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I. SUMMARY
A. OPERATIONAL AND ADMINISTRATIVE PROGRESS
1, Field Test Cities

In Minneapolis, the winter aerosol-test program for 1952-53 was brought to
a close upon completion of the twenty-third field test (and the associated
sixty-third mesometeorological survey), in which the sixty~third release of
fluorescent-particulate material (NJZ 2266) was made since the inception of

current studies in aerosol-cloud behavior,

Necessary equipment was shipped from Minneapolis to St. lLouis, and, at the
close of the present quarterly perioed, 10 independent temperature surveys

had been completed, L wiresonde sites had been selected, and 35 releases con~
stituting 17 field tests, with their complementary measurements of the hori-
zontal and vertical temperature gradients, had been made, These tests were
conducted in How and Item Areas, two sites selected from a general five-
square-mile test area to serve as the counterparts of Able and Dog Areas in
Minneapolis, respectively residential-commercial and dowmtown, Of the 35
releases which comprised afternoon, predawn, and mostly nighttime operations,
two were made on a citywide scale,

Cooperative action on the part of the Canadian Defence Research Board, Civil
Defence authorities, and municipal officials enabled establishment of field
quarters in Winnipeg. From the results of four mesometeorological surveys,
a characteristic temperature strusture was determined; wiresonde stations
were established, and sites suitable for aerosol-cloud studies employing the
fluorescent-tracer technique were tentatively selected,

SECRET page 6
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2, Plans

4 summer aerosol-test program is scheduled for Minneapolis. In St, Louis,
where additional quarters have besn made available; tentative arrangements
have been made for possible fluorescent-particle releases within the St.
Louis industrial complex during the fall of 1953, Field testing is also
contemplated for Winnipeg, field-test personnel to include 62 part-time
workers, Data ~btained from the St, Levi= sprAd Winniner operations will

be processed in the Minneapolis office,
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Be EVALUATION OF WINTER PROGRAM IN MINNEAPOLIS

Of the 63 releases (23 field tests) constituting the winter aerosol-test
program in Minneapolis, 3l relesses have been selected from 1l tests for
evaluation in the present report. These releases of NJZ 2266, comprising
both point and lins~source dispersals from a aurfaco-mountid blower disper-
ser, and including four releases on a citywide scale, were made in four
selected areas of varying topographical and land-use characteristics, In
the evaluation of wintertime asrosol~cloud behavior, some consideration
has been given to St. Cloud racbh soundings and to associated measurements
of the horizontal and vertical temperature gradients, Primary considera-
tion has been given to the results obtained from samplers exposed at sur-
face level, for studying horisontgl distribution of aerosol dosages; at
varying heights, for investigating vertical distribution of aerosol dosages;
at different locations within buildings, for ascertaining the degree of
cloud penetration; and with filter units exposed sequentially both insids
and cutside buildings, for verifying (along with several time-resolution
samplers) that the lengtl: of the sampling periods was sufficient to en-

sure complete sampling of the aerosol cloud,

Pending further confirming data, the following observations may be made:
1, Dosage patterns are similar for releases made from a given point
within a three or four-hour period, provided there are no marked
changes in wind or stability conditions. When a release is made
in or upwind of a river gorge, the aerosol cloud is displaced
laterally and the Jdosage pattern, therefore, is somewhat altered,
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For comparing the areas covered by given dosages, compensation
for the effescts of wind velocity by simple multiplication of
Ct/gm by mph appears to be satisfactory for wind speeds up to

6 mph, but gives values which are too large at higher velocities.
Comparison of CWID values (crosswind integrated dosages computed
for releases at regular intervals of distance downwind to the
limits of the sampling arrays) indicates significant differences
only when daytime releases are made in a residential area (with
resulting low values) and when nighttime releases are mads in an
open area (with resulting higher values), CWID values for re-
leases from points and short lines are more nearly comparable
than those for point and long line releases.

Where comparisons are possible for tests conducted under similaxr
conditions, there are no apparent significant differences be=-
tween the values expressing the relationship of area and dosage
per gram for point-source releases of 1.5 to 13,3 grams and for
short line releases of 14,3 to 23,5 grams,

Wichin the height ranges of buildings used in studies of cloud
attenuation and at the given downwind distances from the source,
there seems to be no significant decrease of dosage with height
in built-up areas.

Results from one test indicate that under generally unstable con-
ditions, increased instability due to high building density can

cause a rapid dissipation of the asrosol cloud,
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7+ Penetration of downtown buildings by the aerosol cloud does
not appear to be a function of height and does not differ
appraciably from that noted within structures located in a

residential area,
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II, FIELD OPERATIONS AND MANAGEMENT

A. ADMINISTRATION
1. Organisation

There were no additions to the full-time field office personnsl during
the current report period, The organization remains at 1l full-time
employees in Mimmeapolis and one in St, Louis,

As of 31 March, the total number of part-time employees in Minneapolis

was 180, During the current period, only two aerosol tests and the
corresponding meteorological surveys were performed in Minneapolis., Sev-
eral part-time employees normally assigned to perform field work were
trained for and utilised in laboratory analysis work. In Minneapolis the
major portion of the field force was inactive pending resusption of test
activity in the summer. During the period, eight people were hired and 25
were separated, leaving a totel of 163 on record as of 30 June,

At the start of the current quarter; as reported in QR 3, the part-time
force in St, Louis numbered 53, Some 157 people were hired, and 13 were
terminated; leaving 197 employees on record at the end of the quarter,

In Winnipeg, 62 part-time workers were hired in the month of June, repre-
senting mainly the men used in preliminary metearological surveys but in-
cluding those initially hired for the field test crew,

Tables II-l, II-2, and II-3 show both full-time and part~-time manhours
expended in the curreant period in Minneapolis, St. Louis, and Winnipeg o
respectively, broken down by months and activities,
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2o Facilities

For performance of aerosol tests in St. Louis, additional space of approxi-
mately 3500 square feet was procured on a month-to-month rental basis, This
additional space adjoins the existing field office in the second-floor garage
at 5589 Pershing Avenue, and includes 500 square feet of office space to
ascommodate the functions of aerosol-test administration. The balance of the
space is open-garage area for the equipment assembly area, crew assembly area,
battery-charging room, instrument and tool crib, and the laboratory, The
latter three rooms are of light knock-down construction, with wall and ceiling
panels prefabricated in Minneapolis, It was anticipated that these enslosures
would be utilised at: field offices remote from Minneapolis, and, therefore,
were constructed to permit easy assembly, disassembly, and transportation, The
only addition to the St, Louis office to permit initiation of aerosol tests,
other than mentioned above, was a 220-volt, 3-phase eleotrical power servioce
to the battery-charging gensrators,

Some 12,000 pounds of equipment and facilities were shipped by one motor van
from Minneapolis to St, Louis, Included in the shipment were all sampling
units, two battery-charging generators, meteorological instruments; tools,
supplies on hand, prefabs, and office equipment, The complete move and re-
establisiment of this siseable amount of equipment and facilities was accom~
plished in less than & week without significant damage to the transported
gooda, At the end of the current period, with St. Louis tests completed,
facilities and equipment were in the process of transfer directly to Winniw
peg by a similar type of transportation,
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SECURITY INFORMATION




SECRET

SECURITY INFORMATION

For project operations in Winnipeg, quarters were procured by the Director
of Civil Defence of Winnipeg, The space consists of approximately 3000
square feet in two adjacent temporary buildings at Stevenson Air Field,
some 3% miles west of downtown Winnipeg, These buildings are occupied in
part by the Air Cadet lLeague of Canada to which the buildings are assigned,
Various store rooms and assembly rooms are used for administration, equipe
ment preparation and assembly, and laboratory functions, The arrangement
has besn extremely satisfactory. Adequate parking space is available adja-
cent to the buildings, facilitating loading of sampling equipment and car-
mounting of meteorological instruments, A 220-volt, 3-phase electrical
service was installed from an outside pole 1line to one of the buildings
for the battery chargers,

3o Security

No special security measures wers instituted in gonnection with the Winni-
peg operation, inasmuch as all evaluation of filters and computing of
meteorological and field-test data are performed in Minnsapolis,
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B, METEOROLOGICAL SURVEYS
1, General

The purpose of the mesometeorological surveys conducted during the
current period was to determine the herizontal and vertical tempera-
ture distributions to serve as a basis for the se’iction of asrcsol-~
test sites in St, Louis and Winnipeg, and to obtain data both for de=
termining any possible effect of these distributions on the diffusion
of aercacl clouds in Mimmeapolis and St. Louis and for investigating
the changing distributions in various weather situations in Minneapolis

and St, Louis,

In order to obtain the temperature data,; traverse routes in all three
cities were designed to include the business area, most of the residen-~
tial area; and sufficient undeveloped area to enable the establishment

of the characteristic distributions which affect aerosol diffusion, It
was found that eight routes were necessary for minimum coverage in St,
iouis, and the routes were redesigned accordingly prior to starting the
asrosol-cloud tests, Only five instruments were available for the Minne-
apolis tests, although a minimum of six routes will be necessary for sum-
mer tests, It was found necessary to design six routes for Winnipeg tests,
4s in the past, four to eight circuits were made on each route in accord-
ance with the requirements of each field test., Wiresonde ascents were
alsc conducted in both business and undeveloped-area locations, ascents

being made once each hour to coincide with traverse operations.

SECRET Page 17
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2, Test Data

Table II-i4 lists the three mesometeorological surveys conducted in Minne-
apolis in the current period, the four surveys conducted in Winnipeg, and
the 25 survays in St, Louis, This table shows the pertinent statistics
on the number of routes, runs, wiresonde ascents, maps obtained, and mane
hours expended during the period for various phases of the operation in
connection with these surveys, The manhours expended during the current
period on surveys coqductod in previous periods are not included,

3, Public Relations

Mestings were held with various city officials of St. Louis for the pur=
pose of completing arrangements for wiresonde and field-test operations,
Minor difficulties with the Park Commissioner were ironed out with the
completion of the change in city administration, The St. Louis police de=-
partment was quite cooperative at all times;, and the fire department aided
in the recovery of a kytoon and thermistor which had become entangled in
a tree during gusty winds, The public showed considerable interest when
Forest Park had to be used for the undeveloped-area wiresonde esite, How-

ever, no incidents of consequence occurred,

Civil Defence and city officialc of Winnipeg and surrounding municipalities
were exceptionally cooperative in helping to initiate mesometeorological
operations in that city. As a result, considerable interest was shown by
the press and the public, Traverse car operations evoked little interest,

However, the first wiresonde ascents drew quite a large crowd;, one teenage
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member of which had to be restrained from using the kytoon as a target for

his bow and arrow, Subsequent use of more remote locations eliminated

this difficulty,
4, Traverse-Route Plaming

The general principles of traverse-route planning, as discussed in JR 3,
applied directly to all route planning completed during the current peri-
od, Additional factors exerting considerable influence on such planning
in Winnipeg were the number of unpaved streets, which becams impassable
during and after rainstorms, the existence of traffic bottlenecks at brid-
ges and railroad underpasses, and the large number of mapped streets that
did not exist, The routes as finally deeigned averaged 17 to 20 miles,
but the coverage of each route was not as comprehensive as similar routes

in Minneapolis because of the aforementioned factors,

The new routes designed for St, Louls early in the current period were
based largely on experience to date., Because of street patterns and
traffic conditions, it was necessary to limit these routes to 12 to 17
miles in length,

5 Traverse Scheduling

The scheduling of traverses during the current period was conducted in

accordance with the policy outlined in JQR 3,
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6. Selection of Wiresonde Sites

In accordance with the principles discussed in JQR 3, wiresonde sites were
selected in both St, Louis and Winnipeg during the current period. The
St, Louis business-area location was established on top of a two~story
building on the northwest corner of Eighth and Delmar, very near the cen-
ter of the heat island, The undeveloped-area location was established in
Forest Park in the lowest accessible spot. An alternate undeveloped-area
location for use on Sundays or holidays was found at Wilmore Park on the
south edge of the city, An additional site was located in the aerosol-
test area on & three-story building on the northwest cormer of Benton and
Leffingwell,

The business-area location selected in Winmnipeg was the roof of the three-
story Dominion Motors Building on the northwest corner of Fort and Grahanm,
about 1000 feet from the center of the heat island and on the edge of the
high building area, A satisfactory undeveloped-arsa location was found
in an open field on the northwest corner of Watt and Melrose in East
Kildonan, three miles north-northeast of the heat island, The coldest
point in the area seems to be one-half mile further out, but trees pre-

clude the use of wiresonde equipment there,
7. Wiresonde Scheduling

The scheduling of wiresonde operations during the current period was strict~
1y in accordance with the policy outlined in JQR 3,
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8e Mobile Meteorological Stations

The organmization, equipment, and function of mobile meteorological stations
as used during the curreat period were covered in QR 3. Various eriteria
for locating the surface-laevel stations were tried in an effort to obtain
the most representative data for use in evaluating the aerosol-test pat-
terns, None of these criteria has given completely satisfactory results,
and efforts are being continued to improve them. Wind directions taken at
the rooftop stations have been found to be much more reliable both for plan-
ning dispersal operations and for evaluating the results,

9. Data Reduction and Analysis

The procedures outlined in JQR 3 were followed in the current period., Data
reduction and map plotting were in progress at the end of the psriod, How-
ever, the analysis of many of the tests was not completed because of the
immediate pressure of operating duties, With the completion of most of the
organigational work, more time will be available for analymis in coming
months,

10, Personnel

As was anticipated, the tight labor market in St, Louis made it difficult
to obtain adequate personnel, particularly responsible personnel, The scope
of several of the tests was limited by failure of employees to report for
duty, It was necessary to discard some data because of obvious poor quality

and incompleteness, The rapid personnel turnover, coupled with the generally
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disinterested attitude, made it extremely difficult to retain even a mu-~
cleus of trained people,

In contrast, the Winnipeg situation was considerably better, An adequate
number of pesople was available and a gensrally good attitude was exhibited,
Through the cooperation of the Official in Charge of the Weather Office, the
services of trained observers were obtained who served as wiresonde captains
and Mobile Met orews,
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C. FIELD TESTS
1, QGeneral

During the current period, tests to determins the behavior of aerosol
clouds within cities were conducted principally in St, Louis, In Minne-
apolis, on 28 April 1953, two releases were made on a citywide scale,
representing final winter operations in that city.

From the general five-square-mile area selected for St, Louis asroscl
tests as outlined in QR 3, two separate testing sites were selected, A
detailed description of these sites will be included in a subsequent quar-
terly report covering summer operations in St, louis, The two areas con-
sisted essentially of a densely populated residential area including soms
commercial and mamufacturing areas (designated How Area, the counterpart
of Able Area in Minnespolis), and a downtown section encompassing most of
the tall buildings in St. Louis (- ssignated Item Area, the counterpart of
Dog Area in Minneapolis),

A total of 17 field tests were conducted in which tracer material was re-
leased 35 times, The initial test in which no tracer material was released
consisted of two runs and was performed to train operating personnel and
to obtain samples of background particulates in the St, Louis area, 1In the
residential area 20 releases were made, and in the downtown area 13 releases

were made, Two releases were made on a citywide basis,

Operations for the period in St. Louls represent a total of 50 field experi-

ment hours (during which aerosol clouds were being sampled), representing
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an expenditure of 7511 mgnhours of full-time and part-time personnel to
accomplish the field and laboratory phases of the program, It is noted
that the field work was completed in the current period; but the labora-
tory work was only partially complete as of 30 June, Field tests were
conducted predominantly in the evening hours between 2000 and 2300 CST,
with several supporting experiments being conducted in each area during
the afternoon hours between 1300 and 1600 CST, and during the early
morning hours between 0000 and 0500 CST.

2, Test Data

Table II~-5 enumerates all field tests aonducted in St. Louis during the
period covered by this report, Pertinent statistics are given relative

to the several main phases of a field operation and the attendant analysis
work, Total manhour expenditure figures in various operations and manhour
figures per unit operation are presented, The test data for the one field
test conductad in Minneapolis during the current period will be included
in a subsequent report with other Minneapolis testa.

30, Public Relations

As previously outlined in JQR 1, advance meetings with St. Louis city of-
ficials were held in the fall of 1952 in preparation for conducting aero-
sol tests in that city. In April of 1953 meetings were again held with
representatives of the Mayorts office, with the Chief of Police and his
representatives, and with members of the Park Board, during which the

various phases of the summer test program were outlined.
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In preparation for the conduct of aerosol-cloud tests in industrial com-
plexes in the St, Louis area in the fall of 1953, meetings were held dur-
ing the current period with officials of Monsanto Chemical Company, Socony-
Vacuum 0il Company, Granite City Steel Corp., and the Board of Aldermen of
Oranite City, Illinois, As a result of thess meetings, the full coopera-
tion of these industrial firms was extended to The Ralph M, Parsons Company
in the prosecution of the testing program, with permission being granted
by all firms for use of company properties for field-test sites. Tesis

are planned at a Monsanto plant located in St. Louis proper; representing

a large chemicals manufacturing complex; at the Socony=Vacuum refinexry

in East St. Iouis; Illinois, representing a large petroleum refining com-
plex; and at the Granite City Steel Corporation; representing a large

steol manufacturing complex, including blast furnaces, open hearth fur-
naces, and blooming and rolling facilities,

Much less public interest and curiosity was aroused by the field-test
phase of the program in St., Louis than was experienced in Minneapolis,
How Area consiasts principally of a densely populated slum district, and
initial operations in this area were planned with particular precautions
being taken in the arrangement of equipment and scheduling of manpower to
minimize the possibility of loss of equipment, The Police Department re-
quested that it be notified prior to each test in this area in order to
be prapared to quell any disturbance resulting fxom the presence of the
test crew in the area, While the nature of the district justified such
precautions for each operation, the whole program was conducted without a

single case of wandalism or disturbange, Those residents in the How Area
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contacted for location of sampling equipment in homes were found to be

extremely cooperative.

Although the St. Louis press was cognizant of the test program being con-
ducted, only a few small articles were printed during the period. Public

interest was at a minimum,

In preparation for conducting meteorological and aerosol=-cloud tests in
Winnipeg, representatives of the Chemical Corps, Stanford University, and
The Ralph M, Parsons Company met in May of 1953 with a member of the Cana-
dian Defence Research Board in Ottawa. The operating phases of the pro-
gram were outlined; and at this time formal authorisation was given to

conduct the aerosol study in Winnipeg.

The field office received the utmost cooperation from cognisant repre-
gsentatives of the Defence Board in setting up operations in Canada, Ex~
tremely valuable guidance and assistance wers received from Civil Defence
authorities and municipal officials in Winnipeg. Only with such coopera~
tion could the field testing program have been initiated in a foreign

country in the short time available,
ks Test Planning

Field-test arrays in St, Louis have been devised generally in accordance
with pringiples discussed in JQR 3. As previously stated, the extent to
which a change in sampler array may be made in the field to accommodatd a
general wind shift is controlled by time available for moving the equip-

ment and by the adequacy of field communications,
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S5e Sampling

Part-time employees hired as sampler attendants in St. Louis were pre-
dominantly family men normally engaged in various private and civil
occupations, in contrast to Minneapolis crews which consisted largely
of college students, Because of the greater maturity of men available
for hire, it was found possible in the initial job interviews to select
qualified men for field crew captains to supervise the sampler field

crevws,

This group of crew chiefs was given instruction in operating proc;eduroe
prior to initial assembly of the remaining members of the crew, and these
supervisors were delegated the responsibility of disseminating such opera=-
tional information to men under their cognizance at the initial training
session, The advantages of this procedure off et the generally uninter-
ested attitude prevalent among St, Louils part~time employees and permitted
the organization of an efficient working force at the outset of the test-

ing program,
Remaining aspects of the air-gampling operation are described in JRQR 3,

During the latter part of the St, Louis series of aerosol tests, in addi-
tion to the usual detailed sampling of the airborne cloud, clean glass
plates for the measurement of fall-out were placed at five to six points
up to 1500 feet downwind from the release point, These measurements were
desired to obtain an estimate of the nature and magnitude of the fall-out

of FP material occurring during the St, Louis aerosol tests and to compare
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these data with similar studies made in connection with the Stanford field
experiments (SQR 1856-4). Results of this phase of the program will be
treated in a subsequent joint quarterly report on the St. Louis tests,

6, Aerosol Generation

Organization of the aarosol-generator crew remained as described in

RR 3,

A procedure calculated to preclude the possibility of contamination by
fluerescent-tracer material of field office premises, in addition to those
outlined in QR 3, involved the storing and charging of the generator bat-
tery power pack at the location of generator storage, remote from the field
office, This procedure will be maintained during all forthcoming test

periods,

It was first noted in St. Louis that the finely powdered bulk NJZ 2266
material has a8 tendency to clump badly under high humidity conditions,

thus causing the material to feed poorly from the metering mechaniamn into
the disperser generator, Unless special precautions are taken when opera-
ting under high hrmidity conditions, the feed rates fall below those cali-
brated for given operating voltages, To remedy this condition, the fluores-
cent material is heated in an oven until "fluffy” and is then stored in an

air tight container until ready for use in the field,
7. Teat Direction

The field test direction procedures have remained as indicated in QR 3,
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8. Equipment Preparation

An operational problem in St, Louis which did not arise in Minneapolis
was the high ambient temperatures which limited the rate at which sam-
pler batteries could be charged., With room temperatures consistently
above 90° F day and night, the temperature of the electrolyte on the
batteries was found to reach the manufacturer'’s recommended maximum of
110° F after only two hours of charging, and would then increase to

130° F and above if allowed. In the interests of preserving battery life,
it was necessary in such cases to shut down the charging generators after
only & few hours of charging to permit the electrolyte to cool before re-
suming the charging operation, This procedure effectively limited the
number of samplers available for certain taests,

9. Laboratory Analysis and Data Processing

During the current psriod of field testing in St., Louis, all microscope
analysis of exposed filters, computation of total dosages, and plotting

of dosage distribution and wind-flow maps were performed in the Minneapo-
1is office, Exposed membrans filters were mounted on slides and identified
in the St, Louis laboratory and were then shipped to Minneapolis for pre-
liminary evaluation within a few days after a field test, Pertinent results
were then communicated to the field test director, In this manner, all work
of a possibly classified nature was performed by cleared personnel away from
the St. Louis office; and no special security measures incident to handling

cof classified material were required,

SECRET Pags 31

SECURITY INFORMATION




SECRET

SECURITY INFORMATION

Filters exposed in certain tests in 8t. Louis have shown a high percentage
of fluorescent particles of a green hue as contrasted with the distizsily
yellow hue of the tracer material, Evaluation to date indicates that the
locations at which the green particles are found bear no relation to the
path of the tracer aerosol and represent background contamination from one

$0 several unknown sources in the St. lLouis area,

Gensral analysis procedures are outlined in XR 3,
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IIT. WINTER AEROSOL TESTS IN MINNEAPOLIS

A, SUMMARY AND SCOPE OF OPERATIONS

The extensive winter aerosol-test program completed in the present quar-
terly pericd consisted of 23 field tests; in which 63 independent re-
leases of fluorescent-particulate material, from either point or line
sources, were made in four selected areas of varying topographical and
land-use characteristics. In addition to Able Area, essentially resi-
dential as described in JQR 3, Bgker, Charlie, and Dog Areas--respectively
residential, open, and business--were employed in the aerosol-cloud studies,

Descriptions of the latter three areas are given below in Section III-B.

