . 17E-07 600 
21 1 80 0 UHU 0 F 17 0 1.65£-04 5.86£-05 5.44£-05 3.17£-07 600 
22 1 108 0 HU 0 E 8 0 8.12£-05 2.74E-05 2.55£-05 3.17£-07 600 
23 1 77 0 UHU 0 E 3 0 1.14£-04 3.84£-05 3.57£- 05 3.17£-07 600 
24 1 92 0 UHU 0 E 5 0 9.53£-05 3.22£-05 2.99£-05 3.17£-07 600 
RETURN TO CONTINUE, S TO STOP 

Pa<JC 21 of 34 



----~----------------~--------------------------------------------------------------~--~-----------------------------------------

• 

X/0 HOURlY DATA----FOR APR 18, 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAU DPLETN DEPOSH DSB 

1 1 75 0 U 0 E ~ 0 1.17E-04 3.95E-0S 3.67E-05 3.17E-07 600 
2 1 67 0 UNU. 0 E 3 0 1.31E-04 4.42E-0S 4.1CE-0S 3.17E-07 600 
3 1 50 0 USU 0 E 9 0 1.7SE-04 5.92E-05 5.SQE-0S 3 . 17E-07 690 
4 1 65 0 U 0 E 5 0 1.35E-04 4.5SE-CS 4.23E-05 3.17E-07 690 
S 1 94 0 NW 0 ~ 4 0 9.13E-OS 3.1SE-05 2.93E-05 3 . 17E-07 600 
6 1 73 0 WNW 0 E 1 0 1.20E-04 4.06E-05 3.77E-05 3.1?E-07 600 
7 1 120 0 NU 0 E -3 0 7.31E-05 2.47E-05 2.29E-05 3.17E-07 600 
8 1 138 0 NU 0 D -5 0 3.93E-05 1.69E-05 1.57E-05 3.17E-07 600 
9 1 159 0 NU 0 D -5 0 3.41E-05 1.46E-05 1.36E-OS 3.17E-07 600 

10 1 166 0 NU 0 D -S 0 3.27E-05 1.~0E-05 1.30E-05 3.17E-07 600 
11 1 1~1 0 NU 0 D -9 0 3.85E-05 1.65E-05 1.53E-05 3.17E-07 600 
12 1 156 0 NNW 0 D -5 0 3.85E-05 1.65E-05 1.53E-05 3.17E-07 600 
13 1 165 0 NNU 0 D -4 0 3.29E-05 1.41E-0S 1.31E-05 3.17E-07 600 
14 1 176 0 NNU 0 E 1 0 4.98E-05 1 . 68E-05 1.56E-05 3.17E-07 . 600 
15 1 207 0 NNU 0 E 4 0 ~.24E-05 1.~3E-0S 1.33E-05 3.17E-07 600 
16 1 185 0 N 0 E 6 0 ~.74E-05 1.60E-05 1.49E-05 3.17E-07 600 
17 1 159 0 N 0 F 10 0 8.32E-05 2.9SE-05 2.74E-05 3.17E-07 600 
18 1 161 0 · N 0 E 50 5.45E-05 1.84E-05 1.71E-05 3.17E-07 600 
19 1 108 0 NNE 0 E 4 0 8.12E-05 2.74E-05 2.55E-05 3.17E-07 600 
20 1 110 0 NNE 0 E 5 0 7.97E-05 2.69E-05 2.50E-05 3.17E-07 600 
21 1 117 ~ N 0 E 7 0 7 . 50E-05 2.53E-05 2.35E-05 3.17E-07 600 
22 1 95 0 NNE 0 E 3 0 9.23E-05 3.12E-05 2.89E-05 3.17E-07 600 
23 1 62 0 NNE 0 E 4 0 1.41E-04 4.77E-05 4.43E-05 3.17E-07 600 
24 1 35 0 N 0 E B 0 2.51E-04 8.46£-05 7.86E-05 3.17E-07 600 

Pa<~ 22 or 34 
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X/0 HOURLY DATA----FOR APR 19. 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAV DPLETN DEPOSH DSB 

1 1 85 0 NNU 0 F 19 0 1.56E-O~ 5.52E-05 5.12E-05 3.17E-07 600 
2 1 70 0 N~U 0 G 37 0 3.25E-~4 1.05E-04 9.79E-05 3 •. 17E-07 600 
3 1 22 0 H 3 G 26 0 1.04E-03 3 .36E-04 3.12E-04 3.17E-07 600 
~ 1 22 0 U 0 G 32 0 1.0~E-03 3 . 36E-04 3.12E-04 3.17E-07 600 
5 1 18 0 SSU 0 G 33 0 1.27E-03 ~.10E-04 3.81E-04 3.17E-07 600 
6 1 19 0 NE 3 G 43 0 1.20E-03 3.88E-04 3.61E-04 3.17E-07 600 
7 1 65 0 NNU 0 E 0 0 1.35E-04 4.55E- 05 4.23E-05 3.17E-07 600 
8 1 229 2 U 2 E -6 2 1.35E-04 4.55E-05 4.23E-05 3.17E-07 600 
9 1 165 0 NNU 0 D -50 3.29E-05 1.41E-05 1.31E-05 3.17E-07 600 

10 1 1~9 0 NNU 0 D -7 0 3.64E- 05 1.56E-05 1.45E-05 3.17E-07 600 
11 1 181 0 NNU 0 D -7 0 3.00E-05 1.29E-05 1.19£-05 3.17E-07 600 
12 1 154 0 NNU 0 A -14 0 1.76E-06 2.42E-06 2.24£-06 3.17E-07 600 
13 1 201 0 H 0 B -11 0 5.21E-06 5.1GE-0G 4.7~E-06 3.17E-07 600 
14 1 129 0 NNU 0 D -6 0 4.21E-05 1.80E-05 1.68E-05 3.17E-07 600 
15 1 134 0 NU 0 D -4 0 4.05E-05 t.74E-05 1.61E-05 3.17E-07 600 
16 1 173 0 NNU 0 E 0 0 5.07E-05 1.71E-OS 1.59E-05 3.17E-07 600 
17 1 159 0 NNU 0 E 0 0 S.52E-05 1.86E-05 1.73£-05 3.17E-07 600 
18 1 137 0 N 0 E 1 0 6.40E-05 2.16E-0S 2.01E-05 3.17E-07 600 
19 1 88 0 Nt:E 0 E 5 0 9.97E-05 3.36E-05 3.12E-05 3.17E-07 600 
20 1 111 0 NNE 0 E 4 0 7.90E-05 2.67E-05 2.48E-0S 3.17E-07 600 
21 1 82 0 N~E 0 E 3 0 1.07E-04 3.61E-05 3.35E-05 3.17E-07 600 
22 1 60 0 NE 0 E 2 0 1.46E-04 4.93E-0S 4.58E-0S 3.17E-07 600 
23 1 80 0 NE 0 E 6 0 1.10E-04 3.70E-05 3.44E-05 3.17E-07 600 
24 1 71 0 ENE 0 F 15 0 1.86£-04 6.60E-05 6.13E-05 3.17E- 07 600 

l'a<.JC 2.1 of J4. 



X/0 HOURLV DATA----FOR APR 20, 1979 
HR R SPD S DIR S PG DT S XQGCl XQGAV DFlETN DEPOSN DSB 

1 1 72 0 NNE 0 F ll 0 1.8~E-0~ 6.51E-05 G.05E-05 3.17£-07 600· 
2 1 48 0 NNU 0 F 12 0 2.76£-04 9.77£-05 9.07E-05 3.17£-07 600 
3 1 6 4 S 3 E 9 0 9.80£-04 3.31E-04 3.07E-04 J.17E-07 600 
4 1 6 4 E 5 G 35 0 2.55E-03 8.25E-04 7.66E-04 J.17E-07 600 
5 1 20 0 SE 0 G 38 9 1.14E-03 3.69E-0~ J.4JE-04 3.17E-07 600 
6 1 8 0 U 0 G 30 0 2.55E-03 8.25E-04 7.66E-04 3.17E-07 600 
7 1 28 0 NNU 3 D -6 0 t.94E-04 8.31£-05 7.72£-05 3.17E-07 600 
8 1 39 0 NNU 0 A -14 0 6.96E-06 9.5~E-06 8.86E-06 3.17E-07 600 
9 1 27 0 NU 0 A -15 0 1.01E-05 1.38£-05 1.2BE-05 3.17£-07 600 

10 1 36 0 NNU 0 A -21 0 7.54E-06 1.0JE-05 9.60£-06 3.17£-07 600 
11 1 68 0 NU 0 A -19 0 3.99£-06 5.47E-06 5.08£-06 3.17£-07 600 
12 1 42 0 NNU 0 A -18 0 6.47E-06 8.86E-06 8.23E-06 3.17£-07 600 
JJ 1 57 0 UNU 0 A -19 0 4.77E-06 6.53£-06 6.06£-06 3.17£-07 600 
14 1 54 0 UNU 0 A -18 0 5.03£-06 6.89E-06 6.40£-06 3.17E-07 600 
15 1 37 0 USU 0 A -17 0 7.34E-06 t.01E-05 9.34£-06 3.17E-07 600 
16 1 38 0 NU 0 A 0 2 7.34E-06 1.01E-05 9.34£-06 3.17E-07 600 
17 1 25 0 USU 3 B -11 0 4.19£-05 4.15E-05 3.85£-05 3.17E-07 600 
18 1 48 0 SSU 0 E -3 0 1.83E-04 6.17E-05 5.73E-05 3.17E-07 600 
19 1 55 0 SSU 0 E 1 0 1.59E-04 5.38E-05 5.00E-05 3.17£-07 600 
20 1 22 0 S 0 G 45 0 1.04£-03 J.36E-04 3.12£-04 3.17£-07 600 
21 1 20 a USU 0 G 50 0 1.14E-03 3.69E-04 3.43E-04 3.17E-07 600 
22 1 16 0 E 3 G 51 0 1.42E-03 4.61E-04 4.28E-04 3.17E-07 600 
23 1 30 0 ESE 3 G 36 0 7.59E-04 2.46E-04 2.29E-04 3.17E-07 600 
24 1 10 0 USU 3 G 32 0 2.28E-03 7.38E-04 6.86E-04 3.17E-07 600 

Pa<~ 7.4 of J4 



l'.t<Ja 25 of 34 

X/0 HOURlY DATA----rOR APR 21, 1979 
HR R SPD S DIR S PG DT S XQGCl XQGAV DPLETN DEPOSN DSB 

1 1 24 0 USU 3 F 25 0 S.51E-04 t.9SE-04 t.81E-04 3.17E-07 600 
2 1 15 0 SE 3 G 33 0 1.52E-03 4.9EE-04 4.57E-04 3.17E-07 600 
3 1 21 0 SSE 0 G 44 0 1.0BE-03 3.51E-04 3.26E-04 3.17E-07 600 
4 l 31 0 ESE 0 G 49 0 7.3SE-04 2.38E-04 2.21E-04 3.17E-07 600 
5 1 23 0 ESE 3 G 38 0 9.90E-04 :.21E-04 2.98E-04 3.17E-07 600 
6 1 28 0 E 0 G 29 0 8.14E-04 2.64E-04 2.45E-04 3.17E-07 600 
7 1 23 0 E 0 D -4 0 2.36E-04 t.01E-04 9.40E-05 3.17E-07 600 
8 1 13 0 NHE 3 A -12 0 2.09E-05 2.86E-05 2.66E-05 3.17£-07 600 
9 1 19 0 USU 3 C -10 0 1.23E-04 8.4DE-05 ?.SSE-05 3.17E-07 600 

10 1 56 0 SU 0 A -26 0 4.85E-06 6.64E-06 6.17E-06 3.17E-07 600 
11 1 40 0 SE 0 D -? 0 1.36E-04 5.82E-05 5.40E-05 3.1?E-07 600 
12 1 60 0 SSE 0 C -10 0 3.88E-05 2.69E-0S 2.50E-0S 3.17E-07 600 
13 l 66 0 S 0 C -10 0 3.53E-05 2.44E-05 2.27E-05 3.17E-07 600 
14 1 54 0 S 0 D -8 0 1.01E-04 4.31E-0S 4.00E-05 3.17E-07 600 
15 1 87 0 S 0 D -9 0 6.24E-05 2.67E-05 2.48E-05 3.17E-07 600 
16 1 63 0 SSU 0 C -10 0 3.70E-05 2.56E-05 2.38E-05 3.17E-0? 600 
17 1 ?1 0 S 0 D -4 0 7.64E-0S 3.28E-05 3.04E-05 3.17E-07 600 
18 1 78 0 ESE 0 E 0 0 1.12E-04 3.80E-05 3.53E-0S 3.17E-07 600 
19 1 106 0 SSE 0 E 0 0 8.27£-05 2.79E-05 2.59E-05 3.17E-07 600 
20 1 79 0 SSE 0 E 4 0 1.11E-04 3.75E-05 3.48E-05 3.17E-07 600 
21 1 80 0 S 0 E 1 0 1.10E-04 3.70£-05 3.44E-05 J.l?E-07 600 
22 1 45 0 SSE 0 E 6 0 1.95E-04 G.SSE-05 6.11£-05 3.1?£-07 600 
23 1 s0 e s e £ 2 0 t.46E-04 4.93E-05 4.SsE-0S 3.1?£-07 s00· 
24 1 48 0 SSE 0 F 14 0 2.76£-04 9.77E-05 9.07£-05 3.17E-07 600 



Paye 2G ·or 34 

X/0 HOURLV DATA----FOR APR 22, 1979 
~R R SPD S DIR S PG DT S XOGCL XOGAV DPLETN DEPOSN DSB 

1 1 52 0 SE 0 G 31 0 4.3HE-34 1.4cE-04 1.32E-04 3.17E-07 600 
2 l <45 0 ESE 0 G 26 0 S.06E- 04 1.64E-04 1.52E-04 3.17E-07 600 
3 1 62 0 E 0 G 31 0 3 . 67E-04 1.19E-04 1.11E-04 3.17E-07 600 
4 1 22 0 ESE 0 G 27 0 1.04E-03 3.36E-04 3.12E-04 3.17E-07 600 
5 1 18 0 SE 0 F 23 0 7.35E-04 2.60E-04 2.42E-04 3 . 17E-07 600 
6 1 25 0 E 3 E B 0 3.51E-04 1.10E-04 1.10E-04 J . l?E-07 600 
7 1 30 0 ESE 3 E -1 0 2.92E-04 9.87E-05 9.17E-05 3.17E-07 600 
8 1 15 0 SSE 3 E -3 0 S.BSE-0~ 1.97E-04 1.B3E-04 3.17E-07 600 
9 1 28 0 SE 3 IJ -5 0 1.94E-04 B.31E-05 7.72E-05 3.17E-07 600 

10 1 18 0 N 3 D -4 0 3.02E-04 1.29E-04 1.20E-04 3.17E-07 600 
11 1 43 0 s 0 D -7 0 1.26E-04 5.41E-05 S.03E-05 3.17E-07 600 
12 1 19 0 NNE 3 8 -11 0 S.SlE-05 S.46E-05 5.07E-05 3.17E-07 600 
13 1 50 0 ESE 0 D -B 0 1.09E-04 4.6SE-05 4.32E-05 3.17E-07 600 
14 . 1 49 0 SE 0 D -8 0 1.11E-04 4.75E-05 4.41E-05 3.17E-07 600 
15 1 37 0 SSE 0 D -6 0 1.47E-04 6.29E-05 S.84E-05 3.17E- 07 600 
16 1 53 0" s 0 D -6 0 t.e2E-04 4.39E-05 4.08E-05 3.17E-07 600 
17 1 65 0 SSU 0 E -3 0 1.35E-04 4.55E-05 4.23E-05 3.17E-07 600 
18 1 SB 0 SE 0 E 2 0 1.51E-04 5.10E-05 4.74E-05 J.l?E-07 600 

.19 1 48 0 SE 0 F 11 0 ?..76E-04 9.77E-05 9.07E-05 3.17E-07 600 
20 1 11 0 SSU 0 G 33 0 2.07E-03 6.71E-04 6.23E-04 3.17E-07 600 
21 1 34 0 SE 0 G 49 0 6.70E-04 2.17£-04 2.02£-04 3.17E-07 600 
22 1 39 0 SSE 0 G 27 0 5.84E-04 1.89£-04 1.76E-04 3.17E-07 600 
23 1 57 0 SSU 0 G 39 0 4.00E-04 1.29E-04 1.20E-04 3.17E-07 600 
24 1 27 0 SSE 3 G 56 0 8.44E-04 2.73E-04 2.54E-04 3.17E-07 600 



Paqe 27 of J4 

X/0 HOURLY DATA----FO~ APR 23, 1979 
HR R SPD S DIR S PG DT S XQGCl XQGAV DPLETN DEPOStl DSB 

1 1 37 0 NU 0 G 39 0 6.16E-0~ t.99E-04 1.D5E-04 3.17E-07 600 
2 1 103 0 NHU 0 F 12 0 1.20E-04 ~.55E-05 4.23E-05 3.17E-e7 600 
3 1 103 0 N 0 G 29 0 2.21E-04 7.17E-05 6.66E-05 3.17E-07 600 
4 1 45 0 NriU 0 F 17 0 2.94E-04 1.04E-04 9.6BE-05 3.17E-07 600 
5 1 20 0 tfffU 3 F 25 0 6.61E-04 2.34E-04 2.10E-04 3.17E-07 600 
6 1 42 0 NNU 0 G 28 0 5.42E-04 1.76E-04 1.63E-04 3.17E-07 600 
7 1 50 0 tfNU 0 E 9 0 1.75E-04 5.92E-05 5.50E-05 3.17E-07 600 
s 1 62 0 ff ~ D -5 0 8.75E-05 3.7SE-05 3.49E-05 3.17E-07 600 
9 1 47 0 NtfU 0 D -8 0 1.15E-04 4.9SE-05 4.60E-05 3.17E-07 600 

10 1 45 0 NHU 0 A -15 0 6.04E-06 8.27E-06 7.68E-06 3.17E-07 600 
11 1 49 0 NNU 0 A -14 0 5.54E-06 7 . 59E-06 7.05E-06 3.17E-07 600 
12 1 37 0 NIJ 0 A -18 0 7.34E-0G 1.01E-05 9.34E-06 3.17E-07 600 
13 1 40 0 IJNU 0 A -17 0 6.79£-06 9.3eE-06 8.64E-06 3.17E-07 600 
,.., 1 29 0 tfiJ 3 A -15 0 9.37E-06 1.28E-05 1.19E-05 3.17E-07 600 
15 1 28 0 IJSU 3 D -5 0 1.94E-04 8.31E-05 7.72E-05 3.17E-07 600 
16 1 33 0 su 0 D -5 0 1.64E-04 7.0SE-05 6.5SE-05 3.17E-07 600 
17 1 68 0 SSU 0 E -2 0 1.29E-04 4.35E-05 4.04E-05 3.17E-07 600 
18 1 80 0 SSU 0 E 4 0 1.10E-04 3.70E-05 J.44E-05 J.l?E-07 600 
19 1 42 0 su 0 F 15 0 3.15E-04 1.12E-04 1.04E-04 3.17E-07 600 
20 1 66 0 IJSU 0 F 22 0 2.00E-04 7.10E-05 6.60E-05 3.17E-07 600 
21 1 33 0 su 0 F 18 0 4.01E-04 1.42E-04 1.32E-04 3.17E-07 600 
22 1 23 0 s 0 G 41 0 9.90E-04 3.21E-04 2.98E-04 3.17E-07 600 
23 1 32 0 su 0 G 56 0 7.12E-04 2~31E-04 2.14E-04 3.17E-07 600 
24 1 12 0 u 0 G 36 0 1.90E-03 6.15E-04 5.71E-04 3.17E-07 600 



• 

Page 20 of J4 

X/Q HOURLV DATA----FOR APR 2<4, 1979 
HR R SPD S DIR S PG DT S XQGCl XOGAU DPlETti DEPOSti DSB 

1 1 S 0 ESE 5 G ~6 0 2.5SE-03 B.2SE-04 7.66£-04 3.17E-07 600 
2 1 33 0 SSE 0 C 27 0 6.90E-04 2.2~E-04 2.08E-04 3.17E-07 600 
3 1 40 0 su 0 G 35 0 5.69E-04 t.BSE-04 1.71E-04 3.17E-07 600 
4 1 31 0 ESE 0 C 31 0 7.3SE-04 2.3DE-04 2.21E-04 3.17E-07 600 
5 1 -18 0 ErtE 0 F 20 0 2.76E-04 9.77E-05 9.07E-05 3.17E-07 600 
6 1 22 0 NtiU 0 E 3 0 3.99E-04 1.35E-04 1.25E-04 3.17E-07 600 
7 1 29 0 ti 3 E 0 0 3.02E-04 1.02E-04 9.48E-05 3.17E-07 600 
8 1 33 0 ti 0 D -4 0 1.64E-04 7.05£-05 6.55E-05 3.17£-07 600 
9 1 37 0 tfNU 0 E -3 o 2.37E-04 s.e~E-05 7.43£-05 3.17E-07 600 
1~ 1 17 0 SSE 3 D -6 0 3.19E-04 1.37E-04 1.27E-04 3.17E-07 600 
11 1 58 0 ESE 0 D -7 0 9.36E-05 4.01E-05 3.73E-05 3.17E-07 600 
12 1 59 0 ESE 0 D -5 0 9.20E-05 3.94£-05 3.66E-05 3.17E-07 600 
13 1 53 0 SE 0 D -5 0 1.02£-04 4.39E-05 4.08E-05 3.17E-07 600 
14 1 70 0 ESE 0 D -9 0 7.75E-05 3.32£-05 3.09E-05 3.17E-07 600 
15 1 56 0 SE 0 D -B 0 9.69£-05 4.15£-05 3.86E-05 3.17£-07 600 
16 1 67 0 SSE 0 D -5 0 s.1oE-05 3.47£-05 3.23£-05 3.17£-07 600 
17 1 9<4 0 SSU 0 E -3 0 9.33E-05 3.15£-05 2.93£-05 3.17£-07 600 
18 1 115 0 5' 0 E -2 0 7.63E-05 2.57£-05 2.39£-05 3.17£-07 600 
19 1 61 0 s 0 E 1 0 1.44E-04 4.85£-05 4.51E-05 3.17£-07 600 
20 1 64 0 SSE 0 E 0 0 1.37£-04 4.63£-05 4.30E-05 3.17£-07 600 
21 1 33 0 SE 0 E 9 0 2.66E-04 8.97E-05 8.33£-05 3.17£-07 600 
22 1 31 .0 SSE 0 E 8 0 2.83E-04 9.55E-05 8.87E-e5 3.17£-07 600 
23 1 39 0 ESE 0 E 8 0 2.25£-04 7.59£-05 7.05E-05 3.17E-07 600 
24 1 50 0 ESE 0 E 6 e t.7sE-04 5.92E-05 5.50E-05 3.17E-07 600 



X/ 0 HOURLY DATA----FOR AFR 25. 1979 
HP. R SPD S DIP. S PC DT S XQGCl XQGAV DPLETN DEPOSN DSB 

1 1 ~3 0 SE 0 E 5 0 2.04E-04 6.80£-05 6.39£-05 3.17E-07 600 
2 1 51 0 SE 0 E 4 0 1.72£-04 5.80£-05 5.39E-05 3.17£-07 600 
3 1 50 0 SE 0 E 5 0 1.75E-e4 5.~2E-05 5.50£-05 3.17£-07 600 
4 1 43 0 ESE 0 E 2 0 2.04E-04 6.8SE-05 6.39E-05 3.17E-07 600 
5 1 42 0 ESE 0 E 0 0 2.09E-04 7.05E-05 6.55£-05 3.17£-07 600 
6 1 47 0 ESE 0 E -1 0 1.87£-04 6.30£-05 S.BSE-05 3.17£-07 600 
7 1 36 0 SSE 0 E 1 0 2.44E-04 8.22E-05 7.64£-05 3.17£-07 600 
8 1 49 0 SE 0 D -4 0 1.11£-04 4.75£-05 4.41E-05 3.17£-07 600 
9 1 58 0 SSE 0 D -5 0 9.36£-05 4.01£-05 3.73£-05 3.17£-07 600 

