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I. INTRODUCTION AND BACKGROUND 

The use of structural steel in the wide variety of atmospheric conditions and 
environmental exposures has lead to an extensive search for suitable techniques 
of surface preparation, new paint systems, new equipment and better methods of 
application for specific conditions to which various structures are exposed. 
Equally as important are concerns for improved health and environmental con
ditions. 

Many changes have been made in the past several years for coating specifica
tions; not only for the paint, but also the cleaning and application methods. 
These changes have been made not only to improve the quality and durability of 
the coating system but also to decrease the drying time and to conform to new 
health, safety and environmental regulations. 

As expected, it has been found that there is no one "best" coating system for 
a 11 locations and conditions encountered. Large sums of money have been spent 
by transportation departments, research organizations and the paint industry to 
solve the problems of protective coatings for structural steel. 

II. OBJECTIVE 

Service life, cost and effectiveness of the various coating systems can only be 
judged by field experience detailed with accurate records and evaluations of 
each system. 

The objective of this project is to evaluate one such coating system as it is 
applied ·in the Texas Gulf Coastal area, which is a geographical area with 
numerous atmospheric and environmental exposure problems. These problems, 
including sea water, humidity, salt spray, wind and highly chemical-laden air, 
are especially troublesome when attempting to design a coating system that is 
not only durable but also economical and acceptable from the health and environ
mental standpoint. 

III. STRUCTURAL DETAILS 

The coating system to be evaluated and analyzed was applied to the Port Isabel -
Padre Island Causeway Bridge on Park Road 100 in Cameron County at Port Isabel, 
Texas. The bridge connects the mainland with South Padre Island over Laguna 
Madre. This is located near the southern tip of Texas just north of the Texas -
Mexico border and serves a highly used recreational and tourist area along the 
Texas Gulf Coast. The annual average daily traffic is 13,500 vehicles with a 
high of near 30,000 during the peak season of May to September each year. 

This structure is a three-span, 750' continuous-plate-girder design bridge with 
horizontal clearance of 275' between the fenders and a minimum calculated ver
tical clearance of 73' above mean high tide for boat passage on the Gulf Intra
coastal Waterway. Overall width of the structure is 67'-9" with two travel 
1 anes each for east and westbound traffic separated by a concrete median 
barrier. 
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FIGURE I - PORT ISABEL CAUSEWAY BRIDGE 
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FIGURE II - AREA MAP 
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The steel girders are hybrid type consisting of a mixture of A588 and A572 
steel. The cost varied with the plate thickness; therefore, the most cost effec
tive type was used for each application. 

The environmental exposure at this location is probably one of the highest in 
the state. This is due to the high concentration of corrosive chemicals both in 
the air and in the waters of Laguna Madre. Evidence of some of these problem
causing chemicals such as chlorine, sulfur, sodium, phosphorus, fluorine and 
nitrate can be seen in the environmental data collected by the Texas Air Control 
Board at nearby sites in Brownsville and Harlingen. (See Appendix A.) 

Previous studies have shown that the corrosion rate increases as you progress 
south along the Texas Gulf Coast line. Weathering steel tensile coupons have 
been exposed at High Island, Corpus Christi and Port Isabel in similar loca
tions. In 30 months the tensile coupon at High Island lost 6.1% in strength, at 
Corpus Christi 6.1% in 21 months, and in Port Isabel 33% in 27 months. This 
indicates just how severe the atmosphere is and gives some idea of the problems 
related to structure coating in this area. 

The test results of chlorine content of corrosion product samples taken from 
weathering steel at Port Isabel and High Island in 1982 are as shown in Table I. 

TABLE I 
TESTS SHOWING CHLORINE CONTENT OF CORROSION PRODUCT 

SAMPLES TAKEN FROM WEATHERING STEEL COUPONS 

Location 

Port Isabel 
Tensile coupon removed May 25, 1982 
Diaphragm near test rack 
Flange near middle of center span, north side 

of south stringer 
Flange near middle of center span, south side 

of north stringer 

High Island 
Short tensile coupon removed April 16, 1982 
Long tensile coupon removed April 16, 1982 
Scrapings from blasted area on north end of 

outside west girder 
Scrapings from blasted area on south end of 

outside east girder 

% C1 

0.29 
0.28 

0.73 

0.22 

0.16 
0.15 

0.09 

0.12 

PPM 

2885 
2812 

7267 

2228 

1603 
1497 

893 

1185 

The various structural members were originally primed at the contractor's shop 
with a 3-1/2 mil minimum dry film thickness of organic zinc shopcoat with a 
zinc dust pigment volume concentration (PVC) of 48. The structure was then 
coated after erection in 1974 with a 1-1/2 mil vinyl finish coat. 
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IV. PROBLEM DESCRIPTION 

The original protective coating system described above lasted approximately 10 
years. At the time this project was begun in January 1984, heavy rust had 
started, especially on the diaphragms and rockers. Most of. the metal loss on 
the diaphragms was confined to the bottom cord and the inside of the slots. 
Some of the rockers were showing heavy scale rust. Most of the remainder of the 
structural members were either blistering or showing flake rust. More detailed 
reports of the inspection trips may be found in Appendix B. 