Eightean of the 63 releases constituting the winter aerosol-diffusion pro-
gram were reported in JQR 33 the remaining 45 releases (comprising 15 tests)
may be catalogued as follows, by number of tests, corresponding number of
releascs, and testing sita:

2 tests (consisting of 6 releases) conducted in Able Areas

5 tests (1l releases) in Baker Area;

3 tests (12 releases) in Charlie Areaj

3 tests (9 releases) in Dog Area; and

2 teats (L releases) on a citywide scale.

0f these 45 releases, 34 have been selected from 1 tests for evaluation
in the present report, They are summarized below (Table III~-1l) in terms
of asrosol-generation data, metecrological conditions, and dosage-area

information, For each test, whenever warranted, the applicable isotherm

map for an associated temperature survey, the synoptic meteorological
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summary, St. Cloud raob sounding, wiresonde graphs, adjusted dosage-aresa
relationships, isodosage charts, time-resolution graphs, and building
summaries are given in the appropriate appendix devoted to the presenta-
tion of data for all tests conducted in a given area (see Appendices A-E).

Evaluation of the complementary temperature surveys, in terms of Dy,

[hﬁbm],in, and other quantitative values, will be made in a later report,

Unlike JQR 3, which described only point-source releases in one area {Able),
the present report evaluates 1l lins-source releases, as well as 23 point-
source releases from a vehicle-mounted blower disperser.# The length of
line release varied from 1500 feet, as in the case of FT 0019, to 7 miles,
as in the case of the citywide test FT 0023, Not only was Clinton School
used for studies of aerosol-cloud penetration, as in Able test FT 001k,

but Pioneer Hall, a dormitory on the campus of the University of Minnesots

(in Baker Area, FT 00139),#% and sever downtown buildings (in Dog Area,

#Not included are FT's 0016a and 0016b, which were made from a roof-
mountad disperser, as were the four releases (FT!s 0009b, 0010a, 00lla,
and 0011b) reported in JQR 3,

#nOn the isodusage charts for FTs 0005a, 0005k, 0006a, and 0006b (Appen-
dix B), there is no indication of the sampler array at Pioneer Hall,
since the building was not in the path of the prevailing wind direction
and hence of the aerosol cloud,
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FT%s 0015, 0016, and OO17) were also employed, In addition, roof-located
samplexs were arrayed on some 20 buildings, in the four line-source re-
leases of FT's 0022 and 0023 (Table E~1),

Iike the tests evaluated in the last quarterly report, those described in
the present were conducted 't night and included predawn releases (FT's
0017 and 0021), Sampler-array procedures for these tests were esseniially
unchanged from those reported in JQR 3. For example, samplers in each of
the downtown buildings, as in Clinton School and selected residensces (JQR
3), were placed at different heights, some with holders extending beyond
the windows for measuring vertical attenuation of the aerosol cloud, others
completely inside for measuring cloud penetration, and including those with
filter units sequentially exposed during a given release, In Charlie, the
open area used as site for ons series of tests, samplers were located on
the ground, with filter holders generally fixed to stakes at the four-foot
level, Though ssveral samplers in certain tests had to be relocated out-
side the stake area and hence were placed at the sampling-unit level, all
units are nonetheless considered within the usual classification, as out~-
3ide samplers at the one to six-foot elevation., Procedures for estimating
the fluorescent-particle count were likewise unaltered, though some diffi-
culty in arriving at a more definite count resulted when melted ice or snow
crystals on the filters exposed in the Charlie releases caused some parti=
cles to move to the edges of the filters., Dosages presented with the sym-
bol W (see Figs, C~3, C~10, C-11, and also B~28) should therefore be re-

gardsd as conservative low values,
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Despite the broader scope of the aerosol tests presently considered,

their specific objectives are essentially the same as those listed for

the tests evaluated in KR 3, They, too, were designed:

1,

2,

30

ko

Se

6o

to study horizontal distribution of the aerosol dosages near
the surface under varicus regional and meteorological condi-
tions;

to ascertain the reproducibility of isodosage patterms under
given meteorological conditions;

to determine the relationship between point and line-source
releases in a given area, i.e,, to determine whether the point-
source data from these tests are additive and may be converted
to line-source or multiple-point source data in any desired
combination for estimating munitions requirements;

to study, on a limited scale, vertical distribution of the
asrosol dosages;

to investigate, on & limited scale, penetration of buildings
by the aerosol clouds and

to verify that the length of the sampling periods was sufficient

to ensure complete sampling of the aerosol cloud,
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B. TEST SITES*
l. Baker Area

Baker Area, bisected by the Mississippi River meandering in an S=-shaped
course from the northwest to the southwest corners, was selected for the
investigation of possible specific effects of the river on the local air-
flow patterns and hence on the aerosol-dosage patterns, as compared with
those obtained in Able Area, The Baker testing site is located approxi-
mately two miles southeast of the downtown area (Dog)., East of Cedar
Avenue Bridge are the St, Anthony Falls, and below these are the locks
presently under construction, Along both sides of the river there is
extensive dsciduous tree cover which is particularly dense south of the
Washington Avenue Bridge. During the winter, the Mississippi is usually
frozen over for approximately two to three months, though such was not

the case during the period covered by this report,

The ground surface on either side of the river varies from 820 to 846
feet above sea level, Steep cliffs are located north of Washington
Avenue Bridge, on the east side of the river, The river surface, as
represented on the topographic map of the area (Fig, III-2), is approxi-
mately 80 to 100 feet below the general ground level,

The University of Minnesota is located on the east side of the Mississippi
and on both sides of Washington Avenue. The campus is tree covered and

includes large old brick buildings, and several buildings under construction

#See Figure ITI-1 for map showing location of test sites in relation to each
other,
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in the southern section, The central heating plant is located on the
river., Only the newer buildings are air conditioned and equipped with
steel-sash casement windows; double-hung, wooden-sash windows are gen~-

erally found in the remaining buildings,

Railroads form part of the industrial complex north of Washington Avenue
and west of the river. Only the Great Northern Line;, ruming north of
the University area, is depressed beneath the street and the general
ground surface. In addition, the industrial complex consists of coal
docks, tank farms steel and brick warehouses, steel mill buildings, and

grain elevators of reinforced concrete (Fig. III-3).

Beyond the industrial structures sre residences and commercial buildings,
The latter are gensrally two stories high, of brick construction, and are
located along the main streets;, predominantly at the intersections of
poorly maintained asphalt roads., The first floor of a commercial building
is typically employed for business activities, while the second floor is
put to residential use., The typical home is a two-story wooden-frame
structure, approximately 30 years old, Apartment buildings are usually
brick structures from three to eight stories high,
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GRAPHIC SCALE
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FIGURE TI-2
TOPOGRAPHIC MAP OF BAKER AREA, MINNEAPOLIS
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2, Charlie Area

Charlie Area was selected as a test site to represent open flat terrain
subject to the same meteorological influences as the adjacent built-up
area, It is located approximately eight miles south of downtown Minne~
apolis, and is bounded by Highways 5 and 100 on the south, by Thirty-
fourth Avenue South and Fort Snelling National Cemetery on the east, by
Seventieth Street on the north, and by Twenty-fourth Avenue South on the
west, These boundariea are the heaviest traveled roads affording access
to the Wold-Chamberlain Municipal Airport to the northeast,

The area consists of relatively flat terrain, with gradual variations in
loleration from 806 to 840 feet above sea level. The lowest depressions
are found in the south-central portion adjoining the nominal Belt Linej
highest elevations are found in the southwest corner, The relative even-
ness of the terrain is further indicated by the A cross-section line (Fig,
ITI-}4); the deviation from the general level, either above or below, is
not much greater than two feet, Variation in the B cross-section 1loes not
exceed 1l feet (818 - 832),

In winter, snow depth over the area aversages about one foot, The low spots
are sometimes filled to a depth of 10 feet or more, while the relatively
high section in the center averages about 10 inches in depth. The lake
in the north-central portion of the area (Fig, III-S5) commonly freezes
over during the season,

Buildings are scattered and few, and therefore have negligible effect on
the air-flow and temperature conditions, Orain and truck farming consti-

tutes the main activity in Charlie Area,
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‘ FIGURE III-5
AERIAL VIEW OF CHARLIE AREA, MINNEAPOLIS
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3. Dog Area

Dog Area, north of Able Area and northwest of Baker, is located in the
densely commercial segment of Minneapolis (Fig. III-1), It is bounded
essentially by Third Avenue and the outlying railroad complex on the
northwest, by the Mississippi River on the northeast, by Park Avenue on
the southeast, and by Eleventh Street on the southwest., The center of
the downtown section is traversed by asphalt streets; and the periphery,
by streets combining brick and asphalt., Main business thoroughfares
include Hannepin Avenue, Marquette Avenue, and Nicollet Avenue between
Washington Averme and Twelfth Street,

The ground surface varies in elevation from 854 feet above sea level,

at Nicollet and Sixth Street, to 818 feet at First Street North and Port-
land Avenue, As evidenced by the A cross-section line on Figure III-6,
the gently rolling land tends to slope toward the Mississippi. The rail-
roads, vnich are most heavily concentrated along the northern and eastern
edges of Dog Area, run along the river; only at the northern edge are they

somewhat depressed below the general ground surface,

Tree cover is paxticularly extensive along the southern and western edges

of the area (Fig, III-7). No trees can be found in the downtown section,

Along the railroad tracks are factories and warehouses, and northwest of
First Avenue North are old brick and steel warehouses, Garages, gas sta-
tions, small manufacturing plants; and other types of commercial buildings

are scattered throughout Dog Area,
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Office buildings are predominant in the downtown section, from First Avenue
North to Third Avenue South, and from Washington Avenue to Tenth Street.
Those toward the center of town, at Hennepin and Washington Avenues, are
0ld; those at Marquette Avenue and Sixth Street are of comparatively recent
construction, Structures range from one-story to multistoried buildings
such as Foshay Tower, 32 stories high, Desoriptions of individual buildings
used in the Dog Area fisld tests are given with Figure III-8, the oblique
sorial view whick ... - +hese downtown buildings,

In the southe . and western portion f the area are residences repre-~
senting 8o’ . of the oldest structuwr , in Minneapeclis, The typical house
1. two or three stories high, of fi' ma or stucco sonstruction, and has an
attic, It is generally 50 years old, in poor condition, and equipped with
storm windows in the winter and with screens in the summer, The numerous

brick apartment buildings are approximately 20 years old,
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FIGURE MM-7
AERIAL VIEW OF DOG AREA, MINNEAPOLIS
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Fipure T11-8

Oblique aerial view of downtown Minnoapolis showinp array of buildings used in the Dop Arca
releases, Values obtalned from samplers placed within Lhe individual buildings are tabulated
in Appendix D (Figs. D=7, D-1%9, and D-33), See also Appendix E (Tablo E-1).

1., ANDRUS BUILDING, at 512 Nicollet Avenue, i3 a commorcial, ten-story building of steel
and brick construction, Bullt in 1900, it has one full floor bagement and double-hung,
wood-sash windows. Storm windows are not usad, nor is there air conditioning on tho upper
floorg. Steam heating is supplied from an outside source located in the Plymouth Building,

2, FIRST RATIONAL BANK BUILDING, a steol and concrete structure built in 191y, is located
at Fifth and Marquotte Avenue, It is 19 stories high, with an average floor space of 10,000
square feet. Banking activities are conducted only on the first four floors; the remaining
floors are used commercially. In addition to lwo full bagements, the building has a small-
er basement for use as the power room., Coal i3 used Lo hnat the premises. The fourth
floor 18 the only floor that is alr conditioned throupghout; on all other {loors single-room
units are placed at windows, Theso windows are of the double-hung, atcel-sash type, There
are no storm windows in the building.

3. NORTHWESTERN BELL TELFPHONE BUTLDING, located at Third and Sixth Streots, is a rein-
forced concrete structure, 26 stories hipgh, Tt is built in two sectlons: the first, com=
prising 11 floors, i3 the older, while the second is approximately 25 years old, Averapge
floor space for the first 12 floors is 20,600 square feot; for the next five floors, 19,365
square feet; and for the 1fth floor to Lhe ruof, 20,600 square feot, Tt has three full
bagsements and steel-sash, double-hung windows, but nostom windows, Air-conditioning units
are emploved -nly in the cafeterin; in the telephone-operator rooms, fani are used,

. NORIHWESTERN NATTONAL RANK BUTLDING, located at Sixth Streot and Marquette Avenue, con-
sists of 16 floors, although sevoral penthouses pive It a helpht approximating 19 storles,
Averape floor gspace is 25,000 square fect, Twonty-three years old, the building is of con-
crete and steel construction to the eighth floor and of reinforced concrete t- the six-
toenth floor, The first fivo floora are used for banking aclivities and the upper 1L
stories for commercial purposos, Of the two bhasements in the bullding, one Is used for
shops, bank vaults and storage, and the second for housing the heatinpg and power facilities,
For these basemonts and the first flve floors only, a contral air-conditioning unit is
employed. Small individual units are installed on other floors. Two larpe fresh-air

ducts are located on the roof Ml wore not used durinpg the Dop Aroa rcleases., (Oas is the
primary fuel used to heat the premises, while oil 1s avallable on a stand-by baals, The
building employs two types of windiws-~the double-hung, wood sash and the out-swung steel
casement, For the latter type, approximately 175 storm windows are provided,

5. BAKER BUTLDING, located nt 733 Marquette Avenue, 18 censtructed of reinforced concrete,
with brick exterior, Frected in 1928, this commorcial building has 12 full floors, ench
consisting of approximately 500 square feot, In the basement, which extends beyond the
floor gpace of the building, is located the central power plant servicing several larpe
structures within the area, Steam heatinpg 13 supplied by the central heating plant loca-
ted hehind Baker Buildinp, There is no air conditioning; however, fresh-air chcts are
located on the roof., The building is nlao equipped with Riche Browne windows, which are
gimilar to steel casements,

6. MEDICAL ARTS BUILDING, located at 325 Ninth Strost South, consists of two sections: the
first, built in 1925, is 10 stories hiph, averaping 11,000 square feet per floor, and the
gecond section, built in 1929, is 19 stories hiph, each averaging 5000 sqQuare fect, The
building is constructed of reinforced concrete, with a brick exterior, and has one small
basement and a sub-basement. It is well-maintained and heaterd by vacuum steam, A fresh-
air duct on the second floor is used in the basement, There are no storm windows in the
building,.

7. FOSHAY TOWFR, at 821 Marquotte Avenue, 18 a steel and concrete building constructed in
1929, Tt congists of 32 stories, each averaping LS00 square feet, Tt is Lh7 feet high,
with an antenna extending another 160 feet. Of the four basements in the bui lding, the
first and second arc used as garages, the third as the power plant, and the fourth as a
pump room, Steam heating 13 supplied from an outside source located in the rear of ihe
Raker Ruilding, There 1is no overall air-conditioning system in this commercial bmi 1ding,
though single alr-conditioning units are installed in several offices. The Riche Browne
windows are out-swung, stecl-sash casements,
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Figure III-8
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Co EVALUATION OF AEROSOL~CLOUD BEHAVIOR IN MINNEAPOLIS
l, Dosage Areas

The areas within selected dosage isopleths (particle-minutes/liter) have
been measured for all releases except in those cases where the disposition
of the samplers with respect to the cloud path was such that little confi-
dence could be placed in the areas derived from uncompleted isopleths.#
The areas enclosed by the selected isopleths have been plotted against ad-
Justed dosage values obtained from multiplication of the dosage by wind
speed and division by the mumber of grams of FP material released, The re-
sulting graphs of "Adjusted Dosage-Area Relationships" are presented in

the appropriate portions of Appendices A through E,

The consistent use of one set of dosage values in the isopleth analyses
precludes having the same set of Ctomph per gram values for all releases.
S8ince the area values are also non-uniform, exact comparisons of the ad-
Justed dosages and related areas cannot be made between different releases.
The isopleth values used are powers of 10; the areas enclosed within these
isopleths are listed in Table III-1, along with wind speeds, amounts of

FP material released, and other data pertinent to the individual release.

Despite the lack of a standard set of Ct-mph per gram values, comparison
of the results of different rsleases may be made in & general way, When
the areas included within the dosage isopleths are plotted on log log paper

as functions of the corresponding adjusted dossges, it is found that the

#Releases not included, therefore, are FIs 001l2a, 0012¢, 0012d, OOl3a -
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plotied points for both short line and point releases approximate a straight
line, Therefore, the relationship for a given dosage per gram, wind speed,
and area enclosed within the given dosage isopleth may be expressed

Q&éggg ° Ak = O, The lines obtained from the plot of values for different
releases have similar slopes; in general, a decrease of Ct-mph per gram by a
factor of 10 is associated with an increase of area by a factor of 7., The

exponent for A in the expression above is thus established as 1,18.

To investigate the effect of wind speed as a possible explanation for the
lack of coincidence of the plotted values for different releases, the ex-
prassion g; » ALe28 1os been evaluated for all corresponding values

of Ct/gm (particle-minmutes per liter per gram) and A (square yards) and
has been plotted against wind speed (miles per hour) in a scatter diagram
(Fige I1I-9)e In addition to the tests included in this report, this dia=-
gram includes points cbtained from FTs 0003-0011, which were reported in
R 3. The amounts of FP material released ranged from 1,5 grams to 13,3
grams for point releases, and from 14,3 grams to 23,5 grams for short line
releases, i.e,, for lines less than 1000 yards in length, A plotting code
has been used to distinguish certain release: from the others, FT 0008

is the only test run under inversion conditions in the city, and, as might
be anticipated, the values are relatively high. FT 0017, which was run in
Dog Area, under very unstable conditions (Figs. D-27, D-28, and D-29),

shows the lowest values,

FT 0011 is also plotted distinetively. It is a daytime test with winds of

3-i mph over snow-covered ground, It is interesting to note that the
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FIGURE III-9

RELATIONSHIP BETWEEN WIND SPEED AND

THE PRODUCT

OF DOSAGE PER GRAM AND AN EXPONENTIAL POWER
OF THE AREA ENCLOSED WITHIN THE GIVEN DOSAGE ISOPLETH
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points for this test on the 3,0 mph vertical line were obtained from FT
00llc, for which the release was made at surface level. The other imo
releases, FT's 001la and 001lb, were made from a roof 35 feet above the

ground, and yet all three groups of plotted points are consistent,

A curve, based on a value of 3x107 for C in the formula Qfé%BE ° Al'le =C,
has been fitted visually to the points of the scatter diagram (Fig, III-9).
The suitability of this value for C is indicated by the median values pre-
sented in Table III~2, The data included in this table ara only from

those tests run under nighttime lapse conditions,

TABLE III~-2

MEDIAN VALUES AND RANGE OF VALUES OF C#»
FOR SELECTED WIND SPEED RANGES

Wind Speed (mph) Number of Cases Median Range
046 = 1.5 7 1.6x107  7.1x10% - 7.6x107
1.6 - 2,5 W 2,7x107  7,6x10% - 6,6x107
2,6 = 3.5 26 3.1x107  1,0x107 - 5,5x107
306 = L5 21 3.x107  2,1x107 - 9.6x107
Lob = 5.5 6 2.2x107  1,7x107 - 3.2x107
546 ~ 605 7 3,307 2.1x107 - 3,7x107
6.6 - 75 ¢ T T ———
746 = 8.5 2 6.,2x107  5,8x107 - 6,5x107
8+6 ~ 9.5 1 lo Tx107 ——
946 = 10,5 2 7.0x107  5.5x107 - 8,5x107

#C = QféEEEh B A1°18; Ct in particle-minutes per liter, A in square yards,

SEFCRET Page 55

SLCURTEY INEORMATLIOL




G i L LTI RE

SECREY

SECURIEY INTORMATION

Thes G - 1.6 mph 1l speed vange 19 the only one for which the extreme
range of valunes of € excoads a factor of 10, This range is also the only
one beluw 6.5 mph for which the median value differs from the visually

fitted value of 3x107 by more than 27 per cent,

The premise that the effects of the wind on the dosage within a given area
can be compensated for by mmltiplying the dosage per gram by the wind
speed seams open to queslion when the wind exceeds six mph. For the lim-
ited number of cases in which the wind exceeded six mph, the rroportional
application of wind speed to obtain adjusted values of dosage per gram
gives products which are coensistently higher tlian the averaga of the
products in the lower wind speed ranges. This evidence of non-proportion=-
ality supports the findings of tests conducted in Salisbury, England.#
Thesa tests, performed with winds ranging from 5 to 10 mph, showed some

increase in area with an Increase in wind speed,

A cawparison was presented in QR 3 (Fig. V-21, p. 152) of average dosage-
area relationghips for daytime tests in Minneapolis and Saligbury. A
vavigded presentation is glven uera in Pigure I1I-10, where the Minneapolis
data have w_oon converted to the units wsed in the original presentation or
the Salisbury data, Receul tests show Lhat for each gram of FP material
relesnad, 3.0;1010 particive have become airborne, Thus, one particle-
minmute per liter is equivalent to 3.3110‘5 microgram-minutes per liter,

Since the Salisbury flow rates are expressed in cublic meters per mimute,

T T L e yppe PRS- e v

WGy w'e Mo Aanenaer, "NDiffusion of Smoke in a Built-up Area,” Porton Tech-~
nical Pajer No. 193, 1950,
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FIGURE III-10

IN MINNEAPOLIS AND IN SALISBURY, ENQGLAND

DOSAGE=AREA RELATIONSHIPS FOR DAYTIME RELEASES
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the conversion factor applied to the Minneapolis values stated in particle-
minutes per liter bacomas 3.3110'2. These converted dosage values, divided
by the number of grams released, then become comparable to the Salisbury
dosage values, which are expressed in miorogram-minutes per cubic meter

per gram.
2, Crosswind Integrated Dosages (CWID)

CWID's wera obtained by taking the area under the curve expressing the
dosages interpolated from the isopleths along selected crosswi~d lines ex-

pressed in yards, To enable comparisons to be made between releases, the

in particle-minutes
liter

of grams of FP material released and multiplied by the wind speed in mph.

