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PREFACE

This is the Final Report for USAF Aeronautical System
Division Contract No. F33615-78—C-522Q (Project 3930 Task gg,
Work No. 0l1) with Michigan State Univefsity. The Program
described was initiated by personnel of Warner-Robins Air
Logistics Center Corrosion Management Office (WR-ALC/MMETC).
Its objective is to develop an environmental corrosion
severity classification system and to calibrate this system
by means of an atmospheric testing program. After several
years of development and testing by WR-ALC, analysis of the
results was completed by MSU. The Final Report is divided
into two parts which are issued separately. This, the first
part, discusses the environmental classification system and
the second part treats the experimental phase

This Program has spanned several years and represents
the efforts of many people. Particular acknowledgement must
be made for several of them. The USAF Project Engineer was
Dr. C. T. Lynch, AFWAL/MLLN; and we have benefitted from his
continued encouragement as well as that of Col. William Egan
and Lt. Col. Garth Cooke, AFLC/LOE, all at Wright-Patterson
AFB, Ohio. Several pecople worked on earlier stages of the
program at Robins AFB, Georgia, including Col. (Ret.) Harold
L. Beasley, Lt. Col. (Ret.) Jawes Upp, Capt. (Ret.) Terry
Rickard, Capt. J. G. Knapik, Lt. Lane Hogue, Mr. William
Richardson, Mr. William Thompson, and Mr. Frank Denton. At
MSU Graduate Assistants Dave Bursik, Matt Rizai, and Nina
Samsami, Undergraduate Assistants Carolyn Wright, Mike
Tichvon, Caroline Sokalskil, Angelica Bodnar, and Holly Tallon
all have made valuable contributions to the research.
Finally, Undergraduate Assistant Ardrea Cerulli has served

as editor for this Report. We thank all for their work.
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I. INTRODUCTION
Scveral studies have centered on the total costs of

corrosion prevention and control within the past few years.1~5
The incscapable conclusion is that total corrosion costs for
aircraft maintenance and management are an intolerable
burden to the Air Force in terms of maintaining force effectiveness
at reasonable cost to the taxpayer. Direct costs of corrosion
maintenance for major aircraft systems in the field and at
depot level have been estimated to be in excess of $750
million per year, and total corrosion costs, including those
for airbase facilities, are estimated to be in excess of $§1
billion per year.4 A key factor in controlling these costs
is the ability to optimize corrosion repairs based upon
need, rather than the current practice to perform them at
fixed time intervals, and, in the field or at depot, based
upon optimized inspection, need, and time of repair. The
current program of fixed time interval depot maintenance of
aircraft, under Programed Depot Maintenance (PDM), does not
correspond to the actual corrosion damage level of individual
units.6 Thus, the method results in inefficient and uneconomical
use of facilities and resources. The scheduling of depot
maintenance could be based, however, on the cumulative
exposure to corrosion risks if the risk factors were identified
and quantified and the relations between exposure and damage
were known.

ne approach to quantifying risk factors is to classify
the environmental severity according to the nature and
intensity of ambient corrosive factors. It has long been
acknowledged that some environments are more corrosive than
others, and environments are commonly classified as indus-
trial, urban, or marine, thus indicating their approximate
7,8

severity. It also 15 astablished that certain environ-

mental constituents, e.g.., sea salt ané sulfur dioxide,
increase the relative aggressiveness ©f the environment.g’lg

An environmental classification, based on the atmospheric

Wt s
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constituents oresent, might be used as a guide in establishing
the maintenance schedules required for complex systems, such
as aircraft.

In response to the needs of the Strategic Air Command
(SAC), the AF Logistics Command (AFLC) implemented a programt
to develop a corrosicn severity classification for each
operational airbase as part of the Corrosion Prevention and
Control (COPCON) program (redesignated as Project RIVET
BRIGHT in 1971). Program development began in 1965 and
implementation was achieved in 1971. The program was desig-
nated PACER LIME in 1972 as an element of RIVET BRIGHT.

PACER LIME 1is a two phase effort: (1) Development of an
equation or algorithm for computing a priori a numerical
corrosion factor which combines weather and other environmental
factors; (2) experimental measurement of corrosion saverity

at selected locations through atmospheric corrosion tests.

The experimental data would be used to “calibrate" the

computed corrosion factor.

An initial corrosion factor equation, combining certain
weather and geographical factors, was developed in 1971.
Interim numerical classifications were published for 39 SaC
airbased in 1972, and for 95 USAF and 27 ANG airbases in
1973, A complete list was distributed in 1974 under the
title "PACER LIME Interim Covrosion Severity Classification.®
These interim values were to be compared with ¢orrosion
maintenance cxperience and the results of the PACER LIME
atmosphaeric testing program, The corrosion factor eguation
then would be medifled and used to compute working corresion
severity clarsifications. The experimental phase produced
useful data very slowly, however, and atalysis of maintenance
expoerience pioved to be more complex than expected. Conse-
guently, rev:sion of the corrosion factor eguation has boeen
delayed cons:cderably.

e e m m AW Cemmmgen e e el Aasae

*Records of the Program were the source for the following
discussion. These records are the property of USAF Corrosion
Management Of fice, MMETC, Robins AFB, GA.

T A




The need for environmental guidelines was so great,
however, that the Interim Classifications were soon used to
develop maintenance interval guidelines, e.g., for washing
and corrosion inspections. In several cases these guidelines
correlated poorly with field-level experience and a few
computational errors had occurred. Thus, the validity of
the gu.delines and the corrosion factor equation was severely
questioned.

The experimental phase of PACER LIME would provide a
caiibration reference point for the corrosion factor equation
by measuring corrosion rates at several airbases. The test
sites were selected in order to span the range of environments
from mildest to most severe. Alloys representative of thosé
used in modern airframe construction were chosen for outdoor
exposure. Program planning was completed in 1971, most test
st;nds were installed in 1972, while the remaining stands
were installed in 1973 and 1975. Despite numerous difficulties
and misfortunes, considerable data was accumulated between
1972 and 1978. Analysis of the data, in terms of environmental
parameters, however, proved to be more complex than expected.

In 1978 it was determined that adequate in-house USAF
resources could not be made available for the completion of
PACER LIME, and the Program was assigned under contract to
Michigan State University. The objectives of the MSU effort
were to complete the program by analyzing results of the
corrosion exposure test program, the Base Corrosion Severity
Classification System, and to develop an improved classifi-
cation system. This improved system was to be applied to
the environments of all USAF, AFRES, and ANG airbases in
order to provide ratings for each. These objectives have
been accomplished and are discussed in this Final Report.

The Report is divided into two parts, which are being
published separately. The first part discusses the Corrosion
Severity Classification System and the second part the

Corrosion Exposure Test Program.,



IT. THE CORROSION SEVERITY CLASSIFICATION SYSTEM
i. mnvironmental Variability

The variability of environmental corrosion severity has
been well established by atmospheric testing programs.a’ll-14
Kelative severity is commonly indicated by designating an
environment as rural, urban, industrial, marine, or an
appropriate combination of these terms. Moreover, many

7.9 have shown that certain environmental factors,

studies
c.g., moisture, salt, and pollutants, are responsible for
the more rapid corrosion observed in environments containing
them. Consequently an environmental rating scale which
takes into account those factors could provide a more useful
indication of relative severity which could be used in
management of aerospace systems.*

. It would be difficult to devise a general rating system
which would predict the corrosion damage to every metal.
Different metals display widely diverse behavior in a given
environment and also from one environment to another. Some
alloys are more resistant in marine locations than industrial,
and the reverse 1is true for others. The several factors
which influence corcrosion are present in a unique combination
for a given site, and precise information relating the
corrodibility of a specific alloy to every environmental
factor is not available. 1In the case of aircraft, however,
one is concerned with a limited number of alloys, a few each
of aluminum, steel, titanium, and magnesium.** In addition,

a precise rating scale is not needed for logistic decisions,
but merely a relative rating. It is commonly known that
aircraft - like automobiles - are corroded more severely in
come environments than others. Finally, since military

aircraft spend most of their lifetime on the ground at the

*And other systems as well, cf. Schefferls.

*»*The scope of this study is restricted to corrosion of
structural alloys, excluding engines and avionics. Materials
of these latter systems, however, probably will respond to
environmental corrosive factors in a similar way .
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home airbase,6 a system for classifying the scverity of air-

basc environments is quite recasonable.

2. Atmospheric Corrosion in Aircraft

Tomashov7 distinguishes the following types of atmospheric
corrosion:

(1) "Wet atmospheric corrosion” caused by visible drop-
lets of condensed moisture on the surface. Such moisture
may result from dew, frost, rain, snow, or spray;

(2) "Moist atmospheric corrosion”, which occurs at
relative humidity less than 100%, and proceeds under a very
thin, invisible layer of electrolyte formed on the surface
by capillary action, physical, or chemical adsorption;

(3) "Dry atmospheric corrosion" which occurs in the
complete absence of a moisture film.

Both wet and moist atmospheric corrosion occur in air-
craft. Water accumulates on metal surfaces as condensation
(dew, fog, from humid air on cold post-flight surfaces),
rainfall on exterior surfaces and through open hatches, and
various "inadvertant spills. Dry atmospheric corrosion,
however, is unimportant because aircraft alloys do not
corrode in the absence of moisture.

Thus the range of corrosion problems in aircraft may
be categorized as:

(1) Wet and moist corrosion of bare, unprotected metal
surfaces;

(2) wet and moist corrosion of protected metal surfaces
subsequent to failure of protective coatings. Protective
coatings fail because of solar radiation, atmospheric
contaminants {(mainly ozone and other oxidants, particulates,
fuels, and exhaust gases), high speed air ablation, and
mechanical abrasion and flexure;

(3) Corrosion caused by contaminants of human origin
including spilled beverages, human waste, hydraulic fluids,
and bhattery acids.

The first and second categories of corrosion may be

related to the ambhient environmental factors which accelerate

S




corrosion of metals or degradation of protective coatings,
hence an environmental rating system would be relevant to

- them. The third category is a housekeceping problem. Although
it should be relatively easy to control and prevent such
damage, it is in fact a serious problem in USAF aircraft.

The quality of housekeeping varies from one airbase to
another6 and thus conceivably might be considered an environ-
mental variable. Since it is not easily measured, and it
varies unpredictably from time to time, it cannot be

considered in a rating system.

3. Factors Affecting the Rate o5f Corrosion
The rate of metallic corrosion in the atmosphere is

determined by three sets of variables:

(1) Weather conditions, especially those relating
to moisture;

(2) Atmospheric pollutants, both natural and anthro-
pogenic;

(3) The nature of the metal.

The relationship of weather and pollutants to the corro-
sion of aircraft alloys of interest in PACER LIME will be

discussed in some detail.

a. Veather

Weather parameters include temperature, precipitation,
solar radiation, wind direction, wind speed, relative
10 All can affect
the rate of corrosion, but water (and therefore those

humidity, dew point, cloud cover, and fog.

parameters related to water) will produce the largest

17,18 has shown that a given metal corrodes

influence. Vernon
rapidly when the relative humidity exceeds a critical value,
but corrodes slowly or not at all at lower humidity. The
value of the critical humidity varies from one metal to
another, and the presence of various pollutants can change
the value as well as the corrosion rate. The critical
humidity for ferrous alloys is about 70% in the absence of

other factors; in the presence of sulfur dioxide, however,
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it is reduced to about 60%. Similarly in the presence of
50,4 the critical RIl is about 70% for aluminum. !nfortunately
very few data are available for other metals.

A film of moisture will deposit from humid air on metal
surfaces of aircraft19 under several conditions: if the
, metal is colder than the air (immediately following high
altitude flight), if hygroscopic salts (corrosion products,
pcllutant deposits) are present, or through adsorption.
The £ilm thickness, from two or three to several hundred
molecular layers, will be determined by the humidity value
as well as the nature of the adsorption process.7 Consequently,
the relative humidity alone is not sufficient to determine
completely relative corrosivity, but it can provide a goord
first apprcerimation.

Dew, fog, and rain, on the other hand, wet exposed
surfaces immediately. Dew condensation occurs when air
cocls to its dew point temperature, corresponding to 100% RH.
The air itself need not cool to this point, however, before
moisture accunulates. The only reqguirement is that the
metal surface be sufficiently cocler than the surrounding
air. At 80% RH, for example, the surface need be only 6°F
cooler than the air.lg

There has been much discussionlo on the effects of
raiafall. Rain is thought to promote corrosion by providing
moisture and washing away soluble corrosion products. It
also is believed to retard corrosion by washing away pollutant
deposits. Thus light rain would be harmful, but heavy rain
would be beneficial.
The beneficial effects appear to be unimportant in
alrcraft corrosion, because, generally, paint protects
alrcraft surfaces exposed to the washing effects of rain,
whereas corrosion occurs undernecath the paint at cracks,
etc., where the washing is ineffective. Interior surfaces
carelessly exposed to rain, however, are wetted and not
washed, and water is harmful to the less well protected

surfaces. Accordingly, xain should be considered a harmful
source of moisture.




Air temperature, humidity, solar radiation, cloud cover,
and wind speed affect the rate of water evaporation. Also,
temperature strongly influences the rate of corrosion
reactions, thus corrosion rates would be expected to increase
as the temperature rises. But oxygen, dissolved in the water
electrolyte, is required for most corrosion reactions and the
solubility of gases decreases with increasing temperature.

Rozenfeld? considers in some detail the interaction of
temperature and moisture, and points out that the time of
wetness will vary with temperature. Thus corrosion rates
are greater in northern regions, where temperatures are low,
than in warmer southern regions because moisture remains on
metal surfaces longer at the cooler northern temperatures,
but evaporates faster in southern warm temperatures. A
combination of high temperature with prolonged moisture
contact, however, will result in severe corrosion. For
example, corrosion of marine pilings in summer 1is rapid
near the water surface where they are wetted continually,
but quite low at higher points where they are wetted only
occasionally by rain. It remains difficult to predict,
though, the effect of temperature on corrosion processes
in the atmosphere.

b. Pollutants

Atmospheric pollutants are natural and anthropogenic
airborne substances present at harmful concentrations. These
substances usually are described as follows,20 including
only those known to contribute to corrosion:21

(1) “Particulates" includes both solid and liquid
material in particle sizes from 0.1 to 100 pym. Dust, grit,
fly ash, and visible smoke particulates larger than 20 um
settle to the gound somwhat quickly. Smaller particles
remain suspended much longer and may be dispersed over
extremely wide areas. Thus large particulates potentially
might cause corrosion problems close to the source (sea

salt-spray is a special case), whereas small particulates



can be important factors at great distances from their source,
e.qg., dust storms, and farming activities in the U.S. Great
Plains result in elevated particulate concentrations down-
wind in the north east.

Particulates vary widely in chemical composition. They

22 (1) salts
from sea spray and salt flats; (2) dusts from agricultural

generally are classified according to the source:

lands; (3) soots from the incineration of agricultural wastes
and the burning of fuels; (4) agricultural and industrial
dusts. Ninety per cent of airborne particulates originate
from natural sources. Very few monitoring stations report
the chemical compositions of particulates, but provide only
total concentrations. Thus, although the corrosiveness of
various particulates may vary widely, there is no way to
take account of the differences, because data are not avail-
able. Geographical proximity to salt, however, is a notable
exception. The corrosivity of salt is well established, but
for other particulates, there exist only a few studies 22
which show corrosion to be more severe in industrialized
areas with high pafticulate concentrations. These studies
are ambiguous, however, because other corrosive factors
are present.

The presence of salt greatly increases corrosion rates

for nearly all metals,7'9

hence the proximity of salt sources
will be of much concern. Environments where airborne salt
concentrations are high will be high risk environments.

When soluble salts, e.g., sodium chloride or ammonium
sulfate, are present, corvosion products usually are water
soluble and readily removable. Corrosion products which

form in the presence of water only, however, usually are
weakly soluble, thus not readily removed, and serve a
protective function to the underlying metal. In addition,
many anions remove primary oxide films or displace oxygen
layers which are passivating.g

There is a synergistic effect between salt deposits

and the atmospheric water content. The deliquescent salts




undergo a phase transformation from dry crystal to a solution
droplet when the ambient water vapor pressure exceeds that
of a saturated solution of the highest hydrate.7 The relative
humidities at which this transformation occurs for ammonium
sulfate, sodium sulfate, sodium chloride, and ammonium
nitrate are 80, 86, 75, and 62 per cent, respectively. Thus
salt deposits both attract moisture to metal surfaces and
provide the electrolyte solution required for corrosion.

(2) Sulfur, another atmospheric pollutant, enters
the atmosphere in a variety of forms, including sulfur
dioxide, sO0 , hydrogen sulfide, HZS' and sulfate salt particu-
lates.23 About two thirds of all atmospheric sulfur comes

from natural sources, mainly as H,S from bacterial action

which later is converted to sulfui dioxide. Estimates of
world-wide emissions of sulfur dioxide emitted initially as
802' both man-made and natural, show that more than 80% (or
16% of the total in the air at any given time) comes from
combustion of sulfur-containing fuels. The smelting of
nonferrous metals and petroleum refining account for most
of the remaining 20%. The only apparent natural source of
sulfur dioxide 1s a small contribution from volcances.

Sulfur dioxide initially is oxidized photochemically
to sulfur trioxide, which then combines with water to form
sulfuric acid. The primary oxidation process may follow
several different paths and can proceed rapidly in polluted
atmosphares. In ailr containing nitrogen dioxide and certain
hydrocarbons, sulfur dioxide is oxidized in a photochemical
reaction process that produces aerosols containing sulfuric
acid. Also, sulfur dioxide can be oxidized in water droplets
Lhat contain ammonia, the end product being ammonium sulfate
acrosol. Both sulfuric acid and sulfate salts thus formed
are removed by precipitatien and, to a lesser extent, by
gravitational settling.

A large part of the sulfur in the global atmosphere is
emitted as hydrogen sulfide produced naturally by decaying

organic matter on land and in the oceans and by volcanoes.

10
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Hydrogen sulfide also is emitted by some industrial operations
and by catalytic converter-equipped automobiles. Hydrogen
sulfide, like sulfur dioxide, is oxidized in the air and
ceventually converted to sulfur dioxide, sulfuric acid, and
sulfate salts.

On a loca.: or regional basis, the mechanisms by which
sulfur compounds are removed from the air may produce signi-
ficant effects. 1In the early 1960's as the concentration
of sulfur compounds in air over Europe began to rise, so
did the acidity of precipitation.24 Both phenomena are
attributed to increased use of sulfur-containing fuels.

Many materials, in addition to metals, deteriorate in
the presence of atmospheric sulfur in one fcrm or another.23
Ferrous alloys, in particular, corrode more rapidly in the
presence of 802, the effect apparently being synergiétic
with moisture. HKydrogen sulfide attacks copper and silver
to form a nonconductive sulfide £ilm, causing electrical
contacts to fail.

In the U.S., ambient 502 levels have decreased in recent
years because of reduced usage of coal and enforcement of
"environmental protection® 1egislation.25 It appears
likely however, that energy considerations will force the
U.S. to use more coal, and 302 concentrations probably will
reach levels no lower than they are today and may even
increase.

(3) Hydrocarb0n526 mostly come from natural decomposi-
tion of organic matter. Anthropogenic sources are important,
however, because they may be highly concentrated geographically
where they are not rapidly dispersed. The most pnotable
example is the Los Angeles basin, where the sources are
automobile gasoline engines. The fate of the hydrocarbon
poliutants involves the reaction with oxides of nitrogen
to form photochemical smog, which include a variety of
secondary pollutants such as ozone, nitrogen dioxide, and

P coxyacetyl nitrates. Hydrocarbons themselves are not

1l




damaging either to metals or protective coatings, but

photochrmical oxidants arc harmful to both.27

(4) Nitrogen oxides,28 NOX, arise from both natural and
anthropogyenic sources. The former mainly are organic
decomposition, the latter the internal combustion engine.
Internal combustion initially yields nitric oxide, NO which
by itself is relatively harmless. In the atmosphere, hcwever,
NO oxidizes to nitrogen dioxide, NO,, which is harmful both
directly as an irritant and indirectly in the formation of
photochemical smog. The chemical reactions occurring in

the presence of Noz, hydrocarbons, and sunlight are complex
but yield arn atmosphere which is aggressive in the destruction
of organic materials such as paint films and protective
coatings.

The corrosive effects of NO_ and photochemical oxi-

dantszl'28

probably are indirect. These pollutants may
decompose protective finishes on aircraft resulting in
premature failure of the coating and exposure of underlying
metal. It should be remembered that the nature of local
pollutants is relevant to the type of aircraft corrosion
problems to be expected. In the industrial eastern U.S.,
smog containing S0, will produce direct metal corrosion to
the interior and u;posed exterior metal parts of an air-
craft, wherecas a 1,08 Angeles photochemical-type smog will
damage finishes and seals, followed by corrosion of under-
lying metal.
4. Establisning Environmental Quality S$tandards

For Corrosion

Corrosion acecelerates when the following environmental
factors are presoent:

(1) Humidity, rainfall, and solar radiation;

{(2) Proximity to the sea or other salt sources; and

{3) Pollutants, mainly sulfur oxides, particulates,
photochemical oxidants, and nitrogen dioxide.

The prevalence of these environmental factors varies widely

from one geoyraphical location to another and cven within

12
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relatively small areas.29

Moreover, there is much empirical
and experimental evidence to show that environmental corro-
sivity becomes increasingly severe as these factors increase,
but at low values, their effects on corrosion are negligible.
Thus, it is reasonable to assume the existence of a critical
value for each factor, either alone or in combinations, which
then could be used to establish environmental severity. The
critical value may sharply divide slow and rapid corrosion,
such as for iron and aluminum in the presence of SO2 versus
humidity (cf. Rozenfeld®, pp. 106 and 109). Alternately

the variation of damage with the environmental parameter

may be gradual, such as the repainting of houses vs. particu-
late concentration (cf. Stoker and Seager30. P. 98), thus

the critical value is less precisely defined. Where such
critical values are known, they can be utilized directly as
environmental quality standards.

Unfortunately, such data are nearly nonexistent for all
environmental factors except possibly humidity. Most labora-
tory studies of pollutant effects on corrosion have used
concentrations much higher than any found in even the most
polluted environments, hence, it is difficult to establish
their relevance in real environments. Much effort22'23'26_28
has been devoted to establishing critical concentration
levels with respect to human health, plant, and animal
welfare which form the basis of ambient air quality standards.
A critical concentration for materials damage, however, may
be higher or lower than these. Thus the problem of estab-
lishing environmental standards for corrosion is neither
simple nor straightforward.

A set of working environmental corrosion standards
(WECS) might be developed by consideration of the following:

(1) The range of values for the several ambient
parameters, which will establish the limits of environmental
exposure, if not the damage to be expected. Such data

include maxima, minima, medians, and percentiles for the

13
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measured parameter. Since the actual environments are known
to vary in corrosion severity, it follows that critical
concentrations for practical use must be within the range

of ambient lesels, perhaps near the median values or higher.

(2) Ambient air quality standards established by the
Environmental Protection Agency are concerred primarily with
human health, as noted above. Nevertheless, they do summarize
(presumably) careful consideration of all available evidence
by a host of scholars and bureaucrats. The values represent
the highest levels believed safe for human health and comfort.
Although materials may endure higher concentrations or may
suffer damage from long term exposure tc lower concentrations,
these values are a bench mark for damage to something.

(3) Experimental studies which relate corrosion damage
with pollutant concentrations and weather variables may
provide information for establishing WECS. Several studies,
using both real and simulated environments, have been

published.

a. Ranges of Ambient Parameters

Within the United States, a number of weather and air

et a e

quality parameters are measured by several agencies. Weather

RO

data are collected by the National Weather Service, the

USAF Environmental Technical Applications Center (ETAC), and
others, and summaries are availlable. Weather data most
commonly are measured at aerodromes because weather is a
critical factor in ailrcraft operational safety. Air guality
data - measurements of a limited number of pollutants - are
collected by federal, state, municipal, and private air
monitoring stations, and the results are compiled by state
agenclies and, nationally, by the U.S. Environmental pProtec-
tion Agency. The purpose of this program 1is to evaluate

air quality primarily in the most dens¢ly populated regions
of the country. Thus the results are representative of the
population distribution rather than geography. The, would

not necessarily represent the environments to which alrcoraft
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may be exposed and may not be directly relevant to aircraft
corrosion. Moreover, many monitoring stations - especially
private ones - were established to track specific pollution
sources, e.g., certain manufacturing operations, thus their
data may reflect highly localized conditions. Despite these
limitations, the national data as compiled by EPA are the
only data available to assess the range of exposure.

Graedel and Schwartz31 analyzed ambient atmospheric
conditons and quality based on National Weather Service and
EPA data. Weather data spanned 30 years from more than 200
measuring sites, and air quality data, mostly from CY 1973,
represented as few as 82 to as many as 3760 measuring sites
for the several pollutants. Graedel and Schwartz's objective
was to determine the range of environmental parameters to
which materials are exposed in the U.S. and thus establish
"bench marks" for laboratory or field testing. Weather
data analyzed by the authors were mean annual temperature
and mean annual absolute humidity. Pollutant data were the
annual median of hourly averaged continuous data for each
measuring site.

We note three results of Graedel and Schwartz for each
atmospheric parameter: the median of the 50th percentiles,
the median of the 99th percentiles, and the maximum value
reported (Table 1). The 50th percentile median represents
*average of averages" values reported, whereas the 5$9th
percentile median is the level exceceded at only 1% of all
air quality sites. Graedel and Schwartz define the 99th
percentlile medians as Atmospheric Upper Limit Values, AULV,
or “mecan high water mavks™ which may be used for design
purposes with the expectation that 998 of the applications
will encounter levels below the AULV. The maximum value
was the highest mean rveported.

The distribution of means as shown by Graedel and
Schwartz 1s morc-or-less pPoisson-like for all factors except
ozone and $0,. For ozone, a large number of sites reported
values be10w~20 ug/m3 and a substantial number were grouped

15
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TABLE 1. RANGES OF ENVIRONMENTAL

AMBIENT PARANETERS, CONTINENTAL U.S.