10 1 58 0 SSE 0 D -9 0 9.36E-05 4.01£-05 3.73E-05 3.17E-07 600 
11 1 80 0 SSU 0 A -12 0 3.40E-06 4.6SE-06 4.32£-06 3.17£-07 600 
12 1 72 0 SSU 0 A -13 0 3.77£-06 5.17£-06 4.80E-06 3.17£-07 600 
13 1 127 0 S 0 C -10 0 1.83£-05 1.27£-05 1.t8E-05 3.17£-07 600 
14 1 138 0 S 0 D -7 0 3.93E-05 1.69£-05 1.57£-05 3.17£-07 600 
15 1 134 0 SSE 0 D -6 0 4.05£-05 1.74£-05 1.61£-05 3.17£-07 600 
16 1 139 0 SSE 0 D -6 0 3.90£-05 1.67£-05 1.55E-05 3.17£-07 600 
17 1 135 0 SSE 8 D -6 0 4.02£-05 1.72£-05 1.60£-05 3.17E-07 600 
18 1 125 0 SSE 0 E -2 0 7.02£-05 2.37£-05 2.20£-05 3.17£-07 600 
19 1 110 0 SSE 0 E 1 0 7.97£-05 2.69£-05 2.50£-05 3.17£-07 600 
20 1 88 0 SSE 0 E 0 0 9.97£-05 3.36£-05 3.12£-05 3.17£-07 600 
21 1 94 0 SSE 0 E 0 0 9.33£-05 3.15£-05 2.93£-05 3.17E-07 600 
22 1 78 0 SE 0 E 3 0 1.12£-04 3.80£-05 3.53£-05 3.17E-07 600 
23 1 95 0 SE 0 E 3 0 9.23£-05 3.12E-05 2.89£-05 3.17E-07 600 
24 1 10 0 E e E 3 e 1.25£-04 4.23£-05 3.93£-05 3.17£-07 600 

l'aye 29 of J" 



Pil<Je 30 of 34 

X/0 HOURlV DATA----FOR APR 26, 1979 
HR R SPD S DIR S PG DT S XOGCl XOGnU DPLETH DEPOSN DSB 

1 1 28 0 E 0 E 5 0 3.13E-04 1.06E-04 9.S2E-05 3.17£-07 600 
2 1 65 0 SE 0 E 2 0 1.35E-04 4.55E-05 4.23E-05 3.17E-07 600 
3 l 71 0 SE 0 E 1 0 1.24E-04 4.17E-05 3.87E-05 3.17£-07 600 
... l 68 0 SE 0 E 2 0 1.29E-04 4.35E-05 4.04E-05 3.17E-07 600 
s 1 69 0 SE 0 E 2 0 1.27£-04 4.29E-05 3.99E-05 3.17E-07 600 
6 1 56 0 ESE 0 E 1 0 1.~7E-04 5.29E-05 4.91E-05 3.17£-07 600 
7 1 54 0 ESE 0 E -3 0 1.~2E-04 5.4SE-05 5.09E-05 3.17E-07 600 
8 1 59 0 ESE 0 E -2 0 1.49E-04 5.02E-05 4.66E-05 3.17E-07 600 
9 1 68 0 SSE 0 E -3 0 1.29E-04 4.35E-05 4.04E-05 3.17E-07 600 

10 1 121 0 SSE 0 D -4 0 4.49£-05 1.92E-05 1.79E-05 3.17E-07 600 
11 1 126 0 SSE 0 E -3 0 6.96£-05 2.35E-05 2.18E-05 3.17£-07 600 
12 1 117 0 SSE 0 E -3 0 7.50£-05 2.53E-05 2.35£-05 3.17E-07 600 
13 1 118 0 SE 0 0 -4 0 4.60E-05 1.97E-05 1.83E-05 3.17E-07 600 
14 1 120 0 ESE 0 0 -4 0 4.52E-05 1.94E-05 1.80E-05 3.17E-07 600 
15 1 11? 0 ESE 0 E -2 0 7.50E-05 2.53E-05 2.35E-05 3.17E-07 600 
16 1 132 0 ESE 0 E 1 0 6.64E-05 2.24E-05 2.08E-05 3.17E-07 600 . 
17 1 153 0 SE 0 E -3 0 5.73E-05 1.93E-05 1.80E-05 3.17E-07 600 
18 1 157 0 SE 0 E -1 0 5.59E-05 1.89E-05 1.75£-05 3.17£-07 600 
19 1 97 0 SE 0 E 1 0 9.04£-05 3.05£-05 2.83E-05 3.17£-07 600 
20 1 70 0 E 0 E 0 0 1.25E-04 4.23E-05 3.93E-05 3.17E-07 600 
21 1 55 0 ESE 0 E -1 0 1.59E-04 5.38E-05 5.00E-05 3.17E-07 600 
22 1 41 0 ESE 0 E 1 0 2.14E-04 7.22E-05 6.71E-05 3.17E-07 600 
23 1 30 0 NNE 3 E 1 0 2.92£-04 9.87E-05 9.17E-05 3.17E-07 600 
2.f 1 ...... 0 s 0 E 1 0 1.99E-0.f 6.73E-05 6.25E-05 3.17E-07 600 



• 

l'il<.Jf) J l o f 34 

X/Q HOURLY DATA----FOR APR 27, 1979 
HR R SPD S DIR S PG DT S XQCCl XOGAU DPlETN DEPOSH DSB 

1 l 36 0 s 0 E l 0 2.4~E-04 8.22E-05 7.64E-OS 3.17E-07 600 
2 1 63 0 s 0 E -1 0 1.39E-04 4.70E-0S 4.36E-05 3.17E-07 600 
3 1 55 0 SSE 0 E 0 0 1.59E-04 5.38E-OS 5.00E-05 3.17E-07 600 
.. 1 32 0 SE 0 E 0 0 2.74E-04 9.2SE-0S 8.59E-05 3.17E-07 600 
5 1 30 0 SE 0 E 1 0 2 . 92E-04 9.87E-OS 9.17F.-05 3.17E-07 600 
6 1 28 0 ESE 3 E -1 0 3.13E-04 1.06E-04 9.82E-05 3.17E-07 600 
7 1 46 0 ESE 0 E -2 0 1.91E-04 6.44E-05 5.98E-05 3.17E-07 600 
8 1 2<t 0 ENE 3 E -2 0 3.65E-04 1.23£-04 1.15£-04 3.17E-07 600 
9 1 22 0 NE 3 E -2 0 3.99E-04 1.3SE-04 1.2SE-04 3.17E-07 see 

10 1 16 0 tf 3 D -4 0 3.39£-04 1.45E-04 1.35£-04 3.17E-07 600 
11 1 53 0 NU 0 E -1 0 1.65E-04 5.59E-05 5.19E-05 3.17E-07 600 
12 1 93 0 NU 0 E -1 0 9.43E-05 3.18E-05 2.96E-05 3.17£-07 600 
13 1 59 0 uu 0 E 3 0 1.49E-04 5.02E-05 4.66E-05 3.17E-07 600 
141 47 0 NNU 0 D -4 0 1.15£-04 4.95E-05 4.60E-05 3.17E-07 600 
15 1 101 0 NU ~ E -3 0 8.68E-05 2.93E-05 2.72E-05 3.17E-07 600 
16 1 101 0 UNU 0 E -2 0 8.68E-05 2.93£-05 2.72E-05 3.17£-07 600 
17 1 102 0 UNU 0 E -1 0 8.60£-05 2.9·0E-05 2.70£-05 3.17E-07 600 
18 1 135 0 NU 0 E -2 0 6.50£-05 2.19E-05 2.04£-05 3.17£-07 600• 
19 1 82 0 NU 0 E 0 0 1.07£-04 3.61E-05 3.35£-05 3.17E-07 600• 
20 1 91 0 UNU 0 E 0 0 9.64E-05 3.25£-05 3.02£-05 3.17E-07 600• 
21 1 73 0 tfU 0 E 2 0 1.20£-04 4.06£-05 3.77£-05 3.17£-07 600• 
22 1 .. 9 0 NtftJ 0 E 8 0 1.79£-04 6.04£-05 5.61E-05 3.17£-07 600• 
23 1 69 0 NU 0 E 2 0 1.27£-04 ~.29£-05 3.99E-05 3.17E-07 6001 
24 1 89 e NNU 0 E 1 0 9.85£-05 3.33£-05 J.09E-05 3.17£-07 6001 



~/0 HOURLY DATA----FOR APR 28, 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAV OPLETH OEPOSH OSB 

1 1 43 0 NNU 0 F 19 0 3.08E-9~ 1.09E-0~ 1.01£-0~ 3.17E-07 600 
2 1 76 0 NNU 0 E 0 0 1 . 1SE-04 3.9~E-05 3.62£-05 3.17E-07 600 
3 1 55 0 NNE 0 F 11 0 2.~1£-04 8.52£-05 7.92£-05 3.17£-07 600 
~ 1 32 0 N 0 E 8 0 2 . 7~£-94 9.25E-05 8.59£-05 3.17£-07 600 
5 1 ~7 0 SE 0 F 25 0 2.81£-04 9.98E-05 9 . 27£-05 3.17£-07 600 
6 1 12 0 SU 0 F 19 0 1.10E-03 3.91E-04 3.63£-0~ 3.17£-07 600 
7 1 19 0 UNU 3 0 -7 0 2.86E-04 1.22E-04 1.1~E-04 3.17£-07 600 
8 1 26 0 SE 3 0 -7 0 2.09£-04 8.95E-05 8.31£-05 3.17£-07 600 
9 1 80 0 NNU 0 A -15 0 3.40£- 06 4.65£-06 ~.32£-06 3.17£-07 600 

10 1 50 0 N 0 A -21 0 5.43E-e6 7.44£-06 6.91£-06 3.17E-07 600 
11 1 29 0 U 3 A -17 0 9.37£-06 1.28E-05 1.19£-95 3.17E-07 600 
12 1 39 0 USU 0 A -18 0 6.96£-06 9.54£-06 8.86£-06 3.17E-07 600 
13 1 39 0 N 0 A -16 0 6.96E-06 9.54£-06 8.86£-06 3.17£-07 600 
1~ 1 34 0 NNU 0 A -18 0 7.99£-06 1.09£-05 1.02£-05 3.17£-07 600 
15 1 34 0 S 0 D -5 0 1 . 60£-04 6.34£-05 6.36E-05 3.17£-07 600 
16 1 56 0 SU 0 D -7 0 9.69£-05 4.15£-05 3.86£-05 3.17£-07 600 
17 1 49 0 SSU 0 E -2 0 1.79£-04 6.04£-05 5.61£-05 3.17£-07 600 
18 1 137 0 NNU 0 E -1 0 6.40£-05 2.16£-05 2.01£-05 3.17£-07 600 
19 1 107 0 NU 0 E 0 0 8.20£-05 2.77£-05 2.57£-05 3.17£-07 600 
20 1 135 0 UNU 0 E -3 0 6.50£-05 2.19£-05 2.04£-05 3.17£-07 600 
21 1 122 0 NU 0 E -3 0 7.19£-05 2.43£-05 2.25£-05 3.17£-07 600 
22 1 87 0 NU 0 E -2 0 1.01£-04 3.40£-05 3.16£-05 3.17£-07 600 
23 1 132 0 NU 0 E -3 0 6.64E-05 2.24E-05 2.08£-05 3.17E-07 600• 
2~ 1 113 0 NU 0 E -3 0 7.76£-05 2.62E-05 2.~3£-05 3.17£-07 600• 
RETURN TO CONTINUE, S TO STOP 

r.19e J2 or 3-1 



~/0 HOURlY DATA----FOR APR 29, 1979 
~R R SPD S DIR S PG DT 5 XOGCL XQGAV DPLETN DEPOSN 058 

1 1 100 0 U~U 0 E -1 0 8.77E-05 2.9GE-05 2.75E-05 3.17E-07 600 
2 1 113 0 UfiU 0 E -2 0 7.7GE-05 2.62E-05 2.~3E-05 3.17E-07 600 
3 1 125 0 UHU 0 E -2 0 7.02E-05 2.37E-05 2.20E-0S 3.17E-07 600 
4 1 173 0 NU 0 D -~ 0 J.14E-05 1.J~E-05 1.25E-0S 3.17E-97 600 
S 1 117 0 NU 0 E -J 0 7.50E-05 2.53E-05 2.JSE-0S 3.17E-07 690 
6 1 117 0 NU 0 D -4 0 4.64E-05 1.99E-0S t.OSE-05 3.17E-07 600 
7 1 10~ 0 NU 0 D -7 0 S.22E-05 2.24E-05 2.0SE-0S 3.17£-07 600 
8 1 119 0 NU 0 8 -11 0 S.SOE-06 8.72E-06 0.09E-06 3.17E-07 600 
9 1 109 0 NHU 0 A -15 0 2.49E-06 3.41E-06 3.17E-06 3.17E-07 600 

10 1 125 0 NU 0 A -14 0 2.17E-06 2.9SE-06 2.7EE-06 3.17E-07 600 
11 1 129 0 NU 0 A -14 0 2.11E-06 2.88E-06 2.68E-06 3.17E-07 600 
12 1 104 0 NU 0 A -18 0 2.61E-06 3.58E-06 3.32E-06 3.17E-07 600 
13 1 115 0 NU 0 8 -11 0 9.11E-06 9.a2E-06 8.3aE-06 J.17E-07 600 
14 1 78 0 U 0 C -10 0 2.99E-05 2.07E-05 1.92E-05 3.17E-07 60e 
15 1 78 e U e A -13 e 3.48E-e6 4.77E-e6 4.43£-06 3.17E-e7 600 
16 1 7e 0 U e A -15 0 3.88E-e6 5.31E-06 ' 4.94E-e6 3.17E-07 60e 
17 1 56 0 NU 0 D -7 0 9.69£-05 4.15£-05 3.86£-05 3.17£-07 6ee 
18 1 64 0 UNU 0 E -3 e 1.37E-e4 4.63£-05 4.3eE-05 3.17£-07 Gee 
19 1 77 0 UNU e E 1 0 1.14E-e4 3.84E-05 3.57E-e5 3.17E-e7 600 
20 1 42 0 U 0 F 13 e 3.15E-e4 1.12E-04 1.04E-e4 3.17E-e7 600 
21 1 35 0 U e F 20 0 3.78E-04 1.34E-04 1.24E-04 3.17E-e7 &eo 
22 1 51 0 UHU 0 E 6 0 t.72E-04 5.8eE-05 5.39E-e5 3.17E-e7 see 
23 1 55 0 UNU 0 E 3 0 1.59E-e4 5.38E-e5 5.00E-e5 3.17E-e7 seer 
24 1 46 0 UHU 0 E 9 0 1.91E-04 6.44E-05 S.98E-05 3.17E-07 6e0r 

l'acJa 33 of 34 



X/0 HOURLY DATA----rOP. APR 30, 1979 
HR R SPD S DIR S PG DT S XOGCL XOGAU DPLETH DEPOSH DSB 

l 1 31 0 U 0 E 8 0 2.83E-0~ 9-55E-05 S.S7E-05 J.17E-07 600 
2 1 14 0 HHU 3 F 18 0 9.~5E-04 3.35E-04 J.11E-04 3.17E-07 600 
3 1 6 4 S 0 F 24 0 1.4RE-03 5.24E-04 4.87E-04 3.17E-07 600 
4 1 21 0 USU 0 F 22 0 6.30E-04 2.23E-04 2.07E-04 3.17E-07 600 
5 1 19 0 U 3 E 6 0 4.62E-04 1.56E-04 1.45E-04 3.17E-07 600 
6 1 17 0 S 0 G 27 0 1.34E-03 4.3~E-04 4.03E-04 3.17E-07 600 
7 1 9 0 SE 3 E -1 0 9.74E-04 3.29E-04 3.06E-04 J.17E-07 600 
8 1 51 0 H 0 A -15 0 5.JJE-06 7.29E-06 6.77E-06 3.17E-07 600 
9 1 27 0 HHU 3 B -11 0 3.88E-05 3.84E-05 J.57E-05 3.17E-07 600 

10 1 c7 0 S 3 A -13 0 1.01£-05 l.JSE-05 1.28E-05 3.17E-07 600 
11 f. 50 0 SSE 0 A -14 0 5.43E-06 7.44E-06 6.91E-06 3.17E-07 600 
12 .\ 74 0 SU 0 A -24 0 3.67E-06 5.03E-06 4.67E-06 3.17E-07 600 
13 l 61.0 S 0 A -14 0 4.~5E-06 6.10E-06 5.66E-06 3.17E-07 600 
14 1 90 0 SU 0 A -16 0 3.02E-06 4.1JE-06 3.84E-06 3.17E-07 600 . 
15 1 29 0 H 3 B -11 0 3.61E-05 3.58E-05 3.32E-05 3.17E-07 600 
16 l 52 0 USU 0 D -9 0 1.04E-04 4.47E-05 4.1uE-05 3.17E-07 600 
17 1 115 0 SSU 0 D -5 0 4.72E-05 2.02E-05 l.SBE-05 3.17E-07 600 
18 1 94 0 SSU 0 E 0 0 9.33E-05 3.15E-05 2.93E-05 J;17E-07 600 
19 1 59 0 SSU 0 E 6 0 1.49E-04 5.02E-05 4.66E-05 3.17E-07 600 
20 l 55 0 SSU 0 F 25 0 2.41E-04 8.52E-05 7.92E-05 3.17E-07 600 
21 1 33 0 S 0 E 9 0 2.66E-04 8.97E-05 B.JJE-05 3.17E-07 600 
22 1 123 0 HU 0 E 3 0 7.13E-05 2.41E-05 2.24E-05 3.17£-07 600 
23 1 77 0 HNU 0 E 0 0 1.14E-04 3.84E-05 3.57E-05 3.17E-07 600 
24 1 125 0 HNU 0 E 2 0 7.02E-05 2.37E-05 2.20E-05 3.17£-07 600 
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APPENDIX B 

ATMOSPHERIC DISPERSION AND 

DOSE ASSESSMENT MODELS 



1.0 INTRODUCTION 

Two atmospheric dispersion models have been used to com
pu~e doses based on gaseous releases during ~e accider.t. For 
whole body gamma dose, a finite plume model ~as used, and for 
thyroid and skin dose, a Gaussian dispersion model was used 
~hich computes ground level concentrations. Both are sector 
average models appropriate !or releases of duration more than 
a fe~ hours. Input data such as terrain elevations and popu
lation were common to both models as discussed below. These 
models are commonly used throughout the nuclear industry for 
dose assessment and are documented in the appropriate NRC 
regulatory guides as di scussed below. 

2.0 ATMOSPHERIC DISPERSION MODEL FOR CALCULATING GROUND LEVEL 
CONCENTrATIONS 

The Gaussian plume model is used to compute ground level· 
concentrations of nuclides for assessment of all doses other 
than those due to gamma radiation . Si nce releases occurred over a 
relatively long period of time (days rather than hours), the sector 
average version of the diffusion equation given as Equation (3) in 
Regulatory Guide 1.111 is used, along with corrections for wakes 
and elevated releases as discussed below. This model is referred 
to as the "best-estimate" model in the main body o! the report. 

3 . 0 GENERIC CORRECTION FACTORS 

Si nce releases from the plant vent may be influenced by 
the turbulent wakes of adjacent large structures at the site, 
doses were evaluated using a combination of both elevated and 
ground level (in the building wake) models in accordance with 
the "mixed mode" approach given in Section C.~.b of Regulatory 
Guide 1.111. Most releases were made from the plant vent which 
has characteristics given in Table B-1. During low wind speeds, 
the plume will be lofted somewhat due to the momentum of the 
exiting gas . However, for most wind directions, air flow 
streamlines ~ill result in some lowering of the plume as it 
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travels downwind. There!o:e, no inc:ease in plume height was 
assumed !or the momentum jet. The building wake cor:ection 
given in Equation (9) o! the same regulatory guide is also 
used fo: releases trapped in the building wake. The !:action 
of time that the plume is t:eated as a ground level release is 
given by Equations (7) and (8) of Regulatory Guide 1.111. 

A detailed study of plume-wake interactions was under
taken for this analysis by James Halitsky. Halitsky's method, 
which is detailed in Appendix F, considered the interaction 
o! the vent plume with cavity-wake flows generated by the 
containment structure and the entire reactor building complex 
for a 157.5° wind. Plcme rise due to jet momentum and stream
line curvature was accounted for. The fraction of time that 
the plume should be treated as an effective ground level 
release was calculated for several wind speeds. A comparison 
between Halitsky's values and those used here (Regulatory 
Guide 1.111) is given in Table B-2. It is seen that the 
Halitsky method predicts a much smaller fraction for the 
effective ground release. It is concluded that the Regulatory 
Guide values used above produce configuration for winds 
~raveling in the NNW direction. 

4.0 FINITE PLUME MODEL FOR G~~ DOSE 

All gamma dose calculations were made using the finite 
plume model described in detail in NRC Regulatory Guide 1.109, 

Section C.2, and in greater detail in Appendix B of the •ame 
guide. Solution of the "I" functions in the model utilize the 
computer subroutine given in Appendix F of Regulatory Guide 
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1.109, att:ibuted to ~. Hama~i. A "!inite plume" model is 
used fo: gamma dose because i~ accoun~s !or ~he actual 
dimensions of the plume which is impo:~ant !or ob~aining 
realistic gamma dose calculations. 

5.0 SKI~ DOSE 

Dose to the skin was computed in accordance with the pro
cedure ou~lined in Regulatory Guide 1.109 and Equation (11) 
therein. Contributions to this dose from both beta and gamma 
radiation are accounted for. Skin dose factors for each 
isotope are given in Table B-1 of the Regulatory Guide. 

6.0 THYROID DOSES 

Thyroid doses can occur due to inhalation or ingestion of 
iodine. To assess inhalation doses the dispersion values (X/0) 

obtained using the model di~cussed in Section 2.0 above were 
used each hour in Equation (13) of Regulatory Guide 1.109 for 
es~imating inhalation dose. Thyroid doses due to ingestion 
of milk were computed using Equation (14) of Regulatory Guide 
1.109. 

7.0 CALCULATION PROCEDURE 

Source term (Q) values (release rates of each isotope) 
for each type of release are established for each hour for use 
in the dispersion equation. Meteorological data averaged over 
sequential 15-minute intervals are used along with the source 
terms to compute the dose for each 15-rninute period. Then 
the total dose is computed by summing over the period of 

B-3 



• 

inte~est. Population doses were made using hou~ly ~verages 
:or ten distances (co~responding to the te~rain and population 
tables) in each o! sixteen direction sectors. lsopleths 
(contour lines of equal .dose) are then drawn t~ough the grid 
o! computed values. 

8.0 INPUT DATA 

Plant characteristics, population data, meteorological 
instrument descriptions and other data usee as input to the 
model calculations are given in Tables B-1, B-3 and B-4, and 
Figu~es B-1 and B-2. 
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TABU: B-1 

IN?UT DATA FOP. DISPERSI ON MODELLING 

ME~EOROLOGICAL DATA 

Parameter 

Wine speed -

Wind direction -

Stabi lity -

az (cispersion coefficient) 

Site Specific Data 

Terrain height 

Populati on distribution 

Cow populati on distribution 

Plant Specific Data 

Vent Height 
Vent exit diameter 
Vent exi t velocity 

Building Height for compu
tation of :z , the effective 
dispersion coefficient 

Characteristics 

Measured at 100 ft, used uncorrected 
for ground releases and adjusted 
exponentially to 160 ft for elevated 
releases 

Measured at 100 !t 

Based on At 150-33 ft and PG (A-G) 
dispersion categories in accordance 
with Regulatory Guide 1.23 

Based on PG curves, limited to lOOOm 

See Table B-2 
See Fi gures B-l and B-2 
See Table B-3 

160 ft 

3.0 m 
9.1 m/ sec 
170 ft 



, 

Wind Speed 
(mph) 

10 

15 

20 

Table B-2 
Fraction of Time that Plume is an 
E!!ective Ground Level Release 

Fraction of Source as Ground Level Release 

Values Used Here 
USNRC Regulatory 

Guide 1.111 
Values Calculated by 
Halitsky* (Appendix F) 

0.06 o.o 
0.18 0.01 

0.43 0.04 

*The Halitsky analysis calculates the fraction of the time
aver aged vent plume that can be treated as an effective 
ground release. This is equivalent to the fraction of time 
that the i nstantaneous plume can be treated as an effective 
ground =elease. 