CWID values,

« yards, have been divided by the number

Table III-3 shows median values and the range of values for CWID-mph per
gram at a distance of 1000 yards downwind from the aerosol source., The
prevailing wind speeds indicate that the aerosol cloud should have com=-
pletely passed the 1000-yard crosswind line in each case baefore the end of
the sampling period., Some subatantiating evidence is provided by the use
of time-resolution samplers in a few releases, In the final sampling
period, the maximum count shown on any of these samplers was five particles

(Figs, D-30 and D=-31) or an incremental dosage of less than one,
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TABLE IIJ-3

VALUES OF CWID+MPH PER GRAM* AT 1000~YARD DOWNWIND DISTANCE
BY AREAS, BY TIME OF DAY, AND BY TYPE OF SOURCE

Time of Type of Number CWID°mph per (ram
Area Day Source of Cases Median _Hange
Able Day Point 2 1.,8x103  9,9x102 - 2,6x103

Night Point 9 bo2x103 2,2x103 - 7,7x103

Night  Line L he6x103  2,1x103 - 7,3x103

Baker Night Point 8 5.4x107  1,8x103 -~ 2.1x104
3 3.1x103  2,5x103 - 4,8x103

2 7.8x004  7,8x10% - 7,9x10%

Dog Night Point 6 L lix103 0 - 8.,8x103

Citywide  Night  Line 4 1,3x10%  6,7x103 ~ 1,8x104

Night Line

Charlie Night Point

#CWID is the value of the area under the curve expressing ths dosages
along the selected crosswind line expressed in yards.

Comparison of median values shows the highest value in Charlie Area and
the lowest during the daytime in Able Area, Except for these and the

citywide tests, no significant difference is apparent either between

testing sites or between different types of source,

The spacing of samplers in the arrays for the citywide teats was neces~
sarily great-~: than for the smaller area tests. Therefore, the confi-
dence that can be put in the computed CWID values for the citywide tests

is correspondingly lsss,

FT 0020 in Able Area is of particular interest since it was designed to

compare the CWID values at downwind distances obtained from a point
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release and from two line releases of sufficient length to have the effect
of an infinite line with respect to the sampling array. Figure III-1l
shows the plot of the OWID*mph per gram values with downwind distance in
yards for the three releases. It will be noted that the difference be-
tween the values for the point release and either line release is generally

less than the difference between the values for the two line releases,

This relative agreement of CWIDemph per gram values between the point
source and either line release of FT 0020 emphasizes the similarity be-
tween the results obtained from the other point releases of 1.5 to 13.3
grams and the short line releases of 14,3 to 23,5 grams, No significant
differences were found to exist between the two types of releases when
the area-dosage per gram relationship was invaestigated for the short line
releases (FT's 0014 and 0019). The relationship could not be evaluated
for FT 0020 since the line relesses were of infinite length with respect

to the sampling array.

Point-source releases on a large soale, comparable to citywide tests FT's
0022 and 0023, in which 400 to 800 grams were dispersed, may be desirable
to investigate the extent of the agreement between the results for line

and point-source releases,
3. Reproducibility of Dosage Patterns

The general appearance of the dosage isopleth patterns 1s quite similar
for releases made from a given point within a period of three or four

hours, provided there are no marked changes in wind or stability conditions,
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FIGURE III-11

RELATIONSHIP BETWEEN CWID*MPH PER GRAM AND DOWNWIND
DISTANCE FOR FT 0020

Amount

- A

Wind

Release Type (gm) (mph)
105 : ! FT 00208 Line(infinite) 23.7(effective) L.l
l —— —— FT 0020b Point 9.7 3.6
N it aha FT 00200 Lina(infinite) 56,5(effective) 3.4
i
per 11tqr)

Downwind Distance
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This similarity can be seen by comparing the analyzed charts for given
releases of a particular test, especially those in Appendix A for the
two line releases of FT 00143 those in Appendix B either for the two
releases of FT 0006 or for the three releases of FT 00l9; or those in
Appendix D for the three releases of FT 0015.

The dosage patterns for FT 0007 (Figs. B~17, B-18, and B-19) were some-
vhat different from those for the releases named above because of the in-
dicated marked diversion of the cloud by a river gorge. The first of the
three releases was made helow the general terrain level at the edge of
the Mississippl River, and the others were made well back from the edge

of the 100-foot gorge, All releases were made from the south side of the
river with the wind blowing from the south, In all cases there is strong
evidence that the cloud was displaced along the river gorge in a direction
nearly perpendicular to the general wind direction., It appears that the
lee area of the bank on the side from which the wind came contributed more
to the lateral displacement of the cloud than did the exposed bank on the

opposite side,
ko Variations of Dosage with Height

Seven office buildings in Dog Area were used in FTts 0015, 0016, and 0017

to obtain data on dosage attemmation with elevation above the ground.*

#Dovage values obtained from samplers placed within the individual build-
ings are tabulated in Appendix D (Figs, D~7, D-19, and D-33), See also
Appendix E (Table E~1),

SECRET Page 62

SECURITY INFORMATION




SECRET

SECURITY INFORMATION

Filters were exposed outside of windows at different heights above the
ground and, in most cases, samplers were also operated om roofs, The
greatest height at which filters were exposed was 27 floors above the

ground,

Vhen expresssd as percentages of the ground-level dosages, a considerable
range of values was obtained, Table III-J shows ranges for selected
height ranges, The median values and the ranges within which the middle
half of th~ cases fall are also shown,

TABLE ITI-4

VARIATION OF RELATIVE DOSAGES WITH HEIGHT
(Relative Dosages Expressed os Percentages of (round-level Dosages)

Relative Dosages
Mealan Range of Middle Extrems

He.’zgggo ;l!:xﬁ mio:r W&x)xe 508 of élamploa Rge
1ok 33 ne 76 ~ ik 19 - 347
5 -8 21 67 20 - 97 0 - 143
9 -12 35 99 77 - 126 0 - 196
13 - 16 16 8k 61 - 102 7 - 136
17 = 20 2l 98 68 ~ 156 31 - 191
21 - 27 8 86 78 ~ 98 54 - 114

Another treatment of these data shows an interesting difference between
FT 0017 and the other two Dog Area tests, The mean of the outsids values
at all levels for a particular building in a given release is used as a
base figure in terms of which all dosages are expressed as percents, For

the releases of a given test, mean values have been computed for selected
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height ranges. These means are based on all buildings which showed posi-
tive dosages on any release during a given test, These data (Table III-5)
show that dosages for FT 0017 were relatively greater at the higher levels
than near the ground, a relationship which was the reverse of that indi-
cated to exist for FT's 0015 and 0016, The suspicion thus seems to be
confirmed that a "bonfire" condition existed during the conduct of FT 0017,

particularly during the last two releases,

TABLE III-5

MEAN RELATIVE DOSAGES IN SELECTED HEIGHT RANGES
FOR THREE DOG AREA TESTS

Height Range Number of Samples Mesan Relative Dos;sea %%Z
(floors) T
8

1-) 13 12 131 17 79
5«12 2, 18 15 98 h 9k
13 - 20 16 8 15 85 75 117

5. Penet.ation

The degree that the aerosol cloud penetrates buildings has been investi-
gated by the comparison of dosages obtained from outside and inside sam-
plers.% As shown above for the Dog Area releases, there are considerable
variations in dosage with height above the ground, Hence caution is re-

quired in computing penetration values at heights well above street level,

#Dosages for these inside samplers (Figs. D-~7, D~19, and D~33) indicate
that the values should be considered conservative, since in some cases
the second of the sequentially exposed filter units ahowed a higher
incremental dosage than the first, A longer total sampling period might
have given a greater total dosage,
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Percentages of penetration at the higher levels will generally be lower
when based on an outside ground-level dosage than when based on an outside
dosage at the level of the inside sample, The comparison of the inside
and outside dosages at the same level appears to be a more valid procedure
for determining the percentage of penetration and has been used to obtain
the data in Table III-6, This procedure has required the frequent use of
interpolated values since outside values often were not available at the
level of the inside sample, Outside ground-level values were used as

bases in determining basement penetration,

TABLE III-6

INSIDE DOSAGES RELATIVE TO OUTSIDE DOSAGES
AT THE SAME HEIGHT LEVEL FOR SELECTED HEIGHT RANGES

Relative Dosages
Median Hange of ﬂIHS&e xtreme

Height Range Numbur of Value 50% of Samples Range

(floors) Samples (%) _#) ($)
Sub-basement# 27 13 0 - 3l 0 - 173
Basements 31 11 0 - 30 0 = 143

1~k 20 2 14 - 52 0 - 834
5«8 32 16 L -3k 0 - 1400
9 ~ 12 27 10 0~ 2 0 = 652
13 - 17 10 38 12 - 76 0 - 12k
GROSS 17 15 0 - 37 0 = 1400

¥Dosages at this level were compared to outside ground-level
dosages,

"Sub~basement.'" as listed in the "Height Range" column of the table, re-

fers to levels two or more floors beneath the ground floor, The lowest
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level at which samples were taken was three floors brlow the ground floor,
"Bagsement'refers to the first floor below the ground floor. The highest

inside samples were taken on the seventeenth floor,

The gross median value of 15% for 17 samples taken during nine releases
is of the same order of magnitude as those reported in JRR 3 for Clinton
School and a number of residences, Clinton School had a gross median
value of 23% based on 71 samples taken during 12 releases, The gross
median value for the residences was 11,58 for 42 samples during seven re-

leases,

To obtain an indication of the frequencies with which various amounts of
benetrntion were achieved at the various height ranges, the data upon
which Table III-6 was based have been treated differently and presented

in Table III-7,

Table III~7 shows the percentage frequencies of inside dosages expressed
ag percentages of outside dosages at the same level within the rangea
indicated by the column headings under "Penetration Ranges." For example,
28% of the total 147 samples showed no inside dosages when outside do-
sages were obtained at the same level, and 11% of the 147 samples showed
inside dosages from 1 to 10f of the corresponding outside dosages, Addi-
tion of the gross values of the last two columns shows that 208 of the in-

side samples were greater than 50% of the corresponding outside dosages,
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TABLE III=-7

PERCENTAGE FREQUENCIES OF INSIDE DOSAGES RELATIVE TO
OUTSIDE DOSAGES AT THE SAME HEIGHT LEVEL FOR SELECTED
PERCENTAGE RANCES AND SELECTED HEIGHT RANGES

Height Range Number of Percent of Cases in Each Indicatad Penetration Range (%)

(floors) Samples 0 1-10 11-20 21-50 51-100 >100
Sub-Basement® 27 Lk 0 15 26 n L
Basement# 3l 39 10 13 29 3 6

l-4 20 10 10 25 30 10 15

5-8 32 22 16 22 19 9 12

9 =12 27 26 22 19 n 15 7

13 - 17 10 20 0 10 30 30 10

GROSS 1y 28 11 18 23 11 9

#Dosages at this level were compared to outside ground-level dosages,
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APPENDIX tAn
Figure No, FIELD TEST 001k 3 March 1952
A-1 Two-Meter Air Temperature Survey, M-55, and
Summary of Regional and Local Weathor
A-2 Temperature Soundings, St., Cloud Raob, M-55
A-3 Comparative Temperature Soundings,
Minneapolis Wirasonde
A=l Comparative Temperature Soundings,
Minneapolis Wiresonde
A-5 Comparative Temperature Soundings,
Minneapolis Wiresonde
A-6 Comparative Temperalure Soundings,
Minneapolis Wiresonde
A=7 Time Resolution Data, FI 00lL4b, Sampler No, 1
A-8 Time Resolution Data, FT 00l4b, Sampler No, 2
A~9 Time Resolution Data, FT 00lLLc, Sampler No, 1
A-10 Time Resolution Data, FT 00lhc, Sampler No, 2
A-11 Clinton School Sampler Array and Results,
FT 0014
A-12 Adjusted Dosage-Area Relationships, FT 001l
A-13 Test Array and Results, FT 00lLa
A-1 Test Array and Results, FT 00lkLb
A-15 Test Array and Results K FT 00llhc
FIELD TEST 0020 18 March 1953
A-16 Two-Meter Air Temperature Survey, M-58, and
Summary of Regional and Local Weather
A=17 Temperature Soundings, St, Cloud Raob, M=58
A-18 Adjusted Dosage-Area Relationships, FT 0020
A~19 Test Array and Results, FT 0020a
A=~20 Tes! Array and Results, FT 0020b
A-21 Test. Array and Results, FT 0020c
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SUMMARY OF REGIONAL AND LOCAL WEATHER
3 March 1953
(Survey M-55, Supplemental to FT 001k)

SYNOPTIC SITUATION

A strong ridge of high pressure extended from the Pacific Northwestern
states eastward to the Great Lakes, bringing relatively cold air across
Minnescia, An intensifying low centered over Lake Erie served to in-
crease the surface gradient, There was some evidence of a very weak
cold frontal passase at Minneapolis on the evening of *he test. At the
700-mb level, a broad slow-moving trough extended from Saskatchewan
southward to Texas aid long-wave ridges lay just off the Atlantic and
Pacific coasts, The resulting gradient wind cver Minneapolis was west-
erly at 35 mph,

WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Dew Wind
Time Height Sky Visibility Temp Point Speed
(CST) (feet) Coverx (miles) Weathersx (°F) (°F) Dir (mph)
1830 20,000 Broken 15 - 17 12 W 11
1930 20,000 Scattered b+ - T 8 Wsw 7
2030 None Clear 15+ - 13 9 WSW 10
2130 None Clear 15+ - 13 9  WSW 10
2230 None Clear 15+ - ! 9 W 15
2330 None Clear 15+ - 13 8 W 16

# Average cloudiness sunrise to sunset: 100%
¢ And/or restriction to visibility

Sea~level pressure at 2130 CST: 1009,5 mb

Ground condition: Twelve-inch packed snow; main streets clear; side streets

clear but 50% ice from daytime melting; lake frozen
Tree cover: None
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Figure A-2
TEMPERATURE SOUNDINGS

St, Cloud Raob 3 Mar 1953
(Supplemental to Survey M-55)
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FIGURE A-3
COMPARATIVE TEMPERATURE SOUNLINGS
Minnoapolis Wiresonde

Undeveloped Vs Residential Area
2100 CST 3 Mar 1953
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FIGURE A-l
COMPARATIVE TEMPERATURE SOUNDTHNGS
Minneapolis Wiresonds
Undeveloped Vs Residential Area
2200 CST 3 Mar 1953
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COMPARATIVE TEMPERATURE SOUNDINGS
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FIGURE A-6
COMPARATIVE TEMPEKATURE SOUNDINGS
Minneapolis Wiresonde

Undeveloped Vs Resldential Area
2L,00 csT 3 Mar 1953
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Figure A-7
TIME RESOLUTION DATA

FT 0014bd 3 Mar 1953
Sampler No, 1

Total No. of Particles: 1,79 x 103
Flow Rate: 10,2 liters/min
Dosage: 176 part-min/liter
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Figure A-8
TIME RESOLUTION DATA

FT 004b 3 Mar 1953
Sampler No, 2

Total No. of Particles: 9L3

Flow Ratet 10,6 liters/min

Dosage: 89 part-mi

n/liter
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10,8 liters/min
286 part-min/liter
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Figure A~9
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Figure A-10
TIME RESOLUTION DATA

FT O0l4o 3 Mar 1953
Sampler No, 2

Total No, of Particles: 773

Flow Rate: 10.3 1liters/min
Dosage 75 part-min/liter
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CLINTON SCHOOL DOSAGES#*

Dosages for a Given Release

Sampler YT 001La ¥ O0ILb ¥T 00Lic
A 2L 93 62
B 3=2 13-4 10~k
c -7 16=10 9=T
D 2T 10-1; 265
E 6 90 57
F 2 23 13
] 0-7 16-4 9=3
H 15 111 6L
I 3-3 16-16 2-0
J 12 105 L9
K 18 75 65

# Dosages are expressed in particle-minutes per liter; T
represents trace dosage, i.e., a count nct exceeding 15
fluorescent particles. A single entry expresses the dosage
obtained from a filter unit exposed during the e..vire sam-
pling period of a particular release, Double sntriss for a
glven column represent incremental dosages obtained with
sequentially exposed filter units, Applicable incremental
periods for each sampler, as well as full sampling periods
for each release, are as follows:

Release Sampling Period Incremental Periods

FT 00l}a 2000-2100 CST 2000-2045 CST
2045-2120 CST

FT 001L4b 2120-2220 CST 2120-2205 CST
2205-22L0 CST

FT 00lhc 224,0-2340 CST 22),0-2325 CST
2325-23L0 CST

Figures A-13, A-llL, and A~15 (Appendix A) show Building No. 11,
Clinton School, in relation to the grid complex and the dosage
pattern for the indicated releases,
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FIGURE A-12

ADJUSTED DOSAGE - AREA RELATIONSHIPS

3 Mar 1953

FT 0014
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Figure A-13
TFST ARRAY AND HRESULTS 3 Mar 1953
FT 00lha 2022 CST

AFROSOL GENERAT TON

Point-source relcase of 8,9 gms of NJZ 2266 over a period of 5 minutes atarting at 2022 CS5T from a vehicle-mounted
blower diaperser located at point * .

SAMPL ING

Location and Exposure

Membrane-f11ter sampling equipment located at 102 stations as shown on test-array map by the following symbol:
® Outdoor aampler at height botween 1 and 6 feet.
Rosults

All samplers operated to measure totrl dosages. Tn addition, samplers in Clinton School were operated incremen-
tally; samplar array, full sampling periods, and applicable incremental dosapes are presented in Figure A-11,

Total Dosage (particle-minutes/liter)

T = trace dosage

58 M = malfunction or data mimsing

|OO/] Dosage contour with values expressed in particle-minutes per liter,
100
METEOROLOGY

Equipment and Measuremont

At astreet level, wind direction continuously recordad, and air and surfaco temperatures, wind velocity, and
other meteorolopical ohservatjions taken at stations desipnated @ N , and .

Similar observations at rooftop lovel (35 fest above surface) and wiresonds ascents made at meteorologicel
station @ .

T T — 210 yirtual wind track, the length (drawn to map scale) and direction of each arrow
2100 — representing the virtual wind travel betwoen the times indicated.

2100 Balloon track repreacnting wind-drift observation at the time indicated.
_________ >

Winds

Street-level winds southwesterly at 2.7 mph, roof-level winds southwesterly at 3.0 mph, and treetop winds
west-northwest to southwest at 8-10 mph,

Stability
1.4° F lapgse from 6-300 ft,
:‘_3_}_(1
Clear during test period.
Temperature
16-17° F at 2 msters in the test area,
Mois ture

Mixing ratio of 1.b mm/kgm dry air.
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Figure A-1)
TEST ARRAY AND RESULTS 3 Mar 1953
FT 001kb 2125 CST
ARROSOL GRNFRAT TON

Line-gource release of 14,3 gms of NJZ 2266 (at a rate of 38,7 gms/mila) over a period of h,5 minutes starting at
2125 CST, from a blower disperger mounted on a moving vehicle,

START sl FNI) 2000t track of vehicle-mountod blower disperser at the indicated starting
(2125 CST) (2129130 CST)  and stopping times.

SAMPL ING

Location and Fxposure

Membrane-filter sampling equipment located at 107 atations as shown on test-array map by the following symbolst
@® Outdoor sampler at height between 1 and 6 fect,
A Time-resolution samplor with station number,
Resul ts
A1 samplers operated to moasure total dosages. In addition, samplers in Clinton School were operated incremen-
tally; aampler array, full samplinp period, incremental periods, and applicable incremental dosapes are

presented in Figuro A-ll, Time-resolution data are given in Fipures A-7 and A-8,

Total Dosaga (particle-minutes/1iter)

® T = trace dosape

M = mal function or data misning

|ooﬂ Dosago contour with values expressed in particle-~-minutes per liter.