50th
Percentile

Total Suspended

Particulates, ug/m 6l
Sulfur Dioxide, ug/m3 43
Photochemical Oxidants,

as ozone, ug/m3 36
Nitrogen Oxides

as NO, ug/m33 25
as NO,, ug/m 72
Temperature, °C 11.8
Humidity, absolute,

g/m3 7.1

16

31

99th

Percentile

185

186

90

88

135

23.3

16.5

Maximum
Reported

500

410

110

98

150

25.17

[P
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between 30 and 60 uq/m3. Nevertheless, the median, 36 ug/m3,

probably is a valid demarcation between high and low concen-

tration sites.  Sulfur dioxide data from 447 monitoring sites,
however, was highly skewed toward low values. Indeed, the
maximum number of sites reported values at the median and

i’ mean value of 43 ug/m3, and only 17% of monitoring stations

sf reported means greater than 53 ug/mB. Because of this, the

' significance of the median value for S0, is placed in a

E 3 different light than for the other parameters. This is

R AN oA

especially unfortunate because of the peculiar role of SO2

- 3 in corrosion.
Critical levels of atmospheric factors probably are some-

where between the median values and the worst-case maxima or

evan the AULV's. Clearly the AULV's represent the most hostile

g -lﬂ? environments for individual atmospheric factors in the CONUS,

and this worst 10% level would be inappropriate to use in a

practical environmental rating scale. To be sure, a design
englineer might wish to plan for all but the most hostile
environments, as Graedel and Schwartz sugyest, but experience
shows that this has nof been the case in the past. It may

be noted that the list of monitoring stations (their Table 2)
which exceed the AULV's includes San Bernandino, CA only

once (for nitrate ion particulates), whereas Travis, CA and

Charieston, SC are not mentioned. All three of these have
been shown to be severe environments, the first for paint

. . . 2
degradation and the latter two for metallic corrosxon.6'3 »

A
H
¥

b. Proximity to the Sea and Qther Sources of Salt

8,11,13,33,34 , R
(11.13,33,34 have shown that accelerated :

Several studies
atmospheric corrosion near the seashore is correlated with
airborne sea salt. Establishing a ¢ritical distance from
the shore, however, is difficult because there is little

guantitative information relating corrosion to atmospheric

C e ke —— e v —

*The corrosive gseverity of Travis and Charleston has
been attributed primarily to their preoximity to salt water,
which in turn should indicate high conceantration of sea salt.
Gricdel and Schwartz's list does include reveral sites near
the ocean which exceed their particulate AULV.

e
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salt concentrations, or even relating salt concentrations

to distance from the shore. Sea salt is a primary concern
because there are few other sources of airborne salt. Coastal
salt flats, however, such as those south of Brownsville, TX,

have been shown to contribute atmospheric chloride downwind.35

The study of atmospheric aerosols36

has centered mostly
on the distribution of particle sizes, rather than the mass
of aerosol per unit volume, i.e., micrograms per cubic meter
of particulate, as measured at air monitoring stations. The
upper limit of aerosol particle size is determined by sedi-
mentation processes. prarticles larger than 20 um radius
remain alrborne for a short time and are found only in the
vicinity of their source. Hence, an atmospheric aerosol

by definition consists of particles between 0.1 um and

20 ym radius. Aerosol particles commonly are classifed as
“Aitken" particles, < 0.1 pm radius, "large" particles,

0.1 - 1.0 um radius, and "giant" pa-ticles > 1 um radius in
size. Larger particles settle from the air rapidly whereas
smaller particles persist in the atmosphere for long times
and travel large distances, and serve as condensation

points for ralnwater precipitation. Consequently, chloride
in rainwater 1is correlated with small particles, whereas
direct settling of large particles occurs near the shore.
Thus measurements of sodium chleride in rainwater and of
atmospheric sodium chloride particulates vs. distance from

the sea may suggest values for the critical distance.

{1) Salt in Rainwater

Tha concentration of sedium chloride in rainwater is
high near and aver the oacean, hut diminishes inlané.35 as
would be expectad. Conceéentrations over the sca ave 8.0 ug/i,
and over land in the central U.S. are 0.1 uq!£.35 The
concentration decreases logarithmically with distance from
the sea up to 500 km 10 the U.5., and 1s constant &t greater
distances.  In Furope, the concentration decreases logarith-

mically up to 300 km, but increases slightly beyond that

13
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distance apparently because of the influence of the Baltic
Sea.

It is unlikely, however, that chloride in rainwater is
relevant to aircreft corrosion. The exterior surfaces of
aircraft exposed to rain are protected by paint, whereas
most interior surfaces are not exposed to rain. Moreover,
the decrease of chloride in rainwater occurs over large
distances, whereas the decrease in corrosion damage is

quite abrupt.g’ll

Corrosion rates 10 km from the shore are

approximately the same as corrosion rates far iniand.

Consequently, the critical proximity should not be determined
rom rainwater chloride concentrations.

(2) Particulate Sodium Chloride

Duce ggﬁal.37

have measured the concentration of particu-
late sodipm chloride and other ions in the air at various
eleVations‘and distances from the sea-shore on Hawaii Island,
HI. All measuring sites were downwind of offshore trade
winds. Their results show chloride concentrations at all
sites varying widely wich ambient weather conditions. Their
pfimary interest was the variation of chloride and other
ionic components with elevation above sea level, rather than
-distance from shore. Nerertheless, the results show a
consistent, monotonic decrease in chloride concentration
with increasing distance from the shore.

The recults of Luce et al. are reproduced in part in
Figure 1. Also included are two additional reported values
for giant particle chloride concentrations, one over the
ocean and one near the shore in Massachusetts. The over-
ocean values should be compared with Junye's summary36
(p. 162) of salt concentration vs wind velocity measure-
ments, which illustrate the wide variability of such data.

Hudson and Stanner34 found in Nigeria that sodium
chloride concentration in the air varies within wide limits
and depends strongly on the distance from the shore. The
sodium chloride content in the air is about .22 milligrams

per cubic meter.

The amount of salt that settles cut on
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the surface under these conditions reaches values from 10 to
1000 milligrams per square meter per year. Corrosion tests
were conducted at various distances from the shore with
simultaneous determination of airborne salt concentration.
The relationship between salt deposits and distance from the
sea as well as corrosion rates vs. distance from the sea

are shown in Figure 2.

Available evidence shows that giant particle chloride
concentrations in the atmosphere are reduced by about 1 order
of magnitude at a distance of 3/4 km from breaking surf. At
distances of about 15 km the concentration reaches a value
which remains nearly constant further inland.

Junge36 (p. 176) has drawn together the available data
on giant salt particulates vs. distance from sea. Values
of 5 pg/m3 correspond to near-shore and approach 0.5 ug/m3
at distant points inland.

The available data on atmospheric corrosion near marine
environments suggests that the decrease in corrosion rate
parallels this decrease in giant salt particulates, and
"marine atmospheres are aggressive in direct proportion to
the concentration of (airborne) NaCl particles" (Rozenfeldg).

Most studies suggest a critical distance of less than
1.5 km for sites where strong off-shore winds are not
prevalent. Allowing for the variability of weather, how-

ever, it seems prudent ‘to extend this to 4.5 km.

C. U. §. National Ambient Air Quality Standards (NAAQS)
The Federal Clean Air Act (Public Law 91-640) directed
the Environmental Protection Agency (EPA)

~

“to publish proposed national primary and
secondary ambient air quality standards
based upon air gquality criteria [also

issued by EPA]. Primary ambient air quality
standards define levels of air guality

which [the EPA judges] necessary, based on
the air quality criteria and allowing an
dequate " rgin of safety, to protect the
public h=*alth. Secondary ambient air quality
standards define levels of air quality which
(EPA}] judges necessary, based on the air
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Figure 2. Surface salt peposits and Corrosion

of Iron vs. Distance From Sea, Nigeria
(after Rozenfeld 1972, p. 122)
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quality criteria to protect the public
welfare from any known or anticipated40
adverse effects of an air pollutant."”

Air quality criteria published by EPA summarize the scientific

knowledge relating pollutant concentrations and their
adverse effects. They were issued to assist the development
of air quality standards. 2Air guality criteria merely
describe effects that have beer. observed when the ambient

air level of a pollutant has reached or exceeded a specific

value for a specific time interval. 1In developing criteria

many factors were considered, including the chemical and

physical characteristics of the pollutants, the techniques )
available for measuring them, exposure time, relative humidity,

and other conditions of the environment. The criteria

attempted to consider the contribution of all variables to

the effect of air pollution on human health, agriculture,

materials, visibility, and climate. Air Quality Standards

on the other hand legislate pollutant concentrations that
the government determines should not be exceeded in a

specified geographic area. Primary standards were intended

to protect public health, whereas secondary standards were

intended to protect public welfare. Public welfare includes

effects of pollutants on soil, water, vegetation, materials,
animals, weather, visibility, and human comfort. (Materials
significantly are not important.) In the case of some
pollutants, the primary and secondary standards are the
same, whereas for others, notably sulfur oxides and particu-
lates, the secondary standards are lower. These standards
are listed in Table 2.

It 1s difficult to determine how EPA based the NAAQS
on the respective Air Quality Criteria.22'23'26-28 Comments
submitted to EPA, subsequent to the first publication of
standards, "reflected divergences of opinion among interested
and informed persons as to the proper interpretation of
available data on the public health and welfare effects

of the six pollutants . . . "41, suggesting that others
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TABLE 2. NATIONAL AMBIENT AIR

QUALITY STANDARDS41

Primary ggcondarza
Sulfur dioxide 80 60 ug/m3, annual arithmetic
mean
365 260b ug/m3, 24-hour maximum
1300 ug/m3, 3-hour maximum
Particulate matter 75 60 ug/m3, annual geometric mean
260 150°¢ ug/m3, 24-hour maximum
Carbon monoxide 10 10 mg/m3, 8-hour maximum
40 40 mg/m3, 1-hour maximum
Photochemical 3
oxidants 160 160 wg/m”~, l-hour maximum
Hydrocarbons ) 160 160 ug/m3, 6 to 9 AM maximum
Nitrogendioxide 100 100 ug/m3, annual arithmetic
mean

a .
Maximum values are not to be exceeded more than once per year.

b". - -+ as a guide to be used in assessing implementation plans

to achieve the annual standard."

Cu. . . as a guide to be used in assessing implementation plans

to achieve the 24-hour standard."

24
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could not follow the logic used in developiné standards.
"In reviewing the proposed standards, the Environmental
Protection Agency limited its consideration to comments
concerning the validity of the scientific basis of the
standards.

“"current scientific knowledge of the health and welfarec
w4l Indeed!
The Clean Air Act, however, required the promulgation of

hazards of these air pollutants is imperfect.

standards by a specific date. Accordingly EPA had no choice

but to base these standards on the available data. That data

as quoted in the Air Quality Criteria are sketchy and

contradictory. Using the available scientific evidence,

any standard value could be established within a wide range.
In responding to comments on the initial standards, EPA

did state the basis for setting several of the standards.

The standard for carbon monoxide

"was based on evidence that low levels of carboxy-
hemoglobin in human blood may be associated with
impairment of ability to discriminate time
intervals . . . In the comments, serious questions
were raised about the soundness of this evidence
[and] extensive consideration was given to this
matter. The conclusions reached were that the
evidence regarding impaired time-interval discrim-
ination have not been refuted and that a less
restrictive national standard for carbon monoxide
would therefore not provide the margin of safety
which may be necded to protect the health of
persons ¢specially sensitive to the effects of
elevated carboxyhemoglobin levels. The only
change made in the national standards for carbon
monoxide was a modification of the l-hour value.
The revised standard affords protection from

the same low levels of blood carboxyhemoglobin

as a result of short-term exposure. The national
standards for carbon monoxide, as set forth below,
are intended to protect against the occurrence

of carboxyhemoyglobin levels above 2%.

"National standards for photochemical oxidants
have also been revised. The revised national
primary standard of 160 micregrams per cubic
meter is based on evidence of increased frequency
of asthma attacks in some asthmatic subjects on
days when estimated hourly average concentration
of photochemical oxidant reached 200 micrograms
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per cubic meter. A number of comments raised
serious questions about the validity of data

used to suggest impairment of athletic performance
at lower oxidant concentrations. The revised
primary standard includes a margin of safety

which is substantially below the most likely
threshold level suggested by this data.

"National standards for hydrocarbons have been
revised to make these standards consistent with
the above modifications of the national standard
for photochemical oxidants. Hydrocarbons are a
precursor of photochemical oxidants. The sole
purpose of providing a hydrocarbon standard is
to control photochemical oxidants. Accordingly
the above described revision of the national
standards for photochemical oxidants necessitated
a corresponding revision of the hydrocarbon
standards.

"National standards for nitrogen dicxide have
been revised to eliminate the proposed 24-hour
average value. No adverse effects on public
welfare have been associated with short term
exposure to nitrogen dioxide at levels which
have been observed to occur in the ambient

air. Attainment of the annual average will,

in the judgment of the EPA, provide an adeguate
safety margin for the protection of public
health and will protect against known and
anticipated adverse effects on public welfare.*

We conclude that the NAAQS are of little relevance to
corrosion in aircraft.

d. Expgrimental Studies Relating Corrosion to
Environment

Several studies have attempted to develop quantitative
relations between corrosion and environmental parameters.
These will be discussed as possible indications of critical
values.

Upham42 conducted atmospheric exposure studies at
cstablished air monitoring sites in St. Louis and Chicago.
His results showed approximately linear relationships
between corrosion rates and 80, , TSP, and surface sulfation
rates for low-carbon, low-copéér mild steel panels.

43,44

Mansfield has extended this work to a wider variety of
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materials at St. Louis sites, but analysis of the results is
not complete.

)uttman21 conducted a long term exposure program using
zinc at a single site and compared the results with environ-
mental conditions. He showed that the most important factors
are time of wetness and the atmospheric concentration of SOZ,
and, further, that the time of wetness is a consequence of
ambient relative humidity. He found temperature not to be
important. Using a curve-fitting technique, Guttman obtained
an empirical equation

y = 0.00546 A0'815 (B + 0.0289),
where
y = corrosion loss, mg/3x5-in panel,
A = time of wetness, hr., and
B = S0, concentration during the time panels

were wet, ppm.

This equation suggests a linear dependence of corrosion damage
on SO, concentration, which would imply that there ig .0
critical concentration. Guttman did not relate time of

wetness to weather parameters, thus it doesn't help this

study.

Haynie and Upham45, in an extension of Guttman's work

with zinc, assumed a linear dependence of corrosion on mean
relative humidity and mean 802 concentration. 2inc speci-
mens were exposed at a number of U.S. Public Health Service
Continuous Air Monitoring Program (CAMP) sites. Corrosion
damage to the samples was compared with CAMP pollutant data
and weather data from the nearest weather station. Statis-
tical analysis yielded

y = 0.00104 (RH - 49.2) so, - 0.00664 (RH - 76.5)
where
y = zinc corrosion rate, um/yr.,
RH = mean relative humidity, %, and
50, = 3

) mean SO, concentration, ug/m”.

27
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This equation suggests that zinc will not be wet below RH of

76.5% in the absence of gp, and, furthermore, increasing

2
humidity above that point inhibits corrosion. Haynie and
Upham view this as consistent with the formation of a pro-

tective carbonate film. In the presence of s0., however,

their equation indicates a linear dependence oﬁ the product
of RH with S0, and a linear dependence on 502' Again,
critical values of each parameter are not indicated.

Equations such as these can be used to predict the use-
ful life of galvanized iron products which are scrapped when
the zinc coating is perforated. Haynie and Upham have made
such predictions for various environments and their results
compare well with experience.

Haynie and Upham46

conducted a more extensive study of
the corrosion of enameling steel and atmospheric factors.
Specimens were exposed at 57 sites of the National Air
Sampling Network (NASN) coordinated by the EPA. Weight loss
data were obtained at one year and two years and were
correlated with mean weather data (RH and temperature) and

pollutant concentrations (302, TSP, sulfate ion S0 and

'
nitrate ion NO3—). Correlation analysis identifieé the
variable set which was used in multiple regression analysis.
Haynie and Upham found that corrosion of steel is a function
primarily of 504=, NO3-, RH, and time. Temperature, TSP,
and SO2 appeared to be insignificant. Because of an observed
covariance between 804“, and S0, , together with many other
studies which had shown a relation between corrosion and
502, Haynie and Upham suggested that 804= may be merely a
“proxy" variable for S0, . When 804‘ data were excluded from
their analyses, the empirical fit was nearly as good with

SO, as with 5042.
The relation between corrosion for this steel and the

environmental factors considered was best expressed as

corr. = 183.5 v/t oxp(0.0642 Sul - 163.2/RH),

where
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t = time, yr.,
Sul = mean concentration 504'= or 502 P pg/m3, and
RH = relative humidity, per cent.

By transposing -the time factor to the left hand side, Haynie
and Upham show the dependence of "pseudocorrosion rate",
corr.//t':",onso2 concentration and relative humidity.
Environments where RH andso2 are high should be more
corrosive and maintenance to equipment will be required
more frequently. The frequency of a given maintenance
operation would be inversely proportional to the time required
for corrosion to reach a specified depth. Thus a crude
estimate of the ratio of maintenance frequency in a S0, polluted
environment to that in a cleaner environment is given by
Haynie and Upham as

Il

MFR = exp(.006 SO, ),
or

MFR

exp([.006 (802a —Sozb)] :

where MFR - maintenance frequency ratio, and a, b refer to
two different environments.

Haynie, Spence, and Upham47 have studied the corrosion
of weathering steel and galvanized steel in a laboratory
chamber with various combinations of humidity, radiation, and
pollutants. Experiments were conducted in ntmospheres
containing 302, Noz, 03, and water vapor, each at two different
concentrations as listed in Table 3, and the results were
compared with corrosion rates in clean humid air. This two-
level factorial arrangement was selected to identify environ-
mental factors statistically. It may be noted from Table 3
that the three "low" pollutant concentrations are essentially
equal to the primary NAAQS values, and considerably higher
than the 50th percentiles cf Graedel and Schwartz3l, Abso-
lute humidities are very high compared with the ambient S0th
percentiles. i@ "high" values of the several factors are
many times greater than the extreme values of the U.S.
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TABLE 3.
LEVELS

Environmental
Factors

ENVIRONMENTAL FACTORS AND
USED BY HAYNIE, SPENCE,
AND UPHAM47

Level

Low

High

Sulfur dioxide, ug/m3
Nitrogen dioxide, ug/m
QOzone, ug/m3

Apbsolute humidity, g/m

RH (at 35°C)

79

3 94
157
3 19.8

50

30

1310
940
580

35.7

90

. RO A bt
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Analyzing the results, Haynie et. al. conclude that only
502 humidity, and their interaction are significant factors
in the corrosion of weathering steel. For galvanized steel,
only the direct effects of the two were of importance. Thus,
they view NO, and 03 as having little or no effect on the
corrosion of these alloys.

Their corrosion rate results, reproduced in part in
Table 4 however, suggest otherwise. (We must admit we do
not have access to their complete analysis.) Corrosion rates
in the atmospheres containing the three pollutants and mois-
ture are significantly increased over those in humid air
alone. Raising each pollutant to the "high" value one at a
time again results in strikingly increased corrosion rates,

the largest increase being for SO From these data, it

¢
appears that NO, and 03 do accelerate corrosion 1 ‘tes, although

not as much as SOZ'

e. Working Environmental Corrosion Standards (WECS)

after considering the existing literature on materials
degradation and environmental factors, we conclude that
there are no firm guidelines for setting WECS, with the
exception of humidity. Metallic corrosion 1is definitely
accelerated in the presence of SO2 and high bhumidity, and
probably accelcerated by NOZ' oxidants, and many particulates.
Qrganic protective finishes are deteriorated by sslarx
radiation, oxidants, some particulates. and possibly by Nox
and 80,. Published research does not tell us, however, at
what level these factors bocome significantly damaging.

Accordingly, we adopt the view that critical values lie
within the range of ambient values, because accelerated
corrosion has been observed in existing envirenments. We
adopt twe sets of WECS based on the analysis of Graedel and
Schwart21‘. The {irst set are their 50th percentile values
and the second sel are the 530th percentile values plus 20
percent of the dilference between the 99th and 50th percen-
tiles. These are listed in 7Table 5. The values for

prox:imity to salt or sea are based on the analvsis presented
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TABLE 4. CORROSION RATES (um/YEAR) OF
‘ WEATHERING STEEL IN DESIGNATED
- CONTROLLED ATMOSPHERES (AFTER
HAYNIE, SPENCE, AND upHAaM®’)

. Low RH, 03 f i
e - g Low RH NO,, and SO High,
_Qnly 2 2 Others Low
28 84 RH 147
03 123
N02 162

SO 371

2

= High PH High RH, low High RH, High

4 Only O3, NO,, and SO, , Others Low

- —_— :

86 | 147 0, 230

8 No, 178
so., 656

-
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TABLE 5. WORKING ENVIRONIIENTAL
CORROSION STANDARDS (WECS)

Annual Mean

I II Secondary

suspended Particulates, ug/m3 61 86

sulfur dioxide, pg/m> 13 72

Ozone, ug/m3 36 47 79
Nitrogen dioxide, ug/m> 64 78 122
Absolute humidity,* g/m3 7.1 9.6

Proximity to sea or salt source, km. 4.5 2

Solar radiation, July (Langleys) 600 650

Rainfall, cm. total 125 150

*Absolute humidity is the product of relative humidity and
the mass of water in one cubic meter of water-saturated
air48 at a given temperature.
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earlier of published data. The solar radiation values are
based on the mean (July) values for the continental U.S.

These WECS have been used in the Corrosion Severity
[ndex Algorithms (described in a subsequent section) and the
results compared with experiméntal environmental ratings.
The agreement is sufficiently good that the values of Table
5 together with the Algorithms may be used to compute accurate

relative environmental severity for corrosion in aircraft.
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5. Corrosion Severity Algorithms

a. The 1971 Corrosion Factor Equation

Evolution of the 1971 CF equation spanned several years.
Many factors were considered (Table 6) which might be used to
derive a three-step rating scale (mild, moderate, severe).

"parameter limits were established by relating
10-2¢6 years of corrosion data for nonferrous
metals from ASTM to the appropriate parameter.
The air pollutant data was obtained from the
Department of HEW and is representative of
five vear averages. We also used six months
of air frame corrosion data...The most weight

in the rating is given to relative humidity...“49

Other parameters considered were general climate rating,
prevailing wind, water content of the air, number of days with
dense fog, the amount of precipitation, the number of thunder-
storms, and the number of cloudy days. Foggy, wet days were
considered harmful, but heavy thunderstorms in arid areas as
beneficial.

The 1971 CF equation, however, did not include pollutant
data, probably because the information available at that time
was inadequate or unreliable.

The 1971 CF equation 1is

CF = [2(RH) + 2(PS) + DP + NC + HR + WV] /6,
where the several factors are related to relative humidity,
proximity to the sea, dew point, no ceiling (sunshine), heavy
rain, and wind velocity, respectively. Each factor is an in-
teger (1, 2, or 3) representing a range of values for the
relevant parameters; they 4o not represent the parameters
directly. These value ranges are detailed in Table 7.

Interim numerical classifications were derived from the
CF equation from nine yegars of climate data (1961-1970) compiled
by USAF Environmental Technical Application Center (ETAC).SO
Numerical indices were puablished for 3% SAC airbases in 1972,
and for 95 USAF and 27 ANG airbases in 1973. A complete list
was distributed 1n 1974 under the title “PACER LIME Interim
Corrosion Severity Classification." These values are reproduced

in Appendix Aa.
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TABLE 6.,

ENVIRONMENTAL FACTORS CONSIDERED IN DEVELOPING

A CORROSION SEVERITY INDEX ALGORITHM

Moisture

Relative humidity

Water content of air
Thunderstorms

Amount of precipitation
Fog

Airborne contaminants
Proximity to sea (salt)
SO4, SO2
Suspended particulates (hygroscopic)

Climate (other than moisture)

Cloud cover
Wind direction, speed

"Local geographical factors

Soil type
Topography (plains, mountains, swamp)
Nearest city, its size, direction
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TABLE 8
RANGE OF COMPUTED PACER LIME CORROSION SEVERITY INDEX

Scale (CSI Classification Number in Atmospheric
o EXxposure Test
3.75
3‘33 l
3.17 mild
3.00 1
2.86
2.85
3 2.83
4 2.67
5 2.50 moderate
6 2.33
7 2.17
2.01
8 2.00 2.00
1.83 severe 2
10 1.67 '
1.00
g ————
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The CF values were calculated to two decimal places.
Since the independent -parameters in the equation are integers,

however, the CF equation is in fact an integral scale of seven-

teen steps. The computed list for actual airbase environments
includes only eleven steps. Thus the CSI scale could be repre-
sented by a zero to ten scale (CF Table 8), but was -ompressed
to a three-step scale:

CF = 1.00 to 2.00* Severe
2.01 to 2.85 Moderate
2.86 to 3.75* Mild.

The CF equation ranks the following factors as harmful:

(a) Relative humidity above 70%;

(b) 1location within five miles of the sea, without
reference to wind direction;

(c) temperature within 4°F of dew poirt for three or
more consecutive hours and more than ten days per
month;

(d) five days or fewer per month with six or more hours
of no ceiiing (sunshine), without rererence to
temperature;

(e) five days or fewer per month with moderate or heavy
rain;

(f) wind velocity less than 1.5 mph.

'The minimum and maximum values the CF equation can yield are
1.33 and 4.00, which correspond to the following climates:
1.33-~-High humidity, the temperature is frequently
close to the dow point, location near the sea,
winds nearly calm, generally cloudy and overcast,
but heavy rainfalls are infrequent, and
4.00--Arid, windy, skies clear, more than B0 miles

from the sea, but heavy rainfalls are frequent.

39




|
i
!
R

Thus heavy rains are considered beneficial because of washing
effects, and high winds and sunny days arc beneficial because

of their drying effects.

b. Comments on the CF Equation

The manner in which humidity, dew point, and rainfall data
are included in the CSI is contradictory, since, as discussed
earlier, all three contribute moisture and promote corrosion
in aircraft. All moisture sources should be considered harmful
to aircraft, particularly rainfall since it frequently finds
its way into areas where it should not be. Dew point and
relative humidity are related; temperatures at or near the dew
point result in condensation on aircraft surfaces, and moisture
will condense from humid air on cold aircraft surfaces.

Proximity to the sea considers distances up to 80 miles
as harmful, but significan' airborne salt concentrations are
found only quite near the shore in normal weather, and the
concentration decreases rapidly with distance from the sea up
to about 15 km and is constant beyond that point. Heavy storms
can carry salt considerably farther inland, but these are
relatively infregquent, so that aircraft washing and corrosion
treatment schedules couid be changed temporarily following such
an event. Thus, emphasis on PS can be reduced, considering it
harmful only if aircraft are normally within 1 to 4 km of sea
water. At greater distances it may be neglected.

It 1s difficult to assess the value of sunshine as in the
use of a no ceiling, NC, factor. It is true that direct sunshine
accelerates moisture evaporation, but its efficacy also depends
strongly on temperature. Further, intense solar radiation is
highly damaging to protective finishes, so much that solar damage
vs the benefits of solar drying may be an unequal tradeoff.

The value of wind as a drying agent also must be weighed
against the harm it may cause by transporting pollutants to
aircraft. In the CF equation, wind is beneficial because of
1ts moisture removal effect. Only the aircraft exterior is

accessible to such wind effects, whose surfaces are protected

ke -

by paint. Moisture inside the aircraft, where it is most
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damaging, would be affected little by wind.
Wind could have a damaging abrasive effect through the

action of airborne sand. Wind velocities are negligible, however,

compared with takeoff and landing speeds, the damaging effects
of which are visible on the leading surfaces and obviously are
a more serious corrosion threat than surface winds.,

In summary, the CF equation centers almost entirely on
the atmospheric conditions which produce or remove moisture.
The only other corrosion-related factor is sea salt, included
indirectly via proximity to the sea. In addition to the con-
tradictory use of rainfall, moisture factors are over-emphasized
in some cases and, in others, included in a form that is not
= related clearly to corrosion. As a moisture-plus-sea-salt
parameter, the CF equation was a reasonable first step toward

the development of a corrosion severity rating system. The next
steps would have included:

--comparing the CF results with maintenance experience--
both field and depot--via AFM 66-1 data;
--comparing the CF results with atmospheric test data

which, as noted, have not been available in usable
form until now;

--modifying the equation to include the now-availablie
pollutant data.