Table n-) 

Arrrnal•4t~ T•rraln r.tevatlona laet•ral vlthtn 12 Hll~a oC the THI Site• 

Hatanc. 
(Mtetn! ..!L !!!! !!! !!!! ..!,_ !.!! !! !!! ..!.. ~ !!! ~ H !:!!!!! !!! !!!!! 

)00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

,00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1,000 0 0 ' ' .. s s s 0 0 0 0 0 0 0 0 

1,SOO 10 n 20 n n )0 )J lO 0 0 0 0 0 0 0 0 

J,OOO 60 lS )S 40 n lO so so 0 0 lS n n 15 u 50 

c,ooo 60 '7S 7S n )S " n 60 IS 75 to 15 " ) 5 n 50 

, , 000 n to '~ " 10 to " " 41, 7S llO us u lU IS so 
1,000 n ltO uo 10 lOS 110 u u IS 130 us 150 1U 203 " 70 

12,000 10 200 us 10 uo 110 " 70 uo 152 lOS 150 llO 310 75 10 

JO, OOO 100 200 200 100 uo 120 7S lOS 170 152 llO llO 150 lSO 100 100 

c:;§} 
"(§) 
(§2 
~rr•ln ~l9ht Cor dlat•nc~• beyond 20,000 vaa aaeu~ to be 

anehan~ fr~ th~ laat value etnce htqher PlPvatlons would 
~ault In llttl• change In dlap41ralon at 9r~ater dlatancfta. 

~ C::;:::2 

~ 
~ 
:=" ~ 
~ _.:::::::-
-::.-;!) 

if= 



Table R-4 

l Estimated Hilk Cow Population within 50 Hiles of THI 

Distnnco :rom Plant (miles) 
Direction ~ !..::....! 2 - l L:.....! !._:_~ L:...!.!!. 10 - 20 20 - 30 30 - 40 40 - !iO 

s 0 0 0 0 0 444 1767 2943 4140 5110 
SSW 0 0 0 0 28 444 1767 2943 4140 5310 
SW 0 0 0 0 0 444 1767 2941 4140 5310 
WSW 0 0 0 1 0 444 1767 2943 4140 5310 
w 0 0 0 0 0 444 1767 2943 4140 5310 
to.'NW 0 0 27 37 1 444 1767 2943 4140 5310 
NW 0 0 0 0 0 444 1767 2943 4140 5310 
NNW 0 0 0 0 0 444 1767 2943 4140 SJlO 
N 0 0 0 70 0 444 1767 2943 4140 5310 
NNE 0 0 1 0 0 444 1767 2943 4140 5Jl0 
NE 0 0 20 148 0 444 1767 2943 4140 5310 
ENE 0 42 0 0 221 1110 4417 7357 10,350 13,270 
E 0 39 0 40 0 1110 4417 7357 10,350 13,270 

~ 
ESE 0 0 25 124 37 1110 4417 7357 10,350 13,270 

~ ;t) SE 0 33 0 0 231 1110 4417 7357 10,350 13,270 

c< =D SSE 0 0 0 0 0 1110 4417 7357 10,350 13,270 

~ 

~ 1 Data for area within 5 miles from Metropolitan Edison su.rvey. = ~· Data from beyond 5 miles calculated from county milk production data, pro-rated by toe factor 
r-.=:::1 of the county area falling within 50 miles of the plant. Results indicated a fairly uniform 
~~ population density, over wide areas, so averages were used where appropriate by conversion 
~ to cow population density assuming 34 lb/day • 

.;=== The to tal number of cows is approximately 320,000. 
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&i!.::i• ::-.!.s :a:::;:a::!.c:. !s cc:~u:--.·a:~·:e :!.:: :h&: ~: e•Jar• 
ts:!:a:es : :.1 a::~&: :-:;: ::~:e::::-a:!e~ a: :~& s:a:!c: 
:!!scha:-~~. 