METFOROLOY too

Equipment and Measuremcnt

At stroot level, wind direction continuously recorded, and alr surfage tomperatures, wind velocity, and
other meteorological observations taken at stationa desipnated , @ , and g

Similar o&}own!.innn at rooftop level (35 foet above aurface) and wiresonda ascents made at meteorolopical

atation .
200%
% T — 2010 Virtual wind track, the lenpth (drawn to map scale) and direction of enach arrow
2000~ — > reprasenting the virtual wind travol botween the times indlcated,
—
——
- _20,00 Ralloon track repreosenting wind-drift obscrvation at the time indicated.
Hinds

Street-level windgs west-southwesterly at 2.9 mph, roof-level winds south-southwesterly at li.1 mph, and trectop
winds west-northwest to southwest at 8 - 10 mph,
Stability

—_—

1,2° F lapse from 6-300 ft,

Clepar during teat period,

Tnmmrntum
10 to 14° F at 2 meters In the test area,
Moisture

Mixing ratio of 1.h em/kpm dry air,
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Flpure A-1%
ST ARRAY AND RESULTS 3 Mar 1953

FT 001c 22)% €ST

AFROSOL (FNERAT TON

T ine-source rolease of 10,2 gms of NJZ 2266 (at a rate of h9,2 gms/mile) over a period of 5.17 minutes starting at
2215 CST, from a blower disperser mounted on a moving vehlcle,

START cvemsame—ecmsemtp T'ND 2000-~ft track of vehicle-mountod blower dlsperser at the indicated astarting
(22l45 CST) (2250:10 CST)  and atopping timoa,

SAMPL ING

Location and Pxpoaure

Mombrano-filter sampling equipment located at 10?2 stations as shown on test-array map by the following symbols:
® Outdoor sampler at hoight botwoen 1 and & fest,

A Timo-resolution sampler with station number,

Rasults

All samplers oporated to moasure total dosages, Tn addition, samplers in Clinton School were operated incremen-
tally; sampler Army, I‘ull snmplinn pnrlod ineremontal porloda, and npplicnh‘lo incremantal dosapes are

Ty A} - A -~ Al ~
nraasntad in Flm g few macoviubnlun diba ALU plven o LLuind N anl ALC,

Total Dosage (particle-minutes/liter)

T = trace donago

M = mal function or data mlaaing

looﬁ Dosapo contour with values expressed in particle-minutes per litor,

100

METEOROLOGY

Equipmont and Measuremsnt

At streot level, wind direction continuously recorded, and alr and surface temperajures, wind velocity, and
other meteorologlical obsorvations taken at stations desirnated @ @ , and .

Similar obgservations at rooftop lavel (35 feet ahove surface) and wiresonds ascents made at meteorological

station .
200% 2010
2000 — —% — 2% Virtual wind track, the longth (drawn to mep scale) and direction of each arrow
representing the virtual wind travel betwean the times indicated,
2000 DBalloon track representing wind-drift observation at the time indicated.
————————— »
Winds

Street-level winds west-southwesterly at 3.6 mph, roof-lovel winds west-southwesterly at 10 mph, and treetop
winds west-northwest to southwest at 8-10 mph,

8tabllity
1,5° F lapse from 6-300 ft,
Sky
Clear during test reriod.
Temperature
.7° to 15.7° F at 2 matars in the test area,
Moisture

Mixing ratlo of 1. gm/kgm dry air,
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SUMMARY OF REGIONAL AND LOCAL WEATHER
18 March 1953
(Survey M-58, Supplemental to FT 0020)

SYNOPTIC SITUATION

Associated with a 996-mb low centér 300 miles northeast of Duluth, a
weak dissipating cold frontpassed Minneapolis the night before the test
with no precipitation, Light snowfall accompanied the passage of a sec-
ondary cold front one hour prior to the test period, Following the
secondary front, a fresh mass of cold air in a weak high moved rapidly
from the northwest, At the 700-mb level, a rapidly moving trough passed
from Lake Superior through Indiana and Arkansas to Texas, and ridges lay
over the Rockies and the Appalachians, The 700-mb gradient wind over
Minneapolis was northwesterly at 4O mph,

WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Dew Wind
Time Height Sky Visibility Temp Point Speed
(CST) (feet) Coverx (miles) Weathersx (°F) (°F) Dir (mph)
1830 1900 Broken 15 - 35 33 w24
1930 1900 Scattered 15 - 35 31 W 20
(gusty)
2030 2100 Broken 15 - 35 31 WNW 24
(gusty)
2130 2200 Broken 15+ - 33 27 WNW 20
2230 2500 Scattered 15+ - 32 25 WNW 24
(gusty)
2330 None Clear 15+ - 30 20 WNW 20

# Average cloudiness sunrise to sunset: 50%
#* And/or restriction to visibility

Sea~level pressure at 2130 CST: 1006.8 mb

Ground condition: Two to four-inch packed snow and ice; LOZ of snow gone;
streets clear; lake frozen

Tree cover: None
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Figure A-l7
TEMPERATURE SOUNDINGS

8t, Cloud Raob 18 May 1953
(Supplemantal to Survey M-58)
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Surface at 1039t ML\ \
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FIGURE A-18

ADJUSTED DOSAGE = AREA RELATIONSHIPS

FT 0020

18 Mar 1953
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Figure A-19 )
TREST ARRAY AND RESULTS 18 Mar 19%3
FT 0020a 2005 CST
AR ROSOL, QENERATTON

Line~source release of 68,5 gms of NJZ 2266 (at a rate of 39 pma/mile) over a period of 8.23 minutes starting at
2005 GST, from a hlowsr disperder mounted on a moving vehicle.

START sty FNT) 9000-~ft track of vohicle-mounted blower disperger at the indicated starting
(2005 CST) (2013:14 CST) and stopping times.

SAML, ING

Location and Fxposure

Mombrane~filter sampling cquipment located at 104 atations as shown on teat-array map by the following symbols:
@ Outdoor sampler nt heipght botween 1 and 6 feot,
@ Outdoor sampler at height above or bolow general terrain level as indicated by note.
Results
All samplers oporated to moasure total dosages during full sampling period, 2000-2100 CST,

Total Dosage (particle-minutes/liter)

T = trace donape

M = malfunction or data mimsing

100 — ) Dosage contour with valuos expressed in particle-minutes per liter,

METEOROLOGY 100

Equipmant and Measurement

At street level, wind direction continuously recorded, and air surfage temparatures, wind volocity, and
other mteorological obssrvations taken at stations desipnated and .

Similar observations at rooftop level (35 feet above surface) made nt meteorological station B , where
squipment was also set up for wiresonde mpasurements,

2005

~ _20i0
- — ~~a Virtual wind track, the length (drawn to map scale) and direction of each arrow
2000 .~ reprodent. ing the virtual wind travel betwaon the times indicatod,

200_9 Balloon track representing wind-drift observation at the time indicatod,

Winds

Street-level winds wost-gouthwesterly at 3.8 mph, roof-level winds westorly at 9,8 mph, winds at treetop
wosterly at 10-15 mph, and above treectop level wosterly at 20-30 mph,

Stability

No direct measurement; wiresonde operations precludnd by relatively strong winds, These winds and supporting
raoh data (Fipg, A-17) indicate adiabatic conditiona,

Sky

Proken clouds with bases 2100 ft above the gurfaco.
Tamperature

35° to 35,5° F at 2 moters in the teat ama,
Moisture

Mixing ratio of 3.6 pn/kem dry air,
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Figure A-20
TFST ARRAY AND RESILTS 18 Mar 1953
FT 0020b 2125 CST
AFROSOL, QENERAT ION

Point-source rolease of 9.7 gms of NJZ 2266 over a period of 5 minutes starting at 2125 CST from a vehicle-mounted
blower disperser located at point * .

SAMPLING

Location and Fxposure

Membrane-f {lter sampling equipment located at 1Ch stations as shown on test-array map by the following aymbola:
@ Outdoor sampler at hoipht between 1 and 6 fact.
@ Outdoor aampler at haight above or below goneral torrain level as indicated by note.
Regults
A1l samplers operated to moasure total dosages during full sampling period, 2120-2220 CST,

Total Dosage (particle-minutes/liter)

T = trace dosape
[}

rn

|00/Z Dosage contour with valuos expresasd in particle-minutes per liter,
100

Equipment and Measuremsnt

FIC 3PSV L

At street level, wind directlion continuously recorded, and air and surfacg temperatures, wind velocity, and
othsr meteorological observations takon at stations designated and .

8imilar observations at rooftop leval (35 feet above surface) made at meteorological station @ , where
equipment. was also sét up for wiresonde measuremsnts,

2/"95~ — ?1‘,0 Virtual wind track, tho length (drawn to map scale) and direction of each arrow
2l0Q - - reprosenting the virtual wind travel betwean the times indicated,
e __ 2100 Ralloon track rerresenting wind-drift observation at the time indicated,
Winds

Strect-level winds west-northwoaterly at 3,8 mph, roof-lsvel winds wesh-~orihwesterly at 11,2 mph, winds at
troetop westerly nt 10-15 wph, and above trnetop level westerly at ?0-~30 mph,

Stabllity

No dirnct moasurement; wiresonde operations precluded by relatively strong winds, These winds and supporting
raob data (Fip, A-17) indicate adiabalic conditions,

Sky
Rroken clouds with bases 2200 ft above the surface,
Temporature

34.2° to 3h,0° F at 2 moters in the tost area.

Mnisture

Mixing ratio of 3,1 gm/kgm dry air.
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Figure A21
TRST ARRAY AND RESULTS 18 Mar 1953
FT 0020c 2215 CST
ARROSOL OENERAT ION

Line-source release of 163 pgms of NJZ 2266 {(at a rato of 92,8 gms/mile) over a period of 8,83 minutas starting at
2oL5 CST, from a blownr disperser mounted on a moving vehlclae,

START el FNT) 9000-ft track of vehicle-mounted blowor disperser at the indicated starting
(2245 CST) (2753150 CST)  and stopping times,

SAMPT, ING

Location and Fxposure

Mombrane-Cilter aampling equipment located at 10k stations as shown on teat-array map by the following symbols:
@® Outdoor sampler at haight between 1 and 6 feot.,
@ Outdoor sampler at helght above or below goneral terrain level as indicated by note,
Results
A1l samplors oporated to mpasuro total dosapoes duri_m', full sampling perlod, 2240 - 2340 CST,

Total Dosags (particla-minutes/liter)
4

/ T = trace Jloanpn
o
58 M = malfunction or data missing
VR
IOO/ ( Doaape contour with valuea axpresaed in particlo-minutes per liter,
100

METEOROLOOY

Equipment. and Measurement

AL street, lovel, wind direction continuounly recorded, and atr ad surfacq tomperatures, wind velocity, and
othar meteorolopical obsarvations taken at statlons desirnated and @ .

Similar observations at rooftop level (35 faot above surfaco) made at mteorolopical atation @ , where
equipmnnt was alaso sot up for wiresonde monsuromonts,

2008 2010

e — 2> Virtual wind track, the length (drawn to map 3cale) and direction of each arrow
2000 .— repredenting the virtual wind travel botween the times indicated,
—
________ 2 QOQ Bnlloon track reprosenting wind-drift observation at the timn indicated,
Winds

Street-levol winda west-gouthwosterly at 3.2 mph, roof-level winds westerly at 1.8 mph, winds at treetop
westerly at 10-15 mph, and above treetop level wosterly at 20-30 mph,

Stability

No direct mensuremont; wiresonde oporations procluded by rolatively strong winds, Thase winds and supporting
raob data (Fig, A-17) indicate adiabatic conditions,

Sky

Seattered cloud with bases 2500 ft above the surfaca,
Temperature

29.8* tn 10,5* F at ? metern in the teat area,
Moisture

Mixing ratio of 2.8 pgm/kgm dry air,
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SFCURITY INTORMATION

APPENDIX L

Figure No,  FIELD TEST 0005 26 January 1953

B-1 Two-Meter Air Temperature Survey, M-38, and
Summary of Regional and local Weather

B=2 Temperature Soundings, St. Cloud Raob, M-38

B-3 Temperature Soundings, Residential-Area
Wiresonde

Bl Adjusted Dosage-Area Relationships, FT 0005

B-5 Test Array and Results, FT 0005a

B-6 Test Array and Results, FT 000Sb
FIELD TEST 0006 28 Januarv 1953

B={ Two=Meter Aix Temperature Survey, M-iy0, and
Summary of Regional and Local Weather

B=0 Temperature sSoundaings, St. Uioud Kaob, M4y

B=9 Temperature Soundings, Residential-Area
Wiresonde

B<10 Adjusted Dosage-Area Relationships, FT 0006

B-11 Test Array and Results, FT 0006a

B-12 Test Array and Results, FT 0006b
FIELD TEST 0007 30 January 1953

B-13 Two-Meter Air Tempsrature Survey, M-41, and
Summary of Regional and Local Weathex

B1k Temperature Soundings, St., Cloud Raob, M-il

B-15 Temperature Soundings, Residential-Area
Wiresonde

B~16 Adjusted Dosage-Area Relationships, FT 0007

B~17 Teat, Array and Results, FT 0007a

B~18 Test Arrsy and Results, FT 0007h

B=19 Teat Array and Results, FT 0007
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Figure No,  FIELD TEST 0019 L March 1953

B-20 Two-Meter Air Temperature Survey, M-56, and
Summary of Regional and Local Weather

B-21 Temperature Soundings, St, Cloud Raob, M-56

B-22 Comparative Temperature Soundings,
Minneapolis Wiresonde

B~-23 Comparative Temperature Soundings,
Minneapolis Wiresonde

B-2l Comparative Temperature Soundings,
Minnsapolis Wiresonde

B-25 Pioneer Hall (Building No. 21) Sampler Array
and Results, FT 0019

L=eV AujusLeu Uosage-Area helavionshnips, FT 0019

B~27 Test Array and Results, FT 0019a

B-28 Test Array and Results, FT 001l9b

B~29 Test Array and Results, FT 0019¢
FIELD TEST 0021 _21 March 1953

B~-30 Two-Meter Air Temperature Survey, M-59, and
Summary of Regional and Local Weather

B-31 Temperature Soundings, St, Cloud Raob, M-59

B-32 Adjusted Dosage-Area Relationships, FT 0021

B-33 Test Array and Results, FT 0021a

B3l Test Array and Results, FT 0021b

B~35 Test Array and Results, FT 0021¢

B-36

Test Array and Results, FT 00214
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SUMMARY OF REGIONAL AND LOCAL WEATHER
26 January 1953
(Survey M-38, Supplemental to FT 0005)

SYNOPTIC SITUATION

A 1000-mb low-pressure area, centered 400 miles north-northwest of Minne-
apolis, was moving east at 20 mph, An associated warm front with scattered
snow showers was just past Minnezpolis at test time, The cold front, ex-
tending northeast-southwest over northwestern Minnesota, was approaching at
about 30 mph, In the warm sector covering the test area, light westerly
winds prevailed, At the 700-mb level, a weak low system north of Duluth
produced only slight perturbation in strong westerly flow across the coun-
try. The 700-mb gradient wind over Minneapolis was westerly at LO mph,

WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Dew Wind
Time Height Sky Visibility Temp Point Speed
(CST) (feet) Covers (miles) Weathers+ (°F) (°F) Dir (mph)
1830 1400 Overcast 6 Haze 28 25 SSW 11
1930 1000 Overcast 6 Haze 28 25 Ssw 9
2030 13,00 Broken 6 Haze 29 26 SW 7
2130 None Clear 6 Haze 27 25 Ssw 8
2230 None Clear L Fog 25 23 S 10
2330 None Clear N Fog 2l 22 E 3

* Average cloudiness sunrise to sunset: 100%
#+ And/or restrictions to visibility

Sea-level pressure at 2130 CST: 1012,5 mb

Giound condition: Frozen six~inch base; snow dirty; streets two-inch
packed snow and ice; river free running, open water
lake frozen, snow covered

Tree cover: Bare
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Figure B-2
TEMPERATURE SOUNDINGS

St. Cloud Raob 26 Jan 1953
(Supplemental to Survey M-38)
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—— RunA, 2000 CST
! ~—~———~IMnZC§, 2100 CST

S - Runzfzi,' 2200 CST

Curve for Run @ from 640 Lt to
700 fto represents a single valus,

and descent value normally plotted,

\\ L nat the graphically averaged ascent
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FIGURE B-3
TEMPERATURE SOUNDINGS
Minneapolis
Residential-Arsa Wiresonde
M-38 26 Jan 1953
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FIOURE B-4

ADJUSTED DOSAQE - AREA RELATIONSHIPS
FT 0005 26 Jan 1953
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Fipure A8

TEST ARRAY AND RESULTS 20 Jan 13
PT 000Na ‘ DpR o

AFROSOL GEYFRAT 0N

Tolnt-sourca reloase of 104 pms of NIZ 2206 aver a veriod of U omlnutes atarbing o 2022 0T from a vehiecie-moanbe !
blower diaperser locate bl point * .

SANPT NG
iocation and Fxposure
Membrane-Cilter sampline equipment locale dat W% atatlong a5 altown on testearray map by Lhe vallowing symbols:
® ot oor aampler al heleht between 1 an b 6 feel,
@  nt-loor sampler at heisht abowe or below peneral Lerrain level as indicabed Ly notoe,
A1l aamplera operated to measure total doaagees plng "l 1 samg Ving periud, 200022100 C3T,

Total Dosage (partizle-nintea/lter)

mai.unctien or data masing

1UU ( T i watn yaren exereaaed in PArt i le=mntieen jer o prer,

100
MFTROROLAGY

Fauipnent and Muawirerent,

At streot lavel, wind direction contimomly pocar!e toan) air and surface temperatures, wind velocity, and
olher melearolapical adservationa talen at »ne or mae of the atat {ons desipnatedd @ ' @ , and @ .

YWireqonde nteonta male al meteorol.ical atatfon @ oot the mitversity sarkine 1.,

2108 2110 Virtual wind track, tha langth (drawn to map scals) and direction of oach arrow
- T vrepresenting the virtual wind travel between the Limea indicated,

gi00__ —
s

________ 2!90 alloon track rejresonting the wind-drift observation at the time indicated,
Winds
Streat~lavel winds south-southwesterly at L,9 mph,
Stability
1,8° F lapse trom 6 - 300 ft,
_S_H
Broken cloudes with bases 1400 ft above the surface,
Temperature
28.5% to ?9,5° F at 2 meters in the tast area.
Mointure

Mixing ratio of 2,9 gm/kgm dry air,




I 96 39vd

€661 AMVUNNVE 92

G-g 3yNol4

NOLIYWHOAN! A L11d4Nd3s

134035

0002

160¢¢0¢ ©PGOO0O0 14
S11NS3Y ANY AVHdY 1S3}

006!

1333

a0

NI

ERUET

008

N

24042 ‘

0oL

N HIAIN FAOBN 1468




Flyure Buh
TWST ARRAY AND RUSULTS 26 Jan 19%3
FT 0005b 2138 CST
AMROSOL, GFEFRATTON

Point-gource release of R, pms of NJIZ 2266 aver a period of & minules astarting at 2138 CST from a vehicle~-mounted
blower disperser localed ab point * .

SAMPL ING

Location and Bxposure

Membrane=f1lter sampl ing eqnipment located at S8 atntlons ns shown on test-array map by the followins symbols:
@® Oit-oor sampler at helpeht between 1 and 6 feot,
@ 'Mtdoor sampler at height above or below general terrain level as indicated by note,
Rosults
All samplers operated to measure lotal dosapes during full sampling period, 2130-2230 CST,

Total DNosage (particle-minutes/1iter)

T = trace dosape

e
58 M = malfunctfon ar dntn miaatnge
T Y ’ 2 Nonara contour with valuas ex: reagod In narticlaaminntea rer liter
100

METEOROLOGY

Fquipment and Measurcment

At strect lavel, wind direction continuoualy recorded, and afr and surface temperatyres, wind velocity, and
other meteorological observations tnken at one or more of the stationan deaipnated ’ , and é f

Wiresonde ascanta made 1t meteorolopical atatlon @ , at the 'miveraity parking lot.

21058
~ /9 ——~ —. 2110 Virtunl wind track, the lensth (drawn to map scale) and direction of each arrow
2100 — 7 reprasanting the virtual wind travel betwoen the times indicated.
ot

Winds

Stremt-leovel winds southerly at L.2 mph,
Stability

2,2° F lapse from 6-300 ft,
Sky

Clear during test period,
Temperature

26* = 27* F at 2 meters in the tesl area,
Moisture

Mixing ratio of 2,R pm/kem dry air,
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SUMMARY OF REGIONAL AND LOCAL WEATHER
28 January 1953
(Survey M-L4O, Supplemental to FT 0006)

SYNOPTIC SITUATION

A filling, stationary frontal system extended from British Columbia east-
southeast to eastern Iowa, and shallow waves along this system were accom-
panied by widespread snowfall, A weak 1020-mb high-pressure area, cen-
tered 600 miles north-northwest of Minneapolis, supplied cold continental
Arctic air across Minnesota, At the 700-mb level, a long-wave ridge over
the Rockies and trough over the Appalachians resulted in a west-northwest-
fory .».J B4 adduuL auv o mpu OVel MLINe8p0Ll.H,

WEATHER REPORTS FROM WOLD~-CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Dew Wind

Time Height  Sky Visibility Temp Point — Spesd
(CST) (feet) Covers (miles) Weathersx (°F) _(°F) Dir (mph)
1830 6,000 Scattered 15 - 10 1 N7
1930 20,000 Scattered 15+ - 8 0O WNW 7
2030 None Clear 15+ - 7 -3 WNWW 6
2130  None Clear 15+ - 6 -3 WNW 8
2230 None Clear 15+ - 5 -y W 7
2330  L,100 Scattered 15+ - 5 L W 6

# Average cloudiness sunrise to sunset: 90%
## And/or restrictions to visibility

Sea-level pressure at 2130 CST: 1021,0 mb

Ground condition: Four-inch packed snow; main streets clear; secondary
streets packed snow and ice; lake frozen

Tree cover: None
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Figure B-8
TEMPERATURE SOUNDINGS

St. Cloud Raob 28 Jan 1953
(Supplemental to Survey M-40)
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FIGURE B=-10

ADJUSTED DOSAGE - AREA RELATIONSHIPS

FT 0006

28 Jan 1953
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Figure B-11
TEST ARRAY AND RESULTS 28 Jan 1953
FT 00068 2015 CST

AEROSOL GENERATION

Point-source release of 9,0 gms of NJZ 2266 over a period of 5 minutes starting at 2015 CST from a vehicle-mounted
blower disperser locatad at point .

SAMPL ING

Location and Fxposure

Membrane-filter sampling equipment located at 83 stations as shown on test-array map by the following symbols:
@ Outdoor sampler at height between 1 and 6 feet,
@ Outdoor sampler at height ahove or below genaral terrain lsvel as indicated by note,
Results
All samplers operated to measure total dosape during f'ull sampling period, 2000-2100 CST.
Total Dosage (particle-minutes/liter)

T = trace dosage

:'aﬁ {0 = maviunction or data misaing

100/) Dosage contour with values exnresaed in nartinia.minndan wam 324 o)
100

. METEOROLOGY

Equipment and Measurement

At atreet level, wind direction continuously recorded, and air and surface temperatyres, d velocity, and
other meteorological observations taken at one or more of the stations designated é N y and .