C. Environmental Severity Algorithms for Aircraft Corrosion

We propose an alternative set of algeorithms, based on
locally-measured environmental factors and which rely in part
on maintenance experience as contained in AFM 66-1 records.
A particular feature of this approach is that the authority
to set maintenance intervals is left in the hands of local
management. These decisions would be based on locally mea-
sured meteorologic and pollutant conditions and would be subject
to changes dictated by local experience. Effective use of the

decision-making tools could be monitored easily by MAJCOM and
AFLC analysis of MDCS data.
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(1) Corrosion Maintenance in Aircraft
Excluding housekeeping, corrosion maintenance involves
(1) washing of exterior surfaces,

(2) repair or replacement of protectiva coatings and
sealants, and

(3) treatment and repair of corroded components.
Environmental elements which corrode metal are not necessarily

the same as those which deteriorate paint and sealants. Humidity,
802, and certain other contaminants corrode bare metal,21
whereas paint films deteriorate under the action of sunlight,
photochemical oxidants, and a few other pollutants.zz' 26-28

Soil deposits also are harmful to paint films, are related to

suspended particulates, and their damaging effects are accelerated
51

2°

Consequently, no single algorithm can classify an environ-

by contaminants such as SO

ment with respect to all three corrosion problems. Instead
three decision algorithms are required to determine intervals
for:

- aircraft washing

- complete repainting, and

- corrosion inspection/maintenance.

Each algorithm would assess the level of local contaminants and,

via a decision-map, lead to recommended intervals for each
maintenance cycle.

(2) Aircraft Washing

Alrcraft are washed both to maintain appearance and to
remove soll deposits which may damage the paint. There are
several sources of s0il: engine exhausts, fuels, and lubricants;
airborne particulates; and the workers' shoesoles during
maintenance and servicing operations. Soil deposits will
attract and retain moisture from humid 2ir and gaseous pollutants,
particularly SOZ' Thus, the damaging effects of soil are com-
pounded by high humidity and pollutant concentrations. It is
not likely that surface soils accelerate paint degradation by
sunlight or gaseous oxidants, but there is no evidence to support

this view. Thus, aircraft washing intervals selected to protect
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the paint and exposed metal should be related to particulates
(and proximity to the sea), 502, (possibly) NO,, and humidity.
It is likely that cosmetic purposes will be served by the same
intervals. USAF recommended washing intervals, for several
years, have been 45, 60, and 90 days, depending on local con-
ditions. At many airbases, where indoor washing facilities are
not available and winters are severe, even the 90 day wash in-
terval is impractical. Other airbases plan 30-day intervals.
Practical washing intervals, which are consistent both with en-
vironmental risk factors and rigorous climates, are 30, 60, and
120 days. We designate these as A, B, and C, respectively.

The Washing Algorithm (Figure 3) first determines if the
distance to the sea is less than the WECS distance. If it is,
washing interval A is recommended; if not, particulate. con-
centrations are compared with WECS. If the ambient level ex-
ceeds the standard, then the ambient SO2 concentration is
checked. If SO2 is higher than WECS, interval A 1is recommended;
if lower, interval B.

If particulates are below the standard, SO2 concentration
again is queried: If high, interval B is recommended; if low,
moisture factors are considered. High moisture values--either
RH or rainfall greater than WECS--lead to interval B recom-
mendation; low values yield interval C.

(3) Painting

Aircraft are painted primarily to protect metal surfaces,
although operational and cosmetic factors are significant.
Protective finish maintenance is effected at three levels:

(a) minor touchup; (b) major touchup; and (c) complete strip-
repaint. Minor and major touchup are effected at field or
intermediate level maintenance, whereas complete repaint is
authorized only at depot-level for large aircraft.52 Minor
touchup is accomplished to repair ablation and similar damage.
Major touchup is applied to fastsners, runway-damaged lower
surfaces, and sclar-damaged upper surfaces. The need for
touchup painting must be determined at field-level inspections:

an environment-based algorithm should not be used. The following
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<4.5 km <61 <43

SO2 — B
<43
>71
or B
Rain *125

WASHING INTERVALS

A 30 davs
B 60 days
C 120 days

Figure 3. Alrcraft Washing Interval Algorithm. Working
Environmental Corrosion Standards I (see Table S) Aroc Used.

Units For TSP, And 0, Are ug/m3, For AW g/m3, And For Rainfall,
Annual Total cm.
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paint-interval afgorithm refers to complete strip/repaint
maintenance,

As he{ore, three intervals, A, B, and C, are recommended.
Paint systems currently in use--epoxy or polysulfide primers
and polvurethane finish coat--should provide a service life of
10+ years in the mildest environments,53 Consequently, the A,
B, and C intervals may be equated to 36, 72, and 120 months,
respectively. These intervals may not correspond to the PDM
intervals for a particular aircraft system. For example, C-141A
aircraft currently are on a 42 month cycle, and B-52's are on 48
months. Consequently, repaint schedules should be coordinated
with the PDM cycle established for each aircraft fleet/force by
the appropriate Maintenance Reguirements Review Board. If 120
months is the maximum expected service life for the paint finish,
and the PDM inlerval is y months, then y should be compared with
the intervals racommended by the Repaint Algyorithm, 1i1.e., 36€,
72, or 120G months. The interval closest to the PDM interval
should be selected.

Environmental factors which deteriorate paint are, in
order of severity, solar radiation, oxidants, and sulfur dioxide
absorbed on soil deposits. Soil deposits themselves might be
included, but there 1is insufficient information to relate re-
paint schedules to the nature of the soils. Thus, only sur-
light, oxidants, and SG, are congidered. The repaint algorithm
(Figure 4) compares the solar radiat-.on level, zone, and sulfur
dioxide concentrations with the WRCs - lues. Yigh values for
all three result in the A interval recol. menda*ion, whereas low
values for all three lecad to the T intevrval. Va:lous combina-
tions of high values lead to the B integsval.
(4) Corrosion Pamage

The Corrosion Damage algor thm CDA) is of a different
nature than those for washing and repcinting, which recommend
maintenance intervals appropriatce te the environment. Although
CDA might he used in this .ame way, such use is unlikely,
Corrosion repeivs routinely ire effected simultancously with

phased and isochronal mainlenance efforts, and it wculd be
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both undesirable and difficult to impact their scheduling.

Accordingly, the CDA is intended as a guide for anticipating
the cxtent of corrosion damage and for planning the personnel
complement and time required to effect their repairs. The
guidelines at this point are of a general nature. Eventually
they should be incorporated into the Reliability Centered Main-
tenance phase schedules for specific aircraft systems.

The Algorithm (Figure 5) considers first distance to salt
water (or slat flats), leading either to the very severe (AA)
rating or a consideration cf moisture factors. After moisture
factors, pollutant concentrations are compared with WECS either
for 802, TSP, or 03. High values for any one of the three
pollutants together with a high moisture factor leads to the
A rating, but if all are low, together with high moisture
factor, the severe (B) rating results. Low moisture factors
with a high pollutant value result in the moderate (B) rating,

whereas if ail are low, rating (C) results.

. (5) Use of Environmental Algorithms
The above algorithms are readily compared with the ap-
propriate local environmental parameters to yield coxrrosion
miintenance ratings; the use of a computer obviously is not
necessary. The algorithms could be used in modified form ;

within the lase-level computer system and, with appropriate

automatic data input, can provide monthly revisions for main-

tenance nenrds recommendations.

To complete this study, it was necessary to develop

592 ke A 5 Ak i

ratings for a substantial number of airbases. Since the task
would be more 32asily performed by computer, the algorithms have
been programmed for such use. The relevant programs together

with the necessary documentation, are included in Appendix 2.

(6) Enviromnmental Applications

Environmental Severity Algorithms have been used to

establish preliminary ratings for most airbases of interest
to USAF. These ratings are listed in Appendix 3. These ratings

are based essentially on conparisons of the Working Environmental
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AN very severe
A severe
B moderate
C mild

Figure 5. Aircraft Corrosion Damage Algorithm. WOrk?ng
Environmental Standard I (sece Table 5 ) Are Used. ynits For
RH And 7.1 g/m3, For Rainfall, Total Annual cm, For 302,

03, And TSP, ug/m>.
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Corrosion Standards with local geographical and environmental
data. Slight modifications to the algorithms were necessary

in order to use the available data format, but the results are
not uignificanily affected. The ratings published herein are
based on the most complete data available to us. No responsi-
bility is assumed for the accuracy of the data, particularly
with respect to its relevance to a specific airbase, since the
monitoring site may have been located at some distance from the
airbase in question. If more accurate and reliable data should
become available, they may be used to compute more aprropriate
ratings.

These algorithms rate environments for maintenance purposes
under the assumption that aircraft are parked outdoors and are
exposed to all risk factors. Wherever these conditions are
different, appropriate consideration should be given. For ex-
ample, hangared aircraft are exposed to minimal solar damage

and rainfall, consequently the ambient solar radiation level and
rainfall are not relevant.

(7) Environmental Data

The following énvircnmental data were collected for
USAF, AFRES, and ANG airbases, from the sources indicated.

(1) Mean annual relative humidity, mean annual temperature,
mean annual rainfall. Source: USAF Environmental
Technical Applications Center, "Worldwide Airfield
Climatic Data," Vols. I-vIII, 1979.°%

(2) Mean solar radiation for July.

Source: Baldwin, J. L., "Climates of the United
States,” U.S. Department of Commerce, Washington, D.C.,
1973.°3

(3) Ambient concentrations of 502 psrticulates, KO
and 03.

Source: U.S. Eanvironmental Protection Agency, "Air
Quality Data--1976 Annual Statistics," March 1978,
EPA-450/2-78-009. 28

23
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(4) Distance to salt water or other salt source and
prevalent wind direction with respect to nearest
urban/industrial area.

Source: U.S. Department of Commerce," Sectional i

Aeronautical Charts," Washington, D.C., 1979.57

Additional discussion orf some of these points is required.
Data were collected only for continental US airbases because
pollutant data were available only for them. The algorithms
could be used in abbreviated form with only weather and geo-
graphical data. 1In some cases this would lead to useful
results. For example, Anderson AFB, Guam would receive A,
(probably) B, and AA ratings for washing, repaint, and corrosion
severity, respectively, based only on these parameters. Ratings 5
for less unique environments, however, would be ambiguous, and
we chose not to compute them.
Weather data reported by ETAC are variable-year averages
of hourly measurements and were obtained by weather stations
located at the specific airbase in question. These stations
did not report solar radiation measurements, hence the source
listed in item (3) was used. These latter data are mean values
for wide geographical regions and were computed from US Weather
Bureau measurements. Values for July are used because these
are near the maximum for the northern lhiemisphere. July values
would be inappropriate elsewhere. Mean annual RH and temperatule
were used to compute mean annual absolute humidity.
Sulfur dioxide and par*ticulate concentrations were available
in the cited EPA documents as mean annual values and thus are ,
directly compared with WECS. In the case of the NO2 and 03, :
huwever, available data freguently provided only first and second §
hourly maxima, which cannot be compared with the WECS annual mean f
values. Accordingly, we have substituted for these pollutants
a secondary WECS equal to the 50~th percentile of Graedel and

Schwart229

plus 0.8 of the difference between their 99-th and
50-th percentiles. The modified algorithm compares this

secondary WECS with the repwrted hourly maximum.

e - an
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Unlike the ETAC data, EPA's pollutant data were not mea-
sured at the airbase in question. We have selected data from
the nearest EPA monitoring station and upwind of the airbase
wherever possible. In the data listings (Appendix 3), latitude
and longitude of both the relevant monitoring station and the
airbase are included, together with the wind direction from the
airbase.

d. Comparison of Algorithm Results with Corrosion Maintenance
Experience

In-service testing usually involves a single component or
test coupon and is conducted to evaluate! (a) the corrodibility
of candidate alloys, (b) environmental corrosivenes% or (c) the
effectiveness of maintenance. It is possible to derive similar
information frem the operational corrosion experience of com-
plete systems, provided sufficiently detailed records of cor-
rosion maintenance and repair are collected. Over the years,
the 1J.S. Air Force has developed an extensive Maintenance Data
Collection System (MDCS)58 which routinely documents virtually
every facet of maintenance on its aerospace systems. The re-
sultant data files are a rich source of information for failure
analysis, particularly with respect to corrosion. The main-
tenance and operational histories of the USAF C-141A Force

have been analyzed.6'30

The major thrust was a determination
of relative environmental corrosiveness.

As of January 1976, 271 of these aircraft in the Military
Aircraft Command were stationed at Altus OK, Charleston, SC,
McChord, WA, McGuire, NJ, Norton, CA, and Travis, CA. Formerly,
some were stationed at Dover, DE and Robins, GA. Occasionally
individual aircraft are transferred from one airbase to another,
but frequent or large reassignments are rare. Within the time
period of study, transfer of significant numbers of units oc-
curred twice as a result of reorganizations. Individual unit
transfers are effected in order to spread the wear and tear of
training-base missions over the entire force. Despite these
transfers, approximately 250 units were stationed at not more
than two airbases, and more than 100 at a single airbase during

the same time period under study. The number of aircraft at
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any particular airbase ranges from fewer than twenty to as many
as sixty.

With the exception of a training squadron, the bulk of the
C-141A Force is oriented to airlift missions. Such missions
account for about 80% of flying hours, while training and
miscellaneous missions account for 9% and 1l%, respectively.

A comparison of cumulative flying hours with age shows that
these aircraft spend at least 80% of their time on the ground,
most of that at the home station airbase. Accordingly, en-
vironmental factors at the home station will dominate the cor-

rosion experience of these aircraft.

(1) Euvironmental Factors av C-141A Airbases

Environmental factors for the six current C-141A airbases
from Appendix 4 are compared with the WECS values in Table 2.
From this comparison and the use of the Corrosion Damaée Al-
gorithm, the relative corrosion severity of these airbases would
be ranked as:

Travis, Charleston > McChord > Norton, Altus > McGuire

where Travis is the most severe and McGuire is the mildest. Those
separated by commas are relatively close in theilr ratings. A
combined average severity, using the results from all three al-

gorithms yields the rankings
Travis, Charleston, Norton > McChord > Altus > McGuire

The increased severity of Norton results from the Los Angeles

based smog factors.

(2) The USAF Maintenance Data Collection System

Thoroughly detailed records are kept by the Air Force for
a wide variety of maintenance actions. Generally, actions which
correct failures or defects and those which modify aircraft are
documented. Routine servicing, e. g., washing, cleaning, touchup
painting, is not. The data used in this study were extracted from
the permanent maintenance records maintained on magnetic tape
by the AF Logistics Command. Procedures and rules for data
collection are detailed in the relevant AF manuals.58

An aircraft maintenance action begins with a discrepancy
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report (or a modification technical order), the majority of
which are generated at a regularly-scheduled inspection. These
inspections occur at isochronal intervals varying from 15 days
to 36 months. They also vary in the depth of inspection, the
most thorough being the Programmed Depot Maintenance and the
Mid-Interval inspection.

A discrepancy report and subsequent maintenance events are
recorded on AFTO form 349 (Figures 6, 7). Periodically these
are key-punched and entered inte the airbase computer system.
Portions of this data are forwarded to AFLC where they are
analyzed and deposited into the permanent record files. Certain
categories of maintenance data, essentially those which can be
considered as "overhead" costs and not failure-related, are not
entered into the permanent files. Information entered on the
AFTO 349 form which reaches the permanent files and is relevant
are discussed as follows.

(1) The Work Unit Code identifies the system, subsystem,
and component on which maintenance is effected. Certain work
unit codes identify tasks of a general "overhead" nature and
are used to record labor costs only and have only base-leveal
significance.

(2) Action Taken Code indicates the specific kind of
maintenance action effected, e.g., removal and replacement.

(3) How-malfunctioned Code identifies the nature of the
defect rather than the cause of the discrepancy. Thus main-
tenance personnel are required to perform a certain amount of

diagnosis.

In general, these records provide the journalists' “what,
where, when, why, and how" answers with respect to maintenance

actions on aircraft. Of particular interest is the opportunity

to perform cost-analyses based on the manhours expended for
various tasks at a given airbase and to make comparisons from
one airbase to another. These comparisons in turn can be coupled

with the relevant environmental factors to determine the rela-

tive corrosivity of a given airbase.
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TABLE 10. DISTRIBUTION OF C-141A FORCE-WIDE CORROSION MAINTENANCE
MANHOURS AMONG ACTION TAKEN CODES.32
Action Taken 4Q70~-4Q74% 1075-4Q76%
Repairs and/or Replace- 45.2 41.4
ment of minor parts, etc.
-ﬂif Corrosion (Repair) 11.0 14.3

] Clean 8.9 12.8

- Repair . 8.5 3.8

A -

S Remove and Replace 17.7 18.1

:? B | Removed . 5.7 ' 5.4
- ]
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TABLE 11. DISTRIBUTION OF C-141A FORCE-WIDT CORROSTON

MAINTENANCE MANIIOURS AMONG HOW-MALFUNCTION CODES.32

How Malfunction 4070-4074% 1Q75-4Q76%
Corrosion¥* 37.4 42.2
Cracked 34.1 36.3
Coating, sealant 17.9 7.7
failure

Other related codes 8.7 i0.9

*Tncludes corroded, deteriorated, and delaminated.
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Data base. The permanent maintenance records of C-14iA
aircraft were prov.ded on magnetic tape and spanned two time
periods: fourth calendar guarter 1970 through fourth quarter
1974; and first quarter 1975 through fourth quarter 1976. These
records included both organizational {(field) level and depot-
level maintenance. The two data sets were analyzed separately
using the second to check predictions made from the first.

Two smaller files of corrosion-related data were created
from these data files by selecting records containing one of
several corrosion how-malfunctioned codes or action-take codes.

The resulting corrosion data base, in two-parts, consisted of

(a) 4Q70-4Q74, 234, 046 records, 890, 502 manhours, and
(b} 1Q75-4Q74, 90, 933 records, 273, 555 manhours

As discussed earlier, aircraft corrosion maintenance may
be divided into three distinctly different categories: (a)
washing and cleaning as preventive maintenance; (b) maintenance
of protective coatings and repainting; (c¢) repair of corrosien
damage. The permanent files of the USAF MDCS :hould not contain
any records relatipg to the first two categories because cor-
rosion prevention, in effect, 1s not documented. The distribution
of the data base among major corrosion how-malfunction codes is
shown in Table 10, and among acticn taken codes in Table 11.

In addition to the maintenance data files, operational
histories of each aircraft were provided. These histories
detailed chronolegically airbase assignments and flight infor-
mation over the same time periods.

(3) Results

One would expect the maintenarnce manhourz to be distributed
amond the several airbases more or less in proportion to the
number of aircraft assigned to cach base. Airbase assignments
ier each ailrcraft, which were included in the operational his-
tories, were availlable on a calendar quarter bhasis. Reassign-
ments did not occur exactly at the end of any given guarter, of
course, hut the calendar quarter possessions for ecach airbase
were used for comparative purposes. Thus the percent of air-

craft possession guarters for a given airbase represents Jhat
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airbase's share of maintenance responsibility for the C-141A
force, all other factors beinyg equal. Tf its actval share of
the maintenance offort is laruer or smalles than its responsi-
hility, then one would look for other factors, c¢.4., environ-
mental, which would cause the discrepancy.

Possession gquarters and corrosion manhours are listed in
Table 12 as percents of the totals for the two time periods
considered. In three cases, e.g., Altus, McGuire and McChord,
the actual figures are quite close to the responsibility values.
In the other three. Travis, Charleston, and Ncrton, there are
considerable differences. Thus there is clear indication of
base-to-base variations in the amount of corrosion maintenance
effort expended per aircraft. Airkase comparisons using the
data format of Table 10 are not useful, however, because of
distortions intorduced when one or two zirbases contribute an
abnormally high or low input to the data files. This occurred
in the second time period where large amounts of data turned
out to be missing for Norton AFB. The result is to wnflate
the apparent share of the data base for every cther airhase,

The rate of field corrosion maintenance, i.e., the slope
of manhours vs. time Figure 8, was found to be essentially
linear. Moreover, the rate was constant for all aircraft
assigend to a given airbase, but varied from one airbase to
another. Averaye repair rates for all aircraft assigned to a
given airbase werg computed and are shown in Table 13 where the
Aata are listed as manhours per aircraft per calendat guavtar.

Y

Repair rates and their trends of slight change were used to

L

eRp

compute predicted rapaiy rutes for the second time period.
1

These pradicted values are also listed in Table 1. Actual
'; Values and preldicied values arc in guite good agraement, with (he
pxception of Norton AFB, for which, as has beepn notad, lavge
gaps were found an the data files.
A statistical comparison was made of maintanance affark:s !
+1

o»n those individual airerafs whic

b
e
e
He
vt
¢4

ch were stationad oo
4t a givenh airbase, the results of which are shown in Figures

9 and 10. These figures show corrosion manhours per guarter 2
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PABLE 12. C-141A AIRBASE POSSHESSION QUARTERS COMPARED WITH
FIFLD LEVEL CORROSiON MAINTENANCE MANHOURS. 32

4Q70-4Q74* 1075-4076
Possession Corrosion Possession Corrosion
Airbase Quarters, % Manhours, $% Quarters, % Manhours, §%
E Altus 6.7 6.5 6.4 5.2
- Charleston 16.9 18.5 21.8 30.4
E 4 3. McChord 14.6 14.4 13.9 12.5
. 4. McGuire 21.2 18.1 20.7 20.0
3 5. Norton 19.1 15.5 22.2 8.4
s 6. Travis 16.4 21.8 15.0 23.6

*Total i1s less than 100% because Dover AFB data is not listed.
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TABLE 13. C-141A CORROSION MAINTENANCE EFFORT BY AIRBASE.32

Manhours per Aircraft per Quarter

4Q1970-4Q1974 1Q1975-4Q1976*
1, Altus, OK 98.8 63.7 (84.3)
2. Charleston, SC 113.2 110.0 (105.6)
3. McChord, WA 101.2 70.8 (52.8)
4. McGuire, NJ 87.7 76.1 (79.5)
5. Norton, CA 84.4 29.7** (58.8)
6. Travis, CA 133.0 124.0 (101.4)

*Values in parentheses were projected from those of first time
period.

**pData files were incomplete.
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for individual aircraft vs. the percent of total population.
Variations from one airbase to another are clearly apparent,
with Travis aircraft showing the highest and Norton the lowest
maintenance efforts. (Altus AFB is not included because only
one aircraft was stationed there continucusly during either

time period.) 1Indeed, the one aircraft at Travis which received
the fewest maintenance manhours, received more than that at
Norton receiving the largest in the first time period (for

which Norton data were complete). In other words, the most
poorly-maintained Travis airplane received more corrosion re-
pair maintenance than the best-maintained Norton unit. More-
over, the average Travis aircraft received, in 1970-74, approxi-
mately 150 manhours per quarter--more than any airplane received
at McGuire, McChord, and Norton, and‘more than 90% of the air-

planes at Charleston! The results for 1975-76 are essentially
*

the same.

Field maintenance effort also was compared for selected
areas of the aircraft (according to work unit codes). Shown in
Table 14 are the average corrosion manhours per aircraft per
guarter spent on forward and center fuselage, center wing-box
béam, and wings. These regions were selected for illustration
here so that mission-related damage 1is separated. For example.
training-oriented missions at Altus AFB are especially severe on
components related to take off and landing such as landing gear
and wing flaps. The same general patterns of mainterance effort

are observed.

In summary. field maintenance data consistently rank these
six ailrbases as

Travis, Charleston > McChord, McGuire > Altus > Norton,

from highest to lowest. Somc minor shuffling is observed between
McGuire and McChord, apd Norton, Altus, and McGuire is rated

F T TR Ser e - -

*The valve of Figures 9 and 10 diff{er slightly from those of
Table 13 because the latter includes <l! aircraf! stationed at
a given airbase, wherecas the figures include only those con-
tinuously stationed (i.e., not transferred) during the re-
spective time periods. Maintenance rates are distorted slightly
at transfer.
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Figure 9. Distribution of Field-level Corrosion Maintenance
Among Aircraft Continuously Assigned to an Airbase
4Q70-4Q74. Numbers Indicate Size of Sample.32
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Distribution of Field-level Corrosion Maintenance
Among Ailrcraft Continuously Assigned tO an Airbase
1075-4Q76. Numbers Indicate Size of Sample3

66




TABLE 14. C-141A CORROSION MAINTENANCE EFFORT* ON SELECTED
AIRCRAFT SECTIONS BY AIRBASE, 32

3 Forward and Wing and Totals
= Center Fuselage Wing Box Beam

- 4070-  1Q75-  4Q70-  4074- 4Q70-  4Q75-

;o 4Q74 4Q76 4074 4Q76 4Q74 4Q76
1. Altus, OK 7.6 5.0 6.7 10.6 14.3 15.6
2. Charleston, SC 20.1 23.5 14.0 19.6 34.1 43.1
3. McChord, WA 17.3 7.3 11.1 19.2 28.4 26.5
4. McGuire, NJ 13.0 7.1 7.5 10.4 20.5 17.5
5. Norton, CA 12.9 *h 6.4 **x 19.3 *h
6. Travis, CA 19.8 17.6 15.0 22.1 34.8 39.7

*Manhours per aircraft per quarter.

'{' **Datafiles incomplete.
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lower by the algorithms than by maintenance. The listing based
on environmental parameters as discussed earlier. The maintenance
data could be used in a quantitative comparison, but the en-

vironmental ratings are not directly suitable for such treatment.

(4) Conclusions
. The results show clearly that detailed corrosion main-
tenance records of complex systems correlated well with environ-
. mental severity indexes derived from the CSI Algorithm based
' on the known corrosive factors. Indeed it appears that a
numerical corrosion severity index can be formulated from such
data. Such an index would be at least as precise as any de-
veloped from atmospheric testing of alloys. Moreover, it should

be possible to focus attention on specific alloys in the system

ffi rather than applying to a variety of alloys as we have done
. so far. .

There are a few problems relating to the USAF Maintenance
Data Collection System, however, which make further progress
difficult at this time. These problems mainly are the loss of
certain kinds of data which, in most cases, is inherent to the
system itself. Another problem is the variability of data re-
porting practices from one repair facility to another. These
problems are the subject of continuing study at Michigan State

University.

e. Comparison With PACER LIME Experimental Results
The experimental phase of PACER LIME was expected to pro-

vide test data for "calibrating® the Corrosion Factor equation.

S Alloys representative of airframe construction were fastened to

outdecor test racks at several airbases spanning the range of

LT a——.

mildest to most severe environments. These alloy panels were
removed and weighed at six month intervals. The data from
these tests have been analyzed and the results are reported in
Part II of this report.

The experimental results are not as useful as one might
have howped..

(1) Some of the alloys tested were not suitable for the

program. Specifically, the aluminum alloys (2024-73 alclad,
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7075-T6, and 7079~T6 alclad) are relatively resistant to general
corrosion and weight losses over the time period tested were
quite small, thus subject to large experimental error. The
titanium alloy (Ti-6Al-4V) was essentially corrosion resistant
and thus provided no useful data.