~:s: :a~.~ ~t!&&set a:-t ::>r.::::.le! ~~ ;=~:e:c~t ~ l6~l 
~~~=~ :~!:f :he :-&!cast cc:::e::::a:~o:: :o C. ! ~~C. :he 
E? :~:: ;>t:-:!: :a;;u : !'It ·~•::!.!:!.: ac:!'.•!:~· ~! a:l :!'It 
ia~:e;•• !.:. :~t :&:t , a••=•• a :!!l~t!.~ ~a::~= !ro: 
~~C: !:e~ a~: :&::~!a:es a :alaaat :a:• 1: :hi: O.l 
~:c ~~ ~=: •~:••~·~ ~~!:e ;~,;~~-~ • . 

?.t•: .• -
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\.;-

STATIO/I VENT 

FRCJI TO CFH 

4- 19-79 lt-19-79 
1218 2400 6.52 EH 

4- 19-79 '•-20-79 
2400 2400 6. 10 E+4 

4-20-79 4-21- 79 
2400 1210 7.2 E+4 
<t- Ll-t:l' .. -~J-t'11 

1230 161.5 7.2 E+4 

4-21-79 4-21-79 
1645 • 2400 7.2 E+lt 

4-21-79 lt-22-79 
2400 0815 6.47 E+lt 

.. 

4-22-79 4-22-79 
0815 0930 6.47 E+4 

4-22- 79 • 4-22-79 
09)0 2'•00 6.47 E+4 

4-22-79 4-23-79 • 
2400 2400 5.80 E+4 

4- 23-79 lt-24-79 
2400 1525 6.76 E+lt 

4-24-79 4-24-79 
1525 2400 6. 76 E+4 

-4-24-79 4-25-79 
flt&.l\ft ..,,_ ,...~ D r.L ""''-

Table C-:! 
IWIICX:AS RELEASES UII 1 I 

· Xe 133 

CC/SEC U Ci/CC 

3. 01! EH 5. 3 E-5 

2.88 F.t7 5.3 E-5 

3.40 E+7 5.3 E-5 

). 40 F.+7 . 2. 34 F.-5 

3.40 F.+7 1. 90 E-5 

3.05 EH 1.90 E-5 

3.05 F.t7 8.75 E-6 · 

) . 05 F.+7 5.27 F.-6 

2.74 F.+7 5. 27 E-6 

3.19 F.H 5.27 E-(t 

3.19 Et7 2.35 F.-6 

.. 
I nl •• •1 

- -- - I 

Paqe one J 

(From r.r~b s~mrle -
C:amm:t Spec.) 

Sfii.IPLE T JII,E 
U Ci/SEC SEC 

1.61 F.H '•-21 E-M 

).53 t:+) 8.64 E+4 

1.80 ~+3 4.50 E+4 

7.96 F.t-2 1.53 E+4 

6. 46 F.t-2 I. 89 E+lt 

5. 80 F.+2 2.97 E+4 

2. 67 E+2 '•· 50 E+3 

1. 61 EH 5. 22 E+4 

1.1,1, E+2 8. 6/t E+4 

1.68 F.+Z 5.55 E+4 

7. 50 F.+l 3.09 F.Ht 

- -- - ·· · - ... . .. 

TO Till 111\Y 
CUr.IES Ct/Df\Y 

'· - 19- 79 
n.sr. F.·H J .'1 I f. I 2 

'•-20- 79 
I. 32 F.t-2 1.32 F.l2 

1!. 10 E~l 

1.22 t: t·J 

'•-21 - 79 
1.22 U1 1.05 E12 

I • 72 F.f.J 

I .20 F.W 

'•-22-79 
8. 39 F. t-O 2. r.8 Ell 

'•- 23-79 
1. 25 1-: 1 I 1. 25 F. II 

9.33 E~O 

'•-24-79 
2. )2 F.IO 1.17 E+l 

4-25-79 



• I I i 
STATIOif ~(NT I I 

FR<i1 TO em 
4-25-79 4-26-79 
2400 094S ~Or2 Ef-3 

4-26-79 4-26-79 : 
0945 ~400 9. 02 E•4 

I 

4-26-79 . 4- 27-79 
2400 1355 8.30 E+4 

4-27-79 4-27-7P 
135S 2400 I 

8. 30 F.+4 

4-27-79 4-28-79 
2400 2'•00 8.80£+4. 

4-28-79 4-29-79 
. 2"00 . 2400 7.70E+4 

4-29-79 4-30-79 
2400 2400 7.85£+4 

; 

•• 
. . . 

I 
I 

I . 
' I -. . 
' l ' ! 

RAfllOC:As RELEASES UII I J 

X.- 133 

CC/SEC U C'ilfC 

4.25 EH 2.35 E-6 

lt.25 U7 1.41 F.-5 

3. 91 F.H 1.41 F.-5 

3.91 F.H 8.57 F.-4 

4.15E+7 8.57F.-4 

3.63E•7 8.57£-1, 

3.70E+7 8.57E-4 

. 

~ 

(Fru111 C:rnb Sm•ple -
1::unn.:1 Spec.) 

SN-IPLE TIII,E 
U Ci/SEC SEC 

9.99 •f.+J 3.51 E+4 

5.99 E+2 5.13 F.+4 

5.51 E+2 5. 01 E+4 

3.35 EH 3.63 E+4 

3.54t:•4 8. 64F.+It 

) • 11 f. +It 8.ME+4 

3.16F.+It 8.MEH 

----

PCI9C two 

TOTAL flAY 
CURIES C l/l>AY 

),51 F.IO 

'•-2f•-79 
3.07 F.t I ).4) F.+l 

2. 7ft F.t I 

'•-27-79 
1.22 F.f.) J.25 f.t) 

'•-211-79 
3.06f.t) ),(I(,J-: t) 

'•-29-79 
2. h9t-: t-3 2.69f.H 

4-30-79 
2.7Jr.•l 2. 73F.t) 

- - -



• 

pilge three 

XP.NON RELEI\SES 1111 [I 
SutJon Vent: Eherlfne llrR 219 Re1110te ReaJout 

1\V t;K. I- LliW 
AVER. OVER RAT F. SNIPLE TII'.E TOTI\l 

fR(J~ l DAY CFH CC/SEC U Ci/CC Ci/SEC SEC CURIES Cl/IJAY 

. 
'" 4/20/79 NA 2.92F. +7 2.JE -5 6. 7E -1, "" NA 57.97 

NA 4/21/79 NA ).96F. +7 J.7E -5 1 .t.n: -1 NA NA 127.0 

NA 4/22/79 NA JE +7 6.S5E -5 1.97F. -J "" NA 170.21 

'" 4/23/79 HA 2.7E +7 1.05E -4 2.MF. -l HA NA 2'•5. JR 

'" 4/21t/79 HA J.l! +7 1.2E -4 J. 72E -J NA NA 321.41 

NA 4/25/79 NA J.9JE +7 l.JE -5 S.lE -4 NA tlh ,.,,.Of; 

HA 4/26/79 HA 4.JE +7 7.sE ·-s 3.2E -3 NA NA 27f,.I,R 

NA 4/27/79 '" 4.0Jt: +7 7.1JE -s 2.9E -3 NA NA 250.56 

NA 4/28/79 '" 4.04! +7 1.28E -4 5.2F. -4 NA NA '•"· 53 

NA 4/29/79 NA 4.17E+7 s.22E -s J.4JE -3 NA NA 296.15 
• 

NA 4/30/79 '" J.99E +7 J.76E -s 1. SF. -3 NA HA 129.6 
-- ------ - - -



f 
I 

i 
I 

I -

• , . 
! 

j. 

i 
J 
I 

FRCll 

l/28/79 
0400 

l/21J/79 
uoo 

. l/30/79 
2200 

4/1/79 • 
0600 

4/l/79 
OJJ.S 

4/l/79 
1905 

4/3/79 
2212 

4/5/79 
1830 

4/6/79 
1516 

4/7/79 
0600 

*Flow rat 
*.IHo roll 
*U1At81' 

IIPR-219 
STATI"fl YEKT 

TO 

l/21J/79 
1900 

l/~0/79 
1 ~00 

4/1/79 
06no 

41}/79. 
OJJ.5 

. ·f/t/79 
19 5 · 

4/l/79 
2232 

;4/5/79 
J.IJ30 

• "4/6/79 
1516 

4/7/79 
0600 

4/8/19 . 
0245 . 

us dotormin 
~so }JOint d 

'1 

4 

Table C-3 

RADIOIOOIIIE RELEASES UII I I 

: - 1~1 

•em CC/SEC U C1/CC 

, 
8.2E + 4 J .07£ H ** 

B. BJE +4 4.17E +7 5. 4E -7 

8.92£ +4 4.21 E +7 6.48 -8 

8.9£ +4 4 . 20£ +7 2.lE -7 

9.1£ +4 4.29£ +7 5 . l6E -8 

9.1£ +4 - . 4.298 +7 1.6£ -7 

. 
9 lE +4 4 .29£ +7 l .7E -7 . 
9.18 +4 4.29£ +7 l.CS -8 . 
9.1B +4 4.29E +7 Lost*** 

9.1£ +4 4.29E +7 1. 6£ -7 

d fro .. charl records (+70(J 0 CFH Cor se 
ta. J\UX Llia ry and fuel hn lldling build 

,. ·\ : .· ~~ . , 
- . -

""" page one 

-
SN!PlE TII<E TO Till 

Ct/UAY U CflSEC SEC CUP.IES 

(4 . ()) 5 . 40E + 4 (0.22) (0.)5) 

22.5 1. 738 +5 3 . ?0 1.?5 

2.69 1.158 +5 0.31 0.2) 

9.66 1.63F. +5 1.57 0~9) 

2.30 5. 70£ t4 O.ll 0.20 

. : 
6.86 i 1. 24E +4 0.09 0 .59 

7 ,, 1 "iR~ +"i I lr. 0.6) 

I 

0.43 
. 

7.48£ +4 0.0) 0.04 . 
(3 . 7) I 5. JOE +4 (0.18) (0.32) 

6.86 7.47E +4 0.51 0.5? 

rvlco bld?·) 
lng rolonso rates used. . 

-
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,I 

urR-219 • I j 
.·_~TAT IOU VEN,T I 

I 
FR(Jl TO i em 

4/8/79 4/9/79 
0245 042$ ~ .l'E +4 

4/9/79 4/1~/79 
1)925 1608· 9.1E +4 

4/i0/7.9 4/11/79 
.&.608 1840 9.1£ H 

4/11/79 4/ 13/~9. 
1920 2315 9.1E +4 

4/.13/79 • 4/14/79 
2315 1030 9.1E +4 

4/14/79 4/14/79 .. . -quu .... uu 9.1£ +4 

4/14/79 4/14/79 
1030 1915 9.1£ +4 

4/14/79 • • 4/15/79 
1915 0522 9 1E +4 . 
4/15/79 4/15/79 . . 
0522 0804 9.1£ +4 

.4/15/79 4/15/7~ . 
:o8o4 1802 **8.2E +4 

I* Interpol 
I 

!atet.I--Honit r was not in 
.t:ho Cy-1 JO SAl silv r Zeolite ca . ... '''' ~"' -.. pped ft t-e 

remained •ve~ after an ; was rost• 
. . 

• 

r3 . - ~ 
PMJC l~l 

MDIOIODIIIE RELEASES Ull II 

1- l31 

0 

SNIPLE TJI'.E TOTAL 
CC£SEC U Ct/CC U Ct/SEC src cun&£s CI/IIAY 

4.29E +7 2.96E -7 12.70 
. 

9.24E +4 1.17 l. 10 

4.29E +1 LOSE -8 0.46 l.lJE +5 0 . 05 0.04 

4.29E +1 2.96E -a 1.27 9 . 55E +4 0.12 0.11 -
., 

4.29E H 5.22E -8 2.23 l.87E +5 o.)!} 0.19 

4.29B t7 * (4 . 15) : 4.05E +4 {0.17) (0.36) 

·4 .29E +1 3 . 4E -7 14.6 3.6E +3 0.05 1.26 

4.29E H 1.41E - 7 · 6 . 05 3.15E +4 0.19 0.52 

.. l 

4.29E +7 1 54E -7 6.61 3 .Ei(e__±.t_ 0.24 _fl "i7 

j 
4.29E +7 2E -7 8.58 9.72E +3 o.ol! O.H 

3.9E +7 4E -7 14 .o 3.6E i4 0.51 J,ZZ 
operation bee ~use of in~l ~llation of the new eber1 ne n•uni tf r with 
trit.IIJO and CY 100 charcoal. 

J788 12H. Flo ...... .L"'UU'-" LI:Om 'la 1 Ul I" ..,;rn 1:0 JJ,7 fO Ct':t Whf re il · 
ted. . . . .. 

. .. . . . 



·; 
i 
I 

f .. 

I 
I 

' i . I 

j 

FRBI 

4/15/79 
1802 

4/15/79 
2140 

, 4/15/79 
2346 

.4/1&/79 
040q 

4/-1.6/79 
0758 

4/16/79 
1156 

4/16/79 
15!}6 

4/16/79 
1810 

4/16/79 
2356 

4/17/79 
0402 

•chango < 
.CFH . 241 

""". 

JIPR-219 
STfllfOff VENT 

TO 

4/15/79 
2140/ 

4/1~/79 
2346 . 
4/16/79 
0400 

"/16/79 
075d . 

4/lf/~9 
115 

4/16/79 
1550 

4/16/79 
1810 

' 4/16/79 
2356 

4/17/79 
O<i02 

4/17/79 . 
OOJS 

• .... 

" '' 
Cfl4 ' 

.. 
B. 2E +4 

a:2E H 

8. 2t= t4 
. 

B.'2E +4 

8.'2E +4 
. 

B.2E +4 

.. 
B-.2E· H 

~·. 2Ei•+4 . 
• 

6.41:;'+4 

. 6.4E +4 

• 

((., . .. 
. ~ 

RADIOIODINE RELEASES Ull II 

1-131 

SN-IPL£ TII'.E 
CC/SEC U Cf/CC U Cf/SEC SEC 

l. 9E +7 1. 70E -7 6.9 ' l.JE +4 

l.9E +7 l.46E - 7 5.1 7 .6E +4 

J.9E +7 1.6E -7 6.24 l.57E H 

l.9E +7 • · l.J9E -7 5.5 
. 

l.JBE H 

J . 9t: +7 l.2E -? 4.68 I 1.44E +4 

I 

.J .9E +7 9.56E -8 3.7 1 1 ~E +4 

J.9F. +7 2.91E -1 11.35 O.o-IE 0 

J . 9rf +1 1.59E - 7 6.2 
. 

2.2E +4 
I 

I 

3.02E +7 .. l.OlE -7 J.OS I l.HE +4 

3.02E +7 9 . 7E - 8 2 . 93 
I . 1.64E H 

uo to filte s bolnq exch 1nyed in Auxil ' ary Duildin J Filter Dtr~s. 
0 4/16 . . . . . . 

Flow redo 

I i . • ~ ! . ,. I . ··J i I . .I 

' p~g-;( thrct: 

TOTAL 
cuntES Cl/IIAY 

0.09 0.54 

0.05 0.6 

O.OIJ9 0.54 

0.076 0 .40 

0.067 O.o\0 

~ 

0.0~ J.JZ 

0.09 1.011 

0 . 13 0.78 

0.0-1 0.26 

0 . 05 o.os 
ced lo 1~ ,750 

. 



i_ 

fRCit 

4/17/79 
0935 

4/17/79 
1226 

4/17/79 
1640 

4/17/79 
1958 

4/11/79 
2357 . 
4/U/79 
0405 

4/18/79 
0550 

4/18/79 
0800 

4/18/79 
0950 

. 4/18/79 
: 1204 

I 

v : I 

. 
IIPR-219 
STATIOII VEfU 

TO 

4/17/79 
1226 

l,/11/19 
16J4 ; 

4/17/79 
1946 

4/17/':19. 
2357 

4/18/79 
0405 

4,{18/79 
0550 

4/18/79 
0000 

· ~/18/79 
0945 

4/18/19 
1200 

4/UI/79 
1647 

' I I 

. 

em 

. 
6 . 4E +4 

· ·~4{17/-150 
• E +4 

6.1E +4 

(4/18-0230) 
6,5E +4 

6.5£ +4 . 
6 . 5E +4 

6.5£ +4 

7E +4 . 
7£ +7 

7.3£ +4 

\:_) 

AADIOIOOitfE RELEASES UII I I 

1-131 

CClSEC U Ci/CC 

J.02E +7 8.4E -8 

) 2.BRE +7 8,6E -8 

2 . 08E +7 2,0E -7 

3 . 0GE +7 1. SE - 7 

),OGE +7 1. 74E -7 

3.061f+7 2.78E -7 

3 . 06E +7 2.2E -7 

3.3E +7 9.88£ -8 

3 . 31~ +7 6.41E -8 

3 .44E +7 4.38£ -8 

: •n~uct,on ~cause tf filter (~~ CFH ~ux) ( 4ljK Fll) 
T-~· .I 

• 

~ 
p il tJC fo 

-
SN-IPLE T Ili,E TOTAL 

U CllSEC SEC CURIES CI/IIAY 

2 ~ 54 1.32£ +4 o.oJ 0 .22 

2.5 l.1E +4 O.OJ 0.21 

5.76 1.12£ +4 0,06 0.-t 9 
. 

4.59 1.44EH 0.07 0.40 

s:l2 1.44E +4 0.08 o.-ts 

8.51 fi.3E +3 0.054 0.7-t 

6.72 7.BE +3 0.052 0,58 

3.3 GE +3 0.02 0.29 

2.02 7£ +3 0.014 0.17 

1.5 1. 7E +4 0.03 0 . J) 

I - I 
-~ -



• 

G 
IIPR-219 
STI\T 1011 VENT 

fR<rJ TO em 
4/18/79 4/111/7? 

7.3E H 1650 1023 

4/10/79 4/19/79 
2347 0358 8.4& H 

4/1?/79 4/19/79 
O.J58 0000 7.4E +4 

4/19/79 4/19/79. 
0803 1210 7.4E +4 

4/.19i 19 4/19/79 
1212 1355 7.4 . & t-7 

... ~ 
\ 

4/19/79 4/19/79 
1355 1725 7.4E H 

4/19/79 4/19/79 
1728 2025 7.4& +4 

4/19/79 ' ft/20/79 
2025 0001 7 .4E +4 . 
4/20/79 4/20/79 
0001 O.J51 6.4& H 

4/20/79 4/20/19 
OJSl 0021 . 6.4E H 

4/20/79 4/20/79 
6 .'4E +4 0821 1105 

- - - -

u 
RIIOIOIOOIIIE RELEASES UH II 

1·131 

CClSEC U Ci/CC 

J.HE +7 4.36t-: -0 

4E t- "/ 8.50E -0 

3.49E t-7 5.03& -8 

3.4!JE +7 · 4. 9 E -9 

3.49& +7 1.4E -0 

3,491': +7 1. 2P. ... 7 

. 
J.49E +7 1.24E -7 

l.49E +7 O.Bf-~ -0 

3.02E +7 2.501-: -7 

J.02P. +7 J.97E -7 

3.02E H 1.9E -7 

- - -- •- L 

U Cf/SEC 

1.5 

3.4 

2.03 

1.7 

o.s 

. 
4. J'J 

4.32 

3.1 

7.79 

5. 9" 

5.7 

~ 
p;tqe fi vc 

SI'JoiPLE T lli,E TOTI\l 
SEC CURIES CJ/IIAY 

5.4E 3 0.01 o.ll 

l.35E H 0.05 0.311 

1.45& +4 o.oJ 0. 18 
. 

1.4BE +4 o.oJ 0.15 

S.GE +3 0.00) o.n4 

J. 26P. ~ .on II. lfo2 

1.06£ +4 0.046 11.37 

1.3 E +4 0.04 0.27 

1.44E +4 0.11 0.67 
I 

1. GF. +4 0.1 0.51 

9.2E U o.os 0,5 

- I 



v :I . 

!. llf'R-219 ' 
Sl ATIOII YEIU 

. 
I 

fR()I TO i Cfl4 

4/20/79 4/20/79 
1105 1300 s:ne +4 

4/20/79 11/20/79 I 

1300 1620' 5.12E +4 
' 

4/20/7.9 4/20/79 
1620 2019 6_.3E +4 

; 

4/20/79 4/20i19 
2023 2204 6. JE +4 

4/20/79 4/21/79 
6 , 3E '+7 2249 0317 

4/21/79 4/21/79 ·-PJ20 0402 6.3E H 

4/21/79 .4/21/79 
0404 0819 8 .9E +4 

' 4/21/79 • "4/21/79 
0819 1201 8,9E +4 . 
4/21/79 4/2li'79 
1204 1624 8.9E +4 

4/21/79 le/21/79 
; 1628 2017 - 8.9E +4 

14/21/79 4/22/79 
2018 0103 5.9E +4 

' 
: -

.. 

\.:..) 

AAOlOlODlNE RELEASES Till ll 

l- lJl 

CCI SEC U Ci/CC 

2. 7E +7 2.BE -7 

2 . 11~ n l.1E -7 

3E +7 !1.6E -o 

31:: t-7 l.37t: -7 

Jr. +7 6.72E -8 

3E +7 4.ooe - o 

4.2E +7 2.77E ... 9 

4.2E. +7 J.44E -o 

4 . 2E +7 3 ; 64E -8 

4 . 2E +7 2.08E -0 

2.0E +7 6.03E -8 

~ --· 

U Ci/SEC 

7 o fi I 

2 .97· 

3 

4.1 

2.02 

1.2 

1.2 

1.44 

1.53 

1.2 

1.90 

.. 

pnqa 
f:_, 

~I,V 

SNIPLE TmE TOTftl 
SEC CURIES CJ/IIA\' 

6.9E +3 0.05 0.66 

l.2E +4 O. Ml 0.26 

l.44E +4 0 . 04 0.26 

6E +3 0 . 03 0.35 

1.44E +4 0.03 0.17 

2.5E +3 0.03 0.10 

1.53E +4 0.02 0.10 

1. 32E +4 0.02 0.12 

1.56E +4 0. ()2 0.13 

L. 37E +4 0.02 0.10 

I. 7F. H ().OJ 11 . 16 . 
- -



• 

~ u 
. · 1 

pn9c scvcQ..) 

IIPR-219 RADIOIODINE RELEASES THI II 
SlAT lOll VEIH 

1-lll 

SN-IPLE TIV.E TOTI.l 
FRat TO CfH CC/SEC U Ci/CC U Ci/SEC SEC CURIES Cf/PAY 

4/22/7f'J 4/22/7'J 
0105 0-141 6, S& +4 3.1E n 4,93& -a 1.5 I 1 . 3E +4 0.02 O.ll -
4/22/79 4/22/79 
0447 0804 6,51:: +4 3 , 1E +7 4 ,74E - 8 1.5 . 1.2£ +4 0 . 02 0. 13 

4/22/79 4/22/79 
0807 1229 6,5B +4 3.1£ H 4.81JF. ·R 1.5 1.6E +4 0,02 0.13 -
4/22/79 4/22/7~ 

. 
1230 1621 6 . 9£ H 3.3£ +7 · 6.9£-8 2.2 1 . 4& +4 o.ol 0.19 

4/22/79 4/22/79 
l62.t 2024 5.8E +4 2.1£ +7 l.HB -7 3.1 1__'"4E +4 Q.Q~ 0.21 

4/22/79 4/22/79 
2036 2130 5.8£ +4 2 . 7B +1 1.12& -7 l . O 3.2£ +3 0.001 2 . 26 

4/22/79 4/2)/79 
213:) 0004 . 5 . 8B +4 2.7£ +7 8 . 82£ - 8 2 . 4 9.2E +l 0 . 02 0.21 

4/23/7') • •4/23/79 
2.7£ t 7 0007 0406 5.8! +4 6.7£ -8 l.Bl 1.43£ +4 0.01 . 16 

4/21/79 4/23/79 • 
0358 0758 5.8£ +4 2. 7E H 3.75£ -8 1.02 1.44£ i 4 0 . 015 ,0') 

4/21/79 4/23/79 
0801 1201 5.8£ +4 2.7£ +7 l.8SE - 8 1.04 1 . 44£ +4 0 . 015 . 09 

4/23/79 4/23/79 
1223 1614 5.88 +4 2 . 7D H 1 . 1£ - 7 3.78 1.39£ +4 0 OS Q.ll . .. 

..... ---.......-- - --·---- -· -·- .. 



fRCll 

4/23/79 
1617 

' 
4/23/79 
2014 

4/2)/'79 
2159 

4/24/79 
0004 

4/24/79 
0408 . 
4/l4/79 . 0642 

4/24/79 
0815 

I 

4/24/79 
1217 

. 
4/24/79 
1600 

4/24/79 
: 1958 

I 4/25/79 . 0004 

~-

G 

-

IIPR-ll9' 
STAJJOff VENT 

I 
TO I 

4/23/79 
2019 

4/23(79 
2J 'i6 

4/24t79 
0015 

4/24;179_ 
0404 

4/24/79 
06)7 

4/24/79 
0813 

4/24/79 
1215 

. 4./24/79 
1600 

4/24/79 
1955 

4/25/79 
0001 . 

4/25/79 
0512 
f 

! 

, 

CFH 

5,8E +4 

s.as +4 

5.8£ i4 

5.8E i4 

S.BE '+4 

.. 
6.888 +4 

7.34E +4 

7.128 +4 

• 
6.88 +4 

6.8B +4 

6.8E •4 

\..) 

RAOJOIOOIHE RELEASES Ull II 

1-131 

CC/SEC U Ci/CC 

2.7E +1 2.22& -8 

2.7£ +1 6.3£ -8 

2 .7E +1 4.8£ -8 

2.n; +7 5.8E -8 

2.7E t7 6.0£ -8 

3.2F. +7 2.$ -8 

3.468 +7 l.9E -o · 

3.36£ +7 l.OIIH ·8 

3.2£ +1 4.9E -8 

3.2£ +7 2.5£ -8 

3.2£ +7 1.54R -8 

U Ci/SEC 

Or6 

1.1 

l.ll 

1.59 

1.62 

.94 

0 . 66 

.36 

1.6 

o.a 

I 
0.5 

--- --- __ ,_ ~ I_ ._·- -
-

~ 

·~ 
payc ~iqhl 

• 
SN-IPlE TIll,£ lOTAl 

SEC CURIES CI/UAY 

1.4E H 0.008 o.os 

6.1£ +l 0.01 0.15 

8.46E +J .01 .11 

1.44E •4 .023 .14 

8.9£ +) 0.014 0.140 
. 

5.46E .. l .0115 .1181 

1.44£ ... O.Ol 0.057 

l.HE +4 .005 . OJ 

t : 41E •4 0.02 0.14 

1.4E +4 O.Ol 0.07 

1.85£ i4 .009 0.04 

-- -- - -- ~r--·---- ·~--· --··· . 



.. 
. . 

G 
urR-219 
S ll\110f4 VENT 

fR(Jt TO CFH 
4/25/19 4/25/7fj a .. llR + 4 
0520 06S8 

4/25/79 4/25/79 8.75! + 4 
0701 1200 

4/25/7? 4/25/79 
8.83! + 4 

1200 IS'i5 

4/25/79 4/25/79 . 8 . 9! + 4 
1557 2010 

4/~5/79 4/26/79 8.9! + 4 
20fl 001) 

4/26/79 4/26/79 8.9! .. 4 .. 
0016 0157 

4/21t/79 lt/26/79 8.9& + 4 
0400 0002 

4/26/79 •• 4/26/79 9.2)! + 4 
0805 1220 

4/26/19 
. 

4/26/79 9.3! + 4 
1220 1558 

4/26/79 4/'l6/79 9.11 + 4 
1606 1911 

V26/79 4/27/79 8.78! + 4 
l913 0006 

-....: - ---- -

\.:..) 

RAOIOlOOINE RELEASES nn II 

1-131 

CC/SEC U Cf/CC 

),9)£ + 7 1.36f. -8 

4.16E .. 7 1.3£ -8 

4. 16£ .. 7 1.82£ -8 

4 . 2F. .. 7 1.2F. -8 

4.2E + 7 l.lE -8 

4.2£ +. 7 . 1.1£ -8 

4.2£ + 7 7.1£ -9 . 

4.4V. + 7 8.6& -9 

4.4! ... 7 7. JE -9 

4.Jf. + 7 J,1E -0 

4 . l'•f. + 7 1,1eE -8 

~ 

U CfLSEC 

0,5) 
I 

0.54 

0.76 

o.s 

0.46 

0 . 462 

O,J 

0 , 38 

0.32 

0.46 

0.58 

····~·· 

• 

p.,qc nine =j 

SAMPLE TmE TOTI\L 
SEC CURIES Cl/DAY 

5.88£ + 3 O.l10l 0.0'•6 

1.8& + 4 0.009 0.046 

1.4£ + 4 0.01 0.06~ 

1.52£ + 4 0.008 o.ou 

1.448 + 4 0.007 0.04 

l.J)E + 4 0,006 0.0'• 

1.45£ + '• 0.004 0.026 

1.5£ + 4 0.006 O.'ll 

1,3£ + 4 0.004 0.0) 

L,lF. + 4 0.01 0.11115 

1.76£ ... 4 0,()1 o.oo; 

--
---- --



.· 

FRtlt 

4/27/79 
0011 · 

4/28/79 
0042 

4/28/19 
0832 

4/28/79 

161.5 

4n9i79 
0028 

4/10/79 
0010 

"" 

• 
G 

. 

liPIH'I9 
Sll\11011 VDH 

! 
TO 

I . 
4/28/79 
011)8 

4/28/79 
OIUO' 

4/28/79 
162S 

4/2?/79 . 
002S 

lt/lU/79 
0008 

S/l/79 
11010 

: 

. 
! 

• 

Cfl4 

a. 1r. • 4 

8. )! .. 4 

8 . 83! + 4 

8.83£ + 4 

8.4Sl .. 4 

7.84! + 4 

. 

- r 

u pilge lf'n :2J 
MOIOIOOIIIE IICLEASES THI I I 

1-131 

SfiHPLE TmE TOli\L 
CC/SEC U CilCC U Cf/SEC SEC CURIES Ct/IIAY 

).92t: + 7 9 . 4E -9 o.p 8.8! + 4 o.on 0 .012 

3.92f. • 7 ) . 06F. -9 0.12 2 .8! + 4 0.011] U.Ol . 
4.17£ + 7 9.3£ -9 0 . 39 2.84£ + 4 O.Ol o.uv. 

4.17£ + 7 8.9E -9 0.31 2.76£ + 4 0 . 01 0.012 

J.99E + 7 1.4E -8 o. 56 8.S2E + 4 o.os O. Oit8 

3. 7E + . 7 . 1.3! -8 0.48 8.64! + 4 0.0'• .nr.z 

S 8-:-TOTAI. 1).34 

lnterpulateo values for rr. lods between hove rertods 0.61> 
I 

. 
Total 14.011 

. 

• 
. 
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\...I 
Tilble C-4 

'v p01qe UIIC ;_; 

RJ\OIOIOUUIE RELCASES Till 

I Rllt\ - 8 

STATlOM Vf.NT UlUT 11 ~ · 

! -
I SfiHPLE TWE TO Till I 

FRat TO I ( H CC/SEC U Ci/CC U Ci/SEC SEC CUP.IES Cl/DAY 

J/27/79 3/l0/79 
11>10 2215 9.ii"E•4 /1,53 F.H 4.2 F.-9 0.19 2. fl1 E+S o. ()';) 0.016 

J/30/79 3/)1/79. 
2215 JJ 10 9.6 E+4 4.Sl E+7 2.3 F.-9 0.104 1,, 65 E+4 '•·R F.-1 8.C38 F.-l 

J/11/79 1./2/79 
1110 1820 9.6 EH 1,,5] EH 1.14 E-9 0.05 1.98 r.+-5 9.9 F.-1 le . J2 F.-J 

4/2/79 4/J/79 : 
1820 1500 9.6 E-+4 4. 53 F.H 1. 79 E-10 8.11 E-3 7,44 E•4 6.01 F.-'· 7.0 F.-le 

4/1/79 4/9/79 
1500 2006 9.6 E+4 . 4.5) E+7 2.2 F.-11 9.97 E-4 5.)7 F.+S 5.11 P.-4 R,f, F.-'i 

I 

4/9/79 4/12/79 
2006. 1))5 9.6 E+/1 4.5) EH 4.4 E-ll 2 E-1 2.)1) £+5 ". 7 F.-4 I. 7 F.-'· 

4/12/79 4/12/79 
111•7 1417 q.t; E-+4 4.5) E+7 2.7 F.-10 1.2 r.-2 1.8 F.+-3 2.1 F.-5 t.O P.-J 

4/12/79 4/15/79 

J/111 ' 1910 9.6 E+4 4.~3 F.+7 1.5 F.-9 0.07 2. 77 F.+5 0.02 0.006 . 
4/15/79, 4/16/79' 

1910 1000 9.6 r.•4 4. 53 P.H 5.3 fi-9 0.211 5,J(o F.+4 O.OIJ 0. 021 

4/\6/79 4/1R/79 
1000 )lt/o5 9.6 E+4 4. 53 F.H 1. 33 F.-9 0.06 1.90£ 5 0.011 11.005 

4/1
1
8/79 4/19/79 

1449 1735 1.0) E+S 4.86 E+7 1.3 E-9 0.((> 9.64 E+'• o.orv. (),Of!; 

4/19/79 4/20/79 
1735 1525 7.4 Ef-4 3.le9 F.H 3.38 F.-10 0.012 7. 86 F. +I. 0.001 0.001 

... -



• 

'-"" paqc> two 
.._) v 

RJ\010100111[ REUASES Till 
___ Rl!A- 8 

• 
Statton Vent Unft 1 -· 

I --
I SN·IPLE lJII,E TOT/\L 

fRCJI TO CFI1 CClSEC U Ci/CC U Cf/SEC SEC CURIES --~!{D~Y-·- . 
'•/20/79 4/21/79 

1525 llll 1:11 E+4 ).la9 f.+7 2.75 f.-10 0.01 1.8 E-14 0.0001\ 0.0009 
I 

4/21/79 4/21/79 
1313 1610 7. 4 f.-f-4 3.49 F.+7 5.7 P:-10 0.02 1.18 E-14 0.0002 0.002 

4/21/79 4/22/79 
11;30 OM9 7.4 F.+4 3.1,9 F.H ).44 E-10 0. 012 S.l5 U4 o.ooor. 0.00) 

I 4/22/79 4/23/:~l 
' 

I 0649 1537 7./a E-14 3.1•9 EH 1.5 F.-10 0.005 1.18 E-f-5 o.oor. o.oont. 

4/23/79 4/21t/79 
15)7 1330 8. 7 E-f-4 4.1 F.H 1.4 E-9 0.057 7.1!0 E+4 0.001.5 O.O()I,q 

. 
lt/24i79 4/25/79 

I 1330 1349 8. 7 E+4 4. 1 EH 1. 9 E-10 0.008 8.75 E+4 0.0006 0.0007 
l 

. 
l 4/25/79 4/26/79 

1349 1219 8.7 E+4 4.1 E+7 1.3 E-10 0.005 8.1 E+4 o.ooot. a.ooor. 
-- . 

I 4/26/79 4/27/79 I 
1219 1738 8.5 E~ I, EH t..l E-ll 1.6 F.-3 1.05 F.+5 1. 72 F.-I l.JR f.-4 

i 4/27/79 4/28/79 
' 17114 -1342 8. 5 E+4 4 F.+7 1.27 E-ll 5.1 E-4 7.2 Ef4 4 E-5 4 F.-!i 

• . 4/28/79 4/30/79 
I 1345 0130 8.5 E+4 4 F.t-7 1.13 E-10 4.52 F.-3 1.2D E+5 5. H F.-f. 3.9 E-'• 
I . 
I 
i Total 0.13.,2 
I 

I 
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PROGRAM DESCRIPTION 

!-1et.ropolitan Edisor. Company has been conductir.; an 
operational Radiological Environmental Monitoring Program (~~) 
in the environs o! Three Mile Island Nuclear Station (TMINS) 
!or nearly five years. The program includes sampling and 
analysis o! media from the aquatic, terrestrial, and 
atmospheric environments to enable evaluation of any radiological 
impact from TMINS operations. This program is managed by 
Porter-Gertz Consultants, Inc. Most analytical work is performed 
by Teledyne Isotopes, but a substantial fraction of the total 
analytical work, 10 percent or more, is performed by Radiation 
Management Corporation. The latter work represents replicate 
or split sample analysis to provide independent quality assurance 
for the Teledyne Isotopes' results. The quality assurance aspect 
o! this program is considered a key feature. 

Three other elements of the program are considered 
particularly important: 

1. Environmental data (meteorology, hydrology, 
demography, etc.) specific to ~he site were used 
extensively in designing the program, particularly 
in determining sampling and monitoring locations, 
so that sensitivity o! the program for detecting 
radiological impact was optimized. 

2. State-of-the-art monitoring and analysis techniques 
are used to maximize the sensitivity of the program. 
The use of sophisticated techniques has been reduced 
to routine practice as a result of the experience 
gained over the five-year operating period. 

3. A solid five-year data base has been accumulated for 
comparative use. 

D-1 



• 

• 

The !ollo~in; summary description o! the rou~ine 
operation REP~ is extrac~ed !rom ~he 1978 ~~nual Report1 

prepared by Teledyne Isotopes. A descrip~ion o! expansion o! 
~his pro;ram for ~he emergency opera~ion ~v.P, is ;iven in 
Appendix E. 

In the opera~ional phase of the REMP, radioanalytical 
data are collected for comparison to that generated in the 
preoperational phase. Differences between these two periods 
are compared to determine whether any station effects exist 
based on the magnitude and fluctuations of radioactivity levels 
determined in the preoperational phase. 

Objectives 

T~e objectives of the operational radiological environmental 
program are: 
1. To fulfill the obligations of the Radiological Environmental 

Surveillance sections of the Enviro~~ntal Technical 
Specifications for TMI-1 and the Preoperational Program for 
TMI-2. 

2. To determine whether any statistically significant increase 
occurs in the concentration of radionuclides in critical 
pathways. 

3. To detect any buildup of long-lived radionuclides in the 
environment • 

4. To detect any change in ambient gamma radiation levels. 
5. To verify that radioactive releases are within allowable ltmits 

and that TMI-1 operations have n£ detrimental effects on the 
health and safety of the public or on the environment. 

l Metropolitan Edison Company Radiological Environmental Monitoring 
Report: Three Mile Island Nuclear Station: 1978 Annual Report, 
January l through December 31. Teledyne Isotopes, Westwood, N.J. 
IWL-5590-443 1979. 
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De sian 

In order to meet the stated objectives, an appropriate 
operational REMP was developed for Metropolitan Edison Compnay prior 
to plant operation. Samples for the operational REMP were taken from 
the aquatic, atmospheric, and terrestrial environments. Samples of 
various media were selected to obtain dAta for the evaluation of the 
radiation dose to man and important organisms. Sample types 
were based on Cl) established critical pathways for the trans-
fer of radionuclides th~ough the environment to man, and (2) 
experience gained during the preoperational and initial 
operational phases. Sampling locations were determined from 
site meteorology, Susquehanna River hydrology, local demography 
and land uses. 

s~~pling locations were divided into two classes--indicator 
and control. Ineicator stations are those which are expected to 
manifest station effects, if any exist: control samples are 
collected at locations which are believed to be unaffected by 
station operations. Fluctuations in the levels of radionuclides 
and direct radiation at indicator stations are evaluated with 
respect to analogous fluctuations at control stations, which 
are unrelated to station operations. Indicator station data are 
also evaluated relative to background characteristics established 
prior to station operation. Additional samples beyond those 
required by the Environmental Technical Specifications were 
collected and analyzed and were designated as management audit 
samples. 

0-3 
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The analysis o! samples and the analytical data generated 
during the program were routinely evaluated by the TI project 
leader who is the liaison ~ith Metropolitan Edison Company 
personnel. Further review o! ~~ design and analytical 
data are performed by TI and the Metropolitan Edison Company 
professional staff in light of current regulatory trends and 