FIGURE III - CAUSEWAY BRIDGE & INTRACOASTAL WATERWAY 
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V. CONSTRUCTION 

Work was started by the contractor on this project ·in January of 1984, and con
tinued until August of 1984. Naturally, over this extended period of time a 
wide range of weather conditions occurred. During the winter months the tem
perature ranged from lows of 35°F to highs of 87°F with the average around 
59°F in January and February. In the summer months the lows were near 61 °F 
and the highs from 96°F to 102°F on one day in Apri 1 with the average around 
82°F. For additional weather data see Appendix C. 

Severe weather conditions such as heavy fog, rain and high wind delayed work on 
several occasions during the project. However, work was completed and the job 
accepted after 105 actual working days. 

Surface preparation consisted of a light sandblasting of areas that were badly 
rusted followed by a complete flushing with clean, fresh potable water with 
sufficient pressure to remove all salt-like contaminants. The entire surface 
was then 11 White 11 sandblasted before the epoxy zinc primer was applied. If in 
the opinion of the engineer in charge of inspection, excessive time had elapsed 
between b 1 ast i ng and painting, such that any contaminants were evident, add i
tional water flushing would be required before the prime coat application. 

All surfaces were to be painted with a minimum dry film thickness of 5.0 mils 
of epoxy zinc prime coating, a minimum dry film thickness of 2.0 mils of epoxy 
intermediate coat and 1.5 mils minimum dry film thickness of #742 gray finish 
coat. 

The epoxy zinc coating was applied in a minimum of 2 coats with time between 
coats not be to be less than 4 hours, nor more than 72 hours. All edges were to 
be double coated as each coat of primer was applied. In addition, immediately 
upon applying the first coat to the exterior surfaces of diaphragm members that 
were slotted, the slot was painted from the bottom side and then from the top 
side, until the coating began to run and drip from the slot over its entire 
length. 

Application of the second coat of primer was to follow the application of the 
first coat in a timely manner, such that time sequence limitations could be met 
and no surf ace was to receive only one coat. Before app 1 i cation of the second 
coat, the contractor was required to take whatever steps necessary to remove any 
and all forms of contamination that might have occurred to the surface of the 
previously applied coat. 

The epoxy intermediate coat was not to be applied before the second prime coat 
had cured a minimum of 72 hours and the minimum dry film thickness had been 
verified and approved. Any touchup of the epoxy intermediate coat necessary to 
meet thickness and other requirements had to be done within 96 hours of applica
tion of that coat. 

IITITiediately prior to application of the #742 gray finish coat, all slotted 
diaphragms, inaccessible areas, etc. were pressure grouted with a grease type 
caulking grout furnished by the State. This grout was applied in such a manner 
that all voids were filled. 
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The #742 gray finish coat was then applied not less than 48 hours after any 
touchup of the intermediate coat on any given surface was completed. However, 
not more than 96 hours could lapse between the touchup and application of the 
finish coat. 

The epoxy zinc coating had to be a polyamide-cured epoxy meeting these require
ments: 

Number of components 
Pot life (mixed one gallon quant.) 
Solids by volume 
Drying time: At 70°F 

To touch 
To handle 
To recoat 

Zinc dust content, dry film 
Color 
Finish 
Gallon weight, mixed paint 
Flash point: 

Base 
Converter 
Mixed 

Temperature resistance, dry 

2 or 3 
10 hours min. 
56% min. 

1-2 hours 
5 hours 
24 hours 
89% min. 
Green 
F 1 at 
25 ·1 b. min. 

72°F min. 
75°F min. 
70°F min. 
340°F 

In addition, the supplier had to, at the request of the engineer, submit docu
mentation that the proposed coating had a proven performance record in similar 
environments for a minimum of 5 years. 

The epoxy intermediate coating had to be a polyamide-cured epoxy coating con
taining either or both zinc yellow or zinc oxide. Both the intermediate coating 
and the prime coating was required to be supplied by the same supplier, and to 
be manufactured by the same manufacturer. Furthermore, the two coatings had to 
be recommended by the manufacturer for service as a system in atmospheres normal 
to this location. 

The #742 gray finish appearance coat was supplied by the State at $48.70 per 5-
gallon bucket and meeting these requirements: 

#742g, Gray Appearance Coat 

Vinyl-Toluene Acrylate Copolymer, Goodyear VTAC-L 
Chlorinated Paraffin, Type I, Hercules, Chlorafin 40 
Chlorinated Paraffin, Type II, Neville, Unichlor 70 
Titanium Dioxide, Rutile, DuPont R-960 
Lead-Free Zinc Oxide, ASARCO, AZ0-33 
Diatomaceous Silica, GREFCO, Dicalite WB-5 
Bentone 38, N.L. Industries 
Dipentene 
Butyl Cellosolve 
Methyl Iso-butyl Ketone 
Xylene 
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Pounds 

190 
65 
85 

175 
50 

150 
3 

15 
25 
80 

245 
1083 



Consistency: 85-95 KU 
Grind prior to Diatomaceous Silica: 5 minimum 
Grind of finished paint: 2-3 
Gallon Weight: + 0.05 lb. of theoretical gallon weight 
Color: Match CoTor Standard 
Gloss, 85°: 5 maximum 
Skinning: No skinning within 48 hours (Test Method Tex-811-B) 

Labeling: Each container shall be labeled with the following: 

"One gallon of thoroughly mixed unthinned paint 
should theoretically coat 775 mil (dry) square 
feet. 