(2) The environments for which data were available are
fairly comparable; no data were obtained from the most severve
environments.

(3) Methods for cleaning panels prior to weighing (mech-
anical scrubbing) are not reproducibly effective in removing
corrosion products, thus results are widely variabie from one
technician to another.

(4) Although this was a large and complex program, a
disproportionate share of misfortune plagued it.

When all these factors are considered, it is difficult t» give
serious weight to the apparent relative corrosivity of each
testing site as reflected in these test data. Nevertheless,

these results show the sites tested to be ranked as

Andrews, Wright-Patterson, Barksdale > Robins > F.E. Warren,
from worst to mildest, for those sites which yielded any data.
These experimental corrosion severity rankings should be
most comparable with the rankings obtained from the Corrosion
Damage Algorithm. Using that algorithm, the same airbases
are ranked as

Andrews, Wright-Patterson, Robins, > Barksdale > F.E. Warren

The rankings based on the experimental test program ang
those bhased on the Corrosion Damage Algorithm are seen to be
in excellent agreement, except for the reversal of Barksdale and
Robins. While we find this agreement comforting, at the same
time we are aware of the scvere confidence limitations that
must be placed on the experimental resalts. 1t is our view
that the experimental test results should not be interpreted
as strongly supportive cf the algorithe rankings, but, nevertheless,
do not present contradictory evidence which must be "explained
"

away. Therefore, the experimental and algorithm are consicered

to be 1n good agrceement.
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6. Conclusion

The concept of an Environmental Corrosion Severity Classi-
fication was proposed by USAF AFLC personnel at Warner-Robins
AMA in 1971. This classification was to be used for anticipating
corrosion damage to aircraft and scheduling appropriate repairs.
The USAF Interim classification method has been extended to the
algogithm format described in this report. Using these algorithms,
airbase classifications have been obtained which are in excellent
agreement with USAF maintenance experience, as contained within
the AFM 66-1 maintenance records, and in good agreement with an
experimental testing program conducted by USAF. BAs research on
aircraft corrosion problems continues, modifications to these
algorithms can be expected. At this time, they are considered
to be the best tools available for relating environmental
risk to aircraft maintenance, and, accordingly are recommended to

USAF as working toocls for corrosion management.
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PACER LIME Interim
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PACER LIME INTERIN CORROSION SEVERITY CLASSIFICATION

AL ANG BIRMINGHAM MUNI APRT AL
ALBROOK AFB BALROA CANAL ZONE
ALTUS AFB 0K

ANDERSEN AFR GUAN

ANDCENS AFR WASHINGTON IC

AR ANG FORT SMITH HUNI APRT AR
BARKSDALE AFB LA

BEALE AFB CA

KERGSTRON AFB AUSTIN TX
BLYTHEVILLE AFR AR

BUCKLEY ANGE DENVER CO

CA ANG FRESNO CA

CA ANG UAKLAND CA

CA ARG VAN NUYS CA

CANNDN AFB CLOVIS WK

CARSWELL AFB TX

- CASTLE AFR CA

CHARLESTON AFB SC

COLUHBUS AFE NS

CRAIG AFB SELHA AL

CT ANG ERADLEY FLD WINSOR LOCKC CT
DAVIS HONTHAN AFR AZ

DE ANG GREATER WILKINGTON APRT NEW CASTLE DE
DORBINS AFB GA

DOVER AFB DE

DULUTH INTL APRT MM

DYESS AFB TX

EDNARDS #4FB CA

EGLIN AFR VALPARAISO FL

EIELSON AFR AK

ELLSWORTH AFB SD

ELKENDORF AFB ANCHORAGE &K
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2,50 HOD
1,47 SEV
2.83 HOD
2,17 Non
2,50 KOD
2,33 HOO
2.83 HOD
2,83 HOD
2,50 MOD
2,50 0D
3.00 MIL
2,67 HIL
1,47 SEV
2,33 HOD
3.17 HIL
3,00 KIL
2,83 HOn
2,50 oD
2,50 HOD
2,67 HOD
2,50 HOD
3,33 MiL
2447 MCD
2,50 HOD
1,83 SEV
2447 HOD
317 ML
3,33 KL
1.83 SRV
2,67 HOL
2,67 HOD
1.83 SEV
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ENGLAND AFB ALEXANDRIA LA
FAIRCHILD AFB WA

FL ANG JACKSONVILLE FL

FORBES AFE TOFEKA KS

FRANCIS E WARREN AFB MY

GA ANG TRAVIS FLD SAVANNAH GA
GEOKGE AFR VICTORVILLE CA
GOODFELLON AFE SAN ANGELO 7X
GRAND FORKS AFR ND

GRIFFISS AFR NY

GRISSCK AFB IN

HAHILTON AFB SAN RAFAEL CA
HANSCOM AFB BEGFCRD MA

HICKAM AFB HI

HILL AFB GGDEN UT

HOLLOMAN AFR ALAMOGORDA N
HOMESTEAD AFB FLA

HOWARL AFB CANAL ZONE

IA ANG DES HOINES IA

IA ANG SIOUX CITY HUNI APRT SERGEANTS BLUFF IA
II ANG BOISE ID

IL ANG CAPITAL MUNI APRT SPRINGFIELD IL
IL ANG GREATER PEORIA APRT IL

IL ANG OHARE INTL AFRT CHICAGS It
IN ANG BAER FLD FT WAYNE IN

IH ANG HULNAN FLD TERRE HAUTE IN
K I SAWYER AFR NI

KEESLER AFB BILOXI NS

KELL FLD WICHITA FALLS TX

KELLY AFD SAN ANTONIO TX
KINCHELDE AFB HI

KINGSLEY FLD KLANATH FALLS OR
KIRTLAND AF® ALRUQUERQUE X

KY ANG LOUISVILLE KY

LA ANG NEY DRLEANS NAS LA
LANGLEY AFB HArPTON VA
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2,50 NOD
2,67 HOD
2.17 HOD
2467 HOD
3.00 HIL
2,17 SEve
3.33 HIL
2,83 Kb
2,50 MOD
2,30 KOD
2,33 Kon
1,67 SEV
2,00 SEV
2,50 NOD
3,33 HIL
3,33 RIL
2,00 SEV
1.83 SEV
2.33 HOD
2,33 H0D
2,83 HO0D
2.50 HOD
2,50 XOD
230 HOD
2,17 HOD
2.50 HOD
2,33 H0D
1.83 SEV
3. G0 KIL
2,83 NOD
2¢17 KOD
2.83 XD
3.33 NIL
2,33 HOD
1,83 Mob
1,83 SEV
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100=
101=
102=
103=
104=

LAREDD AFB TX

{AUGHLIN AFB DEL RIO TX

LITELE KOCK AFB JACKSONVILLE AR
LOCKBOURNE. AFB OH

LORING AFB ME

L0S ANGELES INTL APRT CA

LUKE AFE FHOENIX AZ

MA ANG BARNES NUNI APRT MWESTFIELD HA
HACDILL AFR TANPA FL

KARCH AFB CA

NATHER AFB (A

NAXKELL AFB HONTGOKERY AL

HCCHOKD AFB TACOKA WA

WCC oLLAN AFR SACRANENTO CA
HCCONNELL AFB KS

MCCOY AFB FL

HCGUIRE AFB WRIGATSTOUN NJ

HD ANG BALTIMORE XD

HE ANG BANGOR INTL APRT XE °

HI ANG BATTLE CREEK HI

KI ANG SELFRIDGE ANG RASE HI
NINOT AFR NB

HN ANG HINN-ST FAUL INTL APRT HN
MO ANG ROSECRANS HERKORIAL APRT HO
HOODY AFR VALDOSTA GA

HOUNTAIN HONE AFR ID

HS ANG JACKSOR NUNI AFRT HS

HS AKG KEY FLD HERIDIAN HS

HT #NG GREAT FALLS INTL APRT M1
HYRTLE BEACH AFB SC

NC ANG DOUGLAS HUNT AFRT CHARLITTE NC
NI ANG STATE UNIVERSITY STN FARGO ND
NE ANG RASE LINCOLN NE

HELLIS AFB LAS VEGAS NV

NJ ANG ATLANTIC CITY NJ

NORTON SAN BERNADINO Ca

2,67 HOD
3.00 HIL
2,81 HOD
2,67 MOD
2,50 HOD
2,00 SEV
3,33 HIL
2,50 HOD
1,83 SEV
2,50 MDD
2.83 NOD
2,50 NOD
2,00 SRV
2,50 NOD
3,00 WIL
2,17 HOD
2,33 HOD
2,17 KOD
1,83 SEV
2,17 0D
2.17 HOD
317 AIL
2,57 HOD
2.47 HOD
2,30 HOD
2,83 HOD
2,33 0D
2,50 KOD
3,17 AIL
1.83 SEV
2,83 HOD
2,47 HOD
2,33 HOD
3,33 NIL
1.83 S€V
2,50 MOD




NV ANG KEND HUNI APRT NV

NY ANG HANCOCK FLD SYRACUSE MY

NY ANG NIAGARA FALLS INTL APRT NY

NY ANG SCHENECTADY €O APRT NY

NY ANG SUFFOLK CO ANG BASE NY

NY ANG WESTCHESTER CO APRT NY

OFFUTT AFR NE

OH ANG HANSFIELD LAHN APRT OH

OH ANG TOLEDD EXFRESS APRT SNANTON OH
0K ANG TULSA 0K

OR ANG PORTLAND INTL APR™ OR

OTIS AFR FALMOUTH HA

FA ANG GREATER PITTSEURGH APRT FA
PA ANG NIDDLETOWN PA

PA ANG WILLOW GROVE NAS PA

PATRICK AFB COCOA BEACH FL

PEASE AFB NH

PETERSON FLD COLORADD SFRINGS CO
PLATTSBURGH AFR NY

FOPE AFR FAYETTEVILLE NC

RANDOLPH AFB SAN ANTONID TX

REESE AFR LUBBOCK TX

RI ANG THEODORE GREEN APRT WARNICK RI
RICHARDS GEBAUR AFB GRANDVIEW HD
RORINS AFR GA

SC ANG HCENTIRE ANG BASE EASTOVER SC
SCOTT AFR BELLEVILLE IL

SD ANG JOE FOSS FLD SIOUX FALLS SD
SEYNOUR JOHNSGN AFR HC

SHANW AFR SUMTER SC

SHEHYA AFD AK

TINKER AFR OKLAHOMA CITY 0K

TH ANG HCGHEE TYSON APRT NNOXVILLE TN
TN ANG MEMFHIS MUNI APRT TN

TN ANG NASHVILLE APRT STN TN

TRAVIS AFB CA
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2:17 00
2,33 HOD
2.17 ¥OD
2,33 WD
2,17 HOD
2,00 SEV
3,00 MIL
2,17 MOD
2,33 KOD
2.83 HOD
2,00 SEV
1.83 SEV
2,17 KOO
2.83 XOD
2,30 oD
2,00 SEV
2,00 SEV
3.17 HIL
2,67 HOD
2,83 KOD
2.83 HOD
3.3 ALl
1.83 SEV
2,83 HOD
2.83 HOD
2,50 NOD
2,30 KOO
2.67 W0
2.33 ROD
2.83 NOD
1.47 SEV
2,83 KOD
2.50 HOD
2,83 Hod
<.50 HOD
2.30 NoD
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e
g cac el

141=
142
143=
144z
145=
144
147=
148=
149=
150=
154=
152=
153=
154=
155=

157=
138

1]

TX ANG HOUSTON TX

TYNDALL AFB PANAHA CITY FL

VA ANG BYRD FLD' SANDSTON VA

VANCE AFB ENID OK

VANDENBERG AFR Ca

YT ANG BURLINGTON INTL AFRT VT

NA ANG SPOKANE INTL AFRT WA

WEBB AFB BIG SPRING TX

MESTOVER AFR M4

WHITERAN AFB NO

U1 ANG GEN RITCHELL ANG RASE WILVAUKSFE NI
VI ANG HADISON WI

WI ANG VOLK FLD ANG BASE CAMP DOUGLAS MI
NILLIANS AFB CHANDLER AZ

WRIGHT PATTERSON AFB OH

WURTSHITH AFB NI

WU ANG KANAWHA CO APRYT CHARLESTON WV

WU ANG HARTINSBURG HUNI APRT WV

8l

2.17 NOU
1,83 SEV
2.17 ¥on
2,83 XD
1,87 SEV
2,33 Ko
2,47 HOD
3.00 HIL
2,50 KOD
2,83 KOB
2,33 non
2,33 NOD
2,33 Hop
3,33 ML
2067 HOD
2.17 HOD
2.17 80D
2,17 HOD
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APPENDIX B

Programs developed to calculate
Washing and Repaint intervals
and Expected Corrosion Damage

severity using the Working
Environmental Corrosion Standards
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I'ROGRAN WASHERCINFUT » QUTPUTPARANS,
ATAPEL- INFUT TAPE2=0UTRUT, TAFE J=PARANS)

B e L I I ST T

UASHER - FROGRAN TO DETERMINE AJRCRAFT WASHING INTERVAL
BASED ON ENVIRONMENTAL DATA.

WRITTEN BY MATT RIZAI AND DAVID .1, SURSIK
NICHIGAN STATE UNIVERSITY
04-FEB-80

THIS FROGRAN USES THRESHOLDS READ FROM A PARAMETER FILE
T0 TRAVERSE A DECISION TREE FOR EACH BASE INCLUDED IN

THE INFUT DATAZET, PRODUCING A PRINTOUT OF THE INPUT DATA
AND THE RTSULTANT WASHING {NTERVAL,

THe DATA T BE EXANINED FOR EACH BASE CURRENTLY CONSISTS OF!
" PARAN  VARIABLES

TS TSF)TSPT  (T-SUFFIX INDICATES THRESHOLD VALUE)
502 S02,5021

RH RHRHT

AH AHPAHT

RAIN  RAIN RAINT

DEST  p2C,.120T

7 ILE DESCRIFTIONS:

INPUT (TAPEL)
CONTAINS DMTA FOR EACH BASE IN THE FREE-FIELD
FORMAT DEFINED RY THE READIN SURROUTINE.

QUTFUT  (TAPED)
CONTAINS ECHO OF THE INPUT DATA ALONG MITH THE RESULT OF

THE ALGORITHN FOR EACH BASE IR TARULAR FORM. ALONG WITH
AFFROFRIATE LARELS,

FARARS  (TAPED)

CONTAINS THRESHMOLD VALUES FOR THE DATA UNDER CONSIDERATION
IN THE FOLLOWING FREE-FIELD FORMAT:

TSP G021 PCOXs ND2 s Ry HU 2 RRIN D202 [ENFTH TENP

NOTEL NOT ALL FIELDS REED 10 KE SUFPLIED- THOSE NOT
USED CAN € INDICATED BY ADJACENT CORMAS.

UPRATE HISTORY

04-FER-B0 NR/DJR
INITIAL RELEASE.

26-FER-B0  NR/DJR
CHANGE JHPUT FORNAT TO INCLUDE ALL DATA WHETHER USED
RY THIS ALGORIINM OR NOV. ALSO CHANGE OQUIPUT FROM
TABLLAR FORN TO LABELED ENTRIES FOK EACH RASE WITH
RESWT OF BECISION EXPRESSED BY *A‘y *B'y OR 'C’
INSTEAD OF AN EXPLICIT INTERVAL IN DAYS,

J1-NAR-B0 AR/DJR
SENOVE EXPLICIT READS/WRITES FROM FROGRAM AND TRANSFER 10

450
4450
479
480
490
300
310
320
530
340
330
340
30
380
%
400
810
620
430
340
430
380
510
460
$90
70
710
720
130
740
730
760
770

COHNON DATASASE-ACCESS SUBKOUTINES. ALSO REWRITE BECISION 780
CODE T USE LOGICAL CONDITIONS AND EXCEPTION-TESTING RATHEK 750

THAN LITERALLY TRAVERSING IECISION TREE (FOR READABILITY).

12-AFR-80 DB
RODIFY ALGORITHM FOR ABSOLUTE HUMIDITY INSTEAD OF RELATIVE

83
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C HUKIDMITY, 840
C 850
C 18- APR-80 TR 850
C ADD CODE FOR REPAINT AND CONROSION SEVERITY ALGORITHMS 870
C EXISTING PROGKAN. 880
C 890
€ D6-MAY-B0  HR/DJRB 900
g ADD CODE TO PROCESS BOTH SETS OF THRESHMLD VALUES. g}'g
i € 930
0
rommmoroemsmmsmemessseren e oeee --eee--( 950
C 940
" YARIABLE BECLARATIONS 970
" 980
e S - - 990
1000
INPLICIT INTEGER (A-2) 18},8
REAL TSP(3),502(3),PCOX(2)sN02(3))RHHVsRAIN»D2C+ DEWPT, TEXP 1030
REAL TSET(2),502T¢2),PCOXT(2),HO2T(23,RHT(2) 1 HUT(2) ) RAINT(2)»DACT (1040
$2):DENPTT(2)» TERPTL2) 1050
REAL AHsRHT!2) +ABSHUN %gl}g
CHARACTERS30 PASENAN,STATE oCDUNTY»EF AST,STATYPE 1080
THGRACTER220 R) ATION,FLATI O 1090
CHARACTERS10 WASHINT(2 1:REFMNT("):CDRSEU(");GEL&. %i?g
LOGICAL NEAKRSEA»SULFOX»SUSFART,WET 1120
LOGICAL SUNNY »OZ0NE)ANYPOLL 1130
LOGICAL EQF }%gg
PARANETER (FARHU=3,PRINTU=2,D4TAU=1) %igg
COMMON/EXECHSG/ DUNRY 1180
CORMDN/PARNS/TSPT»S02T,PCOXT o NO2T,RHT )HUT RAINT,D2CT . BENPTTH TENPT 1190
CONNON/PARNI/AHT 1200
COMMON/INRECT /BASENAN) STATE »COUNTY : RLATLON,EPAST s STATYPE 1210
CONMON/INREC2/\WBAN, TSP, 802, FCOX ) N02 1220
COMRON/INRECIS/ELATLON 1230
CORNON/INRECI/RH» AH HU2 RAIN D20+ DENPT » TENP 1240
CONNON/TNRECIS/GELDC iiig
RATA RASECT/0/ 1270
1280
[mroms rmemaen s msem e - wemeeeef 1290
L 1300
£ PROCEDURE 1310
€ 1320
L T { 1330
1346
€ SEAD THRESHOLDS FROM FARAMETER FILE 1%53
5
CALL REATFAR(PARNUFRINTY) lgég
|
€ READ DNTA FOR BASE 1390
1400
1410
100 LALL READINITATALSEDF) 1420
IF (EQF) GOY0 990 ng
14
€ PERFORN [ECISIOH ALGORTTHAS O BQTH SETS OF PARANETERS 1458
148
[0 110 I=42 1420
1480
C DEFINE FREDICATES }gg(;
REARSEA=D2CLLE. R2CT(D) 1510
SUSFART=TSP1 ) BT TSPT(D) 1520
SULFOX=802(3) .67 . S02TLD) 1330
BCT= (M, 6T ARTCT)) L OR. (RATNLGT.RAINT(I)) 1540
SUNNY=HU.GT WVT(T) 1350
020NE=PCOX(2) .6 FLOXTL]) 1550
ARYPOLL =SULFOX. OR  SI/SPART . OR . OZ0KE 1520
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149 : 1580
- 150 C SET DEFAULT WASHING IMTERVAL 1590
-:;‘ J}. 1600
-3 152 : WASHINT(1)='B" 1610

153 162
154 C TEST FOR EXCEFTIONS 1630
i 155 1640
123 IF (NEARSEA) WASHINT(I)='A’ 1450
g 12&3 IF (.NOT,NEARSEA.AND,SUSPART,AND.SULFOX) WASHINT(I)=’A’ i%g

¢ 159 )

‘ 160 IF (.NOT,NEARSEA 1690
161 + JAND..HOT . SUSPART 1700
162 .AND, NDT.SULFOX 1710
. 163 b JAND..NOT.WET) WASHINT(D)=‘C’ 1720
164 1730
165 C SET DEFAULT REFAINT INTERVAL 1740
166 1750
167 REFAINT(I)='B" 1760
; 3 148 1770
. 169 C TEST FOR EXCEPTIONS 1780
P 8 170 1790
171 IF (.NOT.SUNNY 180
-, 3 172 t JAND,.NOT,DZONE 1810
173 +  LAND..NOT.SULFOX) REPAINT(I)=‘C’ 1820
'3 - IN A 1830
175 IF (SUNNY.AND,OZONE) REPAINT(D)='A’ 1840
176 1650
177 IF (SUNNY 1860
178 +  ,AND. .NOT,OZONE 1870
179 +  JAND.SIRFOX) REPAINT(I)=A’ 1880
1 190 1890
. 181 C DEFINE CORROSION SEVERITY 1900
182 1910
183 IF (NEARSEA) CORSEV(])='AA’ 1920
184 1930
185 IF (.NOT.NEARSEA 1940
186 P LANDLMET 1950
187 +  LAND.ANYPOLL) CORSEW(1)=‘4’ 1980
188 1970
189 IF (.NOT.NEARSER 1980
190 + LAND.WET 1990
191 +  (AND..NOT.ANYPOLL) CORSEV(I)='B’ 2000
199 2010
193 IF {.KOT.NEARSEA 2020
194 t LAND,.NOT,MEY 2030
195 t LAND.ANYPOLL) CORSEV(DI='R’ 2040
19 0%
197 IF (.NOT.NEARSEA 2080
168 . JAND..KOT.NET 2070
199 + | LAND. NOT.ANYPOLL) CORSEV(I)="(’ 2080
200 2090
30} 110 CONTIRUE 2100
0 2110
0 C FRINT RESIRTS - 2120
204 , : 2130
205 CALL VRITOUT(PRIKTU) A4
208 : AN
07 VRITE(PRINTU/9000) WASH}NT/REPAINT/CORSEV 2160
208 170
209 BASECTSBASECT+) A 2180
20 {F (MD(BASECT+4).£0.0) CALL LINESERRINIEY16) ‘ 3L

11 : b
212 C LOOF BACK FOR KIXT BASE 2210
1 2220
M 6010 19 23
as . 2240
26 oo e e e e e s e < 2%
A7 L 2260
218 € EXCEPTICN PROCESSIRG 2270
29 L 2280
b2, Do m e m o e e C 20
2 2160
2 L END-OF-FILE ON IKPUT 2310
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f. 3 223
. | . 224 990  CALL LINES(PRINTU,88)
225 “ALL EXIT

: : 227 .
SO 228 ¢
S | 229 C FORMAT STATEMENTS
3 3 230 C
.. 231 RS
. 2
- 283 9000 FOKMAT (“0','WASHING INTERVAL= “+A2's ‘420
k- 24 4740, ‘REPAINT INTERVAL= ‘1A2:'s *1A2)
E = 235 4180, ‘CXPECIED CORRISIOH DAMAGE= *182+"s ‘1A

Py
238 END

M ™
et
~
b % "
. .
K -
i p:
- 3
T
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. § JUMUUHNE READPARCTUNITOUNIT) 100
2 b oo e e e e c 110
3 " 12

\ 4 ¢ SUSKROUTING TO READ AND PRINT PACAKETERS FROM DATA FILE 130
2 ((:: GIVEN DY TUNIT UFDN QUNIT, 140
150
7 ¢ UKITTER BY NATT RIZAT AND DAVID J. RURSIK 160
8 C HICHIGAN STATE UNIVERSITY 120
7 { 08-AFK 80 180
10 £ 190
il L e I R R T L C 200
12 € 210
13 ¢ VARJABLE [ECLARATIONS 22
14 ¢ 230
15 e C 20
16 250
% IMPLICST TNTEGER (A-2) %98
19 REAL TSF(3)95C2(3)1PCOXC2)ND2(3) 1 RHHV,RAIN) D2C [ENPT TENP 280
20 REAL ARSHUM»AH»ANHT(2) 290
A REAL TSPT(2)»S027(2),PCOXT(2) 4 NO2T(2) RHT(2)sHVT{ 23 RAINT(2)D2CT (200
g% +2)$ DENPTT(2) s TEXPT(2) 3‘)8
34 CHARACTERS30 RaSENAM,STATE,COUNTYEPAST,SYATYPE 330
35 CHARACTERE20 RLATLONSELATLON 340
2 CHARACTERSIC WASHINT,GELOC 330
W) CHARACTERSS0 TITLE UNDER 340
28 320
e LOGICAL EQF 380
30 0
g; PARANETER (PARNU=3,PRINTU=2,DATAU=1) :08
1
3 COMKON/FPARMS/TSET,SO2T, PCOXTNOZT »RHT A HUToRAINT o D2CT» DEWPTTH TERPT 420
R{) COMMON/FARM2/AHT 430
35 COMNON/ INREC L FBASENAN, STATE ;COUNTY BLATLONEPAST +STATYPE 449
k1S COMMONS INREC2/UBAN, TSF» 502, PCOX 1 HO2 450
kY, COMRON. INRECIS/ELATLON 440
13 COMMON/ INKECI/RH) AN KV RAIR D20 DEWPT TENP 476
39 COmEINS INRECIS/GELEE 480
30 490
3! R et b bbbl b bbbt i {
2 ¢ 510
43 € FROCELURE 52
4 ¢ 530
8 L= o s R bR e R Rt e R AR LT - 94
4b 550
47 REVIND [UNIT 540
42 570
;g READCTURI T 815K T« SO2T 1 PCOXT HNO2T o AST JHUT «RAINT o DICT, DENPTEL TERPT ggg
5! AMT 1) =RUSIIHRHT L1 TERPTLLD) 800
2 AMTE 2V s AYSHUR(RHT (20, TREPT(D)) 63@
% &
5: Call LIaESLOENIT 1) g%’g
b &
% 123 E mm*s.hi‘-‘h, fala ARh Sﬂiﬂ”‘ wm:ﬁm.s 650
$? URLER=" - “-em- mmemeeeeat &40
pE} V&”E(ﬂﬁm‘ﬁio% 0) ‘“LKO“HLL&‘{R:U&&R 670
b3 490
L CALY LINESIONNGD 1Y) %gg
3
& b}h(@ml? 1SN TSP SO PLOA T o NI 2T o n T W MO T 4R KT B"f‘vﬁwnn’{{;«
43 e il
& 70
&3 CALL L IMESIGUNIT S8 1éd
&% TR
&7 K P&‘rmn‘i‘l- T‘Q‘L}G‘[‘ WRUES: '/ 780
48 G R R 7] 778
&2 $108, 10140 SUS?‘LE;QU FRTICIRATES (ISF) U3/W883)0°0F7 1.7 o+ WF2.4/78C
has #3100, 'SULALR CRNES (800, USsRRLNIF D, h +eFL Y b
21 $10%, ' PROIOTRTRICA, OKILAMTS (PCGY, BORIARESINoF 7,107 o'9F 2.1/ el
n 100, "N IRDCEN OXIIEE (Hﬂ?: UVt XV AT 2 8 PREFRET 308 ¥ 41
n HA h‘f&’df{ EAIDITY (A Clﬁn:{?:'vﬂ.h' 1257 o)
4 #1094 "SUNLISAT (KA UJ&;LE"S) 2R 28V 830
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PO v -