operating experience. 

Table D·l, o-2 and o-3 and Maps ol, o2, and 03 present 
information on the Three Mile Island Nuclear Station operational 
RE~W. Table D-1 explains the sample coding system which 
specifies sample type and relative locations at a glar,ce. 
Table D-2 gives the pertinent location and sampling information 
for individual sampling locations, which are shown on Maps 
D-1, 2 and 3. 

Operation After March 28, 1979 

A~ter the accident, the emergency REMP was started. This 
program is described in Tables 0-10 and 0-11. 
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Table D-1 

Samplin£ Locations 

Sae~le Identification 

t.letropoli tan Edison identifies samples by a three-put coJe. The 
first two letters are the power station identification code, in this case 
TM. The next one to three letters are for the media sampled. 

AI • Air Iodine FPL • Green Leafy Vegetables 
AP • Air Particulates ID • Immersion Dose (TLD) 
AQF • Fish H • Milk 
AQP • Aquatic Plants RW • Precipitation 
AQS • Sediment Sti • Surface tiater 
E • Soil v • Fodder Crops 
FPF • Fruit HG • J.!ilk (Goats) 

The last four symbols are a location code based on direction and 
distance from the site. Of the last• four S)~bols, the first two .represent 
each of the sixteen angular sectors of 22~ degrees centered about the 
reactor site. Sector one is divided evenly by the north axis and the 
other sectors are numbered in a clockwise direction; i.e,, 2 • NNE, 3 • 
NE, 4 • ENE, S • E, etc. The next digit is a letter which represents the 
radial distance from the plant: 

s • On-sit~ location E • 4-S miles off-site 
A • 0-1 miles off-site F • S-10 miles off-site 
B • 1-2 cil~$ off-site G • 10-20 miles off-site 
D • 3-4 miles off-site H • L.T, 20 miles off-site 

The last number is the station numerical designation within each 
sector and :one; e.g., 1, 2, 

The location portions of these codes (i.e. 1S1, 3A1, etc.) are 
sh~wn in the attached table along with more detailed information and a 
map coordinate number used to designate the individual samples in the 
analytical results tables, 



SAMPU 
H£DUJC 

AI,AI' ,ID 
ID 
10 
10 
ID 
10 
10 
10 

AQP,AQS 
10 

AI,AP ,JD,IIW 
AQP,SW 

10 
M 

ffl,H 
Ul,M 
AQf ,AQr ,AQS,sw 

10 
AI'. 10 
AQF 

AI,AP,JO 
s• 

AI,A .. , JO,IIW 
~Pl,)C 

~ S1f 
~I,AP,JD,lW 
~s• 
~L,M 
c:::;;:::;1 I D 
.~ JD,SW 

AP,JD 
<§·"'·lo,aw 
~ 
t:::::::=' " @?) 

.. 4 

"'~hle f>-2 
lAD I OLOC I CAL OIVI R!rMOO Al. MCJ!Il'Oit INC t IIOCMH !A.'fP Ll HC UlCA Tl ()IS 

t.OCAflON M.\1' 
COD£ NO. 

ISZ l 
Z$2 J 
452 5 
5S2 6 
9S2 I 
liS I 9 
14SI 10 
16$1 11 
lA% 12 
Ul u 
SAl 14 
9A2 IS 
16AI 17 
Ul 11 
Sit 19 
71J ~0 
911 21 
lOll u 
1211 24 
1611 2S 
ICI 26 
ICJ 27 
8CI Zl 
UCI 29 
lEI 30 
7FI J4 
ISFI 35 
2CI J6 
4CI J7 
7CI 31 
9CI 39 
I SCI 40 
IC2 4J 
lOA I •• 111 45 

DF.SCIIII'TI ('4 • 

0. 4 aile H or site, M, Weather Station 
0.7 aile NHE or site on llaht role ln alddle or Horth lrldae 
O. J alle tNE or slte on top of dike, East Fence 
0.2 alle E ol tlte on top or dlkt, East Fence 
0 .4 aile S or site at South leach of Three Hilt lsltnd 
0.1 aile sw or site, VPSt or Hcchtnlcal Draft Towers on dlkt 
0.4 alit WNW or site at Shelly's Island rtcnlc area 
0. 2 aile NNW or site at aate In renee on west side or Three Nile Island 
~ . 7 alleN or slte at north tlp or Three Hlle Island 
o.s alle ENE or site on l3urel Rd., Met . Ed. pole 1661-0L 
0,4 alit E of site on north side or Observttlon Center lulldln1 
O.S al it S or slte below Dl!char1e Pipe 
0. 4 alia NNW or slte on 'ohr Island 
1.1 alles EHE or slte, we•t or Crln1rlch Road 
1.0 alit E or site on reck aoad 
1,6 allct SE or on east side of Conevaao Creek 
I.S allu S or site, above York linen Du 
1.1 alles SSW or site on south beech or Shelly'• Island 
1.6 alles WSW or site adjacent to Flshln1 Creek 
1.1 alles ~·or site bel~ Fall Island 
2.6 aile' H oC site at Nlddletovn Substation 
2.J alles " or tlte at Sv11tera Crull 
2.J alles SSE or site 
2.7 alles WNW or slte near inters~ction or Routes 262 and 392 
4.1 •lies SS! or site at Brunner Island 
9 allts SE of site at D.r•a~r Fara orr !nJit'l Tollaatt Joad 
1. 7 ailes HW of sit• It Steelton MUnicipal Wat~r Works 
2 •llu liN! ar llershty on Itt, 39 llu•ehtovn 
10 allet ENE or sltt 1t Levn -Met . Ed. role IJIIIJ 
IS alles SE or site at Colu.bla Water Trtet•ent Plent 
IJ •lies S of sltt ln Met, Ed. York Load Dispatch Sta~lon 
IS alles NW or slte at West Falrvlev Substation 
2.J alles SSE or slte - York llavtn llydro 
0.1 allc ssw or slte 
1. 2 allts H or she • alona at, 441 

c:: ..:::= 
~ 
~ 

• All •lttlfttes ara ateru~4 froa a point that lw allwey bttvetft the Reactor luildlnas or Units One and Two 

F 
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RADIOLOGICAL [NVII:tr~ICHTAL lla'IITORISC N\OCIWI 

Sl\~rLt COLUCTIOI' .N:D A.t;ALYSIS lltnlotll\ 

S•rltnr: 
Hethod 

quarterly c~rnstte 
or lff'C'\Iy, cont ln.:ou' 
air sa•pllna throuch 
filter r:arer 

c:ontlnunu• WC'C' .. Iy 
olr •:vopllnr. 
lhrouah filter r3per 

accordln~: tn sa•plln~; 
sit~ . various co•rosltlnc 
frcqucnclr' 

aonthlr and quartrrlr 
co-posltcs or ... , ... ,. 
continuous air saaplln& 
throuah Cllter papC'r 

contlnu~ts wrekly 
dr Ullj'lln& 
throu1h flltcor 
r•pn 

anb s•rle 
accordlna to sa~~pllnc 
slte, v.uious c011rosltlna 
rr~enclcs 

arab s•plc 

accordlnc to '~plln& 
site, various ca-posltlna 
rre ..... t .. •cl C'' 

sa. .. rlc 
!';ltr 

~!!!.'!. 

ll "<'~h nf 
flll<'r~ rer 
surlln,; 
sltr 
("' JC.OO Cu.H.) 

I flltu 
('- zsn cu.u.) 

4 ll ters 

4 wKh or 
Uwulls 
o£ CUteu 
('-1100 or 3600 Cu.M.) 

1 uruldae 
("' 280 cu.•l. ) 

8 liters 
4 ll tors 

z "' 

• liters 

rroc:rclurc 
lbnual 

~ 
032-lt 

032-10 

03:-1 

OU-5 

o•z-s 

o•2-s 
042·5 

042-5 

052-2 

rrocrdurr 
;'J'H fa<" t. ___ _ 

!a .. rlr I~ lrar~r~ 
with nitric 3C'td, 
r1 It nC'd , and 
rv~poratrd onto 
pl'"nc~C'ttr, law l~~r1 
,., fir- rrrpor\lena1 
count Ina: 

lrw lrvel 1:-'' "'"" 
rr~>port lrn:~l c"'"'' In~: 

'"''rl• " '"'""'r""'"""· ,_.,t t'hltt t r.1n, fror:rt: tr 
pl.\nchrttr, :an~ 
act h 1 tr al'nurr•! "~ 
lo~ lco~col c:ountt~r. 

hlah rr•olut ler foe (Ill 
&*-'" hot~>rlc 
anal)'Sh 

'a:re 

S:O!Ot' 
, • .,C' 

SUt' 

••tcor Is con~rrtrd 
to hrclrl'trn ,!lrth~:"le 
:>oltlrcl, ""cl cn1mll'd 
In I lltc:r 
rretport tonal con:ltl'r 
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TADLE D-4 
- .a ••w&. .. ....., A.u•o••••'""~"""'"'"'' '- • --u • •'"- .,.., Y _ ,.,. "'"-

Re&ular Stations - Results in Hllll-rocntgenn/hour TLD'S 
Q " - .. " Hi11l-rudn/hour x(x) • Dup\tcntcn Jtr/hr 

(Hilll-roentaens)( .955) • auu..:udtt IHCJ»D•!S BACKGROUND 

rase Lor ....s. tle»aplo 97ioJ l:!/2'(-1 3/~-· 3/31_- 1 '•IF' Iilli-' "79-• lf/12-' ~~~lr 1 11~10 - 1 14/21·1 ----ril2=r.= 
1?./2'l 3/29 '3i31 h/3 li/6 4J9 1![12 4J15 li/16 la/21 ll/21f 1,/20 

1 H. Wenther Station 162 a....oo:L p .. o!l5 __ Q,l!~ll ~ lo ooo o . mn ln .nnls n.LnnL n.oo!!:: JLD~- O,Q22... ...Q&Q!l _ _ 
~ H. Wenther Stntion 182Q. 0.006 ~.0113 '!.:J!!.L g-01~ ~:!lll o ._O}.!.. '!_:Qg 0.011 0.010 0 . 011 0.006 0.009 
• -.,, Drldge 292 o.oo6- p.o2o- ··--- --- -- -- - .... o.o05 -0.007-

.Q.: 1g?._ ~!!.~ 9.:Q.l! •• ,.9.00_2_ o.ool1 0.002 0.002 o.oo6 
• -Top orDlke -.--- li~ o:oor l:o1()·- .hl2f_ .-Q:_361 0.106 0.022 0%009 0.002 o.oo11 0 .006 o.ooo· -o·.oou--
~ Top or Dike • J,s2Q 0.007 p.o111 1.567 0 . 266 0':064- 0.0111 0.013 0.010 0.012 0 .010 o.ooo 0. 009 
~ 'l'op or Dike 502 o.ooli P.,.o}.L ...Q~~§l 0.081 0.037 o:Oo4 :- · o.ooo O.OOiJ l.Q2.!L 0.211 0.002 ..Q.J!9£ 
·~lL~~ __ S32Q IW1!1.L ~~Q.tL 0.6!1_ o.2P._L <t!5.1L .fl.:Q~ .Q.:.QJQ._ 0.013 0.0]0 0.012 0.007 0.010 
• Fnbaouth-Co111ns Dub &a 0.005 ),006 0.233 0,0211 0 . 016 0.013 ?..~~-L 0.002 0.002 0.006 0.010 0.005 
· ---·--··· 0. 006 0.036 . ·- - -· '().'008 0.006 0.006 ... ·d:mr-r o .oo7 ·o.oorr • Fa1aouth-Co11lna Gub OClQ 0.006 0.10'• 0 . 015 0.010 
" S. TMI 952 0.006 O.Q11 0.581 0.062 0.024 01016 ..Q.:.!l04 0.004 ~ .. 0.00'1 0.000 0.007 
It MDCT 11Sl 0.008 0.100 2.431 0 . 6111 0.297 0 .114 0.015 0.009 ~~ o.-olo 0 . 011- (},009 

,, HDC'l' llS1Q o.oo6 o . ooo 1.720 o"Ji79 0.194 O:On o.inri O:"Oi.ll 0.014 0 . 012 o.ou o .o1l1------ -- 1~1 o .1177 - ----· 0.-0?i= ():009.- ----- o:i,io · ·o :on -.. H. lloat. Dock 0.006 1.20J 0102L .Q.:OH, O.OQ2... 0.009 0.009 
" M. Boat Dock lt&ii 0.008 o .1a21 1.400 0.076 0.017 0.012 .1.011 0.013 0. 012 0.011 0 . 012 0.011 
u Shelley • 11152 !::::..Q.JQ( .OJ'• )~ 1.0117 0.132 0.022 0.011 0. 007 0!002 0.002 o.ooi; 0.007 0 . 005 
u Lnurel Rd IIA1 0.007 p.009 0.757 OS( II 0.031 0.009 0.009 O.QQL 0.0(_)4 __ o .oon o.oot o . ooli 
u Observ. Center 5Al 0.009 0.18o 0.106 0,0112 0.016 0.002 o.! qoll 

--·..- o.ooi) 0,006 0.031 . o.oo6 0.001 . 
~ Observ. Center 5A1Q 0.006 p.007 0.120 0 . 073 0.026 0.016 0.024 0.008 0 . 010 0.009 0.009- O.QOC) 
~ _ Kohr Island 161\1 ~.207l.103H 0.909 0.02h 0 .011 0.009 0 . 007 0,002 0.0011 0.005 0 .010 0.005 .. s. End Shelley 1081 ~.009( .006)-lt 0 .,319 0.004 0.015 0.011 0 . 007 O.OOJ o.oola 0.006 0.013 0.001 
~ Oo1d9boro Air Station 12D1 0 .006 0 . 007 0.205 0.002 0 . 018 0.018 0.00~ . 0.002 .. q.oo~ 0.005 . 0.010 0.005 - Hlddletovn Sub lCl o .oo6 (),007 n 0.009 o.o68 0 .020 O.OOJ 0.,009 ~1 o.<;>o4 _ o.oola 0.005 o.oo·c - Drnser Farm 7fl ().iiij(f" 0 . 011 t'.i.OJO I 0.010 0.011 0.021! 0 .007 0.011 o.O_!L 0.002.._ 0 .009 o.ou -
II Dro.&er Farm 7FlQ o.ou 0.011 0.018 o.o:!l 0.012 0.013 0.012 O.Olli 0.013 ·o .ot3 . o.on- o:1ITJ,-
- 0.00~ II RT£ 2111 l!G1 0.008 0 .. 008 0. 0:~6 O.OOQ 0.009. 0.011 0.004. 0.004 o.oo4 0.007 0.013 - RTE 2itl o.ooB .. li01Q 0.009 o.oo6 0,014 0.020 0.009 0.011 0.010 0.010 0.010 0.013 0.010 - 901 0.010 o.ooll , M. York Sub 0.006 n n"ll n.nnn Q~ ...0~ .Q...002__ Q,OQI r o. 007_ 0.006 0.007 - o .oo6 o:ocrr .. W. Fairvlev 1501 0.006 0 . 008 0.0112 :o.6oo 0.007 0.011 0.007 0.007 0.009 0.007 -.. W. Fnirvlev 15qlQ 0.009 0.006 0.0211 0.011 0.009 0 . 008 0.009 0.010 0 . 010 0.012 O.OOC) 0.009 - 0 .0)11 O.rTI() .. Co1wnbll\ 101 0.010 Q, 0\2 0,022 2.:.!!2.2-.. ),011 0.13~ 0.009. 0,001 0.011 0.011 . ----•• . - -



•.• X. (X) .,. _Duplicnt~----
Telcdyne •~esultn in 1dlli-roentgens 
RMC (Q) Re~ults in ml111-rnda 
The Totnl Error io 1 sip,mn 

TLD'S 

NET EXPOSURES 
liiCWDES BACKGROUND 

Map Po.ge_Lof_5_ ---, 9/2'(/16 .:. 1 12//27//TU - 13/29 - 3/31 I 3/31 _: '4/3 I '4/3 - '4/6 I' '4/ft- I 
f .. rmo: .r_, 12/27,:;b~ J 29 19 ==_.,. 
2 • H. Weather St.ntion 152 97.9 t 1.9 20.0 t 3.11 -0.1 t 0.1 0.6 t 0.1 1.11 ! 1.0 
2 -~ T1icl1ther- stntion 1siQ --- 95•1 - !;".o 15 .25- -; 2.63 1.26 t o.14 o.01 t o.111 o.o5 to.o5-· 
3 1 -H. Drldge 2S2 ......___ ... --- "4j'7f·-·t-Ti-:lli- '32.5 t · 5-.6-- -J.ii' ·! ·- 0.6- r-o.9-t0:i' "'0':6"' t--o:r--
5 -~Top orVike-...-- -,iil2 --- 35.5 t .li . 3 - 1211.3 t 32.7 28.0 t 9.1 7.9 t 2.3 1:"6"' t--o:2--
5 ·, Top or Dike l!ii2Q -- 31.h t 1.6 • 11.35 t ' 13.0 21.21 t 6 . 6o h.68 t 0.36 1.0'4 t0:07 

6 ~~~or Dike 552 _ --·-·-- .l!.J.:..Lt 1.3 h9._3~n.2 26.7 t_2d_L5.5 t ~.o 6.0 t 1.6 
I ·6 1 Top or Dike 532Q ' _ 2'(,7 t lt.O ..J2&t 0.8 21.16 ~ ),11 U.54 t 2.37 h.7'4 t 0.911 

28 • Fal.Jnouth-Collins Sub OCl 13.0 t 0.3 10.7 t 1.6 1.7 t 1.1 1.3 t o.h 1.0 t o.O 
. - - -- f-'-- --------

28 • FalJnouth-Collino Sub OClQ 1:>.6 LQdi . 8.36 t 0.91 2.63 t 0.17 1.11 t 0.08 0.65 t 0.11 
8 .. S. THI 952 ...52,&_! ).0 25 . 3 t 2.6 '4.6 ~ 1.0 1.0 t 0.3 1.3 ~ 0.2 

1 9 u MDCT llSl 216.0 t?.IJ.1 107.1 !' 12.7 145. 0 t 15.2 P-1 . 0 ' t 7.3 6.5 t 2. 6 
• 9 ;; HDCT 11s1q 168.5 t 15.6 75.71t' 12.1 . 35.22 t 3.32 t4.2 t 1.1 5.h1 t--o:5'o-· 

11 " R. Bot1t Dock -~ 10hh. 2 !128.2 83.7 t 11.5 7 .o t o. 7 1.5 t--o:3- 1.0 t 0.1 
11 ~ N, lk>n!, Doc:Jt 1iiD.t; ~~:!CJ h_t..2i:5 -6i.6 t .12 2 5.59 t 0~6 1.26 t 0.25 0.00 ! -0-.1-0-
10 n Shelley · 1I1S2 ~ 131.2.t20.6(ll1S.3t9.7)-t 116.8 t~ 9.5 t 4 . 3 1.5 · t o , l, 0.6 t 0.3 
13 u L:1ure1 Rd ~A1 20.2 t 1.3 311,3 t 8.6 · lill .IJ t u . 5 2.2 t 0 . 11 0.1 t--o.o-
1h " Ob3~rv. C~nter 5A1 18. 6 t 1.0 8.3 :t 2.0 7.7 t 2.5 ),0 t 1.~ 1 .2 t n.2 
14 11 Observ. Center 5A1Q 16.1 1 1.3 5.115 t 1.0 5.2'4 t 0.90 2 .0 t · 0 61· 1.20 · :t 0.10 
17 u Kohr Island 16A1 +-- 907.7tlt9.'4('453.1t!l2 .2)-t 45.1 :t 2.1 1.1 t 1.1 0 .9 t 0.1 o.·r t 0 . 1 
23 tt s. End Sb,ellet lOD1 E---lto.6:t 3 . 5(36.611.3)--* 11t.9 :t 0.9 0.11 t · o.3 1.1 t 0.2 o.n t 0.1 
24 11 Goldsboro Air Station l2Dl 16.3 t0.9 9.!1 :t 1.6 0.2 t 0.3 1.2 :t 0.2 1.3 :t 0.2 
26 n Midd1etovn Sub 1C1 -Z2.r,LU.1 ·3.2 t 0 .7 1.'4 t 0.'4 0.5 :t 0 .1 0 .5 ! 0.1 
3'- u Drng11r flU'lll •tt'.l 2'4.] t 1.8 1.1 t 0,1 0.5 t 0.5 0.9 :t 0 . 1 1.0 t 0.1 
34 u Drager Fl\m 7FlQ 23.3 t0.5 0.6010.15 ' 1.52 t 0.20 0.90 t. 0.011 0.9'1 ~ 

37 u RTE 2111 4G1 17.2 t 2.1 1.2 t 0.2 0.6 ' t 0.2 0.6 t-2..:.!__ 0.7 t o.o 
31 '~ RTE 2h IIG1Q .17 .1 tO.l 0.6'4!0.11 1.'43 :t 0.09 o ,69 t 0.01 0.'15 :: 0.00 
39 u H. York Sub 901 21.3 t 1.'4 1 . 4 ~ _Q.:!_ 0 . 1 t 0.2 0.6 ~ 0.1 0.9 ! 0.2 
llo u W. Fairviev .l50.l _18 . '4 t 2.0 1.9 t 0.3 -0.1 t o.l 0.5 't o.o o.O t 0.1 
ItO ;; W. Fnirviev l5Gl~ · 11 ..6 t0.6 1.14tD.'1~ 0. 71 t 0.01 0.66: t 0 .16 0.(•1 t 0.09 
38 I;; Co1Mbin 701 25.6 :t o.6 1.0 t ().i -0.5 ·:t • o.o 0 . 6 ~ o .o 1.1 t---u7-

;, I I• ----=r=-. - . 
I -·- ··· ... . - .-:--t-.. . . .. ~ .. --
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Map 
I 
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2 
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5 
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-6 
28 
28 

6 
9 
9 

11 
11 

I 10 
13 
14 
14 
17 
23 
21a 
26 
34 

I JJa 
1 37 
1 .37 
' 39 

40 
40 
·38 
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Teledyne Reoult~ in mllll-roentceno TLD'S 
RfiC (Q) Re:>uHn In allll-rnd:J 

NF/1' EXrOZUhE"" The Total Error lo 1 o1gmB 
IHCLUDF.n DACKt;ROUJID . - ... ,,,;_,.,i ?. . .. lt/l:!-h/15 I 

"115-1./16 I Pftge_J.._or 5 

H. Wcnt.hcr St.nt.lon =if;2-~~ .. ~ -ra~ == 
I 

_g_._L~ .o.!.?. _ _ __ o.2_~Jh~- _.2.:...l.J 0 .l T Wcatiicr-St.nt.lot\ !l;;>q' I o.Ol t o. 10 o. "(?.!0.08 -· o. 73!0.1:.1. ---H-:Drfclcr ----- - ·;c-- --o:-rr o.J·- ·· -·-- _8,._ , ? ... ?. 0.2 ! o. 0.2 ! 0 .2 
~-·------......--- -liD~- --o:G! o.-2-- --o:2to:5-• Top or Dllto ('.3 ! 0 .1 

' Top or Dlko . l.:;:;:q 0.9610-=~ 0.65!0 .13 0.86!0.09 
~ Top or Dike _Jf2:;_,_ _g:.L~ .Q..~L- _Q.:_U _Q.:.L. __ Q •• It_t 0.1 
1 ...!92 or Dike -~:!~1- :?.s.Ll!._rr __ -'~J~0.5 __ ~!0.06 ' 

~ Fnlmout.h-Co}lina tub OCl O.lt 1 .9.!.?_ 0.1 !0.5 0.2 1 0.2 
• Fa1mouth-Collina Sub 6ClQ o.65to .11, 0.57!0 .06 o.6ow.o1, 
" S. THI 952 0.4 t 0. 1 O.l 1 Q.~ 0.3 t(4L_ 
II v.nc'l' 1151 1.1 t 0.1 0.6 1 0 . 5 o.G 1· 0 .2 
It HDCT 1151~ 0.99!0 . 22 --2.:.?.1!0 .06 1.0410.07 
It N. Bo11t Dock 16ia 0.6 ! 0 . 3 0.6 1 0.5 0.6 1 0.2 
•• H. B-Jnt. Dock . 1GSI<i 0.00!0.19 0.91 !0.10 0.08!0.06 
u Shelley 11t32 o.3 t o.2 0.1 ! 0.2 0.2 t 0 .1 .. Lnurel Rd 111\1 0.6 1 0.2 o.4 t 0.1 0.3 1 0.1 -
' Observ. C'!nter 51\1 2.2 ! 1.0 0.2 !0.5 o.la 1 0.2 
u Obs'!rv. Center 5AlQ 1.76!0.16 0.57!0.03 O.J.5t0.03 
u Kohr lsle.ncl 16Al 0.4 1 0.4 0.2 t 0 .5 _0 4 1 Jl.3 
" S. End Sh'!lle7 lODl 0.6 t 0.3 0.11 ! 0.5 0.4 t 0.1 
11 Gc1dsboro Air Stntlon 1281 0.3 t 0.3 O.lt~ 0 2 1..Q.:l__ 
n Hiddletovn Sub .lCl 0.6 t 0.3 0.3 t 0.5 0.3 t ·o.1 
u Dr(16er Farm '(Jo'l 0.7 t 0.2 0.5 t 0.5 0.6 t 0.2 

•• Dracer Farlll 1FlQ 0.9610~ 0.8710.13 1 •. 0410.10 
n RTE 241 l!tu o.la + o.? 0.3 1 0.5 0.4 t 0.2 -.. RTE 241 II01Q. 0.81 t 0.11 0.7010.12 _0.6otet~06. 

" H. York Sub 901 0.6 t
10.3 0.5 t 0.6 0.5 ! _0.2 

" W. Fo.irviev 1501 0.4 1 0.3 0.5 t 0.7 0.6 t 0.3 - W, Fnirviev l5Ul~ " o.62to.o6 0.1110.10 0.01 t O.ll 
,;; Columbia 701 0.7 t 0.2 o.la t o.5 0.6 t 0.2 -
n -

4/16-n I 
4/21-'•1211 

I 

....l...U~It . O.J....i ~a__ 
o. 7110.11 0.6110.13 --o-:ii · t- o:T&-- r-·- ·- ---· 0.11 1 0.1 
0. 4 1 0.4 0.6. t 0.2 
0.6910 .12 o.63to.o8 
0 . 4 t 0.4 0.6 t 0.1 
0.79tt?-.1,1 0.~~!0.15 
o.t, t o.4 . o. 7 t 0.2 
0.11710.02 o.47tO.l2 

....Q.,~_o.4 0.6 t .o..s_ 
0 .7 t 0.4 0.9 t 0.2 
0.03!0.11 0.0610.20 
o .6 t o.4 o.o t 0.2 
0.7210.06 0.9210.03 
o.la t o.la oO!.l t 0.2 
o.5 t o.la 0.5 1 0 .2 

o.la t ·~·" 0.5 t 0.1 
o.621o.o6 o.67tO.l6 
oa_t o.la 0.1 1 0.2 
0. 5 t o.la 0.9 t 0.2 
o.~ t o.4 0.1 1 o . li 

o.4 t o.la 0.6 ! 0.2 
o.6 t o . la 0.6 t 0.1 
o.8Jto.o4 0.90!0 .• 10 . 
0.5 t 0.4 0.9 ! 0.2 

0.54!0.09 -0.9010.16 

"·i t o.la 0.6 t 0.1 
o.5 t o.lt · 0.6 1' 0.2 
0.7910.20 o.64to.h 
o. 7 1 0'.4 1,'0 t '0.2 

I, . 
__ ._ 

-

-

.a. 

-'•J';ll lt/21t· 
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Snmpllng Locntion iLocn. 1 'rime I t:lpd. I '!'lme 1~-;lpd. I 'rime I f.1pd. 'Time 'Elpd. 'Time 1 F.lrcJ. 1Tlme "I' 
Code tCol 3/n9 lira. Col.J/Jl !Irs. ,Col.I•/J _llntJ,oL4/6,__Hr.s_. .cnt.h/a. "'""' rnl .L/1 
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lla " . Obscrv. Center 5A1 0110 71.92 0705 17.50 1235 66.50 0705 71.63 0655 9'(,00 0755 1 1" ~~b:.erv. Center ~ 1 
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TAnLE D-5 

X = rP.sult by rndiochctdotry 
(X)• renult by gamm& spec. 
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X s re~ult by rndiochemlstry 
(X) • result by gammn spec. 
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I X 3 rc~ult by rndlochemiatry 
Hfllt (X) = r~~ult by gnmmn opec. 
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--- ----- --- 1.2 2.3 0.86 1.4 1.4 • 1.1 1.,9_ _1..:.<!__ 20 
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TADLE 0-li 

•componH.i! bf'p:nn l1/10 Air l'nrtlculntc!i - Air Iodine ·· 
• ' I 

8 
(Groan ~tn) (Iodlne-131) 

Co.posite be~~n 2 2 pC1/m3 

• J/"ll-·~ljJJj:l 11/J- 11/(r I 11/9- 1 4/I2- 1 4/1?-' ~/1 ;T lll:n--'l1/2f1-"l'' 2/? 
P&et- -Lor ....L Stat.lon 3/29 3/Jl ll/3 l1/6 ll/9 11/12 11/15 11/18 11/21 lli?h lli·.n h/l 
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·+---·-
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A?PENDIX D 

TABLE 9 

'!'LD BACKGROUNDS 

AVE 1978 

mP./30.4 Days : 2 ~ 

CONTROL TLD's 

LOCATION mR/mo. 

7F1 8.32 :!: 4.84 
4G1 6.38 :!: 2.92 
9G1 6.76 ! 3.64 

15G1 6.27 :!: 3.32 
7G1 10.1 ! 8.2 

INDICATOR TLD's 

1S2 5.61 ± 2.42 
2S2 4.76 ± 1.80 
4S2 5.59 ± 3.38 
5S2 5.39 :!: 3.56 
8C1 4.17 ± 1.96 
952 6.11 :!: 3.34 

1152 8.54 :!: 10.3 
1452 6. 7l :!: 10.2 
1651 9.58 :!: 12.2 

4A1 5.58 :!: 2.68 
3A1 5.32 ± 2.88 

16A1 5.0 :!: 5.8 
10B1 5.99 ± 7.52 
12B1 4.53 ± 2.54 

1C1 4. 75 ± 2.26 
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Table 0-10 

I:mergency REM? .. 

1'lle !:::le:-;eney ~·:? ~~u!:-es • !.: a~~";io~ to ~ ~e:-a~!one:. P.!:~ :;::-octt
du:-es, u i:e:-eued ae.::;:::..!:& an~ L.,&l:rsil ::-e;ue:1:y and t.:le ad~tion o:- :ev 
analyses c.:1d 1&:¥!.1.:1£ loeat!o:t:. :he table 'belov duc:i'bea the i:e:-ceney PJ:O.:? 
~ell r.a::e! 01: 1~-e!l 29. 1~9· . 

Jo. or Jro. c!' 
, . 

InUcator ~01.1:1d ~line 
J.Dalysea1 

~ IDca~ions IDeations F:eeuenev 

Air P~!e~ates 5 3 'l:'re..734&TS~ Crosa bet&, ,a::.a 
Ur Ioc!.!ne 53 3 

=~' .. "·} P~oicd!:e 
SC'taee/~!:ki:l£ Vat~ 5 2 t Cross beta., ~oio 
t:!lue:t Va~e:- l 0 ~.5 ~til:, £-=:1. .;ec 
P':eei;!tz.tion 2 2 · Ca=a. apee. 

(ra.i.:l \o"l.t~) 
1 Fishes l \ieekly Ge=a. apee , at:-o:•" 

Aqustic P!mts 2 l Veekl7 (1!' av&il&ble) Ca::.a r,~ec. 
~;u&tic Se~~t 26 l Veelc.ly c·-· s;:ec. at:-o~! 
v •. U.k ~ l Dail)r lladioicd.!ne, £a::& 
Vec;etatic:. k l ~h!T ~oiodi:.e, &a::& 
SoU 

ioodstut:a7 ~ l Honthl)- Caz::::a spec. 
•:rsc. l l As An.ila.ble2 Ca=a apee. 
n.n 15 5 :tote...,. 3 da,.s Doae rate 

.... 

l 1'he lined analyses a.:-e pe:-!o::-:.11!! on each at.z:;~le an~ are ~tional to th~ae pe:-to~ 1n 
the ope:-a.tio~ P~:?. 

2 
~ll:& pe:-!ods ·.-e:-e r:-o:: 3/29-3/31, 3/31-4/J, &.::1~ rrt!"7 three days tbe:-eL~~ \1:1tU 
'14/24/79. As o! 4/24/79 l&:il!es a.:-e colleete! ve~. 

3 AD ~d!eato:- lDea.~icn 'J&S ad~ed ~ k/22/79 • 
.. 

5&::;!.!.::& vu d::::e o: 3/2; , 3/3l, ~ c!a!ly ~e:eL-:~. 

5 Preci;l!ta.tio:l vu e--..ll.eted c: 3/3l, 4/5 &.:~d l./27. 
6 

I'.!!.'( 11 =~ &!"~11 a"T&ll&~le ~= a ~Qat :u:: d!!!! to 1~• 'IUe by uevb:lru coats. 

, 
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Table D-ll 
0~!'-5ite "r~o.e:oren~· P.a~!elo~!e~l !:w!:-:::-.-:!!::':&1 l·~~:"litc:-!.-:r 'P.....,::::-2::: 

.. 

/.!..: P~ic:u!&tu 

A1: Io&e 

Su:~ac:e/n:•~t•~c 
Vate:-

:rishes 

A .tie Pla::ts 

Aqua. tic: 
Se&ent 

t-:ilc. foo~ StU::s 

'::J) 

J..r. or r·:.r.r ,:.., 1c;;c;· 

Colle:-:1o:1 
F::-eoue::ev 

Cross :Be~& 

!a41oi~e 

~oi~e 
Croll Seta 
':rl.tiu:= t=·-· srec: 

t.a.ch sC;le 

li..:l: Sa-~e 

ta.ch S&::t;lle 
Vetk!y Co:yoaite 

.Veek!T ec:rcaite 
-~ ~site 

~oi~ne E&:h ~la 
Gross Beta 
':rl.tiu: 

Ca=a Spec 

Jl&d!oio~e l.fontblT 
Cross :Beta 
':rl.tiu::: 

Caca Spec: 

Se:d- Stro:tiu:= 
Almua.l.ly 
( J\:.1)" a. Octo bu) 

Ca=& Spec 

Sl:i- Cu=.a Spec: 
A=\1&ll7 

• (July &. Octo~) 

Sa!- Ca=.a Spec 
Anz:ua.l.ly 
(Julr • Oc:tooa:) 
Veekly Jl&d!oio~e 

C&:c& S;e: 

J..s A..-ailable Caz:::& Spec 

H:nstb!)" Don !a-:e 

tae S&::?].e 

Z&ch ~· 
!:ac:!l Sc.::pl e 
tach Sa::;lle 

~eater >lCX 3•·'-~ 

0.9 ~/::.3• 
2 pCi/!. 

... 
In!!catc:- >lOX !&~ 
20,000 -pei/!. 
!:l~utor >lOX ~ 

2 pCi/l. 
Indic:at~:- >lCX he~\ 
20,000 pCi/!. 
Indicator >lCX ~~\ 

ln!ic:atcr >lO% ~~\ 

Indiutor >lOX ~\ 

Indicator >lC.-.: ke~-ot 

5 pei/l 
lzl41cato:.- >lOX :Bac:ltc:-o 

2 rua len!, !: ueeede~. 'cr/ cc::1!!.r:ad &n&l)•au, relllllta i:l the 1::plcentat1= o: the :=:-e 
inttnu 1\:..-ve!llt.:c:e r.o..-c ::::- t~t =-~1& a:~! loc:a~o= as deac:ribe! in 'I'&ble 2 • urrtil 
the ra~!~sc:t1~~· levels are btlov tbe ac:t!o: le•el for t~ .. auc:ceaaiTe aa=pl.es. 

3 ODe cillt locatio: (&oat !Loo: at l!l) 1a in exeeu ot the e.c:tion lenl &!14 v1ll. u aacpb~ 
da~· 1!' aU:!icit~t ::.ilk h nail~bl.e . 

%'be DOn:&! Oile:"~~io:~&l Rat!ol.c:,ic:&l ~\"i!'C:O.::t:ntal l:.:n:l.i~OriDS J'ror.a.:: requi:oe! ~ ~he i:S 
cont!nuea to be :ai~~slne4 per TAble l . 
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SMiles of the Site 
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APPEM>IX E 

INTERIM REPORTS ON TMI OFFSITE 

Report Description 

PGC-TR-171 

PGC-TR-172 

Date 

May 10, 1979 

June 7, 1979 
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J..!!.!lli.:l..2.Q:! 
Th1s 1ntert~ re:~)r! reviews the ant1v:tcal results for se~les ta~en 

pretr.:i~en: end atnrrelly :h~~u~h nt~-~~ril, for s~rfe:e an~ drin~t~e water, 
~recl~itetio~. air ~ar:iculetts, an~ e!scellaneo~s fo)~ prc~ucts, an~ cen
trally throuc:ll the en~ o' Anrfl !or ~:~Ilk, air lo:line, and l'.!ls. This rt• 
tort then notes tr~se sa~lt t~ts an~ ane lyses which are reoorte~lt ~ndtr 
Ur.lt 2' s £nvlro~~:ntel Te:hnic~l S~ttlfic:tions, an~ provi(es e ra(iolo~ictl 
dose es~tSSr.!!nt. 

l~t:P;:,~~litan ~dison Co:::'!~ny (X!t £~ ) htS !:ttn cor.:!uctinc: t routine O:l· 
epe:lon:.1 P.ec!ioloaic~l £nviror.:er.:.l l'on!:;,pin; r>r:~~rtl'l (P.£1:?) ir: tht en· 
viro~s o• Three ~lie Ishn:! I,!Jclrar S:e:!oo: (TH!::s) sln:e June 5, 1~7,, thr 
cri:ic:llty c!ett for Unit 1. Tl:is oro:rt" lnvolvts sacHn~ tnc! enely:lnc: 
the er.~~ti c, terrestrial, and ~~sehtrlc tnvlro~nts alon~ este~llshtc! crl
ti:al D:th~!ys in cr:er to evel~e:e ar.y rec! iolo~feel ir~aet ce~st~ by the o:1· 
tr"ttlor. o~ T!:l!IS. ;. eo=:~lt"f c!~SCI"I~tion of tht O'tr"O:tlon~l R£'~= cay be fo~:n:! 
lr: t he li7o J..nnutl Rt:'IOI"t I L On l:tr"ch 21!, 1S79 :here wes Ill in:l~tnt tt nm:s 
Unl! 2 1:11~ch c~ust~ tilt tc:fller.ttl an~ fnte~lt:en~ly contf11uin;: reluse of 
sc:-:t ra~lc:ac:1Yftv to the en\'lron::o!nt 1r: uctss of thet relusr~ !!urine nomll 
o~era:lo:~s . Tnus· thl ~'t!"£tlonAl R£11~ i~te::slfft~ an~ btete:! !l:e Offsf tr tr-
trt:er.:y P.£1~;>. 

The Entr":otncy R~::~ rtoulres, fn tddi:lon to all ooer~tf:~tl P.£MP oro:l!
c!~~es, ~n lner"e~se~ St~lln~ en~ cn~lysts !reoutn:v end the a~dltlon o! new 
cn~lyses end ~~~lino lo:atfons. 'fl:e te~le t:~lO'f C!escdbes the E:::er;ency RC:t!!l 
~hfch sttr"tt:! on ~~rch 29, 197~. 

llo. or 
lr.dicator 
Lo:etio .. s 

t:o . or 
Dec~::roun:l 
loeatfcr.s 

Ser:o:lln~ 
frt:u!:n~v 

1.1,. Partl:t.:htes 5 
s 
Sl 
I 
2 
1 
2 
2 ,, 

3 
3 
2 
0 
2 
I 
1 
1 
1 
1 
1 
1 
5 

r.ross bett 
Rldiolodine J..f• Jo~lnt . 

S!.lr ~ace/tr!:-:l:f ll~ \::tel" 
r~nue"'t t:nrr 
Pre:l~ f !ao;~o r. 
flshe~ 
~~~.::1: ~hr.t: 
'•:~: tic Se~ i:-er.t 
Hill 
\e::tte:ic· 
So~l 
r:i ~: . Fc~:s:u~•s' 
no 