Wiresonde ascents made at meteorological station @ , at the University parking lot,

g8 £iJ0 Virtual wind track, the length (dram to map scale) and direction of sach arrow
2100 — - representing the virtual wind travel betwesn the times indicated,

e — e _ 2100 Balloon track representing wind-drift observation at the time indicated,
Winds

Street~level winds northwesterly at 1.3 mph, and treetop winds predominately northwesterly at 6.7 mph,
Stability

1.2° F lapse from 6-300 ft,
Siy

Clear during test period,
Temperature

8.,5° to 10° F at 2 meters in the test area,
Yotsture

Mixing ratio of 0,B gm/kgm dry air,
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Figure D-12
28 Jan 1953

TEST ARRAY AND RESULTS
2148 CST

FT 0006b

AEROSOL GENERATION

Point-source release of 9.6 gm of JJZ 2266 over a period of 5 minites atarting at 2148 CST from a vehicle-meunted
blower disperser located at point , approximately 5 feet above the river level,

SAMPLING

Location and Exposure

Membrane~filter sampling equipment located al 83 stations as shown on test-array map by the followinp symbola:
@ Outdoor samplor at heipht botwoen 1 and 6 foet.
@ Outdoor sampler at height above or below general terrain level as indicated by note,
Results
All samplers operated to measure total dosapes during full sampling period, 2130-2230 CST,

Total Dosage (particle-minutes/liter)

T = trace dosnpe

-~
.50 M = malfunction or data missing
1007 | Tweaps LutLUWe WLUE VALUGS @X[T08S5ea 1n particle-minutes per liter,
100

METFOROLOGY

Equipment and Measurement

At street level, wind direction continuously recordsd, and air and surface temperatyres, wind velocity, aud
other meteorological obscrvations taken at one or more of the statlons designated ’ , and o

Wiresonde ascents made at meteorolopical statien @ , at the miversity parking lot,

5‘,05._ gio Virtual wind track, the length (drawn to map scale) and direction of sach arrow
~ representing the virtual wind travel between the timss indicated,
2100~
e _ZLOO Balloon track representing wind-drift obssrvation at the time indicated,
Winds

Street-level winds northwesterly at 1.6 mph, and treetop wind® predominately northwesterly at 6-~7 mphe

Stability
1,3* F lapse from 6 to 300 ft,
Sky
Clear during test period,
Temperature
7.5* to B,5° F at 2 meters in the test area,
Moisture

Mixing ratio of 0,8 gm/kgm dry air.
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SUMMARY OF REGIONAL AND LOCAL WEATHER
30 January 1953
(Survey M-lLl, Supplemental to FT 0007)

SYNOPTIC SITUATION

A deepening low-pressure system, moving rapidly eastward, passed 200
miles to the north of Minneapolis during the test period. The associ-
ated warm front extended to the south-southeast, and the cold front to
the west-southwest., Neither front passed the station during the test
period, but very light intermittent snow was observed., A strong high-
pressure cell, 1000 miles north-northwest of the station was supplying
cold continental Arctic air to the north side of the system, At the
700-mb level, a weak ridge along the Atlantic coast, a stronger ridge
along the Pacific coast, and a shallow trough extending from Wisconsin
to Texas produced a west-northwesterly gradient wind of 38 mph over

Wnrnanrnalda,
M L

WEATHER REPORTS FROM WOLD~CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Daw Wind
Time Height Sky Visibility Temp Point Speed
(CST) (feet) Covers  (miles) Weathers#  (OF)  (°F) Dir (mph)
1830 700 Overcast 3 Snow grains 25 22 S 11
and fog
1930 500 Overcast 3 Snow grains 25 22 Sw 10
and fog
2030 300 Overcast 23 Snow grains 2L 22 ssWw 12,
and fog
2130 LOO  Overcast 23 Snow grains 25 23 S 12
and fog
2230 7500 Overcast 3 Fog 25 23  Ssw 6
2330 9500 Broken 4 Fog 26 23  Ssw 8

# Average cloudiness sunrise to sunset: 100%
## And/or restrictions to visibility

Sea-level pressure at 2130 CST: 1011,2 mb

Ground condition: Four-inch to six~inch base snow; main roads clear; ice
in spots; residential and side streets two-inches packed
snow and ice; river open

Tree cover: None
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Figure B-1}
TEMPERATUKE SOUNDINGS

St., Cloud Raob 30 Jan 1953
(Supplemental to Survey M-il)
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Figure B=17
TEST ARRAY AND RESULTS 30 Jan 1953

FT 0007a 2012 CST

AEROSOL GFNERAT ION

Point-source release of 8.3 gms of NJZ 2266 over a period of 5 minutes sterting at 2012 CST from a vehicle-mounted
blower disperser located at point * .

SAMPL ING

Location and Exposure

Membrane-filter sampling equipment located at 75 stations as shown on test-array map by the following symbols:
@ Outdoor sampler at height bBetween 1 and 6 feet.
@ Outdoor sampler at height above or below general terrain level as indicated by note.
Results
All samplers operated to measure total dosages during full sampling period, 20002100 CST,
Total Dosage (particls-minutes/liter)

T = trace dosage

®:s
M = malfunction or dats missing

|004 Dosage contour with values expressed in particle-minutes per liter.
100

METEORQLOGY

Equipment and Measurement

At street level, wind direction continuvously recorded, and air and surface temperatures, wind velocity, and
other meteorological cbservations taken at stations designated and

Wiresonde ascents made at meteorological station @ » at the University parking lot.

205 210 Virtual wind track, the length (drawn to map scale) and direction of each arrow
2100~ P representing the virtual wind travel between the times indicated.

.

e ——__ 290 Balloon track representing wind-drift observation at the time indicated, )
Street-level winds southerly at 3.8 mph, and treetop winds south to southeasterly at 5-6 mph,

Stability
2,3° F lapse from 6-300 ft.

Sky
Uvercast clouds with bases 300 f¢ above the surface.

Temperature

23.9° to 24.9° F at 2 meters in the test area.
Moisture

Mixing ratio of 2.h gm/igm dry air.
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Figure B-18
TFST ARRAY AND RESULTS

30 Jan 1953
FT 000Tb

2137 CsT
AEROSOL OENF RATION

Point-source release of R,7 gms of NJZ 2266 over a period of 5 minutes ‘startinpg at 2137 CST from a vehicle-mounted
blower disperser located at point * .

S AMPT, ING

Location and Fxposure

Membrane-filter sampling equipment located at 75 stations as shown on test-array map by the following symbols:
@® Outdoor aampler at height between 1 and 6 feet.
@ Outdoor sampler at height above or below general terrain lsvel as indicated by note.
Results
A1l samplers operated to measure total dosapges during full sampling pori'od, 2130-2230 CST,

Total Dosage (particle-minutes/liter)

T = trace dosape

58 M = malfunction or data miasing

IOO—'—/// { Dosape contour with values expressed in particle-minutes per liter,

100
METRORALOGY

Fquipment. and Measurement

At street level, wind direction continuously recorded, and air apd surface temperatures, wind velocity, and
othar meteorolopical observations taken nt stations designated '@ and .

¥Wiresonde ascents made at meteorological atatfon @ , at the Univeraity parkinp lot,
2108

—7 — _gio Virtual wind track, the length (drawn to map scale) and direction of each arrow
gy - representing the virtual wind travel between the times indicated,

Winds

Street-lovel winds southerly at 3,0 mph, and treetop winds smouth to southeasterly at 5-6 mph,
Stability

1.6° F lapse from 6-300 ft,
Sky

Overcast clouds with bases LOO ft above the surface,
Temperature

23.9° to 2L,3° F at 2 meters in the test area,

Moisture

Mixing ratio of 2.6 gm/kgm dry air,
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Figure B.19
TEST ARRAY RID RESUL 30 Jan 1953
FT 0007c , 2305 CST

AEROSOL GENERAT ION

Point-source release of 8,3 gmy of NJZ 2266 over a period of 5 minutes starting at 2305 CST from a vehicle-mounted
blower disperser located at point * .

SAMPLING

Location and Exposure

Membrane-filter sampling equipment located at 75 stations as shown on test-array map by the following symbols:
@ Outdoor sampler at height between 1 and 6 feet.
@ Outdoor sampler at height above or below general terrain level as indicated by nove,
Results
A1l samplers operated to measure total dosage during full sampling period, 2300~-2L00 CST,
Total Dosage (particls-minutes/liter)

T = trace dosage

® M = malfunction or data missing

58

Dosage contour with values expressed in particle-minutes per liter,
100

METEOROLOGY i

100

Equipment and Measurement

At street level, wind direction continuously recorded, and air and surface temperatyres, wind velocity, and
other meteorological observations taken at one or more of the stations designated , @ s and .

Wiresonde ascents made at meteorological station @, at the University parking lot.

218 2y0 Virtual wind track, the length (drawn to map scale) and direction of each arrow
2100 — representing the virtual wind travel between the times indicated,
_________ 2 I’OO Balloon track representing wind-drift observation at the time indicated. ,
Winds

Street-level winds south-southeasterly at 2.4 mph, and treetop winds south to southeasterly at 5-6 mph,

Stabf1ity
1.7° F lapse from 6.300 ft,
Sy

Overcast clouds with bases 7500 ft above thd surface,

Temrlture
2L.3° to 214,9* F at 2 meters in the test ares,

Moisture

Mixing ratio of 2.6 gm/kgm dry air,
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SUMMARY OF RYGIONAL AND LOCAL WEATHER
L March 1953
(Survey M-56, Supplemental to FT 0019)

SYNOPTIC SITUATION

Most of Minnesota was covered by a cyclonic stream of cold air associated
with a 978-mb low-pressure center over Quebec., Rapidly variable cloudi=-
ness and infrequent light snow showers accompanied a moderate wind, which
varied considerably in speed during the test period., At the 700-mb level,
a northwesterly gradient wind of ﬂé mph was due to a long wave-length pat-
tern consisting of a broad trough extending from Quebec to Florida and of
a strong ridge over the Pacific coast,

WLALNLL RLFURLD [AUM WULU=UNAMDOALALN [LDLU (FILNNEAFULLD )

Cloud Daw Wind

Time Height Sky Visibility Temp Point Speed
(CST) (feet) Covers (miles) Weathersx (°F) (°F) Dir (mph)
1830 12,000 Broken 15+ - 19 10 wsw 13
1930 11,000 Broken 15+ - 18 11 wsWw 1l
2030 11,000 Scattered 15+ - 17 9 Wsw 12
2130 4,200 Scattered 15+ - 17 11 wWsw 12
2230 3,500 Scattered 15+ - 17 10 WwWsWw 15
2330  L,000 Scattered 15+ - 16 10 W 15

# Average cloudiness sunrise to sunset: 60%
w¢ And/or restriction to visibility

Sea-level pressure at 2130 CST: 1009.8 mb

Ground condition: Twelve-inch packed snow; main street clear; side streets
clear, but icy 50% because of melted snow; river tempera-
ture 34° F

Tree cover: None
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Figure B-21

TEMPERATURE SOUNDINGS

St. Cloud Racb 4 Mar 1953
(Supplemsntal to Survey M-56)
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FIGURE B-22
COMPARATIVE TEMPERATURE SOUNDINGS

Minneapolis Wiresonde

Residential Vs Business Area
Run 1, 1900 CST 4 Mar 1953
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PIONEER HALL DOSAGES#

Dosages for a Given Release

Samgler Location ¥ 001%a FT 0019b FT 00196
A Surface## 5 13 23
B 1lst Floor 5=0 12=0 0-15
c 2nd Floor 2-0 6=0 L4=0
D 2nd Floor 5=T 0-0 O=T
E Basement T-0 T=T T=T
F 1st Floor T=0 5=0 6=0

# Dosages are expressed in particle-minutes per literj T
represents Urace aosage, 1l,8., & COUNT NOT exceeding lb
fluorescent particles, Double entries for a given column
represent incremental dosages obtained with sequentially
exposed filter units, Applicable incremental periods for
each sampler, as well as full sampling periods for each
release, are as follows:

Release Sampling Period Inoremental Periods
FT 0019a 2000-2100 CST 2000-2100 CST
2100-2120 CST
FT 001%b 2120-2220 CST 2120-2220 CST
2220~2300 CST
FT 0019¢ 2300-24,00 CST 2300-23L5 CST
23145-2400 CST

s In the absence of an acdjacent outside sampler (@), at the
one to six-foot level, a value has been estimated, based
on the analysis of the overall isodosage patiern for a given
release, The estimate has been made in order to obtain the
base value needed to establish the percentage of aerosol-
cloud penetration,
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Figure B=27
TEST ARRAY AND RESULTS 4 Mar 1953
FT 0019a 2005 CST
AEROSOL GENERAT ION

Line-source release of 23.5 gms of NJZ 2265 (at a rate of 78,9 gm/mils) over a period of 5,17 minutes starting at
2005 (ST, from a blower disperssr mounted cn a moving vehicle.

START sl 7' NT) 1500-ft track (along highe-ground elsvation) of vehicle-mounted blower dispsrse:
(2005 ©ST) (2010110 CST) at the indicated starting and stopping times,

SAMPL INO

Location and Exposure

Membrane-filter sampling equipment located at 101 stations as shown on test-array map by the following symbola:
® Outdoor sampler at height between 1 and 6 feet,
@ Outdoor sampler at height above or below general terrain lsvel as indicated by note.
Results
All samplers operated to measure total dosages, In addition, samplers in Pioneer Hall were operated incremene
tally; sampler array, full sampling period, incremental periods, and applicabls incremental dosages are nre-
sented in Figure Bu25,

Total Dosage (particle-minutes/liter

m~ . .
» iUy UG RED

-
®ss
M = malfunction or data missing
)
100-— 130 Dosaga oontour with values expressed in particle-minutes per liter,
METEOROLOGY

Equipment and Measuremsnt

At street lsvel, wind direction continuously recorded, and air surface t. ratures, d velocity, and
other meteorological observations taken at stations designated » é ,“5 , and

Wiresonde sscents made at moteorological station @ , at the University parking lot. Business-areg wiresondes

(see Figs, B-22, B-23, and B-24) obtained at 210 South Tenth Street, approximately 2 miles west of .
2008 2010

2000— ~% T 3% virtusl wind track, the length (drawn to map scale) and direction of each arrow

/Q_O represent ing the virtual wind travel betwsen the times indicated.

Winds
Street-level winds west-southwssterly at 3.4 mph, and treetop winds westerly at 15 mph,
gtability
1,5° F lapse from 6.300 ft.
sky
Scattered clouds with basss 11,000 ft above the surface,
Temperature
18.9% to 19,8° F at 2 meters in the test area,
Moisture

Mixing ratio of 1l.h gm/kgm dry air,
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Figure B-28
TEST ARRAY AND RESULTS k Mar 1953
FT 0019b 2125 CST

AEROSOL OENERATION

Line~gource relesse of 19.3 gms of NJZ 2266 (at a rate of 6l,6 gms/mile) over a period of 5.5 minutes starting at
2125 CST, from a blower disperser mounted on & moving vehicle.

START sl FNT) 1500-ft track (along high-ground elsvation) of a vehicle-mounted blower dis
(2125 csT) (2130:30 CST) perser at the indicated starting and stopping times,

SAMPL ING

Location and Fxposure

Membrane -f1lter aampling equipment located at 101 stations as shown on test-array map by the following symbols:
® Outdoor sampler at heipht between 1 and 6 feet,
© Outdoor sampler at height above or bolow general terrain level as indicated by note,

Results

All samplers operated to measure total dosapes. In addition, smmplers in Pioneer Hall (Building No, 21) were
operated incrementally; sampler array, full*sampling pariod, {ncremental periods, and applicable incremental
dosapes are presented in Fipure B=25, '

- iter)
T = trace dosape
/ M = malfunction or data missing
.'Sl:l
: w = rormation of ice on filter

# = evidence of contamination

IOO—/ Dogape contour with values exprossed in particle-minutes per liter,

100
MFTEOROLOOY

Equipment and Measurement

At streot level, wind direction continuously recorded, and air and surfgce temperatures, d velocity, and
other meteorolopical ohservations taken at stntions desimnated l@ N @ , “@ , and .

Wiresonde ascents mads at meteorological station @ , at the University parking lot, Business-area wiresondes
(see Figs, B~22, B-23, and B-2l) obtained at 210 South Tenth Street, approximataly 2 miles west of @ .

2005
2000 —— -7 T ~29J0 virtual wind track, the length (drawn to map scale) and direction of ench arrow
representing the virtual wind travel between the timos indicated,

200 Balloon track representing wind-drift observation at the time indicated,

___________ -

Street-level winds west-southwesterly at 3.l mph, and treetop winds westerly at 15 mph,

Stability

2,1° F lapse from 6-300 ft,
Sky

Scattered clouds with brses 4200 ft above the surface.
Temperature

18,7* to 19,5° F at 2 moters in the teat arca.
Moisture

Mixing ratio of 1.0 gm/kgm dry air,
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Figure B-29

TEST ARRAY AND RESULTS I Mar 1953
FT 00190 2305 CST

AFROSOL OENERATION

Line-source release of 21,3 gms of NJZ 2266 (at a rate of £5,0 pms/mile) over a period of 6 minutes starting at
2305 CST, from a blower disperser mounted on a moving vehicle,

START esmmmmrmm——. F;N]) 1500-ft track (along the river level) of a vohicle~mounted blower disperser
(2305 CST) (2311 cs1) at the indicated starting and stopping times,

SAMPL ING

Locat ion and Exposure

Membrane~filter sampling equipment located at 101 stations na shown on tast-nrray map by the followiny symbols:
® Outdoor sampler at heirht botween 1 and 6 feet,
@ Outdoor sampler at hetpht above or below poneral terrain level as indicated by note.
Fosults
A1l aamplers operatad to measure total dosapes. Tn addition, samplars in Pioneer Hall (Buildin; No, 21) were

operated incrementally; sampler array, full sampling period, incremrntal periods, and applicable incremontal
dosages are presonted in Figure B=25,

Total Dosage (particle-minutos/liter)
Vs

’/ T = traoce dosare

05
M = malfunction or data misainp

|°°_/ ? Dosape contour with values expressed in particle-minutes per liter,

METEOROLOGY 100

Equipment and Moasurement

At streot level, wind dircction continuously recorded, and air and surface tomperatures, wind velocity, and
othor meteorolopical observations tnken at stations dasipnatod , N “5 , and .

Wiresonds ascents mads at meteorological station @ » at the University parking lot. Business- wiresondes
(see Figs, B-22, B-23, and B-2h) obtained at 210 South Tonth Street, arproximately 2 miles west of @ .

20053
/9 ~—2010 Virtual wind track, the longth (drawn to map scale) and direction of each arrow

- representing the virtual wind travel betwnen the times indicated.

2000~

Vinds

_ _gO_OQ Ralloon track representing wind-drift observation at the time indicated.

Street-level winds weatorly at 3,9 mph, and treetop winds westerly at 15 mph,

Stability

1,7° F larse from 6-300 ft,
m

Scattered clouds 3500 ft above the surface.
Temperature

18,8° to 19.5° F at 2 meters in the test area.
Moisture

Mixing ratio of 1,5 mm/kgm dry alr.
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SUMMARY OF REGIONAL AND LOCAL WEATHER
21 March 1953
(Survey M-59, Supplemental to FT 0021)

SYNOPTIC SITUATION

During the test period, a deepening 986-mb low center over western
Nebraska, moving northeast at 20 mph, and a 1020-mb high over Quebec
combined to produce a flow of warm air with a southeasterly gradient
of 35 mph, The low passed Minneapolis the following day with one=
half inch of rain, At the 700-mb level, a moderate ridge extended
from Georgia to eastern Lake Superior and a deepening trough extended
from Montana to New Mexico, producing a southerly gradient wind of

35 m'pho

WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Dew Wind
Time Height Sky Visibility Temp Point Speed
(CST) (feet) _Covers (miles) Weatherst (°F) (°F) Dir (mph)

L7 33 ESE 19

2230 6,000 Overcast 15+ -

2330 5,500 Overcast 15+ - L6 32 E 15
0030 5,500 Scattered 15 - us 3L ESE 19
0130 5,500 Scattered 12 - Ll 33 ESE 16
0230 20,000 Broken 10 - L1l 3, ESE 22
0330 20,000 Scattered 10 - L1 35 ESE 23
0430 20,000 Broken 12 - Ll 36 ESE 20
0530 20,000 Overcast 12 - Ll 36 ESE 23
0630 5,000 Scattered 10 - L2 37 ESE 21

&

# Average cloudiness sunrise to sunset:
## And/or restrictions to visibility

Sea-level pressure at 0230 CST: 1000,3 mb

Ground condition: Two-tenths snow remaining (two to three inches); streets
clear; lake frozen

Tree cover: None
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FIGURE B-32

ADJUSTED DOSAGE ~ AREA RELATIONSHIP3

21 Mar 1953

FT 0021
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Firure B=33
TEST ARRAY AND RFSULTS 21 Mar 1953
FT ORla o005 CST

AEROSOL GFNFRATION

Point-srurce release (92 ft above river level) of 8,2 pms of NJZ 2266 over a period of 5 minutes starting at OQLS
CST from a vehicle-mounted blower disperser located at point * .

SAMPL ING

Location and Exposure

Membrane-filter sampling equipment located at 10k stations as shown on test-array map by the following symbols:
@ Outdoor sampler at hcight between 1 and 6 feet.
@ Outdoor sampler at height above or below general terrain level as indicated by note.
Results
A1l samplers operated to measure total dosapges during full sampling period, 0030-0130 CST,

Total Dosage (particle-mimutes/liter)

T = trace dosapge

.56 M = malfunction or data missing
# = evidence of contamination
100 Dosape contour with values expressed in particle-minutes per liter,
100

IETRORCLOGY T

Fquipment. and Measurement

at street level, wind direction continuously recorded, and air surfagce temperatures, wind velocity, and
other reteorolorical observations taken at stations desipgnated s s and .