$10¥ ) 'RAINFALL (RAINy NM)I9F2.10* o' 0F2.Y/

+30Xy ‘DISTARCE 70 SEA (D2C) KMYi'4F2410’ #"9F7.1/
+10% ‘DENPRINT (DEWPTy DEG-C)i/9F2.10° +'4F7.1/
$10X0 ' TENPERATUKE (TERPs DEG-C)i'oF2.1¢7 2'9F7.0)

9010 FOKNAT (Y3B:R40/*+’1738+A40/T38+R40/‘+'11381AL0)

KETURN
END
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| SUBROUTINE READIN(UNIT,£0F) £30
2 [~ = wm oo e e C 940
3 ¢ 950
q C SUBROUTINE TO READ ATHOSPHERIC DATA RECORDS FROM FILE 960
2 g GIVEN BY UNIT, ALSO RETURNING STATE OF EOF. 3{;’8
7 C WRITTEN BY MATT RIZAI AND DAVID J. BURSIK 990
8 ¢ KICHIGAN STATE UNIVERSITY 1000
9 C 08-APR-80 1010
10 C 1020
1 ¢ - C 1030
12 C 1040
13 C VARJABLE NECLARATIONS 1050
14 ¢ 1040
15 Lmmmmmmsmen e meeee - - ¢ 1070
14 1080
%Z INPLICIT INTEGER (A-2) iggg
19 REAL TSF(3),502(3)sPCOX(2)sNO2(3) s RRsHVsRATNy D20, DEWPY » TENP mo
2 REAL ABSHUM) Ay AHT(2) 120
2 REAL ISP](")1802T\2)vPCDXT(2hN02T(")vRHT(Z)yHW('z):RAINT\;’);D?CT(II}O
23 $2),DEWPTT(2) TENPT(2) 11 53
2
24 CHARACTERS30 RASENAM»STATE)COUNTY +EPAST)STATYPE 1160
25 CHARACTER¥20 BLATLON»ELATLON 1170
24 CHARACTER®10 WASHINT(GELOC 1180
2 CHARACTER210 NA 1190
%6 i 1200
29 LOGICAL EOF 1*’10
30 ) 1220
31 PARAKE[ER (PARMU=3,PRINTU=Z) DATAU=1) 1230
R 1240
kE; CONNON/PARMS/TSPTy 5027, PCOXT ) NG2Y s RHT sHVT 1 RAINT 1 D2CT 1 DEWPT T/ TENPT 1250
k] COHMON/PARN2/AHT 250
5 COMNCN/ THRECI /RASENAR, STATE » COUNTY ) BLATLON2 CPAST - STATYPE 127
3 CONNON/ INREC2/WBRN) TSF) 502)PCOX)NO2 1280
v COMNON/ INREC2S/ELATLON 1290
8 COMAON/ INRECZ/RH, AH r HU» RATN D3C) DEURT » TENP 1309
39 COMMON.” INRECIS/GELOC 1310
4) 1320
Iy [ mmemem mmmmmma e o o s o mm s m e e - 1330
& 1380
a L FROCEDURE 1350
a4 1340
5 T T -0 1370
4 1380
& C KESET DATA TO DEFAULT VALUES ﬁgg
a8
4% £0F = FALSE, 1418
50 fH=-1, N
s W1, 1430
52 RAIN=-1, 1440
5 DIC=9995.99 1430
e DEURT=-1, 1450
5 Eip=-1, 1470
54 ¥h= "NA° 1480
57 RASERAN=NA 1490
36 STATE-RA 1500
5 CULNTY=RA 1510
&0 EFAST=NA 1520
81 STATIPE=HA 1330
2 BLATLON=NA 1540
63 ELATLON=YA 1350
54 £ 0U=RA 1336
3 UK+ 17
& . 1580
& 3 10 I31:3 4 1570
& 1400
89 SRt ide-y, 1810
7 kD2 E)=-1, 1820
7 15P(1)=-1, 1630
n IF {1.1E.2) POBX(])=-1. 1640
73 1450
n 10 CONTINE 1560
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C READ RECOKD

+

999

kfﬁD(UNITl‘tENb’999)BRSENhH05]ATFvCUUNTYoFLﬁTLUNvEPAST:STRTYPﬁ:
WHAN/ELATLONs TSP, S02, PCOX , N2y
GELOC KK HUsRAIN, D2C, PENPT + TENP

AH:ARSHUR(RH» TENP)

RETURN

EOF=, TRUEO

RETURN

END
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DO NI O~ LN i Lad PO =

IO OO,

A2

+2) 1 JENPTT(2), TEAPT(2) 5858
CHARACTERS30 BASENAM)STATE)COUNTYEPASTSTATYPE 2060
CHARACTERS20 RLATLON)ELATLON 2070
CHARACTERS10 WASHINT,GELOC %ggg
LOGICAL EQF g%gg
PARAMETER (PARMU=3,PRINTU=2,DATAU=1) Qigg
COMNON/PARNS/TSPT,S027PCOXT o NO2T o RHT o HUT» RAINT D2CT» DEWPTT, TENPT 2140
COMNON/FARN2/ANT 2150
COMMON/ INRECT/BASENAN) STATE ) COUNTY » BLATLON»EPAST,STATYPE 2140
COMNON./INREC2/UBAR) TSP G024 PCOX)ND2 2170
COMHON/INREC2S/ELATLON 2480
COMMON/INRECI/RHs AN HV2RAIN» D2C s DEWPT » TENP 2190
COHNON/INRECIS/GELDG 2200

2210

--------------------------------------------------- - 2220
230

FROCEDURE 2240
2350

""""""""""""""""""""""""""""""""""""""""" - 22?8

VRITECUNIT 22000 )RASENAN, STATE (COUNTY ) BLATLOA MBANGELGE» 2280

tEPAST STATYPELELATLON: TSP SO24 PLOX 1 NO2 o iy HV:RATNY 290

D201 DEURT, TERP gg?g

9000 FORHATC'0" +A3D: 10X, *STATED *21A2» 3K COUNTYD “»A13:3Xs* LOCY N2

1S/ 2330

) P b R "V i A0

HYURANY P20 15,50 GELDCE “A4:T240 KPR STRATION: *oR30:176) 2350

+ TYPE: 250:7100°L8EY 4415/ ol
FLX0 ISP (e 3F4. 10128005020 ‘1 3FA, 101520 an
) FLOK Ca2FALLTRA, RO N 3FSLY/ 2380

H1X07AHT "hFE Le T4 THY! PoFS. 101240 'RATNY  oF2.101524°02C0 *:F7.142390

+ T28, DENPY. oFS 111000 ' TERPL 0FS.Y/ 400
39 P FIGERSREER RTINS } W10

e ¥{i]

RETURN A0

T

EXD 450
9%

SUBKOUTINE WRITOUT (UNIT) 1830
""""""""""""""""""""""""""""""""""""""" t R
SUBROUTINE TD FRINT ATHDSPHERIC DATA RECORDS T0 FILE 1840
GIVEN BY UNIT, 1670
MRITTEN BY MATT RIZAI AND DAVID J. BUNSIK 1890
MICKIGAN STATE UNIVERSITY 1900
08-APK-80 1940

1920

-------------------------- --- —ene- -=---{ 1930
1920

VARTABLE DECLARATIONS 1950
1980

------------------ 1970
1980

INPLICIT INTEGER (A-D) 1990

2000
REAL TSP(3),502(3) sPCOX(2)sND2(3) sRHsHVsRAIN D2C+ DENPT TEHP 2010
REAL ARSHUM»AH,AHT (2) 2020

02
REAL TSPT(2),5021(2),PCOXT{2)sN02T(2)»RHT(2) s HUT(2) sRAINT(2)2D2CT(2030

#ﬁmﬂé,‘mu-,mm., e
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FUNCTION TO CONVERY RELATIVE HUHMIDITY (RH. PERCENT) 10

ABSOLUTE HUNIDITY (G/M¥33) GIVEN TEMPERATURE (TEMP, DEG-C).

UKITTEN BY DAVID J. BURSIK
HICHIGAN STATE UNIVERSITY
08-APR-80

o o e Y S D S ey 4 T 8 e 0 e T P A v e 0 9 o o e o e o o]

REAL RH»TENPXLATE(69)
INTEGER YADJ

DATA XLATE/
+0‘96! !542’ 0592! 06461 0705’ c768’ 0836! 09091 0988’130‘7’
+1.165:1,26491,36911,48351,60591,73411.878,2.026:2.1861+2,338,
1%|32;!2o737!20946!30169!3-‘07’306&0!30930"0217!‘0523'

[ $
454192,5,55913.94716,36018,79797.24017.75018,270,8,819s
+9.399,10.01,10,66211,35:12,07512,83,13,43114.84215.37114.21»
117.30118.34,19,43:20,58:21,78, 23,051 24, 381 25,78+ 27,24, 28,78,
150.38:32.07!33.83v35.68r37.61139.63141975v43.96v46.26r48.67

C CONVERT TEMPERATURE TO INTEGER INDEX IN RANGE 1-49

TADJ=TFIX(TEKP$30.5}
IF (TADJ.LT.1) TADJ<L
IF (TADJ.GT.49) TADJ=49

C CONPUTE ABSOLUTE HUMIDITY

AESHUN= (RH/100.) 3 XLATE(TADJ)

RETURN
END
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APPENDIX C

Atmopheric Data and Severity Classifications
U.S. Alr Force and Air National Guard Airbases in the
Continental U.S.: Environmental Data and Corrosion
Maintenance Interval Recommendations.

listed below are threshold values for the various environmental factors used in
the corrosion maintenance algorithms. Following these are the reported values
for each airbase and the computed maintenance intervals. The methods used to
establish the First and Second threshold values are discussed in paragraph

4e. of the main text of this Report. Values in this Appendix, the source

from which they were taken, the units, and other information included in the
Appendix follows.

All airbases listed on the PACER LIME Interim Severity Classification list
(Appendix A) are included in this Appendix with the exception of Albrook AFB
Balboa Canal Zone, Anderson AFB Guam, Howard AFB Canal Zone, Kincheloe AFR MI,
and Shemya AFB AK. Lockbourne AFB has been renamed Rickenbacker AFB. Base
locations and WBAN numbers were taken from the WBAN Station Numbers Master
List”” prepared at the National Climatic Center, Asheville, NC, August 1978.
Geographical Locatica Codeg, GELOC, are from AFM 300-4 Volume XII pages
12-234.002 to 12-234.145,60

Environmentzl Protection Agency, EPA, Monitoring Stations are from EPA-450/
2-78-002 "pirectory of Air Quality Monitoring Sites Active in 1976.701  station
type and station location are from the same source.

Station types include: Abbreviated as:
Commercial : COMM
Downtown : DOWNTOWN
Industrial : IND
Mobile : MORILE
Info. not available : NA
Residential : RES
Rural : RURAL

Values for pollutant data are from EPA-450/2-78-CG02 Part II. Total Suspended
Particulates (1TSP) values ave the first aud second 24 hour maximum, and the
arithmetic mean in micrograms per cubic meter. Suifur Dioxide (504) values are
the fivst and sccond 2a hour maximum, aund the arithmetic mean in micrograms per
cubic meter. Photochemical oxidants (PCOX) as ozore values are the first and
second 1 hour wmaximum in microgrsms per cubic meter. Mean values are not
available. Nitrvogen Dioxide (NO®) values are the first and second 24 hour
mgxitwsm, and the arithmetic mean in micrograms per cubic moter. In cases where
only the arithmetic mean was available, the mean is recorded with 0.0 listed
for the two maxima.

Absolute Fumidity (AH) is the product of relative humidity and the mass of
twater per cubic meter of water-saturated afir at a given tcmperature.as Moan
annual relative humidity (%) and mean annual temperature (°C) values are from
USAF Envivounmental Technical Applications Center, "worldwide Airfield Climatic
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Data,;AVols. I-VvIII, 1970.54 Dew point (DEWPT) ¢ values come from USAF

ETAC. Temperature (TEMP) ©C, see Absolute Humidity above for source. Solar
radiation (hv) is the mean solar radiatiom for July in Langleys, and values are
from Baldwin, J.L., "Climates of the United States.'"?? Rain data is in milli-
meters. See Absolute Humidity for source.

Distance to the sea (D2C), kilometers, is from U.S. Department of Commerce,
"Sectional Aeronautical Charts."37 The value 10,000 is entered if the distance

is greater than 4.5 km for computational purposes.

wherever da*ta was not available, -1.0 is listed for numeric fields and NA for
alpha fields.

Maintenance Recommendations:

L}

WASHING INTERVAL The first letter is the calculated interval using
threshold values I. The second letter is the cal-

culated interval using threshold values 1I.

Same as above.

REPAINT INTERVAL

EXPECTED CORROSION DAMAGE = Same as above,

N.B. These recommendations are based on the listed data, and their validity is
su: ject to the accuracy and availability of such data. 1f more accurate
or more complete data are available, they may be used directly in the
Maintenance Algorithms to compute reviseu recommendations.
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ATHOSPHERIC DATA AND SEVERITY CALCULATIONS

THRESHOLD WALUES:

o s o e

TOTAL SUSPENBED PARTICULATES (TSP) UG/NSS3): 61.0 » 8440
SULFIR OXINES (502» UG/MES3)! 43,0, 72,0
PROTOCHEMICAL OXIWTS (PLOXy Wﬂz:l): 3¥.0, 47,0

AISOLUTE rumm (ms Gl 7,10 90
JOHT ( 599.0 » 84%.0

S (Wy LANBLEYS)!

RAINFALL (Mllo M)- 1250,0 » 1500.0
POINT m ) !s-{:). -0y -0
IE!PENIIE (TEWP» BB-C)! 11,09 1340




Lo ‘“"7"‘:;9«-_-»’_%»«»_.»-. c— mmnﬁm.--«u_u;.m.w» T
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AL ANG DIRMINGHAM

STATE} AL COUNTY: JEFFERSON

LOC! 03335N 08545W

WBAN: 13818 GELOC: DRXR EPA STATION: BIRNIMGHAM

TSP 248.0 232,0 93,0 S02¢ 52,0

AHL 10,6 WD 300.0 RAIND 13460

15,0 4.0 PCUX' 298:0 298.0
! 10000.0

TYPE! DOUNTOMN 15T 03331N 08540M
NO2! 142,0 145.0 40,0
DEWPT: 1140 TENP: 1840

UASHING INTERWAL= B +» B

ALTUS AFB

REPAINT INTERVAL= B » B

STATE! OK  COUNTY: JACKSON

EXPECTED CORROSION DAMAGE= A + A

LOC: 03440M 07914

WBAN! 13902 GELOC: AGGN EPA STATION:
TSP 142,0 128.0 67,0 S02}  -1.0

M: 9.1 W. 600 0 ”lgc -1.0

ALTUS

-1.0 -1.0 me: -1.0 *1.0
D205 10000.0

TYPE: COMN LOC: 034308 099208
m: -1.0 -1.0 -1.0
DEWPT: 10.0 TENP! 16,0

UASHING INTERWAL= B ¢ B

ANBREVS AFD

REPAINT INTERWAL= 8 » C

STATE: M) COUNTY! PRINCE GEORGES

EXPECTED CORROSION DAMAGE= & » B

LOC? 0IBAM 0765N

NBAND 13705 GELOL: AJXF EPA STATION:
TSP!  354.0 189.0 8v.0 S02!
AL 2.8 NS 00,0 RAIN

273.0 248.0 108.0 POOX:
10492.0 D2 1t

i 8
392.0 133.0
0000.0

LOCS 037018 074548
TENP! 13,0

TYPE! COMM
m: ‘100 -1-0 -l.O
DEWPT: 10,0

UASHING INTERUWAL= A + &

REPAINT INTERVAL= B » B

EXPECTED CORROSION DAMAGE= & ¢+ B

AR NG FORT SKITH STATE: AR COUMTY! SEBASTIAM LOCt Q3520w 042N

UBARY 03924 GELOCY HNRZ EPA STATION: FT SHITH TYPE: CONN LOCY 033234 0§ .2
1SPL 181,0 1120 1.0 S02¢ 13,0 10,0 3.0 POOX! -1.0 -1.0 W02} 75.0 4.0 38,0

M 10,2 WL SS0.0  RAING 105740 R2CY 10000.0 W 9.0 et 17,0

BASHING LHIERWAL= 8 ¢+ D

REPRINT INTERWAL= € » €

EXPECTED CORRDSION DAMAGE= B + B

RWRNSDALE AFB STATE! LA COKMTY. CAUDOBOSSIER LOC: 03230M 093408
VBN 13744 GELOC: MAD EPA STATION. SHREVEPORT TYPE; COMM LOCT Q3229% 09U
TSPL 180,0 W50 7505020 7.0 2.0 0 MEOKD -0 -1.0 N2I 7.0 58.0 29.0

1168:0 p2C: 10000.0 BEWPT! 12,0 TP 19,0

Ml 113 W OSS0.0  RAIN:

VASHING INTERUAL= 8 + B

REPALNT INTERWAL= € » €

EXPECTED CGRROSION DNWASE= & + B

PEALE WD STATE: €A  OORNTY! SUTReR LOC: O3708M 121284

WBAN! 03214 BELOC: BAEY EPA STATION! LIVE OAK TYPE! RES LOCY 3F140 121400
‘§= 2‘2-0 187.0 ‘2‘-0 SGZ! ‘x 0 -i.ﬁ ‘3 0 PG’&( -1.0 -0 m: ‘100 -1.0 ‘1-0

(1K -0 W -1.0 Mll- ~l-0 m 10000.0 “‘: '100 fﬂi’: 0.0

VASHING [NTERVL=5 »+ 8

REPAINT JWTtRwal=€ + C

26

EXPECTED CORROSION DARASE= B v B




BERGSTRON AFD STATE: TX  COUNTY: TRWIS

LOC? 030i3N 07740M

UBAN] 13904 GELOC: DJHI EPA STATION: AUSTIN
TSP 193,0 180.0 43.0 S02! 148.0 78,0 4.0 PGOX. 288,0 271.0
M 12,1 IV 800.0  RAINE 772,0 D2C! 10000.0

TYPE: COM LOC! 03022M (97448
R 9.0 W0 280
DEWPT! 13.0 TEw: 21,0

UASHING INTERWAL= B » B REPAINT INTERVAL= A ¢+ B

EXPECTED CORROSION DAMASE= A + A

BLYTWVILLE AF STATE! AR COUNTY: MISSISSIPPI LOC: 03S5aM 085N

VAN 13814 GELOC: DWKR SPA STATION: BLYTHVILLE TIPED COMM L] O3S54N 08354
TSP 215.0 147,0 74,0 S02¢ 32,0 14.0 40 PCOX: -1.0 -1.0 W02 74,0 4.0 W0

M 7.0 IV SS0.0  RAING 1217.0 b 10000.0 DEwrT: 9.9 Tew! io.0

VASHING INTERWAL=3 » B REPAINT INTERWAL=C »

BUCKLEY ANE3 DENVER STATE: CO  COUNTY: DEMVER

EXPECTED CORROSION DAMAGE= & ¢ B

LOC: 0394 10300

VAN 73002 GELOC: CRMU EPA STATION: DENVER
152 456.0 351.0 139.0 S02¢ 12,0 158.0 29.0 PCOX: 329.0 292.0
A 48 BV S50, RAIRY 3810 b2Ct 10000.0

LOC? 037430 1045W

TYPE: OO
NO2! 2040 185.0 47.0
W 2.0 ' 9.0

VASHING INTERWR= B » B REPAINT INTERVAL= 8 + B

CA NG FRESNO STATE: CA  COUNTY: FRESND

EXPECTED CORROSION BAMNAEE= 3 + B

LOCT 035444 1194M

WBAN! 23104 GELOC: HAYW EPA STATIMN: FRESND
TSPL 307,0 35,0 12,0 S028 12,0 120 3.0 %X‘i

31,0 372.0
M 7.0 HUDAS00 RARR 24400 0000.0

TYPE! COMS LOCT Q3. AN 1194
2! 147.0 13.0 58.0
DEWPT: 10,0 e 1.0

WASHING [iTciVl= 8+ B REPAINT INFERVAL= 4 ¢ A

A NE ONLAO STAIE! €A COUMTY: ALENERW

EXPECTED CORROSION MNGAEE= 4 + 4

LOC: 03748M 122204

WG 23205 GELOC: SERN :PA STATION: DANGLAMD
TSP 147.0 18d.0 A3.0 SO2¢ 12,0 1.0 &0 POOX: -LO -0
W 8.3 WL 6500 RAIND 9.0 78 3

TYPEL COM LOC: O3MaM 122180
2! 2430 iN.0 6040
EWT: 8.0 e WD

GASHING ITKTERWL= & + A CEPRINT INTERVAL= B + B

EXPECTED ODEROSION DNGE= #he M

CA NS WA TS STATE: A COUNTY! L0S MNSELES LOC: 034130 1130

VBAN! 23130 GELOD: XTOT EPM STATION! LOS AMGELES TYPE: COM LOC! O33N 11B1SY
6P 240.0 25,0 100.0 5020 195.0 1900 52,0 POOK:  -1.0 -1.0 M2 349.0 2M.0 135.0

NP 9.3 WV A50.0 RAIN 27,8 T RE! 10300.0 EWPT 10,0 o 1.0

GASHING INTERML= A+ D REPRINT INTERVM= & ¢ )
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CABION N8 STATE: MM COUMTY: CURREY

LOC: 03475N 1030W

UDAN: 23077 GELOC! CIA1 EPA STATION: CLOVIS
TSP1 233.0 201.0 98.0 S02¢ -1.0 -1.0 -1.0 PCOX: -1.0 -1.0
M 62 IV 80,0 RAIN  384.0 p2C! 10000.0

TYPE: COMM L0CS 03424M 203128
m: -l.O -1.0 '100
DEWPT: 2.0 P! 140

UASHING INTERWAL= 3 +» REPAINT INTERVAL= B+ C

CARSUELL AFB STATE! TX  COUNTY: TARRANT

EXPECTED CORROSION DAMASE= B » B

LOC: 03244N 07728

UBAK: 13911 GELOC: DBPF EPA STATION: FYWORTH
TSP 141.0 108.0 &0.0502: 5.0 7.0 3.0 PCIX!I 343.0 3.0
NP 10,1 W 500.0 RAING 7720 p2C: 10000.0

TYPE? RES
NO2!  244.0 2040 2.0
BEWPT: 11.0

LOC: 03248m 097218
Tewp: 19,0

UASHING INTERWAL= & » B REPAINT INTERWAL= 4 » B

EXPECTED CORROSION DAMAGE= & » A

CASILE A3 STATE! CA  COUNTY: MERCED LOC: 03721 12034

UBAND 23202 GELOC: MESR EPA STATION: MERCED TYPE! COMA LOCY 03719 120308
TSPy 293.0 284.0 132,0 8320 -1.0 -1.0 -1.0 PCOX: 274.0 2M.0 N2i  -1.0 -1.0 -1.0

ML 91 N 8N0.0 RAING 27900 P20} 10000.0 DEWPT: 8.0 TEw: 12.0

WASHING INTERVAL= B » B REPAINT IMVEKWAL= & » A

CHARLESTON &8

STATE: 5C  COUNTY! CHARLESTOM

EXPECTED CORRUSION BANAGE= & » 4

-

TSP 100 90 S[B0S0 35,0 W0 S0

: -1.0 ‘1-0
MO 12,3 W SO0 RAIND 1198.0 4

WML 03837 GELOC: BIFX EPA STATION. CHARLESTON g‘o:*

LOC: 0325 OBOON
TYPE! COMd LOC: Q247N 0500W
G2 .0 M0 M0
BEWPT. 13.0 Tee: 19.0

1
WASHING INTERVAL= A » B SEPAINT INTERVAE= € o C EXPECTED CORRGSION DNMAEE= Ade §
COLUNBUS #FB STATE! #5  CORNTY: LOWNIES LOC: 0333 Cea2N
VBN 13325 GELOC: EEPZ EPA STATION! COLUMES TYPED RES LOC: 033296 0832
ISP 123,0 116.0 @0 S020 1.0 -1 -1 PRI -L0 -L0 N2, <10 -1 -1
Nt 10,5 WV S00.0  RARIED 1245.0 B 10000.0 MW 11.0 e 17,0

WSUNS INTERVAL= D 1 D REPAINT INTERWML= € » €

CRAIS AFD STATE: &  COIMTY! DALLAS

EXPECTED CORRDSION BANAGE= § » )

LOE0 32000 OBLSTY

WA 1350 GELOCY EVMD £PA STATION! SELMA
S8 120.0 1172.0 73.0 st -1.0 -1.0 -1.0 PEON: 1.0 -1.0
11,3 W 3000 RAIN 12980 KX 16000.0

TYPED COMM LOE: 032240 08NN
522: -!.O -I-O -1-0
KW, 139 e 19.0

BASKING INTERNL= D +» 3 REPALNT INTERUAL=C o C

a8

EXPELIED CORROSION DAAGE= 4 - )




CT AMG DRAMEY STATE: CT  COUNTY! HARTFORD

LOC: O4158K 072450

t 34721 GELOC: CEXT EPA STATION: EAST WISOR
'?o 144.0 “5 0 7500 5028 50.0 29.0 12 0 me: '1.0 '100
Ml 6. IV A50.0  RAINI 1095.0 Kre: 10000,0

TP 19 LOC? 0415 0723
N02} 123.0 98,0 &0.0
BEWPT: 3.0 P 10.0

UASHING INTERWAL= D+ C WEPAINT INTERWML= €+ C

DAVIS NONTHAN AFD STATE! A2 COUNTY! PIFA

EXPECTED CORROSION DAMAGE= B + €

LOC: 932108 110534

WAN: 23109 GELOC: FINV EPA STATION: TUCSOM
TSP: 284.0 151.0 78.0 SC2¢ ~1.0 -1.0 -1.0 PCOX: -1.0 -§.0
A 7.0 WL 400,00 RAING  249.0 B! 10000.0

TYPE: CONN LOC: 032120 11058
m: 91.0 -1.0 ‘100
DEWPT: 3.0 TENP! 21,0

VASHING TNTERWAL= B » C REPRINT LWTERWAL= B » €

EXPECTED COPROSION DAMAGES B » €

DE ANG WILNINGTON STATE} DE  CuiNTY: MEM CASiLE LOC: 0394IN 075354

UDAN: 13708 GELOC: ZBZU EPA STATION UILNINGYOM TYPE! COMM LOC: 03v44 0753
‘g’. 165#0 ‘3l¢° ?2 0 502' iﬁ 0 116 0 M-O w. -1.0 “leo m: -1.0 -1.0 ‘100

MY 8.1 WV S00,0  RAINY 11130 121 2.8 DEWT! 7.0 e 13,0

VASHING INTERUAL= A » B REPRINT INTERWAL= B »

EXPELTED CORRDSION RAMAGE= Me B

DORRINS AFD STATE: A COUNTY: CORD LOC: OXI5N 084319

W3 12884 GRLOC: FEWR EPA STATION! MARIETTA TYPE: EOM LOC: I35 08432
Y?: 77.0 76!0 ‘300 502: -1'0 'l-O -I.O me: "100 "lao m: ~!.0 -1.0 "1-0