' < 
1 

15 

{
r.rcss be:a, ra~iclo~ine, 
trltl~:::. 
!ll~l soec. 
G•~~ soec, strant1~ 
r.cr:-:-.: Slit:. 
r.~~• s~e:, strcn:tu~ 
P~:!!oio~lne, co~ see:. 
P.adiolo~lnt, ca~l s~e:. 
roa~~ s~e:. 
Go~\ sore. 
O:lu: rate 

1 Th~ lhtr~ enel;,rns err o'rfo,.mc: or. t:ch se::::~lr cr.:! err Dc!:litton~l to t~o;t lltrlo!'Md in 
tht o.,er-t ~ i onp 1 P.r• : ~> . 

2Se,.:'ltlntl o~rfods wtre fro~ 3/Z!:-3/31, 3/31·413, and ev:r-y thr"t! ~ays thereafter", 
)J..n tn~iceto,. loc:tion wos ~Gd~d on 4/22/ 79. 
~S1Mlin1 ~~~ ~ c!ont en 3/21.!. Jnl, and (eily thtrea!ttP. 
S~rt:l., l~;tion ua\ collt:te~ 0 :1 3/31 1r:~ 4/5. 
t ::nt io: r': ah·eys enll~t:lc fro"' e eoet ftrr. due :e i~s us: by M,..l~·r: c::nts. 
7 1r:~: u~:~ :,ult•y, ~tt', tn~s. ~orl: , an~ cs.,.t If av,11 t:!•1t. · 
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P.ESULTS. 

As this is ~n interim reoort final results are not yet available for all 
sa~ples or analyses. 

hir P~~ticulates 

D~rinq the first quarter of 1979 oro~s beta activities of air oarticulate 
sa~les ranged fro::: <0.0:>2 to 0.09 pCi/r.:3 and avera~ed 0.026 pC1/m3 with no in- • 
di~idual lo:ation beinc uniquely hi~h or low. Post incident air particulate 
sar.~le ~ross beta activitir.s throuqh 4/15 ranqed from <0.002 to 0.64 oC1/rn3 and 
avera9ed 0.12 pCi/n3 wi~h the ohserved activities appearing rando~ly distributed 
beb1een indicator i!nd backcround locations. 

Since the oross beta activities increased after the incident but appear ho
r.:~qeneously distributed at all locations, it is reasonable to infer that this 
increase was due to the natural spr(fQg rainout phenor.:~na and not nm:s. A sil"'
ilar increase \·tas observed in 1978 l J. 

hir Iodine 

r:o air radioiodine \otas cletected at any location in the first quarter of 
1S79: Po~t incident an~lyses of air iodine sar.:oles throuQh 4/27 noted iocline-
131 activities ranQino fro~ <0.02 to 23.9 pCi/m3. Iodine-133 was also found 
o~ occ~sion \lith the high~st activity bein9 4.82 pCifm3. The distribution of 
observed \"alues was such that locations closest to TI'.UlS or in known do1mwind 
directions had the hiQhest radioiodine levels. 

Sir.ce air radioiodine \tas not detected in any of the preincident samples 
in the first quarter of 1~79, and since postincident samoles show increased 
radioiodin'i!s, it is reasonable to infer that the ob~erved radioiodine levels 
were c:!ue to TIU:!S oc:seous releases. Additional information concerninq these 
air ra~ioiodine levels is supplied in the Reportable Occurrences section of 
this report. 

Surfa::e/Crir.l:ino llater 

Surface and drinkin? \·rater sa1:1oles +"o:- the first quarter of 1979 had: no 
d~tec~~ble rc:~ioiodine, no ~an~a eMittin~ radionuclides greater then the r.ini
mcl:l dttectable lev~l. ~ross beta activitiet ranqir.q from <1.0 to 6.0 pCi/1 and 
l've:-ilginr: 3.~ oCi/1, and trititr.:t levels ranqin'J from 110 to 2691) pCi/1 and av
erc:gin~ l79 pCi/1. Analyses of postincid~nt sam~les throuoh 4/13 found: three 
po~itive radioiodine results (0.4, 0.72, and O.G6 cCi/1) with the remainder be
ing belo~t the detectable lir.:it, no ~allli!l~ emittin~ radionuclides except for lo~t 
levels of nc:t~rally occurring potassiur.~-~0 anrl radium-22£;, trit·i um level~ ran9-
ing frc~ <100 to 810 oCi/1 and averaqinq 170 pCi/1, and gross beta levels ran~
ing fror.~ 0.9 to 7.6 pCi/1 and averaging 3.0 pCi/1. 

nn~~d on the pre and post incident ,·adioanalytical results it seems rea
som:ble to conclude th~:t the incident at T:IIIIS had no effect on surface or 
tlrinl:inq ~omtcr quality. · 

Effl ucnt l:a ter 

First quarter 1979 prcinciC:ent cffluer.t \·tater san;ples had tritiur.: activit~es 
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ranqina from 310 to 19.30~ pCi/1 and no d~tecta~ie radioio~ine or aa~a emit
tina radionuc1ides . Postincident sar.oles throu.oh 4/13 had tritium levels rano
ing-from 100 to 2920 pCi/1, iodine-131 levels r~ncinq fro~ <0.1 to 62 oCi/1, ~ 
and no other detectable g~~a emitters. The levels of radioiodines. base~ on 
the su:-face anc! drinl:ing water results. a:>~arently had n:~ discernible effect 
offsite. 

Precinit<!tion 

First quarter 1979 preincident precioitation sam?le analyses found: gross 
beta activities rangin~ from 1.5 to 5.6 pCi/1 with an avera~e of 2.8 pCi/1, 
tritium activities less than 250 pCi/1, no detectable radioiodine, and the pre
sence of no detectable ga~a e~itt1ng radionuclides except for low levels of 
naturally occurring bery111um-7. Postincident analyses of precioitetion through 
t./5 four.d : ~ross bet3 activities ranging frc:r. 2.9 to 93 pCi/1 {this value ,.,as 
at a back9round location '\.l4 miles N~l.of Tl-:JIIS) and averagina 19.5 pCi/1, tri
tium 1eve1s ranginq from 100 to 160 pCi/1 ~nd avera~in9 13S oCi/1, no ~arnma 
emittin9 radionuclides er.ceot for one pos~tive result for natur<!lly occurring 
berylliu~-7. and no detectuble radioiodir.~ er.cept for one oositive result of 
2.1 pCi/1 • 

. 
The increased qross beta levels found, due to the occurrence of hiah values 

at both bacl:ground and indicator locations. is probably tlue to sprin9 rainout 
\o:hile the one positive lo'f/ level radioiodir.e result m~y be due to TfJir:S. 

Analy:>cs of preincidcnt first quarter 1979 ~in samples found no detect
~ble r~dioiodine. er.pected l~vels of naturally occurring potassium-40, and low 
1evels of fallout cesiu~-137. A(.alysis of p~stincidcnt milk sanples through 
4/25 found no ch~nge in the potassiu~-t.O or cesiurn-137 levels. but an increase 
in the will~ radioiodine cont~nt \'fi'!S founc1 and t't;o milk sampl~s contained mea
sureab1c auantities of radioxenon. 

The postincic!ent radioiodine levels in COI·t's milk through l,/25 ranged from 
<0.1 to 21 pCi/1 with an averaoe of 1.1 oCi/1. The hiohcr valu~s were found at 
the indicator locations during the first ocst incident. week and have been stead
ily dcct·easing since. llo de"tect~ble radioiodine was found in sa~oles from the 
control location. Postincident radioi odine leve\s throuah l,/17 in coat's milk 
(l location 1.l mile N of Tl-lltlS) ran~e:! from 1.1 to 41 pCi/1 and averaaed -
13 pCi/1. These levels peal:ed on 3/30 and l,/12 and have slo'ttly declined after 
ee1ch peal:. 

The increases of mfll: radioiodine, based on their times and places of oc
currence, are 1n all likelihood due to T!-IHIS qaseous releases. Additional in
forrn?.tion concerniml these mill: radioiodine levels is supplied in the Reportable 
Occurrcnc~s section of this report. 

The average ailrr.~ im:r.e:-s 1 on dose ril ~! around illltiS. due to non-TIHIIS pro
duced radioilct1vity, ~s measured by the fourth quilrtcr of 197B TLOs, is appror.
imiltcly 0.172 m!Vdlly with extremes of 0.115 to 0.21;7 mH/day dcoen:Jing on loc~
tion. The oostincidcnt TLO results throuoh l,/2~ did ~hoN a rn3rked increase in 
the 9ar.rr.;1 ir.rn!!rsicm clo~c r<!te ilt somC! close-in offsite loct~tions. The hi~h~st 
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offsite v~lues, which occurred i~edi~~ely ~ostin:ident, pea~e~ at approximately 
10 m~/~ay for th~ period 3/29-3/31. ihe~e high values occurred within a mile 
of the site and the ~~se rate decreased to b~c~oro~nd levels some five miles 
frc:r: ~he site. ihe offsite oa1m1a imers1on dose rate quicl:ly decreased with 
time such that by t./3 ~11 offsite lo:~tions \lt!re essentially at normal am-
ticn~ ba:kground levels . 

Su~jecti\'e analysis of the iLO data would thus indicate that the transient 
and slightly ir:c:reased dose rate found jus.~ offsite was caused by TMitiS and 
that this incre~se was not apparent at distances of five or ~ore miles: 

Other Samnles 

Two of six crass sa~;>les sho\lted lo1'i but detectable levels of radioiodine 
which could have - been due to itm:s. 

Analys~s of poultry, beef, eqgs, an~ soil showed the presence of naturally 
oc:currin!l or fallout radio!'!ctivit.v only. !lo sir.nificant differences were found 
bebteen indicator and b;:cl:ground results for these samples. 

P.£PO?.I f,BLE o::CU?.~t:l:CES 

Table 3.2-~ of the Tmr:s Unit 2 En\'ironnental Technical Specifications(2} 
re~::i res that non-routine ooerating re;>orts he filed \l:ith the r:u::lear Repula
tory Cor.mission for th!>:>~ sam;>le ty;')es ":hose averaqc quarterly radioactivity 
1 eve 1 s er.cced the 1 is ted va 1 ues. · These 1 eve 1 s \O::!rt! exceeded in the first quar
ter of 1979 (san:lles taf:en fro;:, January 1 - t~arch 31) by iodine-131 in milk 
~n~ air. These occurrences are discusse~ bclo~1. 

lo1ine-131 In Milt 

The re;>ortinq level fo~ iodine-131 in milk is 3 pCi/1. This value \I~S 
er.ceeded ~t lo:~tions 7B3 (co\:'s ~ilf:} and 1~1 (qoat's milk} where the res
p~ctive quorter1y av~raqcs \~re c.r.2 and 8.58 pCi/1. Prior to the March 28 
incit!~nt no r~tlioiodine \·:as detectable in any l:liH: samples from these loca
tions; the reoorting level was exceeded ~ue to one positive result at 783 on 
3/31 (21 oCi/1) and tv::> positive results at 101 on 3/29 and 3/30 (1.1 and t.1 
pCi!l ). Cased en radioiodine levels in e~riy April (second quarter) samoles 
it is li~ely th!t only loc~tion lB! \rill have re?ortable levels of radioiodine 
in r.!ill:. 

The potentially hi~hest r~diolo~ic~l dose to an infant's thyroid from 
drinl:ing one 1i ter of rnil k per day fro:n these locations for those dilys \'lh!!n 
positive results \-tere found in the fir:>t quilrter, assuminc; no ohysical decay 
and usinn t he ~oze r..odel and Villues in reference 3 is cnlcu1ated belo\'t. These 
calculated ~~~es would also apnror.imate the totill infnnt thyro1d dose to this 
infant for th~ first quarter of 1979. 