Wiresonde equipment located at meteorological station @ , at the University parking lot,

09'5 ~—— —— _03§}0 Virtual wind track, the length (drawn to map scale) and direction of each arrow
0500 — representing the virtual wind travel between the times indicated,

-

Winds

_0500 Balloon track representing wind-drift observation st the time indicated.

Street-level winds easterly at 9.8 mph.

Stability

* No direct measurement; wiresonde operations precluded by relatively strong winds, These winds and supporting
raob data (Fig., B-31) indicate adiabatic conditions.

Sky
Scattered clouds with bases 5500 £t above the surface,

Tempe rature
L1.,6° to h2.2° F at 2 meters in the test area,

Moisture

'8
Mixing ratio of 4.1 gm/kgm dry air,
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Fipure B-3h )
TEST ARRAY AND RESULTS 21 Mar 1953
FT 0021b 0235 CST
AFROSOL GENERATION

Point-source reloase at river level of 12,8 mms of NJZ 2266 over a period of 5 mimtes starting at 0235 CST from
a vehicle-mounted blower disperser located at point

SAMPLING
Location and Fxposure
Mo~hrane-filter sampling equipment located at 10 stations as shown on test-array map by the following Symbols:
® Outdeor sampler at heipht between 1 and 6 feot,
@ Outdoor aampler at heipht above or below pencral terrain level a3 indicated by note,
Regults
A1l samplers operated to measure total dosape during full sampling period, (200-0300 CST,

Total Dosape (particle-minutes/1iter)

T = trace dosape

.58 Yo meltmetion or claba misoing
# » avidenco of contamination
VR
lOg / Dosapge ¢ ntour with values expressed in particle-minutes per liter,
100

METYOROLOGY

“quipment. and l'easurement,

At street level, wind direction continuously recorded, and atr and gurface temperatures, wind velocity, and
other mtearolopical observationa taken at stations desirnated ag N s and .

Wiresonde equipment located at meteorological station @ y at the Iniversity parking lot,

2205__ 08I0 Virtual wind track, the length (drawn to map scale) and direction of each arrow
— representing the virtual wind travel between the times indicated,
050/0, —
____________ 0500  palloon track reprosenting wind-drift observation at the time indicated.
Winds

Street-level winds east-southeastorly at 11.6 mh,

Stability

No direct measurement; wiresonds operations precluded by relatively strong winds., These winds and supporting
raob data (Fig, B-31) indicate adiabatic conditions,

Sky

Rroken clouds with bases 20,000 ft above the surface,
Temperature

10,9 to 41,9° F at 2 moters in the test area.
Moisture

Mixing ratio of .3 gm/kegm dry air,
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Fipure B-3%
TEST ARRAY AND RESILTS

21 Mar 1953
FT 0021le

0350 CST

ARROSOL QFENERATION

CST from a vehicle-mounted blower disporser located at point

Point-source reloase (50 ft above river level) of 8,9 pms of N* 2266 over a period of 5 minutes starting at 0350

SAMPL ING

Locatjon and Exposure

Membrane-filter sampling equipment located at 10l stations as shown on test-array map by the following symbols:
@ oOutdoor samplor at height between 1 and 6 feot,

@ Outdoor sampler at heipht above or helow general terrain level as Indicated by note,

Results

A1l samplers oparated to measure total dogape during full sampling period, 0330-0430 CST,

Total Nosnpe (particle-minutes/1iter)

./ T = traco dogsape
58

M = malfunction or data miasing
|00/120 Dogape contour with values oxpressed in particle-minutes per liter,
METFOROLOGY

Equipment and Mensurement

At street leval, wind directlon continuously recorded; and air ! surface temperafures, wind velocity, and
other meteorolorical observations taken at atations desiimated % s , and

Yiresonde equipment located at rmeteorolopical slation @ , at the lUniveratty parking lot,

2905_ ___ 0810 Virtual wind track, the length (drmm to map scale) and direction of each arrow
- - representing the virtual wind travol between the times indicated,
090/

___________ 0800 Balloon track representing wind-drift observation at the time indicated,
Winds

Street-level winds east-southeasterly at 12 mph,
Stability

No direct measurement; wiresonde operations precluded by relatively strong winds. These winds and supporting
raob data (Fig. B-31) indicate adiabatic conditions,

Sky

Scattered clouds with bages 20,000 feet above the surface,
Temperature

h1.3° to b1,7° F at 2 meters in the test area.
Moisture

Mixing ratio of L,3 gm/kgm dry air.
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Fifure B=36
TEST ARRAY AND RESULTS 21 Mar 1553
T 0021d 0515 CST

ARROSCL QFNFRAT ION

Point-source release at river level of NJZ 2266 over a period of S minutes starting at 0515 CST from a vehicle-
mounted blower disperser located at point * . TDecause of disperser malfunction, only 1,5 gms released,

SAMPLING

Location and Fxposure

Membrane-filter sampling equipment located at 10 stations as shown on test-array map by the following symbola:
@ Outdoor sampler at heipht betweon 1 and 6 feet.
@ Outdoor sampler at height above or bolow general terrain level as indicated by note,
Rosultsg

A1l samplers operated to measure total dosage during full sampling peried, 0500~0600 CST,

Total Dosage (particle-minutes/liter)

T = trace dosnme

658 M = malfunction or data missing

/-) Dgage contour with valuos exprensed in particle-minutos per liter.
100° !
100

‘ METTOROLOGY

Fquipment and Measurement,

At streot level, wind direction continuously recorded, and air angd surfgge temperat wind velocity, and
other matoorological obsarvations takon at stations dasipnated N , and .

Wiresonde equipmnt located at metoorolopical station @ , at the University parking lot.

03.95_ — Q%io  Virtual wind track, the length (drawvn to map scale) and direction of each arrow
0800 — representing the virtual wind travel between the times indicated,
-

0_900 Balloon track reprvsenting wind-drift observation at the time indicated,

Street-level winds east-southeasterly at 8.8 mph,

Stability

No direct measurement; wiresonde operations precluded by relatively strong winds, These winds and supporting
raob data (Fig, B-31) indicate adiabatic conditions,

Sky

Overcast cloude with bases 20,000 ft above the surface,
Temperature

11.6* to L2.k* F at 2 meters in the test area,
Moisture

Mixing ratio of L.5 gm/kgm dry air,
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APPENDIZ I

Figure No,  FJIELD TEST 0012 16 February 1953
c-1 Temperature Soundings, St, Cloud Raob, M-50
C=2 Temperature Soundings, Undeveloped-Area
Wiresonde

C-3 Test Array and Results, FT 0012b
FIELD TEST 0018 23 Februsry 1953

C-4 Temperature Soundings, St. Cloud Raob, M-52

C-5 Comparative Temperature Soundings,
Minneapolis Wiresonde

c<6 Comparative Temperature Soundings,
Minneapolis Wiresonde

c-7 Comparative Temperature Soundings,
Minneapolis Wiresonde

C-8 Comparative Temperature Scundings,
Mimeapolis Wiresonde

€=9 Comparative Temperature Soundings,
Minneapolis Wiresonde

C-10 Test Array and Results, FT 0018a

Cc-11 Test Array and Results, FT 00184
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Figure C-1

TEMPERATURE SOUNDINGS

WINDS ALOFT St, Cloud Raob 16 Feb 1953
St. Cloud (Supplemental to Survey M-50)
16 Feb 1953
2100 CST
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FIGURE C-2
TEMPERATURE SOUNDINGS
Minneapolis

Undeveloped-Area Wiresonde
M-50 16 Feb 1953
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Figure Ca3
TEST ARRAY AND RESULTS 16 Feb 1953
FT 0012b 2254 CST

AEROSOL GENFRAT ION

Point-source relesse of ~.7 gms of NJ2 2266 over a period of 5 minutes starting at 2254 CST from a vehicle-mounted
blower disperser located . o~:int .

SAMPLING

Location and Exposure

Membrane-filter sampling equipment located at 101 stations as shown on test-array map by the following symbol:
@ Outdoor sampler at height between 1 and 6 feet.
Results
A1)l samplers operated to measure total dosage during full sampling per}od, 2240-2320 CsT,

Total Dosage (particle-minutes/liter)

T = trace dosage
LT
M = malfunction or data missing

W = formation of ice on filter

100~ Dosape contour with values expressed in particle.minutes per liter,
-100
METF.OROLOGY

Equipment and Measurement

At street level, wind direction continucusly recorded, and air and surfac temperatures, wind velocity, and
other meteorological cbservations taken at stations designated % and .

2105 20 Virtusal wind track, the length (drawn to map scale) and direction of each arrow
representing the virtual wind travel between the times indicated,

2100 Balloon track representing wind-drift observation at the time indicated. .
[~

Winds
Street-level winds southwesterly at 1.8 mph,

Stability

1.9° F of inversion from 6-300 ft measured approximately 9 miles away at Wirth Park (see Fig, C-2), over open
terrain comparable to Charlie Area, at the western rather than at the southeastern periphery of Minneapolis,

Temperature

4* to ~7* F at 2 meters in the test area,
Sy

Clear during test period.
Moisture

Mixing ratio of 0.6 gm/kgm dry air.
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NDS ALOFT
St. Cloud

3 Fab 1953
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Figure C-h
TEMPERATURE SOUNDINGS

St, Cloud Rsob 23 Feb 1953
(Supplemental to Survey M-52)
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Minneapolis Wiresonde
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Figure C-10
23 Feb 1953

TEST ARRAY AND RESULTS
FT 0018a 2015 CST

AEROSCOL OENERAT ION

Point-source release of 11,7 gms of NJZ 2266 over a period of S minutes starting at 2015 CST from a vehicle-mounted
blower disperser located at point * .

SAMPL ING
Location and Fxposure
Membrane-filter sampling equipmant located at 101 stations as shown on test-array map by the following symbol:

@ Outdoor sampler at height between 1 and & feet,

Resul ts
All samplers operated to messure total dosage during full sampling period, 2000-2100 CST,

Total Dosage (particle-minutes/liter)

T = trace dosage

.68 M = malfunction or data missing
W = formation of ice on filter
100" \ Dosage contour with values expressed in particls-minutes per liter,
100

METEOROLOOY
Equipment and Measurement
At street level, wind direction econtinuously recorded, and air and surface temperatures, d velocity, and
other meteorological observations taken at atations designated » ’ "@ , and .

-]
— =¥ = — R0 Virtusl wind track, the length (drawn to map scale) and direction of each arrow
2100 — representing the virtual wind travel between the times indicated,

2|00 Balloon track representing wind-dri’'t ‘bservation at the timo indicated,

Street-level winds southerly at 1,7 mph, veering to southwesterly at treetop level,

Stability

12,3* F of inversion from 6-300 ft measured approximately 9 miles away at Wirth Park (see Figs. C~5 through C-9),
over open terrsin compsvable to Charlie Area, at the western rather than at the southeastern periphery of
Minneapolis, Business-area wiresondes obtained at 210 South Tenth Street.

Sig
Clear during test period,

Temperature
21°* to 25° F at 2 meters in the test area,

Moisture

Mixing ratio of 2.7 gm/kgm dry air,
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Figure C.11
TEST ARRAY AND RESULTS 23 Feb 1953
FT 00184 2308 CST

AEROSOL QENERATION

Point-source release of 8,0 gms of NJZ 2266 over a period of 5 minutes starting at 2308 CST from a vehicls-mounted
blower disperser located at point ‘ .

SAMPL ING

Location and Exposure

Membrane-filter sampling equipment located at 101 stations as shown on test-array map by the following symbol:
@® Outdoor sampler at height between 1 and 6 feet,
Results
A1l samplers operated to measure total dosage during full sampling period, 2300-2L00 CST,

Total NDosage (particle-minutes/liter)
/ T = trace dosage

.6{ M = maifunction or data missing

W = formation of ‘ce on filter

IOO/ ) Dosage contour with values expressed in varticle-minutas nar 1itaw

MFTROROLOGY 100

Fquipment and Measurement

At street level, wind direotion oontinuously recorded, and sir and surface te; rlturea, vind velocity, and
other meteorological observations taken at stations designated ab é "5 .

8
- 2108 — RYO Virtual wind track, the length (drewn to map scale) and direction of each arrow
2100 — representing the virtual wind travel between the times inuicated,

__________ ?_NZO Balloon track ropresenting the wind-drift observation at the time indicated,
Winds

Street-level winds southwesterly at 1,3 mphj winds at treetop level also southwesterly,
Stability

12,4* F inversion from 6-300 ft measured approximately 9 miles away at Wirth Park (see Figs, C-5 through c-9),
over open terrain comparable to Charlie Area, at the western rather than at the southeastarn periphery of
Minneapolis, Business-area wiresondes obtained at 210 South Tenth Street.

Sky

Clear during test period,
Temperature

19° to 22* F at 2 maters in the test area,
Moia ture

Mixing ratio of 2.6 gm/kgm dry air.
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APPENDIX "p*

Figure No,  FIEID TEST 0015 2l; February 1953 e Noo
D-1 Two-Mater Air Temperature Survey, M-53, and
Summary of Regional and Local Weather 12
D=2 Temperature Soundings, St. Cloud Raob, M-53 U3
D-3 Comparative Temperature Soundings,
. Minnespolis Wiresonde gl
D4 Comparative Temperature Soundings,
) Minneapolis Wiresunds s
D=5 Comparative Temperature Soundings,
. Minneapolis Wiresonde AR
D-6 Comparative Temperature Soundings,
Mimmeapolis Wiresonds Ls?
r-7 Building Sampler Arrays and Results, FT 0015 148
D=8 Adjusted Dosage~Area Relationships, FT 0015 13
D=7 Bost ATTay Snd Bamwlts. TP ANMCA 150
P-10 Test Array and Results, F® 0015b 151
De11 Test Array and Results, ¥T 0015¢ 152
FIELD TEST 0016 27 February 1953
D-12 Two-Meter Air Temperature Survey, M-Sl, and
Sumary of Regional and Local Weather 153
D-13 Temperature Soundings, St. Cloud Raob, M5k 154
D-1l Comparative Temperature Soundings,
_ Minneapolis Wiresonds 155
D-15 Comparative Temperature Soundings,
i Minneapolis Wiresonde 156
D-16 Comparative Temperature Soundings,
Minneapolie Wiresonds 157
D-17 Comparative Temperature Soundings,
. Minneapolis Wiresonde 158
D-18 Comparative Temperature Soundings,
Minneapolis Wiresonde 159
D-19 Building Sampler Arrays and Results, FT 0016c 150
D-20 Adjusted Dosage-Area Relationships, FT 0016c 161
D-21 Test Array and Results, FT 001lb6¢ 162
SECURIIY INFORMATION
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Figwe Ko,  Fisud Isdi wuli =7 Harch 1953

D-22 Two-Meter Air Temperature Survey, M-57, and
Swmary of Reglonal and Local Weather

D-23 Temperature Soundings, St. Cloud Raob, M-57

D-24 Temperature Soundings, Undeveloped-Area
Wiresonde

D-25 Temperature Soundings, Undeveloped-Area
Wiresonde

D=~26 Temperature Soundings, Undeveloped-Area

. Wiresonde

D=27 Temperature Soundings, Businesus-Area Wiresonde

p-28 Temperature Soundings, Business-Area Wirescndse

D-29 Temperature Soundings, Business-iArea Wiresonde

D-30 Time Resolution Data, FT 0017a

D-31 Time Resolution Data, FT 0OL7b

D-32 Time Resolution Data, FT 0OL7c

D-33 Building Sampler Arrays and Results, FT 0017

D-34 Adjusted Dosage-Area Relationships, FT 0017

D-35 Test Array and Results, FT 0017a

D-36 Test Array and Results, FT 001l7b
Test Array and Results, FT O0lT7c

D~37
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163
164

165

166

167
168
169
170
17
172
173
17
175
176
177
178

Paira No.
h
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SUMMARY OF REGIONAL AND LOCAL WEATHER
24 February 1953
(Survey M-53, Supplemental to FT 0015)

SYNOPTIC SITUATION

A small 1020-mb high cell, centered in southeastern Minnesota, carried
continental polar air over Minneapolis, An occluded front at the Montana-
Dakota border was not yet close enough to affect the test area, although
an air-mass stratus deck did appear during the period. At the 700-mb
level, the northern portion of a trough was sheared off over Canada, and
the balance of this trough extended from South Dakota to Arizona, A
slrong northwesteriy ilow persisled over cenlral Canada, but the gradient

over Minnesota was relatively flat, resulting in a northwest 700-mb wind
AL 1A meh Pae -\'inhnnv‘ﬂ"-tn

- e copen e - e ——

WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS

Cloud Dew Wind
Time Height Sky Visibility Temp Point Speed
{CST) (feet) Coveri (miles) ~Weatherss (°F) _(°F) Dir (mph)

1830 None Clear 15 - 30 23 NW 8
1930 None Clear 15+ - 25 20  WNW 7
2030 None Clear 15+ - 22 17 Wsw 7
2130 1700 Broken 15+ - 20 16 1) 8
2230 1500 Overcast 15+ - 19 15  Wsw 7
2330 1700 Overcast 15+ - 18 15  Wwsw 10

# Average cloudiness sunrise to sunset: 80%
#% And/or restriction to visibility

Sea-level pressurs at 2130 CST: 1022,0 mb

Ground condition: Twelve-inch snow; main streets clear of snow but thin
ice in spots; side streets 50% clear; two-inch packed
snow and ice; lake frozen

Tree cover: None
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BUILDING NO, 1
ANDRUS BUILDING

SUMMARY OF BUILDINO DOSAGES(1)
FT 0015

2l Feb 1953

BUILDING NO. 2
FIRST NATIONAL BANK BUILDING

BUILDING NO, 3
NORTHWESTERN BELL TELEPHONE BUILDINOD

Outside Outside Outside
Sampler Sampler Sampler
Looation Dossages for Given Release(3) Looatiol Dosages for Qiven Release(3) Locaclo? Dosages for Oiven Release(3)
(floor)(2) FI-ORTSs FT OOKSH TY 00T (rloor)(2) FFoaEs FF o0 FF 00lEs (Moor)(2) FFONEa FT 00185 FT O00L8s
Surface(l) 130 60 55 Surface(l) 52 9%  The Surface(l) 1 50 3
Tth T 92 122 building 10th 29 64 18
llthERoof 13 [N 96 was not 20th 8 28 in
11th(Roof 39 76 121 used in 27th(Roof ) N 33 16
this 27th(Roof) 17 21 18
reloase
Inside Inaide Inside
Basement A 28 29 51 Basemant A 6-2 T Basemont A 0-0 T-11 6-2
18t ({Lobby) 6l 76 83 Basemont A T-7 3 Basemant B 19-0 0-31 14-0
Sth Ga3 2-19 58-9 Banement B -3 T Basement C 0-0 0-0 0-0
6th 10-5 4-10 29-9 1st(Lobby) 62 T 6th -7 T-3 7-1
8th 5-9 3-10 15-12 18t 7 23 Uth 8 13 10
9th 35-6 8-5 -6 1at 19 53 17th ly-T T-0 14
11th 6=l 5-13 17-8
BUILDING NO. L BUILDING NO, § BUILDING NO, &
NORTHWESTERN NATIONAL BANK BUILDING BAKER BUILDING MEDICAL ARTS BUILDINO
Outside Outside Outaide
Sampler 3 Sampler Sumpler
Looatio N Dosages for Oiven Release(3 Locatio Dozages for Oiven Relsass(3) Locatio Dosages for (iven Release{3)
(fioor)(?) {floor)(?) t. ET_0015b FT 00130 er)??) QJE_moo & _FT 0018b T OOi%e
surface(t) 30 80 70 Surface(l) 1 7 10 Surface(l) 0 I 1
1th 12 1N Lo 2nd T 13 n Ird 0 T T
11th 20 k) | N Sth T S 12 6th 0 T T
15th 19 5?7 36 Tth 7-0 M 8-0 12th 0 ] 0
17th§Roof 30 72 16 9th [} 10 8 20th§Roof 0 o] o]
17th{Roof 23 30 55 11th 3-0 M T-0 20th Roof; 0 0 0
13th§Roof; o] b 9
13th(Roof 3 6 9
Inside Inside Inside
Bassment A T-T 2.3 6-3 Basemont A -7 2-T 34 Basement A 0-T -0 -0
Bassmant B 9-T 0-12 15-2 Basnement B 0-0 0-T 3-7 Basument B 0-0 29-2 0-0
3rd ST 2.7 13-3 Basemont C 0-0 0-0 0-0 Basemont B 0-0 0-0 0-0
6th 3-7 T-3 8-2 9th 0-0 0-0 0-0
12th 2=0 0-3 Te2 17th 1-0 0-0 T™T

(1) See Figure II1-8 for oblique aerial view of downtown Minneapolis showing array of buildings used in
studies of aerosol-cloud penetration, A description of eech building is given with Figure III-8, For
the indicated releases, Figures D-9, D-10, and D-11 (Appendix D) show tho buildings in relation to ths
grid complex and the dosage pattern.

(2) Samplers located on the same floor are listed according to their counterclockwise positions,

(3) Dosages are expressed in particle-minutos per liter, M indicates malfunction, and T represents
trace dosage, i.e,, & count not excesding 15 fluorescont particles, A single entry expressesa the dosage
obtained from a filter unit exposed during the entire sampling period of an indicated release, Double
entries for & given column ropresent incremental dosages obtained with sequentially exposed filter units,
Applicabls incremental periods for each sampler, as well as full sampling periods for each release, are
as followsi

Release Smnling Period Inoremsntal Poriods
FT 00158 2000-2100 CST 2000-2045 €37
20L45-2115 CST
FT 0015b 2115-2215 CST 2115-2200 CST
2200-2230 CST
FT 0015¢ 2230-2400 CST 2230-2315 CST

2315-2345 CST

(L) In the absence of an adjacent outside sampler (@), at the one to six-foot level, a value has been
estimated, based on the analysis of tho overall isodosago patiern for a given ralease, Tho estimate
has been made in ordor to obtain the base valuo needed to ostablish the percentage of aerosol-cloud

penetration,
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Figure D=9
TEST ARRAY AND RESULTS 2l Feb 1953
FT 0015a 2006 CST

AEROSCL GENERAT ION

Point-source release of 11,0 gms

of NJZ 2266 over a period of 5§ minutes starting at 2006 CST from a vehicle-mounted
blower disperser located at point .