M 9.8 W OS00.0  RAIN!D 1171.0 DX 10000.0 PEWPT: 10,0 NP 24,0

SASHING INTERVML= ¥ » REPAINT INTERWL=C » €

EXPECTED CORROSION DANGE= 3 2 B

DIVER &9 STATE: K COUNTY: KD LOC: 03P0BM O752M
W 13707 GELOEY FJXT c7A STATION. BOVER TYPEL DO LOC! 0390 07330
TSP 1540 1390 47,0 5020 15,0 15,0 40 POXD -1 -0 N2 -1.0 -0 -1.0
N BT 3000 RAIN 1328.0 78 1.5 DEWFT: 8.0 TENP: 130
GASHLNG INTERUML= h + € REPAINT THTERWL=C v € EXPECTID CORRGSIOM DAAGE= e €
-

DULUTH N6 STATE: Wt COUMTY: ST LQUIS LOCT OAS0M 092i1M

i
Wl 14513 GELOC FWKN EPA STATION: DIRUTH , TYPE: (O LOC: 0454 092084
P 180.0 1010 Q.02 110 10,0 6.0 TN -10 -LO W2 820 6.0 RO
M 47 W SS0.0  RAIRD TSR0 B2 10000.0 WP 1.0 e o

WRSUNS IRTERML= € o € REPRINT LWTERWML= € »

93

EXPECTED CORROSION BASE=C v €




-,

ge"_’j'ﬁ‘ ‘,4’ o

DYESS AFB STATE! TX  COUNTY: TATLOR

LOC! Q3226N 09951M

VBAN: 13910 GELOC! FINZ EPA STATION: ADILEXE
TSP 17,0 133.0 40,0 S2¢ 2.0 2.0 3.0 PCOXI -1.0 -1.0
Nt 8.8 VI 600.0 PRAIND  8AL0 DL 10000.0

TYPE! RES LOC! 03227% 099408
N2 37,0 46,0 21,0
EWT: 8.0 P 16,0

UASHING INTERVAL: B » € REPAINT INTERVAL= B » C

EDMARBS AFB STATE: CA  COUNTY! KERN

EXPECTED CORROSION DAMAGE= B » C

LOCY Q454N 11752

HBANS 23134 GELOC! FSPH EPA STATION: DAXERSFIELD
1508 Q!é 0 409.0 171.0 8028  -1.0 -1.0 -1,0 PCOXI -1 -5.0
i 7 W 00,0  RAING  89.0 D2} 10000.0

TIPEL COMM LOC! O3521M 11901V
W2i  -1.0 -1.0 -1.0
DEVPY: 2.0 e 10

NASKING INTERVAL= B, B REPAINT INTERWL= 3, B

-

DPECTED CORROSION DAMAGE= B ¢ B

EALIN STAIE: FL ™Y} ESCANBIA LOC: 03040N OBA2N

WOANI 03842 GELOC: FIFA EPA STATION: PENSADOLA TYPE COMM LOC: Q303N R
TSP 183.0 £03.0 45,0 §320 202.0 179.0 28.0 POOX: 314.0 104.0 {1100 0 3240

M -0 W -1.0 RAIN -LL0 .7 2.0 DEWPT: -1.0 wee: 0.0

VASKING INTERVAL= A ¢+ & REPAINT INTERWAL= 8+ 8

EXPECTED CORROSION DRAGE= My &

EIELSON AFD STATE: &  COWNTY: FAIRPANKS LOC: GAA4ON 147068

UBANG 28407 SELOCS FTON EPA STATION: FAIRBARKS TYPEL COM LOC: Q4ASON 14/434
TSPy 284.0 251.0 123.0 S020 2.0 21.0 12.0 PO 1.0 -1.0 N02: 110.0 173.0 5%.0

ML 44 W -L0 RAIND 37840 520 10000.0 DEWPT:  B.0 H# 9.0

“wewava “en

VASHIIS INIERW.= R+ B REPLINT INTERVAL= C o €

GXPECTED CORRDSICM DAMGE= § + 3

ELLSIRTH WD STATE: 5B COIMTV: MEME LOC: OMGGN 10308

VBED 74004 GELOC: FXDN EPA STATION. RAPID CITY VFE) COM 000 QA0S 10315
‘@: 334-0 259-0 95.0 m: 2-0 2.0 3-9 mi: ‘l.Q -1.0 m: -‘QQ ‘l.O ‘i.O

N A4 B0 BATED ov.l L 100000 BEWT: 0.0 T, 8.0

VASHIS LHTERWL= B + B SEPRINT LNTERVAE=B » C

ELHEORS AF) STATE: &K COINTY: AHCHORASE

EXPECTED CORROSION DMWGE= § + 3

LOE: QBLISH J1474IN

WG 24401 CELOCY FXSB EPA STATION! ANCRORAGE
f@: -1-0 ‘l-O ~l-0 582: 32-0 2&10 7.0 mx: ‘l-g "-O
ML B L0 R 4.0 ML L0

TPEL 1B LOCT COLEISH 1AW
m: ‘slo “-0 ‘i-o
: 3 S HEER N oP. 22

- e -

UASKING INTERVAL= & » & WEPALNT INTERUAL= ¢

a8

EPELTED CORRDSION DARMEE= Adts 83




ENGLAND AFB STATE! LA COUNTY: RAPIDES

IALREES M A i R b

LOC: 03120N 0923

UBAN! 13934 GELOC: GAMH EPA STATION: ALEXANDRIA
TSPt 96,0 81,0 41,0802 10,0 8.0 3.0 POOXI -1.0
AL 11,7 NG S00.0  RALM 137%9.0 02C! 10000.0

‘100

TYPE! COMN LAC: 03117N 092289
NG2: 54,0 53.0 23,0
DEWPT! 13,0 TEWP! 19,0

VASHING INTERVAL=8 4 B REPAINT INTERWL=C + C

FAERCHILD AFB STATE! W COUNTY! SPORANE

EXPECTED CORROSION DAMAGE= 3 » B

LOC? 04738N 1173

WBAN! 24114 BFLGC! 6.K7 EPA STATION: SPOKANE
18P0 25,0 228,0 99.0 502! 108.,0 107.0 25.0 %31

176,0 1370
M 5.0 WV 650.0  RAIND  363.0 0000.0

LOC: O4740M 117254
TENP: 8.0

! RES
NO2: 0,0 0.0 48,0
DEWPT! 1.0

WASHING INTERVAL= B » B REPAINT INTERVAL= A o A

FL AMG JACKSOMVILLE STATE! FL  COUNTY! BANAL

EXPECTED CORROSION DAMAGE=D » B

LOC: 03014N 081418

NBAN! 93837 BELOC: LSBA EPA STATION: JACKSONVILLE TYPE: 1D LOC: 03024N 03134
TSP% 6800 6800 3300 9020 20700 “1 0 2800 PCOX’ '100 '100 m: 5000 3500 2300

A 14,4 WV 500.0  RAIN! 116840 nc; 3 DEWPT! 14,0 TEWP: 22,0
WASHING INTERVAL= A » A REPAINT INTERWL=C » C EXPECTED CORROSION DAMASE= AAs A4
FORBES AFB STATE! KS  COUNTY: SHAWNEE LOC: 03857 095408

UBAN! 13920 GELOC! GURE EPA STATION: TOPEKA TYPE! RES LOC! 03702N 095414
TSP 142,0 134,0 70,0 6020 9.0 9.0 3.0 POOX! -1.0 -1,0 NO2t 74,0 43,0 2440

MY 7.6 WV 590.0  RAINY  755.0 D2 100000 DEWPT! 4.0 TEWP: 13,0

WASHING INTERWAL=B s C REPAINT INTERWL=C » C

FRANCIS E WARREN AFB STATE! WY  COUNTY: LARANIE

EXPECTED CORRUSION DAMAGE= 4 + C

LOC: 04109 104488

VRAN! 94006 GELOC: GYHO EPA STATION: CHEYENNE
T8P: 88,0 78,0 34,0 802! 18,0 16.0 440 PCOX'
AL 45 W 400.0  RAIND  386.0 LIB

-0 -1.0
00000

TYPE! COMM LOC! O4A108H 10449V
m: ‘100 '100 ‘100
DEWPT: 3.0 TENP! 8.0

WASHIHG INTERWAL=C » C REPAINT INTERVAL= 8 » C

EXPECTED CORROSIO: DAMAGE= € » C

84 ANG TRAVIS STATE! 64  COUNTY! CHATHAN LOC! 03208M 081124

LOANS 02622 GELOL: XDBW EPA CTATION: SAVANMAN TYPE! COMN LOC: 03205N fBloM
TSP: 15800 119.0 Moo 8023 10 0 8 0 3 0 me¢ "100 ‘100 m: 9‘00 63-0 36.0

Al -0 WV 500,0  RAIND 1.0 D2C: 10000.0 DEWPT: -1.0 e 0.0

——

WASHING INTERWAL= B » C REPAINT INTERWAL=C +

101

EXPECTED CORROSION DAMAGE= B + C




GEORGE AFD

STATE! CA  COUNTY! SAY BERNARDINO

LOC! 03435M 117234

WDAN 23131 GELOC! HUUA EPA STATION: VICTORVILLE
TSP 180,0 133.0 104.0 8020 -1.0 -1,0 -1.0 PCOX! -1.0 -1,0
ML 6.2 IV 850,0  RAING 840 B2C! 10000.0

TYPE! OO LOC: 03432M 117164
NJ2! 0,0 0.0 340
EWT! 1.0 TENP! 17,0

+

UASHING INTERWL=3 ¢ B REPAINT INTERWAL= B » B

GOODFELLOV AFB STATE! TX  COUNTY: TOM

EXPECTED CORROSION DWMAGE= B » B

LOC: 031244 100244

UDAN: 23017 GELOC: JCOU EPA STATION: SAN ANGELD
TSP1 107.0 51,0 §5.0802¢ 2.0 2Z.0 3.0

peox:  -1.0 -1.0
A 2.4 KN 600,0 RAIND  376.0 p2C: 10000.0

TYPE! COMM LOC: 03126N 100244
NO2! 36,0 34,0 1440
KW -1.0 TEWP: 040

UASHING INTERWL=C » C REPAINT INTERVAL=B + C

GRAD FORKS AFB STATE:! ND  COUNTY: GRAMD FORRS

EXPECTED CORROSION BAMAGE=C » C

LOC: 0475 09724W

VDAN: 94925 CELOC: JFSD EPA STATION: FARGD
18P 125.0 123.0 67,0 6028 2.0 2,0 5.0 PCOX! -1.0 -1.0
AL A5 I SS0.0  RAIF. 700 D! 10060,0

TYPE! COMM LOC Q4552W (984N
W02t .0 36,0 53,0
BEWPT: 2.0 TEND AR

WASHING INTERWL=B » C REPAINT INTERVAL= ( 4 C

GRIFFISS AFB STATE: NY  COUNTY: OMEIDA

EXPECTED CORROSION DAHAGE= B » C

LOC: 0A314N 075z

WAN! 14717 GELOC: JREZ EPA STATION! ROME
TSP 143.0 105.0 59.0 5027 57,0 55,0 9.0 POOXI -1.0 -1.0
MY 8.2 HVD 450.0  RAING 1100.0 fec: 10000.0

TYPE! COMd LOC! OAMIN 075,
W2: 1.0 -1.0 -1.0
L1 dHE N TEN: 8.0

BASHING JNTERWL=C » C REPAINT INTERWAL= C » €

GRISSON &FB STATE: IN  COUNTY: HIMMI

EXPECTED CORROSION DAMAGE= C »

LOC: Q403N 0840W

VOAN! 94831 GELOC: CTBL EPA STATION: KOKOHO
TSPL 195,0 114.0 48,0 502t  74.0 510 15,0 POOXI -1.0 -1.0
R 7.0 RV 5000 RAINMG 110040 RE: 100000

TWPED COMY LOC: O4030W 0850
N2 .0 40.0 20.0
1 JHEEARY P 10,0

WASHIKS IWNTERWAL= 8 » REPAINT INTERW.= C o+ €

HRHILTON &8 STATE: CA  COUNTY: NARIN

EXPECTED CORRDSION DAMASE= B » C

LOC: 0330W 12210

VAN 23211 EELQC: JYYJ EPA STATION! SAN RAFAEL
TSP 170.0 111.0 48,0802 -1.0 -1.0 -8,0 POOX: -40 -1.0
M 9.1 R 600 RAIM  458.0 KL 10000.0

TYPE! OO LOC: 03758M 122300
N2t 0.0 0.0 Sh0
WP 9.0 et 10

VASHING IWTERVAL= D ¢ B REPRINT IWTERVAL=S + B

EXPECTED CORR(SION MWLGE= 3 ¢ B




HANSCON AFR STATE! MA  COUNTY? NIDBLESEX LOC; 04226M 071170

WIAN! 14702 GELOC: BENZ EPA STATION: WORURN TYPE: COMM LOC! 04229 0710W
TSP: 129,0 90,0 49,0 802: 18,0 13,0 8.0 PCOX? -1.0 -1.9 N2 850 &0 TW.0

M A IV T00.0  RAIN 11990 X! 10000.0 DEWPT! 4.0 TEw: 9.0
WASHING INTERUAL= C o C REPLINT INTERWL=C 5 C EXPECTED CORROSION DAMAGE= C s C
HICKAN AFB STATE: HI  COUNTY! HONGLULY LOC: 021200 15757

WBAN: 22504 BELOC: KNP EPA STATIRN: HOMDLULY TYPE: COMA LOC: 0211 15733
TS8P 13,0 95.0 52,0 S02¢ 32,0 12.0 3.9 POOX: 1.0 -1.0 ND2: 67,0 84,0 32,0

ML 16,1 W -1 RAIN 467.0 X 3 N1 180 =P 5.0
WASHING INTERVAL= A 9 4 REPAINT INTERW.=C, C EXPECTED CORROSION DAMAGE= AAr AA
HILL AFB STATE: UT  COUNTY: JEBER LOC: 04107 111_580

ABAN: 24101 GELOC: KRSH EPA STATION: 0GDEN YPE. CONi LOC: 041138 111584
1690 320,0 301,0 102.0 S2: 81,0 75,0 21,0 PO -1.0 -1.0 M2t 0.6 0.0 4,0

A 5.2 VD A00.0  FATNY 427.0 A 1000v.0 BEWPT! 140 TeHP: 1140
WASHING IWTERVAL= B ¢ B REPAINT INTERVAL=B ) C EXPECTED CORROSION DAMAGE= B ¢ B
HOLLOWAN AFB STATE: Nf  COUNTY: OTEROD LOC! 0325iN 108048

VBAN) 23002 GELOC: KWRD EPA STATION! ALANOGORDO TWFE O LOC? 0J254N 1045
TSPL A78.0 48,0 70,0 802t -1.6 -1.0 -1.0 POOXt 1.0 -%0 N2V -0 10 -LD

AL 41 WL A50.0  RAIND  170.0 D20t 16090.0 KRBT 2.0 NP 12,0
WASHING INTERVAL= B » C FEPAINT JWTERGAL= B+ B EXPECTED CORROSION DNAMSE= 8 ¢ C
HONESTEAD AFR STATE! FL  COISTY: DABE LOC! 02329W 080244

VBAN) 12824 6D.00) KYLL EPA STATION: HOMESTEAR TYPE! COMM LGS 02520M GBO2Me
W: 7&0 72.0 ‘2 ° Sﬁ?. 35 0 29*0 h 0 W- ~l.0 -1-0 m: 00.0 36.0 16«0

N 150 N S00.0  RAIN 1807.0 2,5 BEWPT! 19.0 TP 23,0
VASHING INTERUAL= A + B SEPANNT INTERWL= C » € EXFECTED CORRISION DANAGER Ady D

14 ANG DES MOINES SYRTE: JA  COMTY! POLK LOC! 041380 0F1IN

VDAN! 14957 GELOC: FFAN EPA STATION! BES NDINES TYPE! I LOE: OALTSN 0934
TSP: 173.0 158,0 84,0 S02¢ ¥2.0 3.0 4.0 PERY 1.0 -1.0 B2 4.0 450 24,0

M 6.6 W S00.0  RAIEL 7940 K2C! 100000 EWT. 40 P 100
WASHING INTERWAL= B ¢ C REPASNT INTERWAL=C + C EXPECTED CORROSION DAMAGE=§ 5 €

193
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IA A8 SIOUX CITY SIATE! IA  COUNTY: WODBBURY LOC! 042240 09623
W 14904 GELOC: V5SS EPA STATION: SIOUX CITY TYPE! COMA LOC! O4230N 090244
TSPt 190.0 142,0 72,0 S02¢ 12,0 12,0 8.0 PCOX: -1,0 -1.0 N2:  -1,0 -1,0 -1.0
AL 6 M 350.0 RAIN 47040 2% 10000.0 DEWPT! 3.0 TENP: 9.0
¥ASHING INTERVAL=B , C REPAINT INTERWAL=C » € EXPECTED CORROSION DAMAGE= B s C
IP AN6 DOISE STATE! ID  COUNTY! ADA LOC! 0433 1161
YBAN: 24131 GELOC! BXRH EPA STATION: BOISE TYPE! COMM LOC! OA3IX 11614
TSP: "1'0 '100 -1.0 9023 5100 ‘900 18.0 PCOXS ‘100 'loo m: 9600 8300 50.0
MY 5.7 WV 650.0  RAIN  340.0 D2C: 10000,0 DEWPT: 1,0 TE: 11,0
WASKING INTERVAML=C » C REPAINT INTERVAL=B » B EXPECTED CORROSION DAMAGE= € » C
IL ANG CAPITAL STATED JL  COUNTY! SANGAHDN LOCS 03950M 08740M
NBAN! 93622 GELOC: DCF. EPA STATION: SPRINGFIELD TYPE! COMN LOC? 039484 0893%H
TSPS 315.0 209.0 95,0 502 352.0 131.0 272.0 PCOX! 214.0 208.0 2! 80,0 3.0 30.0
it 7.3 BV 500.0  RAINI  834,0 B2C: 10000.0 EWPT 4.0 TER, 12,0
SSHING INTERVA= B 4 D REPAINT IMTERWAL= B - B EXPECTED CORROSION DAWAE:= 4 + B
IL ANG DHARE STATE! 'L COW.TY! COOK LOC: 04157 007544
NBAN: 74845 GELOC: MPwd EPR STATION: CHICAGO TYPE} RES LOC! CALSMN Q874N
18P 451.0 25%.0 74,0 S92 133.0 96.0 18,0 PQOKY -30 -1.0 N2 %00 1840 72,0
M 43 B S00.0  RAINI 744,90 Pty 10000.0 i 34 HE 1] P! 9.0
WACHING INTERUAL= B : © REPAINT INTERVAL=C » { EXPECTED CORROSION DAMAGE: 2 # ©
1. AHG PEORTA STATE: IL  COUNTY? PEORIA LOCT C4040M 08R4iM
VoM, 14842 GELOC: TBBY EPA STATION! PRORIA TYPED CO°N LOC! 040424 0893
TSP: "!-0 -!,0 -1.0 mt 523 0 ‘-85 0 140 0 me 209.0 171 0 m: ‘loo -1.0 ‘1-0
& 2,0 5090 mIN 9740 B3 10000.0 BEWT! 5.0 N 110
WASHING IWTERWAL= 8 » § RUPAINT J4TERWL= » - B EXPECTED CORROSION DANMAGE= B » ¥
IN N6 MR STATE! IN  COUNTY: ALLEN LG 040N 0BSUe
WRANT 14805 GELOC: ATQZ EPA STATION: FT WAVME ) TYPE: RES LOC! 0A1CAN 08S08Y
TSP! 191.0 136.0 48.0 S02: 940 B840 25,0 PLON: -1.0 -1.0 M2: 8.0 65,0 41.0
M 49 R0 BRI TR RCZ 100000 MWPT! S50 e 10,0
WASHING INTERVAL=8 » C REPAINT INTERWL= C» € EXPECTED CORRDSION DARAGE= B + C i

104 ;




IN AMG HULMAN

-

STATE: IN  COUNVY: ViE0

LOC: 03927W 08717

WBAN: 03848 GELOC: LDXF EPA STATION: TERRE HAUTE
18P} 150 0 14,0 75,0 802! 107,0 92.0 20,0 PCOX:
L H 7 W 5500 RAIN:

-140

=10
1016,0 PX: 10060.0

TYPE! COMM LOC: 039288 087244
N02: 89,0 84,0 2.0
DEWPT: 4.0 TENP! 12,0

UASHING INTERVAL= B » C REPAINT INTERWL=C » €

K 1 SAWYER AFB STATES K1 COUNTY: MARGLETTE

EXPCCTED CORROSION MIMAGE= A » C

LOC! 04821N 06728

UBAN! 14851 ELOC: LURC EPA STATION: MARQUETTE
TSP 231.0 114.0 45,0 S028 62,0 52.0 18.0 g@!'x

372.0 2940
A 48 V500,00 RAINY 790.0 0000.0

(] (]

Y 048N 08723
N2 81,0 DA 22,0
MNWT: 1.0 TENP: 4D

UASHING INTERVAL=C » C REPAINT INTERWAL= B, B

EXPECTED CORROSION DAMAGE= B » B

KEESLER AFB STATE! NS COUNTY! JACKSON LOC: D3025M 0B8TN

VBN 13820 GELOC: MWAHG EPA STATION: BILOXI TYPED RES LOC: 03024M 08832
TSPY 103,0 74,0 45.0 S02¢ 43.0 4L 8.0 PCOX: 1.0 -1.0 N2i <10 -1 -1

A 12,8 WV 500.0 RAING 1527.0 b2} 1.0 BePT:  15.0 TENP: 20,0

BASHING INTERVAL= A ¢ A REPAINT INTERWAL= C » C

EXPECTED CORRCSION DWMAGE:= Ads A%

KELL FLD STATE: TX  COUNTY! WICHITA LOC! O3358N 07856

WBAND 13748 GELOC: YXND EPA STATION! SICHITA FALLS TYPE! COMM LOC: 03354k 09630
TSP 201.0 581.0 71,0 S0 2.0 2.0 3.0 pPOOX! -1.0 -1.0 HO2! 33,0 490 21,0

N B9 VD 00,0 RATH 4840 p2C: 10000.0 DEWPT: 8.0 TP 18.0

WASHING INTERWAL= B » € REPAINT INTERWALE B » €

EXPECTED CORROSION DAMAGE= A ¢ C

KELLY &FB STATE! TX  COUNTY! BRXAR LOC: 0292 09O

VAR 12907 GELOC: MBPD EPA STATION: SAN ANTONIO TYPE! COMM LOCY Q2925 0962
TP 5.0 10,0 48,0 5028 14,0 7.0 30 PEOXI 1,0 -1.0 020 8.0 73.0 A0

M 11PN 400 RAIN 592.0 b1 100000 EWPT 1.0 P 2.0

WSS INTERWAL= B+ B REPAINT INTERVML= B ¢ C

KINGSLEY FLD STATE: OR  COMNTY! KLAMATH

EXPECTED CORROSION DAMAGE= 4 + B

LOC: CA210M 12140

VAN 94234 GELOC: MFWM EPA STATION! KLAKATH FALLS
TSP 200,0 1M0.0 77,0 802; 45,0 15.0 14,0 éngle

~1.0
W 5.4 W AS.0  RAIN 13840

-1.0
00000

TYPE! CONN LOC: QA1 12140
W2t -1.0 -1.0 -1.0
HWT: 0.0 e 9.0

UASHING INTERWAL= B v ( REPRINT INTERVAL= 3 + B

105

EXPECTED CORROSION DAMAGE= 8 » C

A A - Ao, "




KIRTLAND #FB STATE: MM COUNTY! DERMILILLO

LOC: 03503N 104364

WBAN: 23004 GELOC! MHMV EPA STATION: ALDUGUERQUE
18P 197.0 169.0 89,0 %02¢ 28,0 26.0 18.0 POOX!
ML 5.4 HV! 850.0 RAING  133.0 b 1

-1.0 '1 .0
0000,0

TYPE! COMM LOC: O3504N 106348
N02: 3.0 4.0 30.0
DEXPT: 0.0 TENP! 14,0

VASHING INVERWAL=B ,» B REPAINT INTERVAL=DB + B

KY AN6 LOUISVILLE STATE! XY  COUNTY: JEFFERSON

EXPECTED CORROSION DAMAGE= B » B

LOC: 03815M 06545M

WBAN: 93893 GELOC: NSOM EPA STATION: LOUISVILLE
T8 211.4 75,0 94,0 502! 335,0 259.0 40.0 PCOX! 1764.0 167.0
A 7.8 WL 5000 RAING 1102,0 5207 10000.0

LOC! 03815N 08545

%“o 13,0 480
0,0 T TEN 13,0

TYPE
N2
BEWPT

UASHING INTERWAL= D, B REPAINT INTERVAL= B » B

EXPECTED CORROSICN DAMAGE= 4 o B

LA ANG NEV ORLEANS STATE: LA COUNTY! ORLEANS LOC: 030028 090044

VBAN: 93904 GELOC: ROLH EFA STATION! NEW ORLEANS TYPE COMY LOC: 027578 09004y
TSPY 119.0 115.0 45,0 802 4.0 4.0 3.0 PCOX: 231.0 2140 NO2! 48,0 44,0 19.0

A 138 WL A30.0  RAIN! 1438.0 17 3.0 DEWPT! 15,0 TENP? 21,0

UASHING INTERWAL= A + B REPAINT INTERWL= B » B

LANGLEY AFDB STATE: WA COUNTY: NA

EXPECTED CORROSICN DAMAGE= My A

LOC: 037058 07421

WBAN 13702 GELOC: MUM. EPA STATION: HAWPTOM
TSP1 19,0 103.0 50,0 602} 107,0 100.0 35.0 &ox‘

249.0 249.0
M 9.8 VI 500.0  RAIN: 10410 3

TYPE! IND LOC: 037008 07428
m% '1»0 “1'0 '100
NWPT! 10,0 TENP! 14,0

WASHING INTERVAL= A ¢ & REPAINT INTERVAL= B + 3

LAREDD &4FB STATE! TX  COUMTY! WEBD

EXPECTED CORROSICH DAMAGE: #de WA

LOC: 027N O¥931M

WhAN: 12907 GELOC: NVJR EPA STATION: LAREDD TIPE: CONN LOC: 027334 O7930M
‘@: 190‘0 l“.@ 7900 m: -1.0 "i.O -1.0 F‘COX: -l.O -I.O m: '1!0 '1.0 -loO

M 13,5 W &0.0  RAIND 473.0 DGt 10000.0 1" JHETN TENP: 2.0
WASHING INTERVNL= 3+ B REPAINT IWTERWAL= B+ C EXPECTED CORRISION DACAKE= & » B
LADGHLIN NFD STATE! TX  COMNIY! VAl \ERSE LOC: 0292 104NN

VA 22001 GELOC: KXMP EPA STATION: DEL RID TYPE! BES LOC! 029220 10055
ISP 78,0 72,0 44,0 802 -1.0 -1.0 -1.0 POOX: -1.0 -1.0 M2 <10 -1.0 -140

N 112 WD 800.0  RAING 540 RE: 10000.0 BEWPT: 12,0 IE!NA a0

SASHING IWTERWL= B+ D REPAINT INTERWL= B o €
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EXPECTED CORROSION DANAGE= A + B