P.ill: from 7!:!3 : (21 pCi/1 )(1.39r.l0-2 r.~re:-:/oCi in9e.sted} ., 0.29 mrel:l 
t:ill: from llll: (1.1 pCi/1 + ttl pCi/1 )(1.39d0-2 r::rcm/pCi inqe>stcd) .. 0.59 l:lren 

Jodine-131 In Air 

The rcportinq level for ~irborn~ io~inc-131 is 0.9 pCifm3. This value was 
e': cc~~r.d H 5 Sill".;>l inr: lo::r:tion~ due to ~lc\'nt~tl ~ir iodine c:onccntrations in . 
scr~lcs t~tcn po~tincid~~t. Ho r~dioiodine w~s found in s~moles for the first 
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q~arter, taken prior to ~~rch 28. Th~ locations, their saMP11na periods, av
erages, an~ peak values which occurred fro~ 3/29 to 3/31 are listed below. 

lo:::atior. 

1S2 
BCl 
51\1 
12cH 
1C1 

Q~arterly 
Averaoe 

1.68 pCi/~3 
l.SC pCi/rnl 
1.48 pCi/r::3 
12.1 pCi/m3 
4.27 pCi/m3 

Peak \'alue 

22.6 pCi/r:~3} 
20.1 pCi/m3 
20.3 pCi/1:13 

23.9 pCijrnl 
12.7 pCijm3 

Samolinc: Periods 

•leel:ly from 12/27 to 3/29/79 
and 3/29 to 3/31/79 

2/28 to 3/29/79 and 3/29/79 to 3/31/79 
1/10/79 to 1/17/79, 2/28/79 to 3/29/79, 
and 3/29/79 to 3/31/79 

The airborne radioiodin~ levels have, in gen~ral, been steadily decreasing 
in Ap~il such that only location SAl ~~Y be reportable for the second quarter 
of 1979. · 

The radiolo~ical dose 1r.~plications to the nar.inun adult's thyroid fro~ be
in~ at lo:ation 1221 (G~ldsboro, PA) for the entire 72 hour pe~iod (3/29 - 3/31) 
usinQ the dose r::~del and values in reference 3 is calculated below. This cal
culatecf dose would a1so approxinJte the n~r.ir:n:iii total adult thyroid dose for 
the first quarter of 1S79. 

At 1261 : (23.9 pCi/n3)(66 m! of air inh~led/3 days)(l.~9x10-3 r-e~/pCi inhaled) 
= 2.4 r:~rem 

JIICJOEI:T l!·l:JACi ASSESS,~EUT 

A m~th:ld \·Jhereby the radiologicill in:lilCt of the t1.arch 28, 1979 incident 
et Trm:s can be esscssed is to consider th!! potential r~diolo:;ical dose to in
dividuals in the poo:•lation at larqe that could have been exposed to Ttm:s ra
dioeffluents fron the tir.~ of th~ incident. Th!! dose mod2ls and velues used 
are fo:Jnd in refere'lces 3 and ~. This is tha meth~d used here for the follo\'t-
1ng pattr.:ilys: \~atert::>rne (drinl:ing \·!atet·, el!ting fish, S\'liming, boating end 
shoreline activiti~j), drinking milk, inh~lation of radioiodine, and ga~a im
rn:rsion dose as l'lle~!::Jred by TLDs. Each of these pathways ~nd the resultant 
doses for th!? noted tir.:e per~o~s folloH. 

~!a terborne Pc: th\\'a\'S 

D~sc rc:stes for the rnaximu~ and nvera9e individual h3ve be~n)calculat~d and 
reported for the periods 3/2B/79 - 3/31/79 and 4/1/79 - ~/7/79lS • The results 
of these c~ltulati~ns have been excerpted from the referenced report. 

It should be noted that the calculated doses are extremely low and no dif
ferent from those th~t \·:ould be received fro:n the naturtl radiation en\•ironm!!nt. 

!til f: Innc:stion Pathi'I'CIY 

location 793 had thn hiQh!!st postincident concentr~tion or radioiodine in 
co~·:' s mill: \·:hi ch a veri! qed 2. 5 pCi/1 for the tir.te pel'iod 3/2S/7CJ - l./25/79. 
Thus th!! potr.ntiill m;udmum thyroid dose rcccivi!d by c:sn inhnt drin~ing one 1 iter 
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of t"lis r.iH: per day. as!:uming no physicill decay of iodine, is: 

(l 1i~er/day)(23 ~ays)(2.5 pCi/1 )!1.39xlo-2 mre:n/pCi ingested) • 0.97 mrem 

This is ?. very low dose and re~resents a very small ildditional dose increment. 
sin:~ a ty;;ical infan~ would receive aporor.imately 7.8 mrem tt) the thyroid 
over this sa:ne time period due to naturaliy occurring radioactivity. 

The g~at's mill: at location 1Dl averaged 13 pCi/1 for the tir.:e period 
3/2i3/79 - t./17/79. Thus the ootential maximur:~ thyroid dose receh•ed by an in
fant drin~:in~ one liter of this miH per C:ay. assu::~ing no physical decay of 
iodine. is : 

(1 liter/day)(20 days)(l3 pCi/1}(1.39xl0-2 mrem/pCi ingested) • 3.6 mrem 

ho~iever. r.:ost to all of the ~oat's milk productior: is beinq used to suckle new
bor~ kids or for environmental samole~ and thus there i~ little to no human ex-
posure via this path~\uy(&). · 

Inhalation of Radioiodine 

The closest offsite location. SAl th~ observation center, had an air ra
dioiodin~ concentration which for the period 3/28/79 - ~/27/79 averaged 3.2 
pCi/r.:3. If an individual were to have been at this location for this entire 
tir.:e period they could have received a thyroid dose of: 

(21.9 m3 of a~r inhaled/day}(30 d~ys)(3.2 pCi/~3)(1.~9x10-3 mrem/pCi inhaled} 
= 3. 1 mrc:n, 

\Jhich is low. It ;cpresent~ an approximate 33% ir.crease over natural back~round 
exposure le\'el!: for the sam:? tim~ period. 

Th~ closest po?ulation center was Gold~boro, PA (location 1201). where 
the air radioio~ine concentration averaq~~ 2. /, pCi/m3 for the period 3/28/79 
- 4/27/79. Thus a residen~ of t.ol~sboro, if they \tere not indoors for this en
tire !1r:e period which is c;uite unlH:ely. could have received a potential thy-

. roi~ dose of: 

(21.9 R3 o! air inh~led/day}(30 days}C2. 4 pCi/~3)(1.49xl0-3 mrem/pCi inhaled) 
,., 2. 4 mreR • 

\·:hich is 101~ and represents an aoproximate 30~ increase over natural background 
.exposure lc\'els for the same time p~riod. 

Residents of Hiddleto,·m. PA (location 1Cl) \-:ere potentially er.posed to an 
avera~e air radioiodine concentration of 1.3 pCi/R3 for the time period 3/28/79 
- ~/27/79 . Thus a r~iddleto~~ resident could have received a potential thyroid 
c!o:ae of : 

(21. 9 rn3 of air i nh~led/day)(30 days)(l.3 pCi/n3)(l.49xl0-3 mrc::~/pCi inhaled) 
.. 1.3 Rrcm, 

'~hict. is lo:1 ilnC: rcj)resents ~:'l approxir.:atc 16~ incrc;:sc over natural bad9round 
c~posur~ levels for the same time period. 
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G~~! Immersion Oose 

The ga~e immer5ion dose, total er.ternal ·eY.posure, is calculated for the 
period 3/2C/79 - l;/2e/79 at locations ~A1 (north of the observa:ion center on 
Lture1 P.oad - the hiphest c~servcd offsite location where peo~le would li~ely 
be) and 1201 (G~ldsboro, PA) and lCl (~iddletown, PA) close in ~o~ulation cen
ters. Tt.e results \·/ere converted frOI!'I r:;illiRoentaens to rr.i1l~re:n by multiply
ing the observed values by 0.955 and ass~ing ar. RBE of ur.ity. The calculated 
potential total absorbe~ doses are thus 37.5 rnrem at 4Al, 7.( mrem at 12Gl, 
and 5.2 rnrem at lCl. 

The avera:~e normal bact:around exposure rates for these locations for the 
same time period is approximately (.5 mrern b~sed on data from the last quarter 
of 1970. Therefore the potential increr:;ent~l exposure dose caused by THU:S 
for this time period is: 33.0 mrem at 4Al, 2.9 rnrem at 1201, and 0.7 mrem at 
lCl. 

Based on the data presented and evaluated in this interim report the fol
lo~dng doses can be calculated and conclusions dru\'m concerning the radiologi
cal im;>act of the ~larch 28, 1979 incident at THWS. 

Dose Sunmary - Total D~ses 

Dose: ~rem oer time Period 
tl£dia - Path~:av Tim~ Period Covered Hax lnd1vidual Avq Individual 

Drinking Water 
Eatinq Fish 
Swirr:ninct 
Coating· 
Shoreline 
Air Iodine Inh~1~tion 
Iodin~ in Co\': ' s lliH: 
Irnersicn Dose 

lAt lo:ation SAl 

3/28/79 - (/13/79 
3/28/79 - 4/13/79 
3/28/79 - 4/13/79 
3/28/79 - (/13/79 
3/28/79 - 4/13/79 
3/29/79 - 4/27/79 
3/29/79 - ~/25/79 
3/28/79 - 4/28/79 

2At locatiQn 12Bl (Goldsboro) 
lAt loc~tion lCl (Middletown) 

6.9E-4 
1.7E-5 
1.7E-7 
B.SE-8 
5.7E-7 

3.11 
9.7E-la. 
37.56 

ltfrom location 783 for the infant thyroid 
snased on avc~age for all locations for the infant thyroid 
6kt lociltion 4~.1 

COllCLUS TO~ IS 

4.1E-4 
1.9E-6 
7 .lE-9 
3.6E-9 
2.4E-9 
3.22/1.33 
~.3E-ls 
7.42/5.23 

1. There wa~ no detectable increase in the radioactivity levels of 
surface or drinl:in"; \:ater. 

2. Smllll incre<~ses of radioiodine, \-:Mch \·~uld result in negligible 
radiolooical doses to the Qeneral roJ>ulntion, \·1c1·e found in milk, 
precipitation, air, and r~rass \'thir.h proba~'lY \·tere due t.o mws 
gaseous radioefflucnts. 

3. The offsite cnvironm:?ntal d"sc rl\te, as r.~!asurcd hy TLDs, did in
crNse within l\ fh·e mile radius of THINS for a few dil)'S post in
cident. 
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and ~. The resultant potential incrc~ental radioiooical doses to the 
general population for all p~th1-;ays considered were ~enerally 
less than~ millirc:=: and as such \':oulc! b:: less than the dose 
that \'tould be received fror.; a transcontinental plane fl i9ht. 
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t':~!.e Calcuhtions Fer The J'crio:! 'J!2Fl/79 - Y31!7~ 

Loc:etien 

"fi'.·Sl-!-::El 
ll~·SH-7r.i 
iH-SH-9!;2 
s~squ~hanna niver 

tlu:H::c e:-~:! Conc:entr!~1or: 

H-3 • 235 pCi/1 I-131 not detected 
H-3 • 165 pCi/1 1·131 • 0,35 pCi/1 
no act'h·i~y cfet!cted 
~-3 • 218 pCi/1 I-131 • 0.23 . ~Ci/l 

O~se C!1:u1atier.s - Doses Calculet!d forTh! £xo~su~! Period 

y SOPC • <11!>l 
y sp!e • <"'DL 

T .spec • cf:~L 

~se: ~r~mlexn~sure n~riod 
Pt.th~/IIV lc:.cat1on RadionucHde ~ Hax. Av. 

Individutl Individual P.an-re~: 

Dr1 r.ki n~ ~~t. ~er l1·1·S11-Stl H-3 lfhoie 2.3E~ 1.(E~ :>.~L:-6 

Od nid nc \!n t!r ll"-S"I· 7t;l H·3 
body 
Whole 1.6£-4 9.5£-5 . 9.5£-A 

'lri nl:i n~ !!a ter ll,.·S\~·7Gl I-1:31 
body 

Thyroid 5.2£-3 l.l£·3 3.1£-2 

Eetinp Fhh River H-3 \.!hole S.SE-6 6.3£-7 

£atin9 ri:h P.iver I-131 
body 

Thy!'oid 1.3£-3 l.SE-~ 

s .. i mina River H-3 Whole 0 0 

S":1 r.rni n~ River I-131 
body 

Thyroid 1. n-7 7. lE-S 

c,at i n~ ntver H-3 Ula:>1e 0 0 

Coatin~ River I-1:31 
botly 

Thyr!>itl 8.5£-S 3 . 6£-~ 

:hor~, inc: P.iver H-3 Whole 0 0 

.SI .~:-e linE: P.iver 1-13'1 
body 

Th_vroid !i.n-7 2.~[-9 

Co:'\clvsion 

Th~ do!es calcu1at~~ abe\'e ere extrel'lely low ~nd no d1 ~fcrent from those that 
wo~ld be r~ct : ve~ fr~~ ~atural raoietion. 



~1ides Fo~n~ a~d iheir Concen~ra!1or.s 

Lo:!~ion 

W.-S\-1-Stl 
1'M·SW·7Gl 
iM-S!-1·91'i2 
Susquehanna River 

Nuclide ~nd Concentra~ion 

H·! • 140 pCi/1 
H·3 • 179 pC1/1 
H-3 • 22~ pCi/1 
H-3 • 1~~ pCi/1 

I-:31 r.ot dete:t!d 
1-131 not deteeted 
I-131 not ~etec:!e~ 
I-131 not detecte~ 

T s'e: • <MOL 
T sree • ct:>L 
., soec: • d'OL 
T spec • c.'Q!. 

D~st: ~eml~xooture nerio~ 
1'\ix. Av. 

Pc:h~'a'• LrcP.tion Ra~i:m:JcHrle ~ Indiv1c!cel ;ndividuei ~tan-rem 

Dr1nr.1ng •:a~er n.~st.:-Stl H-3 l:n!l1e 2.5£-4 l.SE-1. 3.7E-t 

nt"i;u:ing •/~ter l'X-Sl~-7Gl 
body 

H-3 Whole 3.2E·4 1.9~-( 1.9£-~ 
l~dy 

rtrir:i:inq l:~ter ni· SI-I-9G2 H-3 Whole e..or-4 2.4E-~ 3.0£-3 

Ee.!in~ F1~h River H-3 
body 

Wn:>le S.6E-6 9.9£-7 
body 

S\'tit:ili ng Riv!r ~:-3 l7hole 0 0 

eo5ting River H·3 
body 

\.:hole 0 0 

Shoreline ctiver H-3 
body 

\lhole 0 0 
body 

Conc1us1on 

The doses calculated above ar~ extremely 1~1 and no different f'ro~ t~ose. that 
~~uld be received fron natural radiation. 



• 

... 

·portcr·Gtrtl Con&ultante, Inc.. 
ll 'IITTINHOUII ~LACI 
A":IMOflll. ~A. 1t00:J 
"&•H·UI:J 

PGC:·TR·l72 

IIITEJlt1 REDORT 0:: THE THREE MILE TSLA:ID 
NUCLEAR STATION OFFS!Tt n:tRGE1iCY R~DIOLOGICAL 

Eti\'IRO~L ~lb:iiTOP.l:l!; PROGRAt-! 

June 7, 1979 



• 

r\•\.• I K• !I' 
6/7/79 

Introduction 
He:rooolitan Edison Co~any has been conductinc an intensive O~fsfte Emer9ency Ra

dfolooical Environr:1ental l".onitorinc Proorarr. in the environs of Three t~ile Island tlu· 
clear Station since l~rch 2S, 197?: This intensive program, through Aoril 30, 1979, 
reQuired : daily sa~les of drinking and/or surface water at 7 locations, effluent water 
at 1 location, and ~ilk at 5 local dairy farms; samoles every 3 days at .e air oarticu· 
late and air iodine locations, and 20 Tltl lo:ations (became l'leekly on April 28, 1979); 
and sam,les as available of ~reeioitation at 4 locations, ~ishes at 2 locations, aouatic 
Plants an~ sedfnent at 3 locations, veoetation and soil at 5 locations, and ~isce11aneous 
foodstuffs at 2 locations. This interim reoort reviews the radioanalvtical results of 
analyses on these samoles, exceot TLOs, and evaluates the ootential imoact portrayed 
by these results from ~~rch 23, 1979 throuqh Aoril 30, 1979 or sc~ prior date based on 
results availability. 

~aterborne Pathwavs 
Surface and Dr1nk'M Hater 

A\1 \iater saooles were analyzed for radioiodine, tritiur.~, and 9ross beta activities, 
as well as by ga~ spectroscooy. Seven samples, 1 upstream and 5 downstream, had very 
low positive results for radioiodine (all <1oCi/1) while all other sam~les had no detec· 
table radioiodi ne. Tritium and ~ross beta activities were at no~l am~ient levels for 
all sa~les and no reactor produced radionuclides were found. ihe doSir:1etric im?lica
tions of these results are found in the appendix to this report. 
Effluent 1-:a ter 

Tr1tium levels ran~ed from 100 to 3690 pCi/1 throuph April 21, !97q; iodine-131 level~ 
ranged from <0.1 to 62 pCi/1 throuoh April 30, 1979; no ~amma emitters other than iodine-
131 and on 2 occasions cobalt-58 were found. The levels of radioactivity found, based on 
the surface and drin~inq water results, had no discernible effect offsite. 
Fishes • AQuatic Sediment • Aouatic ~lants 

Analyses of fishes found only natura1fY occurrin~ ootassium-40 and occasional low 
levels of fallout cesfuM-137. Analysi~ of sedf~ent samoles found normal levels of na
turally occurring radionuclides and on occasion low levels of cobalt-Se, cesiUM·l3~. and 
maManese-54. tlo aquatic olants were found. 

Airborne Path~1avs 
Gross beta analyses of airborne particulates found typical bac~ground activities at 

all locations at all times. Radioiodine analyses ~ound activities ranging from <0.02 
to 23.9 pCi/m3 . The distribution of these values was such that locations closest to 
Three llile Island had the hiohest activi ties . The dosinetric i~lications of these re
sults are in the appendix to- this report . 

Terrestrial Pathwavs 
fli l K 
~nalyses of cow ' s milk noted radioiodine levels ran9ing from <0.1 to 21 pCi/1 and nor· 
mal backqround levels of cesiu~-137 and potassium-40. The hiaher radioiodine results 
were found immediately post-incident and have been decreasin9~ The dosime~ric implica
tions of these results are in the aopendix to this report. Analyses of poats milk found 
ra~ioiodine levels ranging from 1.1 to 110 PCi/1 and no~al back~round " levels of cesfur:l-
137 and ootassi~-110. It should be noted that II'IOSt to all qoat ' s milk production \·tas 
used to suckle newborn kids and thus there was little to no. human exposure via this pa~hw 
Rllinwater 

Tr1t1un, gross beta, and aarnna soectrometric analyses found normal anbient activities 
and natu~Q l ly oecurrinQ radionuclides only. Radioiodine analyses found detectable acti· 
vi ties (2.1 and 1.2 oCi/1) in 2 indicator sar.:oles for the period tiarch 31 - April 5, 1~79 
no other sa~les had detectable levels of radioiodine. 
Other Sa~ 

Two of~rass samples ·had low but detectable levels of radioiodine (0.033 and 0.053 
pCi/q) ; no radioiodine or reactor produced radionuclides were found in soil, poultry, 
beef, e9~s. or ~arne. 
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Annend1x 

PGC-TR-172 
6/7/79 

Information On Potential P.a~io1ooic~l Doses For Th!! Noted P!thw!vs And Periods 

Waterborne Pathwavs 

Location 

rr~-sw-an 

TM-SW-7G1 

TM-SW-7G2 

n:-sw-9G2 

Susquehanna River 
South of Till 

Period 

3/29-4/21 
3/29-t./30 
3/29-4/12 

3/29-4/21 
3/29-4/30 
3/29-4/10 

tlot available 
4/22-4/30 
riot ava11~~1e 

(/1-4/21 
'11-4/30 
4/1-4/9 

3/29-4/21 
3/29-4/30 
3/29-4/12 

Nuclide an~ Averaoe Concentration* 

H-3 • 168 pCi/1 
I-131 • flone detected 
y • None det!Cted 

H-3 • 160 pCi/1 
I-131 • 0.28 pCi/1 
y • flone detected 

H-3 • 
I-131 • 0.34 oCi/1 

• 

H-3 • 170 oCi/1 
I-131 • None detecte~ 
y • 

H-3 • 165 oCi/1 
I-131 • 0.26 pC1/l 
y • None detected 

*For purooses of averag1no values at or below the detection linit were considered 
to be the value of the detection limit • 
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AppentHx 
PGC·TR·172 

Waterborne rathways (continued) (2) 6/7/79 
Dose: l'lretft/Perlod 

naxlmum Averaqe 
Pathw!l, location Radfonuclfde Or9an Individual Individual t-tan-retO 

Drt nk I nq \Ia ter lft·SH-6El 11-3 Hhole body 0.5E-4 s.1E-4 l.JE-5 
Ut-SW-7C.l 11·3 •:hole body O.IE-4 4.flE-4 4.8E-J 
m-Sil-7Gl 1-131 Thyroid 3.6[-2 2.2E-2 
TII-SH-7r.2 1-131 Thyroid 4.4E-2 2.6E-2 
lH-S~I-9G2 11-3 Whole body 7 .5[-4 4.5E-4 5.6[-2 

Eating Fish River Il-l Hhole body 1.9E-5 2 .IE-6 
River 1-131 Thyroid l.lE-2 1.4£-3 

Swlmfng River 11-3 Whole body 0 0 
River 1-131 !ihole body 1.6E-6 6.7[-8 

Ooatlng River Il-l Hhole body 0 0 
River 1-131 Whole hody 7.9[-7 J.JE-8 

Shoreline River 11-3 Hhole body 0 0 
Rtver 1-131 Hhole body S.JE-6 2.2E-8 



~flk Pt!hwtv (c~· ·s Milk or.lv) 

Lo:etion 
Ra~ionu:lide an~ Avera~ 

Con:en:ration 

n.:-fl.-1 s 3 J-131 • 2.( p~i/1 
All 1o:etions t-131 • 1.1 r:111 

lnhelttion of Re~ioio~ine 

12£..~tion 

TI-I-AJ-5A1 
Tll-~J-1 Cl 
TK·"l· 1281 

~verene Concentration 

2.93 pCi/m, 
1.21 pCfln:' 
2.25 pCi/ml 

Period 

3/Z':·l./30 
3/2~-/,/30 

Period 

3/22·4/30 
3/22-t./30 
3/22-1./30 

~ 

Infant ihyrcid 
Infant ":'hyrcid 

PGC·TR-172 
8/7/79 

~se: r"':"e.o:~toer 

1.1 
o.s 

~ :lose: r.re!:l/oer 

Adult Tnyroid 3.1 
Adult Thyroid 1.3 
Adult Tnyroid 2.9 



APPENDIX F 

ATMOSPHERIC DISPERSION ESTIMATES FOR TMI ONIT-2 
VICINITY OF PLANT STRUCTURES 

By 
James Halitsky, PhD 



In~roduction 

Near !ielc cispersion of e!!luents !rom the t ~it 2 
reactor vent stack is af!ected ~Y builein~ interference with 
the wind stream because the stack top is close to, and lower 
than, the top of the containment structure. This analysis 
develops the jet plume in the curved flow field surrounding 
the reactor building in a 157.5° wind (toward the NNW) with 
atmospheric stability E for a range of wind speeds that 
plausibly existed during the period of highest release from 
1700 through 2400 on March 28, 1979. 

The analysis employs potential flow equations to establish 
the local flow field around the containment (reactor building) 
structure, and the overall flow field around the plant complex 
beyond the containment. The stack jet plume is assumed to 
rise through the curved flow fields according to the Briggs 
(1977) equation for momentum jets, with warpage according to 
the local flow field streamline angle. Dispersion around the 
warped centerline is calculated according to the Halitsky (1966) 
jet plume model . 