SAMPL ING

Location and Fxposure
Mombrane~filter sampling equipment located at 110 stations as shown on test-array map by the following symbol:

@ Outdoor sampler at height between 1 and 6 feet.
Sampling stations included in buildings represented by numbered building outlines, identified as follows:

%%Anm Building @%Nommszom National Bank Bldg
First National Bank Bldg @% Baker Building
Northwautem Bell Telephone Bldg Medical Arts Building

Rasults

All samplers oparated to measure total dosages, In
incrementally; sampler arrays, full sampling period, inoremental periods, and

are presented in Figurs D-7,
Total Dosage (parti{sle-minutes/liter)

addition, samplers in given buildings were operated
applicable incremental dosages

T = trace dosage

O3
100/7 Dosage contour with values expressed in particle-minutes per litar,

t
METF.OROLOGY 00

Equipment and Measurement

At street level, wind direction continuously recorded, mnd air agd surfgce te ratures, wind velocity, and
other metenrological observations taken at stations designated b ’ é s Hg y and .

Similar observations at rooftop level made at meteorologiocal station @ » located 17 stories high on @ N
Northwestern National Bank Building,

Wiresonde ascents made at meteorological atation @ s at 210 South Tenth Street. Undaveloped-area wiresondes
(ses Figs, D-3 through D-6) obtained at Wirth Park, spproximately 3 miles wost of .

2108
210 — 7 — 2|0 Virtual wind track, the length (drawn to map scale) and direction of each arrow
,,9/ represent ing the virtual wind travel between the times indicated,

2‘|,oo Balloon track representing wind-drift observation at the time indicated,

Winds
Street-level winde west-northwesterly at 2,5 mph, and roof-level winds vest-northwesterly at 9,3 mph,

Stability

3.0° F lapse from 6-300 ft,
Sky

Clear during test period,

Temperature
2Li,8° to 26,5° F at 2 meters in the test area,

Moisture
Mixing ratio of 2,0 gm/kgm dry air,
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Figure D-10
TEST ARRAY AND RESULTS 2l Feb 1953
T 0015 215 CST

ARROSOL OENERAT ION

Point -aource release of 9.8 gms of NJZ 2266 over a period of 5 minutes starting at 2155 CST from & vehicle-mounted
blower disperser located st point .

SAMPL ING

Looation and Exposure

Membrane-filtsr sampling equipmsnt located at 110 stations as shown on test-array msp by the following symbol:
@ Outdoor sampler at height betwsen 1 and 6 feet,
Sampling stations included in buildings represented by numbered building outlines, identified as follows:

Andrus Building @ Northwestern National Bank Bldg
Firet National Bank Bldg @ Baler Building
Northwestsmm Bell Telephons Bldg Medical Artas Building

Results

All samplers operated to measure total dosages., In addition, samplers in given buildings were oparated
incremantally; samplsr arrays, full sampling period, incremsntal pericds, and spplicable incremental dosages
are presented in Figure D=7,

Total Dosage (particle-minutes/liter)

T = trace dosage
@z

# = gvidsnce of contamination

100 Dosage contour with values expressed in partiocls-minutes per liter,
METEOROLOGY 100

Equipment and Messurement

At atreet level, wind direction continuously recorded, and air and surfgce tempgratures, yind velooity, and
other meteorological obasrvations talen at stations deaignated ’ é ’ -é s and

Similar observations at rooftop level made at metsorclogical station @ » located 17 stories high on @,
Northwestern National Bank Building,

Wiresonde ascents made at meteorological station @ s &t 210 South Tenth Street, Undeveloped-area wiresondes

(see Figs, D-3 through D-6) obtatned at Wirth Park, approximately 3 miles west of .
2108 2110
A — ~—_ £%  Virtual wind track, the length (drawn to map scale) and direction of each arrow
2!0), — representing the virtual wind travel between the times indicated,
e __glgo Balloon track representing wind-drift obeervation at the time indicated,
Winds

Street-lsvel winds west-northweaterly at 1.7 mph, and roof-level winds westerly at 9,8 mph,

Stabi1ity
2,8° ¥ lapse from 6-300 ft,

Sy
Overcast clouds with basas 1500 ft above the surface,
20* to 22* ¥ at 2 meters in the test area,

Moisture

Mixing ratio of 1.9 gm/kgm dry air,
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Figure D-11
TEST ARRAY AND RESULTS 2L Feb 1993
FT 001560 2235 (ST

AERGSOL QENERATION

Point-source release of 10,6 gms of NJZ 2266 over a period of S minutes atarting at 2235 (ST from a vehicle-mounted
tlower disperser located at point * .

SAMPL ING

Location and Exposure

Membrane~filter sampling equipment located at 110 atations as shown on test-array map by the following symbol:
@® Outdoor sampler at height between 1 and 6 feet.

Sampling stations included in buildings represented by numbered building outlines, identified as follows:

Andrus Building @ Baker Building
Northwestern Bell Telaphone Bldg @Mﬂd‘lc:ﬂ Arts Building

@Nonhwnom National Bank Bldg

Results

All samplers operated to measurs total dosages, In addition, samplers in given buildings were operated
incrementally; samplor arrays, full sampling periods, incremsntal periods, and applicable incremental dosages
are presented in Figure D-7,

Total Dosape (particle-minutes/liter)

T = trace dosage

# = avidence of contamina%ion
.58

IOOA Dosage contour with values expressed in particle-minutes per liter,

100
METEOROLOGY

Equipment and Measurement

At street level, wind direction continuously recordsd, and air surface temperatures, yind velocity, and
other meteorological observations takan at stations designated s ® ’ % s and .

Similar observations at rooftop level made at meteorologicsl station @ y located 17 stories high on @ N
Northwestern National Bank Building,

Wiresonde ascents made at meteorclogical station @ » at 210 South Tenth Street, Undeveloped-area wiresondes
(ses Figa, D=3 through D=§) obtained at Wirth Park, approximately 3 miles west of @ .

o8 210 Virtusl wind track, the length (drawn to map scale) and direction of each arrow
2&9 o representing the virtual wind travel between the times indicated,

2100 Balloon track representing wind-drift observation at the time indicated,

Street-lavel winds westerly at 2.2 mph, and roof-level winds west-northwesterly at 9.8 mph,

Stﬂbﬂitz
2.4* F lapse from 6-300 ft.

Sky
Overcast cl -uds with bases 1500 ft above the surface,

Temperature
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SUMMARY OF REGIONAL AND LOCAL WEATHER
27 February 1953
(Survey M-5L, Supplemental to FT 0016)

SYNOPTIC SITUATION

A nearly stationary cold front trailing from the weak system that passed
Minneapolis the previous day was oriented southeast-northwest through
Minnesota and western North Dakota., What appeared to be a weak stable
wave moved southeast along this front, its crest passing Minneapolis dur-
ing the test period., Multiple cloud decks and occasional snow flurries
accompanied this passage and a fresh surge of colder air followed the tem-
porary warming prior to its passage. A weak Polar continental high cell
was centerod over Kansas and a moderately strong Arctic continental high
was centered over northern Saskatchewan, At the 700-mb level, a west.
northwesterly gradient wind of 45 mph resulted from a broad trough extend-
ing from Ontario to Florida and from a wide weak ridge over the Rocky Moun=-
tain states,

WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Dew Wind

Time Height  Sky Visibility Temp Point ~—  Speed

(CST) (feet) Covers (miles) Weathers+ (°F) _(°F) Dir (mph)
1830 L4OO  Broken 15 - 24 13 W s
1930 3700 Overcast 15+ - 2L 1, ssw s
2030 2900 Overcast 15+ - 25 18 Ssw 5
2130 3500 Broken 15+ - 25 20 SSE 6
2230 3600 Broken 15+ - 25 20 ssw U4
2330  LOOO Broken 15+ - 26 23 WSW 8

# Average cloudiness sunrise to sunset: 0%
#¢+ And/or restriction to visibility

Sea-level pressure at 2130 CST: 1014.9 mb

Ground conditions: Twelve-inch snow; main streets clear of snow; thin ice
in spots; side streets 50/50 clear and two-inch packed
snow and ice; lake frozen

Tree cover: None
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Figure D-13
TEMPERATURE SOUNDINGS

St. Cloud Rach 27 Feb 1953
(Supplemental to Survey M-54)
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COMPARATIVE TEMPERATURE SOUNDINGS
Minneapolis Wiresonde
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Run 1, 1900 CST 27 Feb 1953
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COMPARATIVE TEMPERATURE SOUNDINGS
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AUILDING NO, 1
ANDRUS BUTLDING

SUMMARY OF BUILUZND DOSAGES(L)
FT 0016c 27 Feb 195}

RUILDING NO, 2
FIRSi* NATIONAL RANK BUILDING

HUTLDING hO, 3

NORTHWEST-HN RELL TELEPHONE BUILDING

Qutside Insido OQutaide Inaide Quigide Inside

Bampler Bamplor SampIor Sanplar Sampler Bamplor
bocnuo? Locatior l,oc.:um( Locatio locatiorn Locatio
(floor)(2) Dosage(3)  (rloor)(?) posage(3)  (rloor)(?) posaga(3) (rloorl??) Doange(3) Uloorﬁ?) Dosage(3) (rlnor)??) Dosage(3)
surface(4) 7 Basemont A J0-T Surface () 120 Bamomant A 20=H surrace{l) 1 Basemant A 9-T
Ath 2 1at 0 20th(Roof) 8l Basemont B 9y 10th 31 Bagament B T=T
Tth T Sth 2-7 ?9th(Roof) 7 Sth 220 20th L3 Basamont C 0-0
11Lh§ﬁoof) 2 8th 3-T 6th 30-9 27th{Roof) 21 6th 2at
11th(Reof) b 9th 3-2 10th 3 ?7th(Roof) n Uith 1y

loth 0-2 12th 115 17th 0=-7

U 120
16th 3-8
BUILDING NO. b BUTIDING KO, & BUILDING NO, 7
NORTHWESTERN NATTONAL BANK BUTLINING BAKER WITIDING FOSHAY TOWER
Outnlde Inride Outnide Inaide Qutaide Inoide

Samplor . Smmplar Bannlor YanpYer Samplor Banplor
Location Locntlo? Locnl.lo? Locatior l,'muuo? l,ocnuo?
_(_r.l_oor)(” Douga(-’) {floor) 2) Donx,o(]) {floor) 2) l_)gnﬂa(” {floor) ?) l)osn&e(” {flonr) 2) Doﬂnﬁﬂ(J) (floor) 2) Doan(”
Surface (i) 200 Basamont A C0-11 Surfare{l) 30 Braomont A 6} Surface(l) 0 Banomont A T-0
Ath 238 Baanmont 0 10He5 2nd 1h0 Banomont A T-T lith 2 Bagamont B 0-0
11th 179 Ird Ha8 Sth 2 1} Basoment 73 15th 0 Basomant C 0n=-M
15th 173 6th heT 9th 3 Tws T«0 20th 0 9th 0-0
17th(Reof') 172 12th 21 13th{Roof ) 3 1ien 0=T 32nd 4] 25th 0-0
17th(Roof) 121 13th(Roof) L 32nd 0

(1) San Fipure I1[-8 ror obliqun aarial view of Jowntown Minneapolls showlne array of bulldings used in

studles of aeronol-cloud ponatratinn,

A deacription of aach ballding f9 piven with Figure [11-8, For

tha Indicatod relenaen, Figure D=2l (Anpendix D) shows the bulldings in relation to tho prlc complex

and tha dosage patinern,

(2) Samplars locatad on the aama floor nre liabed accarding Lo thelr countorclockwise positiona,

(3) TDonagns are axpraased in particle-minutes per titer,
dosage, 1s04, 8 count not axcendings 16 fluorescont varticles,
from a riltar unlt expoand during the entlre sampling period of an indicatnd rolerase,
a glvm column represant tneremental dosapgan obtainnd with asequantially exposzed filter units,

M {ndicates malfunetion, and T represents trace
A single entry expreassss the dosaga obLtalnoed
Double enirias for

Applicable

{neremantal perfods for sach sampler, as well aa ull aampling poriod for the roleana, are as followst

Sampliry Poriod

2230-2330 CST

Incremantal Periods

21102115 CST

2115-23h5 OST

(h) In the absence of an adjacent outside gampler (@), at the one to aix-fool lavel, a vulun has besn

astimatod, basad on the analysis of the ovarall tsedoange pattern for a plven release.,

The estimale has

bann made in ordar to oblaju the baan valuo nnaded Lo astablish tha pereantage off aerosol-cloud penetration,
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Figure D21
TEST ARRAY AND RESULTS 27 Feb 1953
FT 00160 2235 CST
AEROSOL GENERATION

Point-source release of 11,6 gms of NJZ 2266 over a period of 5 minutes starting at 2235 CST from a vehicle-mounted
blower disperser located at point

SAMPLING

Location and Exposure

Membrane~filter sampling equipmon’ located at 110 stations a3 shown on test-array map by the following symholt
@ Outdoor sampler at height betwsen 1 and 6 feet.

Sampling stations included in buildings represented by numbered building outlines, identified as follows:

Andrus Bullding @Nmmuem National Bank Bldg
First National Bank Bldg Baker Building
Northwostorn Rell Telephone Pldg Foshay Tower

Results
A1l samplers operated to measure total dosages, In addition,.samplers in given buildings were operated
incrementally; sampler arrays, full sampling period, incremental periods, and applicable incremental dosapes
are presented in Figure D19,

Total Dosage (particle-minutes/liter)

T = trace dosape

100/) Disage contour with values expressed in particle-minutes per liter,
100
METFOROLOGY

Equipment and Measurement

At street level, wind direction continuously recorded, and air apd surface temperatures, wind velocity, and
other meteorolopical ohservations taken at stations designated % R @ s lg , and .

Similar observations at rooftop level made at meteorological station @ , located 17 stories high on Qi Z ,
h

Northweatern Bank Building, and at station » located 13 stories high on the Northern States Power Company
Building,

Wiresonde ascents made at meteorological station Q , at 210 South Tenth Street, veloped-areawiresondes
(see Figs, D=1 through D-1f) obtained at Wirth Park, approximately 3 miles west of .

2]038
2100 — — — _J-HQ Virtual wind track, the length (drawn to map scale) and direction of each arrow
representing the virtual wind travel between the times indicated,

2)00 Balloon track representing wind-drift observation at the time indicated,

Street-level winds southwosterly at 2.7 mph, and roof-level winds west-northwesterly at 15,8 mph,

Stability

2,1° F lapse from 6-300 ft,.
Sky

Broken clouds with bases 3600 ft above the surface.
Temperature

26,3° to 28,3* F at 2 meters in the test area,
Moisture

Mixing ratio of 2.3 ym/kgm dry air,
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SUMMARY OF REGIONAL AND LOCAL WEATHER
6-7 March 1953
(Survey M-57, Supplemental to FT OOL7)

SYNOPTIC SITUATION

A 1035-mb high cell, oriented northwest-southeast and moving east-north-
east at 20 mph, was centered in northwestern Minneso.a, its ridge line just
west of Minneapolis at the start of the test period, The ridge line passed
the station during the period, bringing warmer and more moist air over the
station and resulting in low cloud cover, At the 700-mb level, a slow-mov-
ing, long wave-length pattern with a ridge off the Pacific coast and a
broad trough off the Atlantic coast resulted in a northwesterly gradient
wind of 50 mph over Minneapolis,

WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Dew Wind
Time Height Sky Visibility Temp Point Speed
(CST) (feet) Covers: (miles) = Weatherst (OF) (OF) Dir (mph)
2330 20,000 Scattered 15 - k =11 ww 6
0030 20,000 Broken 15 - L <11 NW S
0130 20,000 Overcast 15 - 6 -5 SSE 6
0230 20,000 Overcast 15 - 5 % SE 3
0330 20,000 Overcast 15 - 6 -6  SSE 5
o430 6,000 Broken 15 - € -6 SE 8
0530  £€,000 Broken 15 - 5 -8 E 10

# Average cloudiness sunrise to sunset: 0%
#¢ And/or restriction to visibility

Sea-level pressure at 0230 CST: 1037.6 mb

Ground condition: Ten-inch packed snow; main streets clear; secondary
streets 50/50 clear and packed ice and snow; lake
frozen

Tree cover: None
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Figure D-23
TEMPERATURE SOUNDINGS

St, Cloud Raob 67 Mar 1953
(Supplemental to Survey M-57)
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FIGURE D-24

TEMPERATURE SOUNDINGS

Minneapolis
Undeveloped-Area Wiresonde
M-57 6 Mar 1953
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FIGURE D-25

TEMPERATURE SOUNDINGS

Minneapolis
Undeveloped~Area Wiresonde
M-57 6~7 Mar 1953
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FIGURE D-26

TEMPERATURE SOUNDINGS

Minneapolism
Undeveloped-Area Wiresonde
M-57 7 Mar 1953
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FIGURE D-28
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FIGURE D-29

TEMPERATURE SOUNDINGS

Minneapolis
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M-57

7 Mar 1953
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1,9 part-min/liter

6.9 liters/min

13

7 Mar 1953
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Figure D-30

Sampler No, 1

TIME RESOLUTION DATA

FT 0017a

Total No, of Particles:

Flow Rate:
Dosage:
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Figure D-31

TIME RESOLUTION DATA
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Figure D=-32
TIME RESOLUTION DATA

FT 00170 7 Mar 1953
Sampler No, 1

Total No, of Particleas: O

Flow Ratet 6,9 liters/min
Dosage:s 0 part-min/liter
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SUMMARY OF BUTLDING poSAGES(L’

FT 0017 7 Mar 1953
BUTLDING NO, 1 BUTLDING NO. 3 SUIT NI N2, &4
ANDRUS BUTLDING NORTHWESTERN BELL TELEPHONE BUYLOLING __NIRTIWFSTERN NATSCRAL BARY WTTL1M
Outside Outaide Tt
Sampler ) Samplor ) Samg ler T
Locatio Dosages for (Olven Rulsasa Locatio Dosages for Oiven [ielacse locaio Dosagna for i"ivan R
Lfloor)?a) m. S gloor)??) rr%m—nmvs"rrmﬁ gno..rz??) "ré'sﬁr-r-r. AP OO
Surface (4} 26 0 0 Surfaco(l) 0 0 [ Surrasah) 16 iyl y
ith 3-3 0-0 0-0 10th 0 [/ 0 8th 6 S b
Sth 8-3 T-0 0-T Uith i) L Q 1lth 13 h G
11th§noo.f) g2 T [ 20th 0 ( o AGth 12 6 b
11th(Roof ) 61 T 0 27th(Roof) 0 B} P} 17th{Rv0f) 7 iy 0
27th(Roof') n J T 17th(Roof) kst N T
Inside — Tnatde tndlde
Rasament A 10 T o Basanant A 0-0 )=0 C-M Baasmen.. A 0-T T
1at(Lobby ) 0 0 o} Basemant B -0 0-0 0-0 Basemani B 2-3 a-T
Ird 7 T 0 Danament ¢ 0=0 0-0 0-0 3rd ? 2
8th -8 6-1 T-0 17th T=0 0-T T-T 6th T.0 el
9th 0-T L1 T=-0 12th 0«0 0-0
1lth 0-5 0-0 0-0
BUILDING NO, § BUILETNO RC, &
BAKER BUILDING MEDICAL ARTS DUIWDING
Outside Cutside
Sampler Sampler
Locnuor( Dosages for Given Ralanse(3) Loon.lov( Dosages for Olven Relaase(}’
(floor)(2)  PFOSTTE FrOOTTS FY OITo {floor){?) RO FTOUTE ¥ I
Surface () 8 0 12 Surface(l) 1 0 2
2nd 7 0 11 3rd 16 T 2
5th 7 T 10 6th 19 0 3
9th ? 9 15 12th 21 0 6
13th(Roof' ) 1 T 17 17th 10-6 8-7 35
13th(Roof) 6 0 19 20th(Roof) Lo 0 3
20th(Roof') 37 0 9
Inside Innide
Basement A -7 T-0 T~0 Basamont A T-7 T-M T=0
Basement B -7 0-0 T-T Bassmont B 2. T-T 2-0
Basement C T-2 T-0 T-T Bassmont B 2-3 0-0 T-0
Tth 0T 0-0 0-T 9th 2.3 T-T T-0
11th 0-0 T-0 0-0

(1) See Figure TI1T1-8 for oblique aerial vlew of downtown Minneapolis showing srray ot buildings iwel ip
studies of aerosol-cloud ponetration, A doscription of sach building 18 given with Figure III-8, For
the indicated releases, Figures D-35, D-36, and D-37 (Appsndix D) show the ‘buildings in relation o tha
grid complex and the dosage pattern,

(2) Samplers locatad on tho sama 1.00r are listed according to their countorclockwise positions,

(3) Dosagas are expressed in particle-minutes per liter, M indicates malfunction, and T represents .racd
dosage, i.e.,, & count not exceeding 15 fluoroscent particlos, A aingle entiry expresses tho dosage .“talnad
from a filter unit exposed during the antire sampling period of an indicated release. Doubla antri-s for
& givan column reprosont incromental dosages obtalned with sequantinlly exposed fllter uniis, Appl. cadle
incremental periods for each sampler, as wel). a&s full sampling periods for aach releass, are ss foll »m:

Release Sampling Period Incremontal Pariods
FT 0017a 0030-015 CST 0030-0115 CST

0115-0U5 CST

FT CO1Tb 0200-0315 CST 0200-0245 Col
0245-0315 C5T

FT 00176 0330-01i5 CST 0)00-0415 CST
0h15-0Lh5 ¢ST

(k) In the absence of an adjacent outside sampler {@), at tho one to aix-foot lovel, a value hus been
estimated, based on the analysis of the uvorall fnodosago pattern for a given reloass, Tho estimaie hasg
boen mads in order to obtain the Lase value nvoded to establish the perosantsgs of aarosol-cloud penotrat.on,




FIGURE D=3l

7 Mar 1953

ADJUSTED DOSAGE - AREA RELATIONSHIPS
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Figure D-38
TEST ARRAY AND HESULTS 7 Mar 1953
¥T 0017a 0053 CST

AERCSOL GENFRAT ION

Point-source release of 9,0 g.. ~f NJZ 2266 over a period of 5 minutes starting at 0053 CST from a vehicle-mounteq
blower disperser located ab point * N

SAMPL ING
Location and Exposure

Membrane-filter sampling equipment located at 111 stations as shown on test-array map by the following symbols:
@ Outdoor sampler at height between 1 and 6 feet.
A Time-resolution sampler with station number.