CITTLE ROCK AFB STATE: AR COUNTY! PULASKI

LOC! 03433 07200

VBAM! 03930 GELOC: NKAX EPA STATION: JACKOMSVILLE
TSP 109,0 108.0 53.0 802¢ -1.0 -1.0 -1.0 P'glg:‘

-1.0 -1.0
A 101 WD T50.0  RAIND 1278.0 0000,0

TYPE! COMN
mt "100 -1.0 -1.0
DEWPT! 9.0

LDC? 034320 0%207W
TEWP! 17,9

WASHING INTERWAL=B ¢ B REPAINT INTERWAL=C + C

LOCKBOURNE - SEE RICKENBACXER STATE! NA  COUNYY: NA

EXPECTED CORROSION DAMAGE= 3 » )

LOC: NA

WBAN! §5388 GELOC: NA  EPA STATION! N4
5 -1.0 1.0 -1.08020  -1.0 -1.0 -1.0 POOXE  -1.0 1.0
M -0 W -0 RAIND 140 D2C? 10000,0

TYPED MA LOC: WA
w2 -1.0 -1.0 -1,0 R
DEWP TEWP! -1.0

HIEES N

UASHING INTERWAL=C s C REPAINT INTERWAL=C » C

EXPECTED CORROSION DAMAGE= C ¢ C

LORING AFD STATE: HE  COUNTY: ARODSTOOK LOC! 044370 04753

UDAND 14623 GELOCT NRCH EPA STATION: PRESQUE ISLE TYPE CONM LOC: OASALN 08750
1500 285.0 239.0 99,0 802! 59.0 51,0 9.0 PCOX: -1 -1.0 w2t 1.0 1.0 -10

Nl 48 WV 3000 RAIN! 100540 )20: 10000.0 BEWPT: 0.0 TEw: &0

VASHINS INTERVAL= B » B REPAINT INTERWAL=C » C

LOS AMGELES NS STATE! CA  COUNTY! LOS AWGELES

EXPECTED CORROSION DAMAGE= B + B

L1007 033T4N 11820

VBANL 23145 GELOC: NGAB EPA STATION: LOS ANGELES
18P0 240.0 235.0 109.0 S02:  §1.0 45.0 19.0 POOXI -1.Q -1.0
AL 10,5 HVI 800.0  RAIND  318.0 Bx: 3]

TYPED CON LOC 03403 11815M
021 347,0 279.0 135.0
DEWPT! 11,0 TewPt 12,0

UASHING INTER'AL= 4+ 4 REPAINT INTERWAL= B+ C

LUE &5 STATE: AT COUNTY! MARICOPA

EXPECTED CORX(SION DANAGE= AA» M

VNG 23111 GELOC: MUEX EPA STRTION: PHOENIX
TSPY 344.0 297.0 162,0 602! 27,0 23.0 6.0 POOX! 245.0 255.0
Nt 7.8 NI A00.0  RAIN 14340 D! 100000

o0 0333 11224
TYPE! COMM 100! 032 112048
N2 199.0 187.0 82,0
DEWPT 5.0 1 a0

GASHING NTERVAL= B » B REPAINT INTERWAL= A+ B

A NG RIES

STATE: Mo COUNTY! PIGNEER WALLEY

EXPECTED CORROSION DAMMGE= 4 + B

LOC: 042108 Q7243

T ANY 14775 GELOC: AXDQ EPA STATION: ROLY(XE
W 139.0 128,0 $8.0 S021 117.¢ 840 B0 MIXI -1 10
Al 4.2 W 4500 RAIND 1IN0 B2 10000.0

TYPES 1N
W2: !“. 0 1.0 8.0
WP W0

LOC! 4212w 072350
TR 9.0

WASHING INTERWL= € + € REPAINT INTERWML=C 0 C
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EXPECTED COPROSION DAMAGE= € » ©
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HACDILL AFB STATE: FL

COUNTYS HILLSBOROUGH

LOC: 02751N 082318

WBAN: 12010 GELOC: VIR EPA STATION: TAWPA
TSPL 72,0 46,0 39,0 S02¢ 28,0 21.0 6.0 PLOXS

-1.0 "100
M 15,0 WS 500,0 RAIN: 1130.0 e 1.0

TYPES NOBILE LOC: 02750 06220
M2: 44,0 38,0 12,0
RWT! 17,0 TEWwP: 23,0

UASHING INTERVAL= A » A REPAINT INTERWL=C » C

WRCH AFD STATE: CA  COUNTY: RIVERSIDE

EXPECTED CORROSION DANAGE= MAr MA

LOC: 03354M 117150

WOAN: 23119 GELOC: PCZP EPA STATION: RIVERSIDE
Y@: 300.0 23300 12‘00 8023 ‘100 '100 ~1.0 P&i&'% 666.0 62700
Al 8.5 WV 6000 RAING 2240 D20t 10000.0

TYPE! RES
N2: 0.0 0.0 92,0
MVPT: 4.0

LOC: O3II4N 11723w
TEWP! 17,0

4

UASHING INTERWAL=B + B REPAINT INTERWAL= A » B

MTHER AFB STATE: CA  COUNTY: SACRAMENTO

EXPECTED CORROSION DAMAGE= A + B

LOC: 03834M 12118

WBAN} 23206 GELOC: PLXL EPA STATION: SACRAMENTD
TSP 156.0 t53.0 7700 8023 ‘1-0 -1.0 ‘100 me: 25500 23500
AL 9.3 IV 450.0  RAING  447.0 B2C! 10000.0

TYPE! COMN
N2 0.0 0.0 %0.0
BEWT! 8.0

LOC: 03334 12120W
e 12,0

UASHING INTERVAL= B » B REPAINT INTERVAL= A + A

HAXUELL AFB STATE: AL COUNTY: NONTGOMERY

EXPECTED CORROSION DAMASE= 4 » A

LOC: 03223 (842N

WBAN! 13021 GELOC: PNQS EPA STATION: NONTGOMERY
TSPy 89,0 80.0 48,0 S02% 12,0 18,0 4.0 POOXS
M 11,2 1S 500.0  RAIND 1255.0

-1-0
p2C: 10000.0

'100

LOC: 03223 0BSIN
T 190

TIPE COMN
N02:  83.0 81.0 N.0
EWT! 13.0

BASHING INTERVAL= B + B REPAINT INTERWL=C » C

EXPECTED CORROSION DANASE:= B ¢ B

HLZHORD AFB STATE: WA COUNTY! PIERCE L0C! 04707M 1222W%

WBAND 24207 GELOC: PONY EPA STATION: TACOMA e LOC: 04714 122284
TSPY  208.0 188.0 49.0 S021 78,0 24,0 17,0 AL -1.0 -1.0 w2 -1 -0 -l

N 7.9 L SS0.0 RAIND 3043.0 32X 10000.0 HEWPT! 4.0 el 1.0

UASHING INTERWAL= B + € REPRINT INTERWAL=C » C

NCOLELLA D STATE: CA  CORNTY: SACRAMENTO

EXPECTED CORROSION DAMABE= & » C

LOC! 03840 121200

WBAN: 231208 GELOC! PRJY EPA STATION! SACRNENTO
TSPY 184.0 156,0 42,0 S02t 13,0 11.0 40 POOXS -1 -1.0
N 9.2 WD 450,00 RAIN  587.0 26 100000

LOC? 0383 13127

e RS
W02: 108.0 141.0 43,0
K#I 8.0 8P 17,0

UASHING INTERVAL= B3 ¢ B REPALNT INTERVAL= D, B
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EXPECTED CORROSION DAMAGE: 4 ¢ B




HCCONNELL &FB SIATE! XS COUNTY! SEBGUICK

LOC! 0373 97184

WDAN: 03923 GELOC! PRQE EPA STATION: WICHITA
TSP 189.0 145.0 42,0 582 20,0 11,0 4.0 PCOX! -1.0 -1.0
M 7.8 IV S50,0  RAING 805.0 26! 10000.0

YPE! CONM LOC! 0373 097100

1
82! %8.0 57,0 22.0
DEWPT! &40 14,0

UASHING INTERWAL= 3 » € REPAINT INTERVAL=C » C

NCCOY A5 STATE! FL  COUNTY! ORANGE

EXPECTED CORROSION DAMAGE= A » C

LOC: 0282/W 031184

UBAN] 12841 SELOC: PSAX EPA STATION: ORLANDO
TSP 94,0 84,0 S1.08028 9.0 20.0 4.0 gl'm’ogag 0.0

TYPES COMM LOC: 02833N 083208

N2} 91,0 76.0 320
BEWPT! 16.0 TEWP: 24,0

M 16,3 WL 00,0 RAING 1:41.0
YASHING INTERWAL=B ¢ B REPAINT INTERWAL=C + C
NCSUIRE AFB STATE! NJ  COUNTY: DURLINBTON

EXPECTED CORROSION DAMAGE= B +» B

LOCY 34331N 074344

NBAN: 14773 GELOC: PTFL EPA STATION: NA

TYPE! WA LOC! NA
m: -l.O '100 -1.0
MEWPT! 7.0 TEN! 12,0

15P¢ -1.0 -1.0 -1.0 S02¢ -1.0 -1.0 -1,0 POOX: -1.0 -1.0
N 7.7 N S00.0  RAIMY  1105.0 1C: 10000.0
VASHING INTERVAL= B ¢ C REFAINT INTERWAL=C » C

1D ANE BALTIMORE STATE! NB  COUMTY! DALYINORE

EXPECTED CORROSION MOWAGE= B 9 C

LOCS 039174 076378

WBAR: 13777 GELOC: AYCA EPA STATION: DALTIMORE
18P 1.0 -1,0 -1.0502! 9.0 8.0 19.0 %‘lﬁ.g 3140

TYPE! COMM LOE: O3917M 07638

No2i 0.0 0.0 38.0
EWT: 7.0 e 13,0

M 7.2 HVS02.0  RAIND  1087.0
VASNING INTERWAL= B ¢ C REPAINT INTERVAL=8 + B
HE ANS MANGOR STATE: N COUNTY! PENORSCOT

EXPECTED CORROSION DANAGE= A » B

LOC? 04440M 0484

¢ 14404 GELOCS FXAM EPA STATION: DANGOR
\'ﬁ’s 202,90 1910 71.0 02! 197.0 167.0 43.0 POXI -1.0 -1.0
1 100000

TYPE! COMM
NO2: 1260 103.0 51.0
BEWPT 2.0

LOC! 04443 048444

ML 57 WD S000 RAIND 10,0 TEw: 2.0
UASHING IMTERWL= D C REPAINT INTERWL= C » C EXPECTED CORROSION DANAGE= B » €

NI ANG BATTLE CREEK STATE: NI COUNTYS CALHOUN LOC: OA215W ORSIOM

WBAN: 94829 BELOCS AYZZ EPW STATION! BATTLE CREEX TYPE! COMM LOG! 08219 CBS11W

TSP 187.0 184.0 58,0 502: -1.0 -1.0 -1.0 POOX! -1.0 -1.0
M 5.3 W 3000 ML 848.0 BX: 10000.0

mz -1.0 -I.O -1.0
K#T 40 13, I N

HASHING INTERWL=C » C REPAINT INTERVA= € o €
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EXPECTED CORROSION DAMAGE= € ¢ C
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Ml A6 SELMRIDGE STATE: NI  COUNTY! MaCLd LOC: 04234M 08250V

WBAN: 14804 BELOC: VGNC EPA STATION: NT CLEMENS TYPE: WA L0C3 OAZITN 06253
TSP% 148.0 12500 500 8023 3000 2600 11.0 PNX. ‘loo ‘100 m: 97.0 0300 3900

M 43 WV SS0.0  RAING  717.0 C: 10006.0 KPP 40 TEw: 9.0

UASHING INTERVAL= C » C REPAINT INTERWL=C » C

NINOT AFB STATE: ND  COUNTY: WARD

EXPECTED CORROSION DAMAGE= C » C

LOC: O4823N 101214

WAND 94011 BELOC: QUVF EPA STATION: MINOT
TSPL 2040 144.0 94,0 5020 -1.0 -1.0 -1.0 PCON: -1.0 -1.0
M A1 WV 8000 RAING  409.0 30! 10000.0

TYPE: COMM LOC? A4315N 101164
N2: "00 -1.0 -1.0 .
BEWPT: 2.0 B 40

UASHING INTERWAL=B » B RZPAINT INTERWAL= 3, C

NN ANG NI STP STATE! N COUNTY? RANMSEY

EXPECTED CORROSION DAMAGE= 8 + B

LOC? 04453N 0931V

WBAN: 14922 GELOC NDEY EPA STATION: ST PAUL
TSPt 272,0 192.0 85,0 02! 120.0 68,0 16.0 POOX:
A 5.3 HV: 550.0  RAINS

-1.0 -1.0
72,0 B! 100000

TPEL 1D LOC: N
N02! 103.,0 100.0 56,0
DEWPT! 1.0 e 2.0

UASHING INTERWAL= 8+ C REPAINT INTERWAL=C + C

EXFECTED CORR{ISIGN BAMAGE= B » C

LOC: 03744N 0943

M) ANS ROSECRANS STATE: N0 COUNTYS DUCHANAN
WBAN: 13793 GELOC! WL.YD EPA STATION: ST JOSEPH

TSP 233.0 040 89,0 9020 0.0 0.0 0.0 POOX: 00 0.0
M 7.0 WSS0.0  RAING 8880 R 100000

TiPEL COMM LOC: O3945M 09450u
2. 0.0 0.0 0.0
KWT 5.0 TEN! 12,0

GASHING INTERVWAL= B » B REPAINT INTERWL=C s C

EXPECTED CORRDSION DANASE= 4 + B

NOOVT &FB STATE: 68 COUNTY: LOMEES LOC: Q3058N 0831

ESA 13857 GELOC! QSEU EPA STATION: WALBOGTA TYPEL RES LOCI 0303 081N
TP 87,0 7.0 4.08020 729 2.0 3.0 PCOX -10 -1.0 M2: 34,0 30 N0

M 12,3 W 5000 RAING 1144,0 ¢ 10000.0 NPT 13,0 B! 2.0

UASHING INTERVAL= B + B REPAINT INTERWL= C » €

EXPECTED CIRROSION DANARE= 31 B

HS ANG JACKSON STATE: NS COUNTY: WINSS L0C: 032200 0701

UDAN: 13756 GELOC LRXY EPA STATION: JACWSOM TYPED COM LOC! O3218N 0P0LIK
TPt 1500 128.0 59,0 8020 410 3%.0 12,0 PNX‘ =10 -1.0 W -1.0 1.0 -1.0

M 1.5 WD S00.0  RAINY 1287.0 {10000 KWT! 12,0 P 19.0

SASHING INTERVAL= 8+ B REPAINT INTERWAL= C o €

110

EXPECTED CORROSION DNMAGE= B » B



XS AMB KEY FLD

STATE: N6  COUMTY! LAUSERDALE

LOCS 03220N ORGASY

UBAN! 18317 GELOC: KWL EPA STATION: MERIDIAN
TSPt 92,0 85.0 45,0 S02: 26,0 17,0 4.0 POOX! -1.0 -1.0
AT 11,2 NS 500,90  RAING 1359.0 020! 100000

TYPE RES 100 032220 084N
N2t -1.0 -1,0 -1.0
KW 12,0 TR 18,0

UASHING INTERVAL= B + B REPAINT INTERWAL= C » C

EXPECTED CORROSION DAMAGE= B + B

HT ANG BT FALLS STATE: NT  COUNTY: CASCADE LOC! 0A72M 1112M
WBMN 24143 GELOC JXSE EPA STATION: 6T FALLS TYPE: I LOC: 04729 11117
WO 12‘ 0 12‘00 65.0 802- -1.0 -1.0 -1.0 POOX& '100 ~1.0 m‘ -1.0 ~1,0 'llo

M A IV 8000 RAINY  349.0 D¢ 10000,0 KWPT: 3.0 e 8.0

BASHING INTERWAL=( » C REPAINT INTERVAL= B » C

NT HOKE AF3 STATE: ID  COUNTY: ELMORE

EXPECTED CORROSION BAMAGE= C » €

LOC: OA30IN 115828

UBAN: 24104 GELOC: QVZH EPA STATION: NT HOME
T@: 27200 17000 80.0 5023 800 6-0 3.0 PCOX. -1.0 ‘1.0
M 2,8 IV -1.0  RAIND 100.0  10009.0

LOC: 04306N 115418
e 1.0

TYPE: COMA
m: -1.0 -1.0 ‘.‘.-0
EWT 1.0

SASHING INTERWAL= B + C REPAINT INTERWL= C » C

EXPECTED CORRDSION DAMASE= B »

NYRTLE BEACH AFD STATE: ST COUNTY?! HORRY LOC: 0J34IN 07854

WA 13717 GELUC RBRD EPA STATION! CONGRY TYred OO L0CT Q3I50N O790ZH
1P 99,0 78,9 43,0 G020 28,9 23.0 40 POOX! -1 -10 N2 440 48,0 0.0

AL 1L IV 00,0 &ﬂi' 1308.0 L7, ¥ o3 KW 130 TENP! 12,0

VASHING IKTERVALS & ¢ & REPAINT INTERVAL= C EXPECTED CORROSION DAMZ= A A

NC 95 DOUBLAS STATES N0 COUNTYS NECKLENBURS LOC! OTSITN 0906y

AW} 13891 GELOC! F.RP EPA STATION! CHARLOTIE £ 1 LOC! OTSOM OBUS4
TP 81,0 79.0 A0 020 45,0 36w 150 POOKS -10 10 M2E 720 &80 39.0

[ H 7.3 W 500.0 RAIN: 1087.0 120 10000.0 EWPI  0 TENP:  18.0

WASHING INTERWL= D + B REPAINT INTERWML=C » €

EXPECTED CORROSICS DMGE- B + B

WD NG ST UNIV STATE: ¥ COUNTY: CASS LOC! OALSAN 0PN

VBAN! 14514 GELOC! G EPA STATION! FARSD TYPES CORM LOC? 0MES3H 0S8N
TSP 125.0 123.0 A7.0GR 2.0 2.0 5.0 POOX -1.0 -1.0 M2l Sb0 560 SN0

M 0B ! 550.0 RAIN: 5430 B 10000,0 et 1.0 P 5.0

WASHINS INTERWAL= B » C REPALIT JNTERWML=C » €

i

EXPLCTED CORROSION DAMAGE= B # C

L RNCTIN
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NE NG LINCOLN STATE: NE  COUNTY! LAMCASTER

LOC! 04051M 0¥+

VBAN: 14504 GELOC: NGCB EPA STATIONS LINCOLY
TSP} 190.0 160.0 78.0 §02¢  47.0 25,0 4.0 PCOXS -1.0 -1.0
Mt 4,8 IV 0.0 RAING  742.0 D2C! 10000.0

LOCT 04050M 0984

TYPES COMM
NO2: 112,0 91,0 46,0
KW 4.0 TEw: 110

BASHING INTERWL= B » C REPAINT INTERVAL=C s C

NELLIS AFB STATE: W COUNTY: CLARK

EXPECTED CORROSION MMKAGE= B » C

LOC: 03813N 11509

MDAN! 23112 GELOC! RIOE EPA STATION: LAS \EGAS
TSPt 3.0 306.C 134,0 502:  49.0 42,0 10.0 PCOX: -1,0 -1.0
M 5.0 WOS30.0 RAIN 92,0 D2C: 10000.0

TYPE: CONM
W28 0.0 0.0 N0
DEWPT: 1.0

LOC: 03509 11509W
Tew: 190

UASHING INTERUAL= D + B REPAINT INTERVAL= D » B

NJ ANE ATLANTIC CITY STATE! NJ  COUNTY: WA

EXPECTED CORROSION DAMAGE= B » B

LOC: 03927 07435

WBAN! 13753 GELOC! ADRC EPA STATION: NA
wWo-1.0 -1.0 -1,08021 -1.0 -1.0 -10 PEOX} -1.0 -1.0
& 8.0 W 5000  RAIND 1037.0 p2i1 10000.0

LOC: NA

TYPE: WA
m: ’100 '1-0 -1.0
DEWT: 6.0 TEW: 120

SASHING INTERWL= B + REPAINT INTERUWAL=C » C

NORTON #FB

STATE: CA  COUNTY! SAN DERNARDING

EXPECTED CORKDSION DANAGE= B » C

LOC: Q340&N 117184

WBAM: 23122 GELOC: SCEY EPA
TSPL 242,0 232.0 113.0 S02!
A 9.1 W AN

STATION! SAs BERNARDIND
1.0 79.0 25,0 PERX! 627.0 588.0
RAIN:  293.0 B2E: 10000.0

TYPE! COMM
N02. 138.0 154.0 85.0
DEL?T: 7.0

LOC: O340 111N
TEN: 16,0

WASHING INTERWL= D o B REPASHT INTERVAL= A o+ &

W) ANG REND STATE! W COUNTY! WASHOE

EXHTTED CORROGION DARASE= A + A

L0CT 03910M 1174N

WA 23185 GELOC: UCTL EPA STAVION: RENG
> 3N -1.0 -1-0 -1.0 m: 29.0 ‘3-0 ‘00 m: 1&.0 173.0
P9 WU 8.0 RAIEN 180.0 R2C: 100000

TYPE OO LOC: 0393t SiNGY
w2: 0.0 0.0 139.0
BEWT) 2.0 TEN: 110

UASHING (HTERWL=C » C REPRINT INTERWR= A ¢ &

EXPECTED CORROSION BANASE= § ¢ B

WV N5 HANCOEL STATE: NY  COUNTY! OMONBAGA LDES CA3OM 0760V

UBddi: 14720 BELOC XDHT EPA STATION: SYRADISE TIPE! WBILLE LOC: OA303% 0750W
TSPL 1990 12,0 70.0 SO20 102.0 100.0 #.0 PEOX: 78.0 49.0 N2 0.0 00 400

M4 WIS I 98,0 L) 1000.0 P 3.0 e %0

WASKING IMTERWAL= & » € REt ALNT LNTERVAL=8 + B

12

EXPECTED COMROSION DAMAGE= B « B
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lﬂ NG nm FALLS STATE: NY  COUNTY: NIAGRA LOC: 04308M 07857W

WBAN? 04728 BELOC: RVJV EPA STATION: NIAGRA FALLS TYPE! COMM LOC: 04304 07903W
T6P3  140.0 133.0 44,0 502! 175.0 149,0 0.0 POOXI -1.0 -0 W2: -1.0 -1.0 -1.0

ML 6.6 WV S00.0 RAING  847.0 X! 10000.0 MWPT: 40 e 9.0

HASHING INTERVAL= B +» C REPAINT INTERVAL=C » C

NY ANG SCHENECTADY

STATE: NY  COUNTY: SCHEMECTADY

EXPECTED CORROSION DAMAGE= D » C

LOC: 04251N 07356W

NDAN: 04782 GELOC: VIDZ EPA STATION: SCHENECTASY
TSP: -1.0 -1.0 ’1 0 SM. 139 0 134.0 3800 PCOX. 9800 9200
G 4.3 WV A50.0  RAIND  901.0 §2L? 10000.0

TYPE? RES LOC? 042480 073584
N2 0.0 0.0 3.0
DEWPT: 3.0 e 9.0

UASHING INTERWML=C » C REPAINT INTERVWAL= 5 » )

EXPECTED CORROSION MMEE= D + B

WY ANG SUFFOLK STATE: NY  COUNTY! SUFFOLX L0Q @ 040520 07250

WDAN: 94703 GELOC: WKVJ EPA STATION: SUFFOLK TYPE: COMM LOC: 041020 013N
TP 93,0 79.0 37.0502¢ 18,0 18.0 4.0 PROX: -1.0 1.0 N2 -1,0 -1.0 -1.0

NIt T4 WD 50000 RAIND B8N0 B2C: 10000.0 KW 30 e 1.0

VASHING INTERVAL= B » € REPAINT INTERWAL=C ¢ C

NY MG NESTCHESTER

STATE! NV COUNTV! VESTCHESIER

EXPECTED CORROSION SWMAGE= B » C

LOC: C41040 074N

WA 94745 GELGE: VSSE EPA STATION: NT PLAINS
\"S?: 115-0 11010 53.0 502: 125.0 99-0 29-0 PL'OX: -1.0 ‘1-0
W 7.2 WL 800  RAIND 1300.0 RE 100000

TIPE! GO LOC. Q41020 073454
m: '1:0 ‘l.o ‘l .0
EWPT 4.0 st 11,0

WASHING INTERVAL= 8+ € KEPRINT INTERWL=C » C

OFFUTT AFD SIATE: ¥ COUNTY! DOUGLAS

EXPECTED CORROGION D&MASE= 3+ C

LOCS OA107M 0TSS5

...... -

VBAN: 14947 GELOC: SGBP EPA STATION! ONWAA
TP 211.0 145.0 90,0502 3.0 ¥H 8.0 M 1.0 -1.0
M 6.9 WL 550.0 RAIY 78,0 BX: 10000.0

TYPE: COMM LOC: OALIZN CYS34N
W2 72,0 1.0 15,0
W 4.0 e 1.0

,ema—-

VASHING NTERUN= D ¢+ B REPAINT INTERVRL= € + €

EXPECTED CORROSION DASAGE= B + B

ON WiE NSFIELD STATE: W CONTY! RICAND LOCT 404 08230M

WD 14891 GELOCY PRI EPA STATION! NASFILLD et I LOC: AW OR2318
TSP 193.0 189.0 47.0 5020 103.0 450 130 AKX -1.0 -1.0 H2: 2000 8.0 380

M 67 WU 3000 RAIE BSALD B3 10000.0 WL, 5.0 e .0

WASHING INTERVAL= B ¢ € REPAINT INTERWL=C » C

ii3

EXPECTED CORROSION DANASE= B o
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s e it Y

O# AME TOLEDD STATE: ON  COUNTY! LUCAS

LOT . QA137N 083324

WOAND 14989 GELOC: WYTD EPA STATION: TOLLDO
'9: 136.0 11010 64.0 9023 144.0 7500 32.0 w: '1-0 "100
M 4.4 W S50,0  RAIN:  732.0 P2 10000.0

TYPES COMM LOC: O4139W 0833V
N02!  104.0 105.0 57.0
RWT A0 e 9.0

UASHING INTERWAL= 8 » C REPAINT INTERWAL=C » C

OK ANG TILSA STATE: 0K COUNTY: TILSA

EXPECTED CORROSION DANAGE= 3 » C

LOC: 038120 09554

U 13748 GELOC: XHZ6 EPA STATION! TULSA
‘9: 192.0 123.0 61-0 502’2 30.0 14-0 400 W: °l.0 -1.0
A B.y HVI 550.0 RAING 930.0 B2¢: 10000.0

LOC: 03407M 09551v

TYPE: RURAL
W02:  763.0 418,0 132,0
EWPT: 8.0 TENP 16,0

UASHING INTERWAL= B, C REPAINT IWTERWL=C » C

EXPECTED CORROSION DAMASE= B + C

OR ANG PORTLAMD SIATE! OR  COUNTY! MULTNOMM LOC: OASIN 122408

WONEE 23274 GELOCS TOFJ EPA STATION: PORTLAND TYPE: COMN LI} OASIIN 122408
18P 125,0 105.0 1,.0 8020 119.0 B84.0 19.0 PCOX: -1.0 -1.0 NO2! $02.0 98.0 57,0