The potential flow equations are those for unifrom flow 
encountering a stationary ellipsoid of revolution or elliptic 
cylinder, derived from atream functions for . translating 
ellipsoids and cylinders in a stationary fluid given in Lamb 

(1934}. The equations are applied to the Three Mile Island 
configuration by fitting an ellipsoid of revolution to the 
containment structure and ita cavity, and an elliptic cylinder 
to the building wake and its cavity. The two flows are treated 
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independently, with plume rise initially controlled by the 
ellipsoid but passing to the cyl i nder at a distance where 
streamline curvature due to the ellispoid becomes small and 
the elliptic cylinder !low takes over. 

The rationale for this approach is that building cavities 
have roughly elliptical cross sections which can be construed 
as solid objects for the purpose of estimating streamline 
patterns external to the objects. Evidently such estimates 
are poor close to the surfaces of the real building where 
local irregularities perturb the field, and immediately down
wind of the cavity where wake velocities are low. However, 
i f the stack jet has sufficient initial rise to reach a region 
of relatively unperturbed flow (except for curvature induced 
by the ellipse), the potential flow approach gives an estimate 
of plume warpage that seems realistic and can provide guidance 
for correlation of plume behavior estimates with radioactivity 
measurements. 

Physical Configuration 

Figures F-1 and F-2 show the general arrangement of Units 1 
and 2 and three of the four cooling towers, as estimated from 
drawings and an airplane view of the site. The top of the 
vent stack lies to the east of the containment structure, 
about 13ft from the exterior cylindrical surface and lOft 
lower than the top of the dome . 

The stack operating characteristics are: 
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0 
0 - diamete: • 9.84!t 

\\ 
0 

• emission ve!o::ity .. :!9. e5!t./ sec 

To - emission ~emperature .. ambient 

hs • 158.8ft above grade 

Atmospheric Conditions 

The wind speeds used in this analysis will be referred 
to the lOO!t anemometer on the onsite meteorological tower 
located to the NNW of the reactor buildings. Using a power 
law ~ith an e~~onent of o.s for E stability, the wind speed 
at stack top is 

where 

• 100ft anemometer wind speed (mph) 

The analysis will be made for ut c 5, 10 and 15 mph. 

Plume Rise 

Plume centerline elevation above ground with zero buoyancy 
flux is given by Briggs (1975) Equation 45 as 

• (2) 



where 

• stack height • 158.8ft 

-
Figure F-3 shows centerlines calculated by Equation 2. 

Maximum plume rise in a stable temperature gradient is 
given by Briggs (1969) Equation 4.28 as 

where 

2 2 l/3 

h -Pmax Cw o ) h+l5 oo 1 
s ~ 4u

0 
;t7b 

s - ae ....oz 

g • 

ae • n 

ambient temperature • 293°i-

0.02°K/m for E stability 

(3) 

(4) 

(5) 

Substitution of these values in Equations 1 to 5 gives Table F-1. 

Plume Centerline Warpage 

The following potential flow equations apply to both 
the ellipsoid of revolution and the elliptical cylinder: 
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(pgz for elliptic cylinder) 

k • a e 

e • 

t • 
0 

1/e • value of t at obstacle surface 

tan w • z/y 

a 

b 
--

major radius of elliptical obstruction 

minor radius of elliptical obstruction 

coordinate origin at center of ellipse 

X • 
y • 
z • 

• 

downwind distance 

lateral distance 

vertical distance 

a characteristic parameter, constant along an 
ellipsoidal or cylindrical surface confocal 
with the obstruction 

The following equations apply only to the ellipsoids 

F-5 

1/2 

(6) 

(7) 

(8) 

(9) 

(10) 

(l!) 

(12) 



• 

z - 1 1 c + 1 c 2 n--
t2 t - 1 - 1 

(13) 

N ... e - 1 ln 1 + e 
1 2 2 l - e - e 

(14) 

'' = normalized stream function 

The following equations apply only to the el~iptical cylinder; 

- (15) 

p = (16) 

Plume centerline warpage around the ellipsoid caused by streamline 
curvature was found by treating the plume in discrete sections, 
starting at the stack. The calculation procedure was as follows: 

(1) Start at stack top with coordinates x1 , yl, zl. 

(2) Calculate tl at xl, yl, zl using Equation 6. 

(3) Calculate ul at xl, yl, %1 using Equation 11. 

(4) Calculate ,.1 at xl,yl, z1 using Equation 12. 

(5) Assume an increment llx. 

(6) Calculate t 2 and ~· 2 at x2•x1+llx and P2 • P1 (w1•w2). 
If the flow field is curved, ,, 2 will not be equal 
to ~· 1 and point 2 will not lie on stream surface 

~·1. 
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(7) Iterate on p2 , holding x2 
acceptnbly close to ~· 1 . 

streamline as Point l. 

constant until¢'., is .. 
Point 2 is now on the same 

(8) Calculate incremental undeflected plume rise 6hp over 
Ax by Equation 2 and add to the final z2 obtained by 
the itaration procedure of step 7. 

(9) Start calculation over again with initial coordinates 
x2 , y2 , z2 + 6hp. 

The procedure was the same for the elliptical cylinder except 
that Equation 15 was used in Step ·4, and the starting point in 

Step 9 was the terminal point of the ellipsoid calculation. 

Selection of Cavity Ellispoid and Cylinder 

There is no precise way to select representativ~ ellipsoids 
and cylinders in given configurations. For the containment 
ellipsoid, guidance was taken from the smoke photographs of 
the EBR-11 cavity in Figure 5.23 of Halitsky (1968), which 
showed a ca·:ity length about 2 to 2. 5 diameters measured from 
the containment centerline, a cavity height about equal to 
the dome height, and a cavity width about equal to the con
tainment diameter. Additionally, consideration was given to 
the departure from sphericity of the containment dome, the 
collar at the base of the dome, and the projection of the 
containment above an effective grade at the elevation of the 

· reactor building roof. These considerations led to selection 
of major and minor axea equal to 127.3 and 90.0ft, respectively, 
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and pla:ement such that the top o! the ellipsoid was at ~~e 
same elevation as ~he top o! the dome and the downwind end 
o! the ellipsoid was located l64.6!t from the center of the 
cont~inment. 

The proportions -and pla~ement are shown in Figure F-4. 
The cavity length is 164.6/69 • 1.19 diameters from the con
tainment center, which is shorter than the EBR-11 cavity 
length, but consistent with the smaller projection of the 
containment above effective grade. The minor radius is a 
compromise between matching the dome plus collar and 
exaggerating the cylindrical base, with greater emphasis 
placed on the fo~~er. 

The elliptical cylinder was chosen to correspond to the 
lee cavity of the reactor building complex. Figure F-5 shows 

the estimate of the cavity shape, based on experience in 
observing cavities by wind tunnel modeling. In the plan 
view, the cavity starts at the lateral curves of the building 
complex and closes some 700ft downwind of the center of the 
complex. A verti:al section through the stack (Section A-A) shows 
the cavity starting at the roof of the auxiliary and fuel 
handling building and terminating at the ground. 

The region of influence of the ellipsoid was assumed t~ 
extend to 300ft from the stack, at which point the influence 
of the elliptical cylinder was assumed to dominate. Accordingly, 
the center of the ellipitcal cylinder was placed at x • 300ft 
and the major and minor axes scaled from Section A-A were 
680ft and 98ft, respectively. 
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In actuality, !low over the lee cavity is three-dimensional, 
not two-dimensional as implied by use o! a cylind~ical cavity, 
and would be better represented by an ellipsoidal cavity wi th 
unequal longitudinal, vertical and lateral radii. Unfortunately, . 
a potential !low solution is not available fo~ this case. 0! 
the two available solutions (ellipsoid with equal minor radii 
or elliptical cylinder) the latter is preferable because the width/ 

height ratio of the lee cavity is large • 

Figure F-6 shows the warped plume centerline& in E stability 

for tower wind speeds ut • 5, 10 and 15 mph, calculated as 
above. The effect o! lee cavity was assumed to terminate when 
the vertical streamline deflection at plume elevation decayed 
to 1 ft in 500ft. 

Plume centerline elevations at various distances from 
the stack are tabulated in Table F-2. 

Plume Dispersion About Centerline 

The Halitsky (1966) jet plume model envisions an initial 
region extending from Station 0 at the stack orifice to 
Station 1 at the end of the undiluted core, a second region 
from Station 1 to Station 2 where jet velocities decay to a 
small value (end of jet), and a third region downwind of 
Station 2 where plume expansion ~• controlled by atmospheric 
turbulence . Figure 10 of Balitsky (1966) gives the normali:ed 
distances s 1/R

0 
and s 2/R

0 
along the plume centerline to Stations 

1 and 2, and the normalized plume radii ~/R0 and R2/R
0 

at 
those stations as a function of velocity ratio m • w

0
/u

0
• 
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The jet plume up to St~tion 2 and the simple plume beyond 
Station 2 are linked ~y the assumption that the simple plume 
oy and oz at Station 2 are each equal to 0.4R2• The factor 
0.4 was arrived at by equating the contaminant mass flux in 
the jet plume (with its assumed conical concentration dis
tribution) to the !lux in the simple plume (with its assumed 
Gaussian distribution), i.e.: 

Q • /ux
0 

{1 - r/R) 2nrdr .. ux
0 

2troyoz 
0 

{17) 

which yields oyaz • R2/6. At Station 2, oy•oz•o2 resulting in 
o 2•R/~•O. 4R2 • 

The approximation a • 0.4R is useful in visualizing 
Gaussian plumes beca~se the conical distribution provides a 
finite plume boundary whereas the Gaussian plume boundary is 
indefinite. 

Beyond Station 2 the plume is assumed to expand nt the 
£ate inherent in the Pasquill-Gifford curves as given in 
Turner (1969). The average rate for the first 100 meters may 
be found by dividing the ordinate of the appropriate curve 
at x • 0.1 km in Turner Figures 3-2 and 3-3 by 100. Thus, 
for Stability o, 

a • y oy~xl 0 • 1 km • B.0/100 • o.oso 

Applying these expansion rates along the plume centerline 
{rather than along x), we obtain beyond Station 2 
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. --- -------------------------------------------------------

p (h - h ) / 0 c p % 
• 

where 

• height o! cavity above grade 

The trapped fraction fc is then obtained from Turner (1969) 
Figu~e A-3 where P is the ordinate and fc is the abscissa • 
The remaining fraction is retained in the plume. Table F-3 
shows the parametric values obtained by scaling Figure F-6. 

The concentration field may now be treated as the sum 

(21 ) 

of a building wake plume with source strength fcO and an 
elevated plume with source strength fpO and-centerline h~ights 
as given in Table F-2. 
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Table F-2 

Plume Centerline Heights 

Height of Plume Centerline 1\bove Gratle (feet) 

Distance from ut .,. 5 mph ut = 10 mph ut .,. 15 mph 
stack (ft) Unwarped Warped Unwarped Warped unwarped Warped 

100 216 211 186 188 176 173 

166 226* 216 

300 226 216 199 186 184 163 

728 269 184 212* 167 193 137 

1000 281 143 218 123 196 92 

1500 299 132 227 114 202 91 

1918 311 131 233 113 205* 94 

*Final rise according to Equation 4 



Table F-3 

Plume Cavity Intersections 

x E distance to max penetration 
he • cavity height 

h? ~ plume centerline height 

o z = vertical diffusion coefficient 

P = see equation (21) 
fc = source fraction in building 

wake 
f = l - fc = source fraction in 
P elevated plume 

900ft 
SOft 

138ft 

36.7ft 

-2.40 
0.01 

0.99 

900ft 
SOft 

109ft 

34.lft 

-1.73 
0.04 

0.96 
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Figure F-1 

Plant Physical Configuration 
Three Mile Island Station 
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Figure F-2 

Detailed Diagram of Unit 12 Physical Configuration 
Three Mile !qland Station 
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Figure F-4 

Unit 12 Containment Cavity Dimensions 
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APPENDIX G 

RESPONSE OF TELEDYNE DOSIMETERS 
TO XENON-133 



-~~~~----·-------------------------------------------------------------------------

Intr9duction 

As described in Section 4.0 in the main body o! this 
report, TLO readings were used along with meteorological data 
to estimate the total quantity o! noble gases released. 
There!ore, the response of these TLD's to noble gases is 
important to the conclusions reached. For this reason, 
Dr. Hoyt Whipple was requested to study the theoretical 
response capabilities of the Teledyne (Teledyne Isotopes, Inc., 
westwood, New Jersey) TLD's. This appendix presents the 
results of Dr. Whipples' analysis. At the time this report 
was prepared, there were no definitive field or laboratory 
test results available to demonstrate the response of Teledyne 
TLD's used in the environmental monitoring program. 

Release of Noble Radioactive Gases 

The estimates for the release of noble radioactive gases 
(Table 4-4 of Section 4.0) indicate that xenon-133 constituted 
74\ of the total during the first 33 hours and nearly 100\ of 
the total thereafter. Thus, attention is centered on xenon-133. 
However, during the first 33 hours, xenon-135 constituted 23\ 
of the total, but because of its short half-life (9.14 hours) 
dropped to insignificance thereafter. 

Radiations Emitted by Xenon-133 and Xenon-135 

The radiations emitted by xenon-133 and xenon-135 are 
presented in Table G-1. It is evident that for xenon-133 
the dominant photon radiations are 0.08 and 0.03 Mev, and 
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that the maximum elec~ron energy is 0 •. Ol Mev. The table 
also sho~s that the 0.25 Mev gamma is the dominant photon 
emission from xenon-135 and that the maximum e1ec~ron energ}' 
is 0.91 Mev. 

Teledyne Dosimeter 

The thermo1uminescent dosimeter (TLD) used by Metropolitan 
Edison Company for routine environmental measurements is the 
Teledyne Isotopes device of the so-called "current design". 
This device contains a TLD element which i s a teflon matrix 
containing 25\ by weight of Cas~4 :oy. The TLD element is 
4.45 em long, 3.18 em wide and 0.038 em thick. It is sealed 
in a thin, black plastic holder, which is fitted front and 
back ~ith a layer of copper 0.056 em thick. 

Sensitivity of the Teledyne Dosimeter to Beta Radiation 

The copper layer in the dosimeter has a thickness of 
0.056 em x 8.92 g/cm3 • 0.5 g/cm2, which is sufficient to stop 
completely all beta particles with energies less than 1 . 2 Mev. 
Since neither of the principal noble gas isotopes has an energy 
approaching this value, it may be concluded that the dosimeter 
is insensitive to the beta radiation from these isotopes. 

Sensitivity of the Teledyne Dosimeter to Photon Radiation 

The measured response of the Teledyne dosimeter to filtered 
X rays is given in Figure G-1. The theoretical response of 
this dosimeter has been calculated by the equations which follow. 
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R • R /R 6 nrn m m. 

Rm = D • e-ux/D 
T m 

Rna • Ra/Rs.6 

Ra • D * e-ux/(E * u ) T a 

where: 

R .. response, relative to muscle, normalized to nm 
Rm at E • 0.6 Mev 

Rm • response relative to muscle 

R ... response, relative to air, normalized to R at na E • 0.6 Mev a 

R a • response relative to air 

R m.6 - value of Rm at E • 0.6 Mev 

R a.6 - value of Ra at E • 0.6 Mev 

DT • E(l-e-~Y), for the unshielded TLD 

om - E(l-e-umz), for muf'cle 

E • photon energ~', Mev 

u • total attenuation coefficient for copper, cm-1 

• ~ • energy absorption coefficient for caso4 , em -1 

urn • energy absorption coefficient for muscle, -1 em 

ua • energy absorption coefficient for air 
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X • thickness of copper shield • 0 . 056 em 

• thickness o! the TLD element • 0.038 em 

z • thickness of a unit volume of tissue • l em 

Both the measured and calculated responses are plotted 
in Figure G-1. The agreement between the measured and cal
culated curves is not good. The agreement could be improved 
by assuming a copper shield about twice as thick as the 
0.056 em shield which was used, but this would push theory 
too far. A likely explanation for the lack of agreement 
between theory and measurement is the spread of x-ray energies 
about the stated nominal values. The theoretical curves change 
rapidly with small ·changes of gamma energy throughout the range 
o! 0. 03 to 0.1 Mev and, as a result, the measured response is 
critically dependent on the mix of photon energies used in this 
range. 

Present interest in Figure G-1 is in the responses at the 
photon energi~s emitted by xenon-135 and xenon-133. The 
response of the Teledyne dosimeter to the 0.25 Mev gamma of 
xenon-135 is, at most, 5\ greater than that of the ideal 
dosimeter. The response of the Teledyne dosimeter to the 
0.03 Mev X rays of xeuon-133 is essentially zero. The 0. 056 em 
copper shield transmits only 0.005 of this photon energy. Thus, 
e7en though the TLO material responds vigorously to this energy, 
so little reaches the TLD element that the response is only 
about 6\ that o! the ideal dosimeter. 
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The response of the Teledyne dosimeter to the 0.08 Mev 
gamma o! xenon-133 is, according to Figure G-1, between 2.1 
and 2.9 times that o! the ideal dosimeter. For the reasons 
given above, the calculated response at this energy is probably 
_better than the response measured with X rays. The best 
estimate for the response of the dosimeter to 0.08 Mev gamma 

rays is 2.7! 0.2. 

The following example illustrates the above conclusions . 
Consider l Ci of xenon-133 at a distance of one meter from 
the Teledyne dosimeter. Neglect the beta radiation (which will 
not reach the TLO element) and the attenuation of the photon 
radiation in the intervening air. The actual dose rate at the 
position of the dosimeter is 

Mev R/hr l m from l Ci Number/dis R/hr 

0.08 0.038 0.37 0 . 014 

0.03 0.088 0.47 Q.:.!ll. 
Total o.oss 

Thus, the ideal dosimeter would read 0.055 R/hr at this point, 
but the Teledyne dosimeter will read 0.014 x 2.7 + 0.041 x 
0. 06 • 0 . 04 R/h:, which is about 73\ of the actual dose rate. 
It is interesting to note that a Teledyne dosimeter exposed 
at the National Bureau of Standards to a x~non-133 source, 
read 79\ of the actual dose, implying a response somewhat 
greater than the 2.7 deduced above. 
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The Teledyne dosimeter appears to have the following responses 

neglecting attenuation, relative to an ideal dosime~er. 

xenon-133 

xenon-135 

beta 
0.08 Mev gamma 
0.03 Mev r. rays 

beta 
0.25 Mev gamma 

Immersion Exposure 

res;>onse • 0 

response • 2.7 to 3 
response • 0.06 

response • 0 

response • 1.0 

An immersion dose calculation (dose to air) at the center 
of a spherical source of uniform Xe-133 concentration in air 
was made for a dosimeter with an assumed response to the t~o 
xe-133 photons as shown above. The calculation was repeated 
assuming an ideal (or true) response to obtain the ratio of 
expected T~ response_to true response. Results for spheres 
of several radii are given belowt 

Radius of 
Sphere 

(m) 

10° 
101 

Sx101 

102 

103 

104 

Ratio of Expected 
'l'LD Dose to 

True Dose 

0.695 
0.739 
0.894 
l.QOl 

1.070 
1.070 



J 

. 
I 

It · is shown that the TLD's would trend toward an under 
response !or extremely small radii. However, in actuality, 
as discussed in Section 4.1 of the main .report, plumes were 
often not at ground level near the plant and thus, the dosimeter 
~as not often immersed. Thus, it is shown that the preferential 
attenuation of the 30 Kev photon relative to the 80 Kev in
creases the ratio up to a radius of 100 meters. Similar cal
culations for elevated plumes are discussed below. 

Exposure to Elevated Plume 

For the case where the plume is above the receptor, the 
impact of the selective attenuation of the 30 Kev photon is 
greater. To simulate the dose from a continuous plume of 
radioactive gases, a calculation assuming a line source in 
air was made for several plume heights. Ratios of expected 
TLD response to true dose using the TLD response factorR of 
0.06 and 2.8 for 30 and 80 Kev photons, respectively, are 
shown below. 

Distance from Ratio of Expected 
Line Source to TLD Dose to 

Receotor True Dose 

101 
1.11 

5xl01 
1.49 

102 
2.22 

103 2.80 
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These results sho~ that as the 30 Rev photon is preferentially 
attenuated with increasing source height the relative weight 
of the TLD response to 80 Kev photons increases. ~he net 
ef!~et is an ~ncrease in response as shown in the above table. 

ht certain TLO monitoring stations around the site, quality 
assurance dosimeters suppiied by RMC (Panasonic UD-2005 thulium 
doped calcium sulfate dosimeters) were in place alonq with the 
~eledyne dosimeter. Inspection of the response cu1ve !or the RMC 
dc ~ imeter indicates essentially a flat response (i.e., no over
response) through energies below the 30 Rev Xe-133 photon energy. 
Thus, the RMC dosimeter results are considered to provide results 
near the true value. A comparison o! the measured responses is 
shown below as ratios of Teledyne to RMC responses. 

Ratio of Teled~e to RMC Dosimeter Results• 
Before Accident 

Monitor Through March 29 @ 1100 March 31 @ l 
Location March 29 {I 1600 March 31 @ 1600 Aeril 3 {I 15 

152 0.97 1.25 
452 1.15 1.66 1.26 
SS2 1.10 1.28 1.20 
SCl 1.22 
llSl 1.26 1 . 35 1.22 
l6Sl 1.07 1.29 1.22 
SAl b.!l 1.44 -
Average 1.11 1.36 1.27 

•Tabulated values are ratios of net exposure (milliroentgen) 
after subtraction of transit and natural background exposures, 
but without any correction for energy response. Values are 
not included if net exposures were less than S Milliroentgen 
because of high uncertainties associated with low doses. 

(l)Instrumentation for Environmental Monitoring, Radiation, LBC-l 
Volume J, May, 1972 (upaated periodically) . 
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The results o! the theoretical calculations and measure
ments above are consisten~. The Teledyne TLD's probably would 
respond adequately to immersion in a large plume. However, 
!or most periods after the accident, the plume ~as 
aloft abou~ 50 meters near the TLD's with highest readings. 
Thus, it is more appropriate to consider the elevated line 
source calculations. Here it is noted that for a 50 meter 
plume height, the over-response is calculated to be 1.49. The 
trend of this calculation is not inconsistent with ratios 
derived from comparisons of RMC and Teledyne measurements shown 
in the above table, which also show Teledyne over-response 
averaging 1.36 to 1.27 during the second and third periods 
when the "mix" was almost all Xe-133. There could be a number 
of explanations for the small observed over-~esponse during 
the first period. A probable explanation is that the higher 
energy photons from other isotopes that existed in the mix 
only during the first period dominated the source response. 
Over-response is limited to lower energy photons. 

Conclusions 

The Teledyne dosimeters over-respond to 80 Kev and under
respond to 30 Kev photons. The net effect depends strongly 
on the source receptor geometry. From the plume geometries 
encountered in this situation, it is unlikely that the Teledyne 
dosimeters under-responded. Furthermore, it is unlikely that 
they over-responded by a factor of more than 1.5 for field exposure 
geometries. Any significant over-response at TLD locations 
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near ~he plant {within one mile) would ·have occurred after 
the first dAy, when releases were not as important in 
estimatin9 maxin:um doses or population doses. 
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Table G-1 
Radiations Emitted by Xenon-135 and >:enon-133 

Mean Energy 
Per Particle Mean Number Per 

~ (Mev) Disinte2ration 

Xenon-133: (l) gamma 0.38 0.0002 
0.08 0.37 

X rays 0.03 0.47 
0.004 0.08 

beta . 0.10 0.98 
0.075 0.016 

il'lternal con. elect. 0.08 0.11 
0.04 0.53 

Auger-electrons 0.03 -0.06 
0.003 0.49 

Xenon-135: (2) gamma 0.61 0.03 
0.25 0.97 

beta 0.91 0.97 
0.55 0.03 

(l) MIRD Pamphlet No. 10, p. 83 

(2) Lederer, et a1, Table of Isotopes, 6th ed, 1968, p. 283 
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