Sampling stations incl\ided in btuildings represented by numbered building outlines, identified as follows:

@ Andrus Building @ Baker Building

@Nuﬂxwestem Bell Telephone Building @Hedical Arts Building
@Norﬂuestem National Bank Building
Results
Al]l samplers operated to measure total dosages, In addition, samplers in given buildings were operated incremen-
tally; sampler arrays, full sampling period, incremental periods, and applicable incremental dosages are
presented in Figure D-33, Tima-resolution data are given in Figure D-30,

Total Dosage (particle-minutes/liter)

T = trace dosage

.58
/ ¥
100" Dosage contour with values expressed in particle-minutes per liter,
100
METEOROLOGY .
K. .
Equipment "and Measurement

At street level, wind direction contimiously recorded, and air and surfgce te ratures, d velocity, and
othér pteomlogiqa} observations taken at stations designated .b ’ ’ s and éﬁ .

Similar observations t‘rb rooftop level made at meteorcl~eical station @ located 17 stories high on @
g:;;:;sm;;uonﬂ Bank Building, and at station @ » located 13 stories high on the Northern States Power
. .

Wireaonde ascenta (Figs, D-27, D-28, sand D-29) made st meteorological station at 210 South Tenth";street.
Undeveloped-area wiresondes (Figs. D-2li, D-25, and D-26) obtained at Wirth Pnr)?ap;’ammtely 3 niles west of

%% os0

0500 — Virtual wind track, the length (drawn to map scai.o) and direction of each arrow

representing the virtual wind travel between the times indicated,

________ 0_200 Balloon track representing wind-drift observation at the time indicated.
Winds

Street-level winds north-northwesterly at 2.8 mph roof-lavel h, and
@ roatdon s north msterly ot 2 np:‘.) s @ roof-lsvel winds north-northwesterly at 5.8 mph,

Stnbilitz

2.2° F lapse from 6-300 ft,
Sky

Overcast clouds with bases 20,000 ft above the surface,
Temperature

5.1* to T.1° F at 2 meters in the test area.

¥ixing ratio of 0.8 gm/kgm dry air.

3
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Figure D=36
TEST ARRAY AND RESULTS 7 Mar 1953

FT 001Tb ®11 CST

AEROSOL GENERAT JON

Point-source release of 11,3 gms of NJZ 2266 over a period of 5 minutes starting at 0211 CST from a vehicle-mounted
blower disperser located at point ‘ .

SAMPLING
Location and Exposurs

Membrane-filter sampling equipment located at 111 stations as r' sm on test-array map by the following symhols:
@® Outdoor sawpler at height between 1 and 6 feet,
A Time-resclution sampler with station number.
Sampling stations included in buildings represented by numbered building outlines, identified as follows:
@Andrua Building Baker Building
@Noﬂ)ﬂestem Bell Telsphone Building Madical Arts Building
@Northwastem National Bank Building
Results

- A1l samplers operated to msasure total dosages. In addition, samplers in given buildings were operated incremen~
tally; sampler arrays, full sampling period, incremental periods, and applicable incremental dosages are
presented in Figure D-33. Time-resclution data are given in Figure D-31.

Total Dosage fgarticle-minubes[yter}
T = trace dosage

58 M = malfunction or data missing

100 Dosege contour with values expressed in particle-minutes per liter,
100

METEOROLOGY

Equipment and Measurement

At street level, wind direction contimuously recordsd, and air and surface termperatures, d velocity, and
other meteorological observations taken at stations designated ’ @ ’ ,@ s and .

Similar observations at rooftop level made at meteorological station @ » located 17 stories high on »
Northwestern National Bank Building, and at station s located 13 storins aigh on the Northern States Power
Company Building. ’

Wiresonde ascents (Figs. D-27, D.28, and D-29) made at meteorological station @ , at 210 South Tonth Street.
Unémloped—ma wiresondes (Figs, D=2k, D25, and D-26) obtained at Wirth Fark, approximately 3 miles west of

050% 0510 Virtual wind track, the length (drawn to map scale) and direction of each arrow
representing the virtual wind travel between the times indicated.

0590 Balloon track representing wind-drift observation at the time indicated.

Street-level winds northeasterly at 1.9 mph, @ roof-lsvel winis east-northeasterly at 1.3 mph, and @
roof-level winds northessterly at 5.7 mph,

Stability
2.3° F lapse from 6-300 ft,
Sy
Overcast clouds with bases 20,000 ft above the surface.

Temperature
5.8° to 6,8° F at 2 meters in the test area,

Moisture *

-

Mixing ratio of 0.7 gn/kgm dry air.
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Figure D-37
TEST ARRKY AND RESULTS 7 Mar 1953
FT 0017¢ 0340 CST

AEROSOL CENERAT ION

Point-source release of 10.L gms of NJZ 2266 over a period of 5 minutes starting at 0340 CST from s vehicle-mounted
blower disperser located at point

SAMPL ING

Location and Exposure

Membrane-filter sampling equipment located at 111 stations as shown on test-array map by the following symbols:
@ Outdoor sampler at height between 1 and 6 feet,
A Time-resclution sampler with station number,
Sampling stations included in buildings represented by numbersd fmﬂding outlines, identifisd as follows:
Andrus Building Baker Building
@Nor&h\naum Bell Telephone uflding Medical Arts Building

@Noﬂhwestern National Bank Building
Results

A1l samplers operated to measure total dosages, In eddition, ssmplers in given buildings were operated incremen-
tally; sampler arrays, full sampling period, incremental periods, and spplicable incremental dosages are
presented in Figure D-33, Time-resolution data are given in Figure D-32,

Total Nosage (particle-minutes/liter)

T = trace dosage

®ss
M = malfunction or data missing

looﬁ Dosage contour with values expressed in particle-minutes per liter,
100

METEOROLOGY

Equipment and Yeasurement

At street level, wind direction contimuously recorded, and air ar.d surface tengraturea, wind velocity, and

other meteorological observations taken at stations designated @ , s ,md @ .

Similar observations at roéftop level made at meteorological station s located 17 stories high on y

Northwestern National Bank Building, and at station @ s located 13 atories high on the Northern States Power
Company Building, i

Wiresonde ascents (Figs, D-27, D-28, and D-29) made at meteorological station @ » at 210 South Tenth Street,
Unéﬂloped-ma wiresondes (Figs, D-2k, D-25, and D-26) obtained at Wirth Park, approximately 3 miles west of

0505
- -7 T — Q819  Virtual wind track, the length (drmm to map scale) and direction of each arrow
0500.— representing the virtual wind travel between the times indicated,
/

___________ Q590 Balloon track representing wind-drift observation at the time indicated,
Winds

Street-level winds easterly at 2.L mph, @ roof-level winds easterly at 5 mph, and @ roof-level winds east-
northeasterly at 8.2 mph.

Stability

3.4° F lapse from 6-300 ft,
Sky

Overcast clouds with bases 20,000 ft above the surface,
Tempe rature

£.5° to 6.4° F at 2 meters in the test area,

Moisture .

Mixihg ratio of 0.7 gm/kgm dry air,
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Figure No,  FIELD TEST 0022 24 March 1953  Page No.

Bl Two-Meter Air Temperature Survey, M-50, and

Summary of Regional and Local Weather 180
E-2 Temperature Soundings, St., Cloud Raob, M-60 181
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SUMMARY OF REGIONAL AND LOCAL WEATHER
2l March 1953
(Survey M=60, Supplemental to FT 0022)

SYNOPTIC SITUATION

A secondary cold front preceding a fresh outbroak of continental polar
air passed Minneapolis several hours before *he test. A light snowfall
accompanied and followed this passage. A 1029-mb high system, centered
over Saskatchewan, dominated the upper Midwest, and resulted in moderate
north-northwesterly gradient winds over Minnesota, At the 700-mb level,
a sharp ridge off the Atlantic coast, a deep trough from Hudson Bay
south to Florida, and a narrow ridge from New Mexico to Saskatchewan,
all slow-moving, gave a 50 mph northerly gradient wind over Minneapolis.

WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS)

Cloud Dew Wind
Time Height Sky Visibility Temp Point Speed
(CST) (feet) Covers (miles) Weathers* ( F) ( F) Dir (mph)
1830 3000 Overcast 15+ - 3l 27 NW i
1930 L4000  Scattered 15+ - 32 27 WNW 20
2030 None Clear 15+ - 31 25 WNW 17
2130 None Clear 15+ - 30 2l NW 17
2230 1800 Overcast 15+ - 28 23 Nw 19
(gusty)
2330 1800 Overcast 15+ - 27 21 17

# Average cloudiness sunrise to sunsat: 100%
#% And/or restriction to visibility

Sea-level pressure at 2130 CST: 1017.3 mb
Ground condition: Snow all gone; light flurries of snow during the evening;
streets clear, but damp; lake frozen

Tree cover: None
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Figure E~2
TEMPERATURE SOUNDINGS

WINDS ALOFT St, Cloud Raob 2l Mar 1953
8t, Cloud (Supplemental to Survey M-60)
2, Mar 1953
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Figure E-4

TIME RESOLUTION DATA

2l Mar 1953

FT 0022b

169 (Contamination Excluded)

11,6 liters/min
14,6 part-min/liter

Total No, of Particles:

Flow Rate:
Dosage:
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FIGURE E-5

ADJUSTED DOSAGE « AREA RELATIONSHIPS

2ls Mar 1953
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Figure E-b

TEST ARRAY AND RESULTS 24 Mar 1953
FT 00R2a 1958240 CST

AEROSOL GENERATION

Linn-source release of LO4 gms of NJZ 2266 (at a rate of 62.3 gme/mile) over a period of 27.67 minutes starting at
1956140 CST, from a blower disperser mounted on & moving vehicls,

START smeemmealp END 6.5-mile track of vehiclemountsd blower disperser at the indicated starting
(1958:40 €ST) (2026120 08T) and stopping times,
SAMPL NG

Location and Exposure

Mermbrane-filter sampl.ag equipment located at 103 stations as shown on test-array map by the f ollowing symhol:
® Outdoor sampler at height between 1 and 6 feet.

Ssmpling stations included on top of buildings represented as follows:
Numbered building with sampler located on roof.

Rasults

A1l samplers operated to measure total dosages during full sampling period, 1930-2300 CLL, Values obtained from
roof-=located samplers sre sumarized in Table E-1,

Total Dosage (partiole-minutes/liter)

T = trece dosage

wOﬂ Dozage oontour with values expressed in perticle-minutes per liter.

100
METEQROLOGY

Equipment and Measurement

At street lavel, wind direction continuously recorded, and air and surface temperatyres, d velocity, and
other meteorological obssrvations taken at one or more of the stations designated . , , and @

Similar ohservations at rooftop level made at meteorological station @ » located atop the Northweatern

National Bank Building, and at @ y located atop The M, Parsons Company Building. Undeveloped-ares
wiresonde (Es;bg-j) obtained st meteoroclogical station .

\
ZSQQ - @.IO Virtual wind track, the length (drawn to map scale) and direction of each arrow
representing the virtual wind travel betwsen the times indicated,

200’0 Balloon track representing wind-drift observation at the time indicated.
Winds

Street~level winds westerly at 13.2 mph, and @ roof«level winds northwesterly at 16,8 mph,
Stability

0,9° F lapse from 6-300 ft.
Sy

Clear awring test period.
Tempe rature

L5 to h6* F at 2 meters in the test area,

Moisture

Mixing ratio of 2.R pm/kem drvy air.
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Figure E=7
TEST ARRAY AND RESULTS 2L Mar 1953
FT 0022b 2300 CST

AEROSOL GENERAT ION

Line-source release of 822.6 gms of NJZ 2266 (at a rate of 126.3 gm/mile) over a period of 30 minutes starting at
2300 CST, from a blower disperser mounted on a meving vehicle.

START sl END 6.5-mile track of vehicle-mounted blower disperser at the indicated starting
(2300 CST) (2330 CST) and stopping times,

SAMPLING

Location and Exposure

Membrane-filter sampling equipment located at 103 stations as shown on test-array map by the following symbols:
@ Outdoor sampler at height between 1 and 6 feet,
A Time-resclution sampler with station number.
Sampling stations included on top of buildings represented as follows:
Numbered building with sampler located on roof,
Results

A1l samplers operated to measure total dosages during full sampling period, 2300-0230 CST, Values obtained from
roof-located samplers are summarized in Table E-1, Time-resclution data are presented in Figure E-li,

Total Dosage (particle-minutes/liter)

T = trace dosage

®
58 M = malfunction or data missing

IOOA Dosage contour with values expressed in particle-minutes per liter,

METFOROLOGY 100

Equipment and Measurement

At street level, wind direction continuously recorded, and air and surface temperatyres, d velocity, and
other meteorological observations taken at one or more of the stations designated é ’ ’ @ , and @ «

Similar observations at rooftop level made at meteorclogical station @ » located atop the Northwestern
National Bank Building, and at @ s located atop The h M., Parsons Company Building. Undeveloped-area
wiresonde (Fig. E-3) obtained at meteorological station .

2005

0 p—— \
29’0/ &0 Virtual wind track, the length (drawm to map scale) and direction of each arrow

representing the virtual wind travel between the times indicated. =
e —-__ 2009 Balloon track representing wind-drift observation at the time indicated.

Street-level winds northwesterly at 13.7 mph, and @ roof-level winds west-northwesterly at 17.h4 mph.
Stability

At 2100 CST, 1,1° F lapse from 6-300 ft.
Sky

Overcast clouds with bases 1800 ft above the surface.

Temerature
38° to LO° F at 2 meters in the test area.

Meigture

Mixing ratio of 2.4 gm/kgm dry air,

-
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FIGURE E-8
Two-METER AR
TEMPERATURE SURVEY

M-63

28 APRIL 1953

2300 CST

(SUPPLEMENTAL TO FT 0023)




SUMMARY OF REGIONAL AND LOCAL WEATHER :
28 April 1953 T
(Survey M-63, Supplemental to FT 0023) -

SYNOPTIC SITUATION

A deepening 98l-mb low, moving southeastward at 12 mph, was centered over
eastern Colorado, and a ridge of high pressure extended from northern
Canada to Ohio, From this pattern a strong southeasterly gradient wind
resulted over Minnesota and neighboring states. The overrunning from a
warm front, which extended from Colorado eastward to Virginia, produced
intermittent rain in the test area, At the 700-mb level, a slowly deepen-
ing low center over Colorado and a weakening ridge from Florida to Lake
Michigan resulted in a weak southerly gradient wind of 5 mph over Minneapo- |
lis. '

|
WEATHER REPORTS FROM WOLD-CHAMBERLAIN FIELD (MINNEAPOLIS) ‘E %
|
Cloud Dew Wind X
Time Helght Sky Visibility Temp Pointl Speed
(CST) (feet) Covers (miles) Weathers: (9F) (°F) Dir (mph) i
1830 8000 Overcast 15+ - L8 35 ESE 17 ‘
1930 7000 Overcast 15+ - L7 3, ESE 17 ;
2030 8000 Overcast 15+ - L7 32 E 21
2130 7000 Overcast 15+ - L7 32 E 21
2230 6000 Overcast 15+ - Lé 31 ESE 22
2330 5500 Overcast 15+ - L5 31 ESE 20

# Average cloudiness sunrise to sunset: 90% *
#% And/or restrictions to visibility ‘

Sea~level pressure at 2130 CST: 1012.2 mb

Ground condition: Grass showing, not fully green; Wirth Lake 42° F;
Calhoun Lake 52° F
Tree cover: None
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! ) TEMPERATURE SOUNDINGS &

St, Cloud Raob 28 Apr 1953
(Supplemental to Survey M=53)
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Figure E-10
TIME RESOLUTION DATA

FT 0023a 28 Apr 1953
Sampler No, 1

Total No, of Particles: 257

Flow Rate: 9.7 liters/min
Dosage 26.5 part-min/liter
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Figure E-11
TIME RESOLUTION DATA

FT 0023a 28 Apr 1953
Sampler No, 2

Total No, of Particles: 164
Flow Rates 10,0 litera/min
Dosages 1644 part-mnin/liter
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Figure E-12

TIME RESOLUTION DATA

FT 0023b 28 Apr 1953
Sampler Noe, 1

Total No. of Particles: 113
Fluw Rate: 10,0 liters/min
Dosaget 11,3 part-min/liter
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Figure E-13
TIME RESOLUTION DATA

FT 0023b 28 Apr 1953
Sampler No, 2

Total No, of Particlss: 100

Flow Rate: 10,0 liters/min
Dosage: 10 part-min/liter
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FIGURE E-l}

ADJUSTED DOSACE - AREA RELATIONSHIPS

28 Apr 1953
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Figure =15
TEST ARRAY AND RESULTS : 28 Apr 1953

FT 0023a 2000 CsT

AFROSOL GENERATION

Line-source release of 693.,3 gm of NJZ 2266 (at a rate of 99.0 gms/mils) over a period of 28,17 minutes starting
at 2000 CST, from a blower “{=yerser mounted on a moving wvehicle,

. START emeee————» END T-mile track of vehicle-mounted blower disperser at the indicated starting
(2000 CST) (2028:10 CST)  and stopping times,

SAMFL ING

Location and Exposure

Membrane-filter sampling equipment located at 99 stations as shown on test-array map by the following symbols:
@ Outdoor sampler at height between 1 and 6 feet.
A  Time-resolution sampler with station number,
Sampling stations included on top of buildings represented as follows:
Numbered building with sumpler located on roof.
Results

All samplers operated to measure total dosages during full ampiing period, 20002200 CST, Values obtained
from roof-located samplers are summarized in Table E-1, Time-resolution data are presented in Figures E.10

and E-ll.
Total Dosage (particle-minutes/liter)
' T = trace dosage
®
58 M = malfunction or data missing
100 Dosage contour with values expressed in particle-minutes per liter.
. 100

METEOROLOGY

Equipment and Measurement -

At streetilevel, wind direction continuously recorded, and air and surface temperatyres, w@d m%ity, @d
’ ’ ) »

other meteorclogical observations taken at ene or more of the atations designated
and

Similar observations at rooftop level made at meteoroclogical station @ , located atop the Northwestern
National Bank Building, and at s located atop the Northern States Power Company Building.

Wiresonde equipment located at meteorological staticn .
2008 D

2000 — —_r *2%0 Virtual wind track, the length (drawn to map scale) and direction of each arrow
representing the virtual wind travel between the times indicated.

__________ 2 _O_QQ Balloon track representing wind-drift observation at the time indicated.
Hinds

Street-level winds east-southeasterly at 10,2 mph, and @ roof-level winds east-southeasterly at 16,1 mph,
Stability

No direct measurement; wiresonde operations precluded by relatively strong winds, These winds and supporting
racb data (Fig, E-9) indicate adiabatic conditions,

Sky
Overcast clouds with bases 8000 ft sbove the surface,

E@gerature
L7° to L8* F at 2 meters in the test area.

Iy

Moisture
Mixing ratio of 3.8 gm/kgm dry air,
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Figure E-16

TEST ARRAY AND RESULTS 28 Apr 1953
FT 0023b 2205 CST

AERQSOL GENERAT ION
¥ Line-source release of 384 gms of '*JZ 2266 (at a rate of 54,8 gms/mile) over a period of 30,5 minutes starting at

2205 CST, from a blower disperser mu.ited on a moving vehicle,
ST ART sl END 7-mile track of vehicle-mounted blower disperser at the indicated stariing
(2205 CST) (2235:30 CST)  and stopping times.

SAMPL ING

1 Location and Exposure

Membrane-filter sanpling equipment located at 99 stations as shown on test-arrzy map by the following symbols:
@ Outdoor samp.er at height between 1 and 6 feet,
& Time-resoclution sampler with station number,
Sampling stations included on top of buildings represented as follows:
Numbered tuilding with sampler located on roof.

Rasults

A1l samplers operated tv measure total dosages during full sampling period,2200-2330 CST, Values obtained from
roof-located samplers .-a summarized in Table E-1l, Time-resolution data are presented in Figures E-12 and E-13,

Total Dosage (particle-minutes/liter)

/ T = trace dosage

LY

Ioo/? Dosage contour with values expressed in particle-minutes per liter,
METEORCLOGY 100

Equipment and Measurement

other meteorological observations taken at one or more of the stations designated

At street level, wind direction continuously recorded, and air and surface temperatyres, v@d velézity, éd
s ’ H 2
and .

Similar observations at rooftop level made at meteorological utatioﬁ Q , located atop the Northwestern
National Bank Building, and st , located atop the Northern States Power Company Building. 8

Wiresonde equipment located at meteorological station @ .
2005
2000 __——7 \2\0'.? Virtual wind track, the length (drewn to map scale) and direction of each arrow
—_ representing the virtual wind travel botween the times indicated.

___________EQQ,O Balloon track representing wind-drift observation at the time indicated.
Winds

Street-level winds easterly at 9.7 mph, and @ roof-level winds east-southessterly at 18,2 mph,
Stability

Ko direct measurement; wiresonde operations precluded by relatively strong winds, These winds and supporting
racb data (Fig. E=9) indicate adiabatic conditions.

Sky
Overcast clouds with bases 6000 ft above the surface,

Temperature
L6° to 47° F at 2 meters':ln the test area.

Moisture

-

Mixing ratio of 3.6 gm/kgm dry air,
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