Al 8.0 WV 500  RAIN 1723.0 D20} 10000.0 Wt 7.0 TEN! 12,0

WASHING INTERWL= B+ B REPAINT INTERVAL=C » C

CTIS AFR STATE: M COUNTT! SE MASS

EXPECTED CORROSION DNASE= By B

LOCS 04139 070310

UBAM! 14704 GELOC: SPDW EPA STATION: FALNOUTH
m: 100.0 ?1-0 35-0 m: 2800 28-0 7:0 PﬁﬁX: ‘100 “-0
AR 2.7 W 5000 Rale t243.0 500 100000

-

TYWHEL RES LOC: OA13N 07 M4k
M. 0.0 4.0 190
EWI 4.0 TENR: 110

WASHING INTERVAL= B+ € REPRINT INTERWML=C » €

Ph NG WEDBLE TONN STATE: PA  COINTY. DAUPHIN

EXPECTED CORROSION BAMASE= 8+ C

LOCY QAOI2N 0744sv

WA 14711 BELOC: GERS EPA STATION: RIGBLETOMN
TSPt 1B3.0 §57.0 &80 S02¢ -1.0 -1.0 -1.0 POOND  -1.0 -0
M 2.5 W S00.0 RRzND 1016.0 B3C 100000

——menateee

TYPEL OO o GADI2N 07640
N2 ':-0 "-o '1-0
[: 1 g HE- N e, 12,0

WASHINS LATERWR= 8+ € REPALNT INTERWL= € v £

2 M5 PITTSIERSGH STATE: Fh COUMTY: ALLEGHENY

EXPECTED CORRUSION DAMEE= & » €

LOE: GA030% OBOIZM

WA TAB23 GELOC: THRC EPA STATION: PITTSNUREH
TSP 6.0 185.0 95,0 5020 148.0 1370 WD
&L 4.9 W 480,00  RAIND W0

PCCES  -1.0 1.0
5200 10000.0

——_—

TYPED COM LOCT 043248 03000
2. NS5.0 128.0 83
BEWPT. A0 e 110

VASKIIS INERWL= &+ B REPALNT INTERWAL= B o €

EXPELTED CORROSION BDNWAGE= B+ B
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PA ANE VILLOV GROVE STATE! P4 COUMTY! PHILADELPHIA LOC: OAOI2N 07500W

WMAN: 14793 GELOC! ZMM EPA STATION: PHILADELPHIA TYPE! RES LOCE 04000M 07505
TSPt 184.0 185,0 61,0 502; 291.0 291.0 43,0 PIOX! 333.0 3330 N2t 0.6 0.0 81,0

MY 49 I 500.0  RAIND 1310.0 P 10000.0 EEWPT! 440 TENP? 12,0
WASHING INTERWAL= 4 5 C REFIDT INTERWAL= B B EXPECTED CORROSION DAMAGE= A » B
PATRICK AFB STATES FL  COUMTY: BREVARD LOC! 02B14N 080364

UBAM! 12847 GELOC! SXHT EPA STATION: MERRITT IS TYPES COMM LOC: 02837M 0BOAN
TS?! 88.0 8200 3500 9023 -1.0 —1.0 "100 PCOX: -1.0 -1.0 m: "100 ‘100 "100

A 14,01 W 500.0  RAING 11840 b2t W9 DEWPT! 18,0 TENP? 23,0
WASHING INTERVAL=4 s A REPAIRT IKTERWM=C » C EXPECTED CORROSION DAMNAGE= Ad» AA
PEASE AFB STATE: M COUNTY: ROCKINGHAM LOC! O4309N 070494

WBAN: 04743 BELOC: SIDT EPA STATION! PORTSMOUTH TYPE! RES LOC: 0A305N 07040
TSPY 76,0 74.0 3.0 7020 72,0 70,0 22,0 PCOXE  -1.0 -140 N2t 100.0 90.0 39,0

AHD 4,0 HVL 500.0  RAING 1123,0 p2C: 1,0 DEWPT: 3.0 TEWP: 9.0
WASHING INTERVAL= A s & REPAINT INTERWAL=C » C EXPECTED CORROSION DAMAGE= Ady AA
PETERSGH AFR STATE; €O COUNTY: EL PASD LGC! O3B49N 10440

WBAN! 23029 GELOC! TDKA EFA STATION! COLORABY SPRINGS TYPE! CONN L0C. 03B4ATN 1053W
TSP: 25400 23600 92»\) 302: ‘100 ‘100 “ioo PCOX: ~t.0 '100 m: "100 -1.0 "loo

M 4.8 W S00.0  ReIN: 3694 p2C! 10000.0 DEWPT! 1.0 TENP: 9.0
KASHING INTERVAL=B + B REPRINT INTERVAL=B s C EXPECTED CORROSION DAMAGE= B » B
PLATTSBUREH AFB STATE! NY  COUNTY: CLINTOM LOC! 04441N 07331M

NBAN! 94713 GfL(KI: THWA EPA STATIGN! PLATTSBURGH TYPE! RES LOC: 044428 07320M
18Pt 52,0 50.0 30.0 802 -1.0 -1.4 -1.0 PCOX: 1.0 -1,0 N2:  -1,0 -1.0 -1.0

fHY S WU A30.0  RAIN: 77340 p2Ct 16000, DEWPT: 2.0 TENP: 7.0
BASHING INTERVAL=C » C REPAINT INTERVAL= C + C EXPECTEL CORROSION DAMAGES C 5

POPE AFB STATE! NC  COUNTY] CUMBERLAND LOC: 035008 07653M

WBAN! 93740 GELOC: THHK EPA STATION: FAYETTEVILLE TYPE! RES LOC: 03505 078500
TSP 283,0 158,0 81,0 020 82,0 63,0 11.0 PCOX: -1.¢ -1.0 N2} 81,0 72,0 42.0

AH: 10,5 WYY 950,0  RAIN! 121040 D2Cs 10000.6 DEWPT: 11,0 TERP: 17,0
WASHING INTERVAL=B 4 B REPAINT INTERVAL=C 4 C - EXPECTED CORRUSION DAMAGE= A s B
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RANDOLPH AFB STATE! TX  COUNTY: BEXAR LOC: 02932M 0781INV

WBAN: 12911 GELOC! TYMX EPA STATION: SAN ANTONIO TYPE: RES LOC: 02930K 098524
1SPi 283,0 120,0 59.0 §02! 3.0 3.0 3.0 PCOX! 370.0 347.0 N02: 77,0 1.0 23.0

Al 12,1 WYL 600,0  RAIND 67849 D2C: 10000.0 EWT: 13,0 TEw: 210

WASHING INTERVAL= 8, B REPAINT INTERVAL= A + B

REESE AFB STATE! TX  COUNTY: LUBBOCK

EXPECTED CORROSION DAWAEE= A » A

LOC: 03334N 10203

WBAN: 23021 GELOC: UBNY EPA STATION: LUBBOCK

TYPE! COMN LOC! OJIIN 101310
NO2! 47,0 40,0 1B8.0

TSP 199.0 190.0 81,0 8020 2.0 2.0 3.0 POOX: -1.0 -1.0

A 7.7 HYUS 800,00  RAING  406.0 p2Ct 10000.0 DEWPT: 4.0 TERP! 16,0
HASHING INTERVAL= 3+ C REPAINT INTERVAL= B » C EXPECTED CORRUSION DAMAGE= A »

RI ARG THED GREEN STATE! RI  COUNTY: KENT LOCS O4144N 071264

WDAN: 14765 GELOCS WWAD EPA STATION: WARNICK TYPE! COMN LOC: 04144M 071268
TSP: 3000 5600 5000 902: 2-0 200 300 PCOX: "100 -1.0 m: 2200 17.0 1200

AHY 4.6 WU 500,00  RAINI 1085.0 L2t: 33 DEWPT! 4, i 10,0

HASHING INTERVAL= A » € REPAINT INTERVAL=C + C

RICRARDS GEBAUR AF2 STATE! N0 COUNTY! JACKSOW

EAPECTED CORROSION DAMAGE= Mds C

LOC: 03851N 09I

URAN. 03929 GELOC? UELL EPA STATION? GRANDVIEM
Pt 83.0 B3.0 42,0502 -1.0 -1.0 -%.0 PCOXS —1 0 ~1.0
AL 7.7 VI 550,00 RAING  B34.0 D20Y 10000.0

TYPE: COMN LDC: 0385 09 JA
m: ‘100 -1.0 '100
DEWPT: 4.0 TENF! 13,0

WASHING INTERVAL=B + C REPAINT INTERWL=C + C

EXPECTED CORROSION DAMAGE= A + C

RICKENBACKER AFB STATE: Oh  COUNTY! FRARKLIN LOC) 0349 08255

NBil: 13812 GELOC! MLZT EPA STATION: COULRBUS TYPE: COMA LOC! 03955W 08253
T8P1 144.0 108.0 55,0502 0.0 0.0 0.0 PLOKI 0.0 0D N2: 0.0 0.0 0.0

At 17 KU 300.0  RAIND  B7LLO 020 10000.9 EWT 40 el 12,0

- P g

WASHING INTERWR= 6+ C REPAINT INTERWL=C» C

EXPECTED CORROSION DASAGE= B » C

ROBINS &FB STATEY 6A  COUWNTY! BIBB LOL: 93250N 0833
NPANY 91853 GELOCT URMZ EPA STATION! W TYPE' RES L&: 032434 0BX38W
F S PR I 500.0 RATN!  1005.0 ) 0 10006.0 DEWPT! l‘.‘.) TE!P: 13.0

e 4 ——

WASHING INTERVAL= B » B REPAINT INTERVAL= C » €

tlo

e e e

EXPECTED CORROCION DAMACE= & + B

C e




SC ANG KCENTIRE STATE: SC  COUNTY!: KICKLAND LOC: Q3358N 0BO4N

WBANS 03858 GELOC: PSTE EPA STATICN: COLUMBIA TYPE? COMN LOC: 03400M 08103
TSP: 92«0 8700 4800 302: 7500 6.0 4.0 me: '100 -1.0 m: 7300 7300 3700

M 10,5 WYL S00.0  RAING 1092,0 b2 10000, DEWPT! 11,0 TENP: 18,0
WASHING INTERVAL= B, B REPAINT INTERVAL=C » EXPECTED CORROSION DAMAGE= B » B
SCOTT AFB STATE: IL  COUNTY: ST CLAIR LOC! 03833M 0BYS1M

WBAN! 13802 GELOC: VDTD EPA STATION! E ST LOUIS TYPE! IND LOC: 03831 0900
TSP -1.0 -1,0 -1,0 8023 241.0 239.0 41.0 PCON! 302.0 282.0 NO2! 100.0 83,0 S3.0

A 7.8 HV! 550.0 RAIN! 1008.0 D2C! 10000,0 DEWPT: 7.0 Tae! 13.0
BASHING INTERVAL=B » C REPAINT INTERVAL=B » B EXPECTED CORROSION DAMAGE= A ¢ B

SD ANG JOE FOSS STATE: SD  COUNTY: NINNERAHA LOC: OA3ZAN 094444

WBAN! 14944 GELOC: LUXC EPA STATIONS SIOUX FALLS + COMH LOC! OA3TN 09844
TSP: 202,0 122,0 40.0 502: 49,0 42,0 4.0 PCOXS -1.0 -1.0 N2t -1.0 -1.0 -1.0

A 5.4 BV 550,0  RAIND  422,0 B2C: 10009, DEWT! 1.0 TENP! 8.0
MASHING INTERWL=C » C REPAINT INHERWL=C s C EXPECTED CORROSION DAMRGE= C » C
SEYNOR JOHNSON AFB STATE: NC  COUNTY: WAYNE LOC: 03520K 07756

UBAN! 13713 GELOC: VKAG EPA STATION: GOLDSBORD TYPE! COMM LOC: 03523 07759
TSPY 170.0 1300 74,0 8020 340 11,0 4.0 PCOXE 1.0 -1.0 N2 8.0 62,0 2.0

A 97 HVI 5000 RAING 1335.0 020 10000.0 DEWFT! 10.0 TENP! 14,2

UASHING INTERVAL= B » B REPAINT INTERVAL=C » €

EXPECTED COPRUSION DANAGE= & » B

SHAM &FB GTATEL SC  COUMTY: SINTER LOC: 0II06N 080208

WBAN: 13849 GELOT! VLSB TPA STATION: SINTER TIPE: COMM LOCT O33SH 080208
TSP 327.0 203.¢ 70,0 §22: 740 430 40 POOXI -1M0 -0 W2, 7.0 42,0 R0

RHE 10,5 WL W00.0  RAING 1092.C D20t 100000 DEWPT! 1.0 oe: 18.0

WASHING IMTERVALs B +» B REPRINT TWTERVWAL=C 4 C

EXPECTED CORROSION DAMAGE= & ¢ B

TINER ¥B STATE: 0K COUNTY! OKLAMORA - LOCT 0332 09713

UBAND 13919 GELOCY aNYK &P STMIC#! SXLARORA CITY TIPEL COW LOC! 03524 0972w
TSP 136.0 *7N.0 58,0 8020 S0 5.0 5.0 POBXS 1.0 -1.0 N02L 87,0 A0 MO

AL 8.4 ol 556.0  RAIS 851,90 82C 10000.0 WY, 8.0 TENP! 140

UASHING INTERVAL= B © KEPAINT JHTERWL- €+ €
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EPECTED CORROSION DARAES= B+ €
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TN ANG NCOHEE TYSON STATE! TN COUNTY: KNOX LOC: 03549 084008

NBAN! 03851 GELOC: PSXE EPA STATION: KNOXVILLE PE 1D LOC! 03544N 083384
TSP¢ 163.0 138,0 78,0 S02} 44,0 35.0 8.0 PCOX: -1.0 -1.0 NO2: 83,0 75.0 440

A 10,2 RVI 500.0  RAING 1300.0 D2C: 100000 LEWPT: 130 TEN! 17.0
VASHING INTERVAL= B » B REPAINT INTERVAL=C » C EXPECTED CORROSION DAMAGE= 4 » B

TN ANG HEMPHIS STATE: TN  COUNTY: SHELBY LOC: 03504M 0895

WBAN: 13842 GELOC: PYJX EPA STATION: MENPHIS TYPE! RES LOC! OI508M 08959
T8PY 113,0 73,0 77,0 802¢ 50,0 33.0 30.0 PCOX: -1.0 -1,0 N02: 123.0 171.0 48.0

AL 10,1 HVL 500.0  RAIND 1300.0 D20 10000.0 DEWPT! 10,0 TEw: 17,0
UASHING INTERVAL= B B REPAINT INTERVAM=C » C EXPECTED CORROSION DAMAGE= 4 » B

TN ANG NASHVILLE STATE: TN COUNTY! DAVIDSON LOC: 03510N 084474

WBAN? 93858 GELGC: RHDO EPA STATION: NASHVILLE TYPE! 1D LOC! 03411K Gls4BM
TSPt 211.0 161.0 67,0 S02¢ 49.0 440 16,0 PCOX: -1.0 -1.0 ¢ 115.0 102,0 65.9

AL 9.7 1V 500.0  RAINY 1136.0 pC! 10000.0 DEWPT: 9.0 TEMP! 14,0

WASHING INTERVAL= B » B REPAINT INTERWAL=C » C

TRAVIS AFB STATE: CA  COUMIY? S0LAND

EXPECTED CORRODSION DAHAGE= 4 ¢ A

LOC! 03818N 122584

WBAN! 23202 GELOC: XDAT EPA STATION: VALLEJD
TSPL  178,0 138.0 49,0 8020 35,0 31.0

S0 PCOXY 372.0 27440
A 9.0 WV 850.0  RAING A0 bat: A0

TYPED COMb LOC? 03B04N 122,46
N2: 0.0 0.0 99.0
BEWPT! 8.0 T 16,0

UASHING INTERVAL= A ¢ B REPAINT INTERVAL= A » A

EXPECTED CORROSION DAMAGE= s A

159

TX ANG HOUSTON STATE! TX  COUNTY! HARRIS LOC 02944M 052N

WBAN! 12945 GELOC: CCNN EPA STATIONI HOUSTON TYPES RES LOCE 029488 07313
198,0 142.0 95.0 802! 54,0 38.0 5.0 PLOXI 582,90 523.0 NO2:  108.0 101.0 37.0

& 13,4 1 350.0 RAIND 11810 D20 10000.0 DEWPT! 15.0 TEWP: 2.0

UASHING INTERVAL= B + B REPAINT INTERUAL= B, B

EXPECTED CORROSION DAMAGE= & ¢ 4

TYNDALL AFB STATE: FL  COUNTY! BAY LOC: 03004 03585

MBAN) 13836 GXLOC! XLW EPA STATION: PANANA CITY TYPE: RES LOC: 030120 OBSALN
18 11,0 i29.0 5.0 S0 128.0 20,0 7.6 PCOXI 1.0 -0 %2, 81,0 28.0 11.0

AL 138 W0 5000 RAING 1359.0 p2e: 2.0 DEWT! 14.0 TP 21,0

~~~~~~ “nvan

UASHING INTERVAL=% » & BEPINT INTERVR= C o C

18

EXPECTED CORROSION DANWAGE= BAr AM

oy \G: o
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LOC: 03730N 077208

WBAN! 13703 GELOC: CVWM EPA STATION: RICHNOMD
‘3?: 198-0 12800 90n° 802: 65-0 5700 2700 me: '100 -1.0
AH! 8.2 VI 500.0 RAIN! 1052.0 KL 10000,0

-

LOC! 03731N 077268

TYPE: I
NO2! 105.0 92.0 61.0
BEWPT: 8.0 TEWP: 14,0

YASHIKG INTERVAL= B » B REPAINT INTERWAL=C » C

VANCE AFB STATE! OK  COUNTY: GARFIELD

EXPECTED CORROSION DAMAGE= A 5 B

LOC: 03821N 09755

UBAN! 13909 GELOC: XTLF EPA STATION: ENID
T8PY 10,0 137.0 73.0 8020 -1,0 -1.0 -1,0 PCOX: -1.0 -1.0
Ml 8.7 K 600,60 RAIND 71440 b2C! 10000.0

TYPE! COMN LOC: 03423N 09754
m: -1.0 -1.0 '100
DEWPT: 7.0 TENP: 16,0

UASHING INTERVAL=B » C REPAINT INTERVAL=B » C

VANDENBERG AFE

——

STATE! CA  COUNTY! SANTA BARBARA

EXPECTED CORROSION DAMAGE= 4 » C

LOC: 03443N 120346

WBAN! 93223 GELOC! YUMU EPA STATION: SANTA HARIA
TSPY 141.0 133,0 89.0 502 -1.0 -1.0 -1.0 PCOX: -1.0 -1.0
ML 8.9 MV 450,00 RAIND  315.0 i 23

TYPE! COM LOC! 034508 120304
m: ‘100 -1.0 -1.0
WP, 8.0 TENP: 13.0

WASHING INTERWL= R ) B REPAINT INTERVAL=B + B

UT ANG BURLINGTON STATE! VT

COUNTY: CHITTENDEN

EXPECTED CORROSION DAMAGE= My B

LOC: 044284 073094

VBAN! 14742 GELOC? CURZ EPA STATION: BURLINGTON
TSP! 117.0 105.0 64,0 S02¢ 107.0 94.0 24.0 PCOX 198.0 1940
AL 5.9 RV 4500 RAING 65940 D203 10000.0

TYPE! COMM LOC) J4429W 0731
m: -1.0 -1.0 '1-0
DEWPT! 2,0 TEW: 8.0

BASHING INTERWAL= b » C REPAINT INTERWL=B » B

RA (NG SPOKAME STATE! Wd  COUNTY: SPOKAME

EXPECTED CORROSION DAMAGE= B » B

LOC: 047368 1173N

WRANY 24157 GELOC: VZBY EPA STATION: SPORNIE
TSP: 163-0 162!0 92.0 802: -l.O °l.0 ‘100 me: -1.0 '1.0
Al 5.7 MU 850,0  RAIND 4040 B2C: 10000.0

LOC: 0473 173N

TYPE: NOBILE
m: " .0 "1 .0 'l .0
BEWPT: 1.0 TP 9.0

RASHING INTERVAL= B ¢+ B REPAINT INTERWAL= B » B

BB AFB STATE! TX  COINTY: HOMARD

CXPECTED CORROSION DAMAGE= D » B

LOC? 03213 101318

WBAN: 23005 GELOC: YOAZ EPA STATION! BIG SPRING
TSPL 200.0 119.0 48.0802: 20 2.0 3.0 POOX: -1.0 -1.0
fHY B.1 WYL 8000 RAIND  422,0 Ke: 10600.0

———

§ COMN LOC! 03215W 101284
N2: 400 3.0 19.0
DEWPT! 4.0 TEWP! 18,0

BASHING INTERWN= 8 » C REPAINT INTERVAL= B8+ C

11y

EXPECTED CORROSION MMAGE= A ¢ C




WSTOVER A B

STATE! MA  COUNTY: PIONEER WALLEY

LOC! 04212M 0721M

S aw o vrE TR

WBAN! 14703 GELOC: YTPH EPA STATION: CHICOPEE
1SPY 137,0 121,0 55.0 802}  94.0 76,0 27.0 PCAX!
AL 602 HVI AS0.0  RAIN: 1151.0 p2C:

"100 '1 .0
0000,0

TYPE! IND LOC: O4211N 07234
N02: 149.0 14,0 62,0
DEWPT! 4.0 TEw: 9.0

WASHING INTERWL=C » C REPAINT INTERVAL=C 4 C

EXPECTED CORROSION DWMAGE= C » C

WHITERAN AFB STATE! W0 COUNTY: BETTIS LOC! 03843N Q933N

WBAN? 13930 GELOC: YWHE EPA STATION: SEDALIA TYPE! 1D LOC: 03841N 093IN
TSP: 25600 146.0 6300 S!m -1.0 -1.0 "100 PCOX: -1.0 -i.O m: ~l.0 -1.0 ‘100

A 7.6 VI 550,00 RAIN:  874,0 02C: 10000,0 DEWPT! 6.0 TEWP: 13.0
WASHING INTERVAL= B8, C REPAINT IHTERWAL=C » C EXPECTED CORROSION DAMAGE= A 5 C

NI ANG GEN MITCHELL STATE: W1  COUNTY! MILRAUKEE LOC! 042570 087544

NRANG 14339 GELOC: HTUN EPA STATIONS NWILUAUKEE TYPE! COMM LOC! 043028 0875W
TSP 78,0 77,0 47,0802 80 5.0 5.0 PCOX. -1.0 -1.0 w2 83,0 73.0 47.0

AHY 4,0 WU 500,0 RAIND 747,0 100000 DEWPT: 3, HE:
WASHING INTERVWAL=C » C REPAINT INTERWAL=C o EXPECTED CORROSION DAMAGE= C s C

S1 ANG MADISON STATE: N1 COUNTY! DM LOC! CAJ08N 0B920W

UBANG 94811 GELOC: NXHE EPA STATION? MADISON TYPE! COMN LOC: 0A304N 08920
TSPY  264,0 120.0 57,0 S02¢ 27,0 20,0 12,0 PLON! -1.0 -1.0 W2t 540 52,0 3.0

A 5.9 WY 500,0  RAIND  780.0 D2C: 10000.0 DEWPT! 3.0 TENP! 8.0
WASHING INTERVAL=C » C REPAINT INTERML=C » C EXPECTED CORROSION BAMAGE= C + C

W1 ANG VOLK FLD STATE: 81  COUNTY: LA CRS LOC: OAIGN 07115M

WBANY 14920 GELOC YADF EPA STATIONS LA CROSSE TYPE! COW LOC: NA

TSPY 375.0 314.0 101.0 5020 34,0 32,0 15.0 PCOX! -1.0 -1.0 W2 76,0 47,0 42.0

A 5.9 KB 500.0 RAIN:  7R0.0 B2 10000.0 DEWPT! 2.0 TEW: 3.0

BASHING INTERVAL: B+ B REPAINT INTERWL=C » C

WILLIAKS AFB STATE! A2 COUNTY! NARICOPA

CXPECTED CORROSION DANAGE= B » B

LOC: OJ310N 111408

WBAN! 23104 GELOC: YZJU EPA STATION: MESA
TSPt 2640 233.0 101,0 502 42,0 40.0 8.0 %X‘l

"100
MY 7.4 IV 8000 RAIN:  184,0

-!.0
00000

TYPES OO LOC: WA
m: *1.0 ‘1.0 -1.0
BEWPT 4.0 TEWP: 22,0

WASHING INTERWAL=D ¢ B REPAINT INTERWAL= B » C

120

EXPECTED CORROSION DAMAGE= A + B
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URIGHT PATTERSOM AFB STATE! OH  COUNTY: MONTGOMERY LOC! 03949 0B403N

WDAN! 13840 GELOC! ZHTV EPA STATION: DAYTON TY:E! RES L0C! 03y<0N 0GA11W
TSP:  140,0 120,0 71.0 802 205,0 182,0 22,0 PCOX! 372.% 353.0 N2t 0.0 0.0 42,0
AR 2.5 NI S50,0  RAIND  879.0 22C! 10000.0 DEWPYT! 6.0 TEWP: 12,0
i UASHING INTERVAL=B » C REPAINT INTERVAL=8 ) B EXPECTED CCRROSION PANAGE= 4 » B
WRTSNITH AFB STATES NI COUNTY: 0SCOM LOC: 04427 06320
WBAN: 14808 GELOC? ZJXD EPA STATION: ALPENA H ] LOC: 04504M 033254
TSP% “0.0 30700 7600 8023 ‘100 -1.0 '100 PCOX! -l.O -1.0 m: "100 -1.0 -1.0
Ml 5.9 IV 00,0 RAIN!  TS0.0 p2Ct 10000.0 EWT: 3.0 TEWP: 7.0
SR WASHING INTERVAL= B » C REPAINT INTERVAL=C o C EXPECTED CORROSION DAMAGE= B 5 C
E |
W ANG KAMAMA CD APRT STATE! WV COUNTY! KANAWHA LOC: G382 081344
UBAN: 13844 GELOC: LYDH EPA STATION! CHARLESTON TYPE! MOBILE LOC! O3822N 0B1TS
TSPt 124.0 106,0 54,0 802¢ -1.0 -1.0 -1.0 PCOX! -1.0 -1.0 NO2!  -1.0 -1.0 -1.0
MY 8.3 KU 500.0 RAING 1113.0 D2C: 10000,0 DEWPT: 7.0 TENP! 14,0
UASHING INTERVAL=B » REPAIRT INTERWAL=C » C EXPECTED CORROSION IAMAGE= B » C
WV ANG NARTINSBURG NUNI APRT STATE} W COUNTY! NINERAL LOC? 03524 0775W
WBAN! 13734 GELOC! PNV EPA STATION: KEYSER TYPE! RES LOC: uS926N 0735N
TSPt 104.0 93,0 51,0802 -1.0 -1.0 -1.0 PCOXI -1.0 -1.0 w2: -1.0 -1,0 -1,0
MY 7.7 IV &50.0  RAINY  923.0 120 10000:0 DEWPT! 4.0 Tewp! 12,0
HASHING INTERWL= B » C REPAINT INTERVAL=C o C EXPECTED CORRDSION DAMAGE= B » C