Aromatic or ketone solvents may be used for 
thinning and cleaning purposes." 

The contractor was alerted to local ordinances and regulations as prescribed by 
municipal and county governments and the Texas Air Control Board which were 
applicable to this project. 

One 6-ton sandblast pot, rigged with two hoses, was used for sandblasting. One 
-gallon water tank and air-powered pump was used for pressure flushing as per the 
specifications. One 5-gallon paint pot, rigged with two paint sprayers, and one 
2-gallon paint pot with one sprayer were used for painting. A mechanical agita
tor was used for mixing paint, and one pickup truck and one flatbed truck were 
used for transporting materia 1 s and personne 1. The compressed air for the 
equipment was supplied by pipe from a compressor station at the Port Isabel end 
of the bridge. Scaffolding was used for access to structural members and once 
set in place for cleaning and painting of an area, could not be removed until 
all cleaning and painting of that area was completed. 

This project was bid at a total cost of $295,363.00. The final estimate of 
$295,248.00 was paid, consisting of $27,000.00 for mobilization; $4,500.00 for 
barricades, signs and traffic handling; $248,863.00 for cleaning and painting 
existing structures; and $14,885.00 for special grouting. 
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APPENDIX A 

TEXAS AIR CONTROL BOARD 

PARTICULATE AND METAL ELEMENTS 

REPORTS 



TABLE 11 

PARTICULATE POLLUTANT INFORMATION 

Methods 
Retrieval # Name Symbol Code A 11 owed Decimal 

1 Particulate TSP 11101 91 0 
2 *Nitrate Nitrate 12306 92 1 
3 *Sulfate Sulfate 12403 91 1 
4 *L ithi urn Li 12138 92 3 
5 Aluminum Al 12101 96 2 
6 Silicon Si 12165 96 1 
7 *Organics Organics 11103 91 1 
8 *Fluorine F 12202 71, 91 1 
9 Chlorine Cl 12203 96, 91, 93 2 

10 Arsenic As 12103 96 3 
11 Cadmium Cd 12110 92, 96 1 
12 Beryll i urn Be 12105 92, 93 3 
13 Iron Fe 12126 92, 96 2 
14 Lead Pb 12128 92, 96 2 
15 Chromium Cr 12112 92, 96 3 
16 Copper Cu 12114 92, 96 3 
17 Tin Sn 12160 92, 96 3 
18 Antimony Sb 12102 92, 96 3 
19 Mangan~se Mn 12132 92, 96 3 
20 Nickel Ni 12136 92,% 3 
21 *Bismuth Bi 12106 92, 96 1 
22 Molybdenum Mo 12134 92, 96 3 
23 Vanadium v 12164 92, 96 3 
24 Titani urn Ti 12161 96 3 
25 Zinc Zn 12167 92, 96 3 
26 Cobalt Co 12113 92, 96 3 
27 Calcium Ca 12111 92, 96 2 
28 *Sodium Na 12124 92 3 
29 Strontium Sr 12168 92, 96 3 
30 Potassium K 12180 96 2 
31 *Magnesium Mg 12140 92 3 
32 Barium Ba 12107 92, 96 3 
33 Phosphorus p 12152 92, 96 3 
34 *Cellulose CELL 16320 91 1 
35 Sulfur s 12169 96 2 
36 Germanium Ge 12125 92, 96 3 
37 Selenium Se 12154 92, 96 3 
38 Bromine Br 12201 91, 96 3 
39 Rubidium Rb 12176 92, 96 3 
40 Zirconium Zr 12185 92, 96 3 
41 *Niobium Nb 12147 92 1 
42 Iodine I 12204 96 3 
43 *Tungsten w 12178 % 1 
44 *Mercury Hg 12142 92,% 3 
45 *Boron B 12108 92 1 
46 Thallium Tl 12173 96 3 
47 Lanthanum La 12146 96 2 
48 *pH field pH 70001 91 
49 pi I field pll 70002 91 
50 ID numbers 70002 91 
*These pollutants are not XRF 70003 91 
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THALLIU!' u .019 ·.018 .025 .022 2 .03ft 

rtN ftl! .219 -.OZJ • ll9 .091 8 .165 

........ 
(X) TITANIUII ft8 .JZii • 025 • 107 • Oft 17 .136 

VANADIUM u • 009 •• Oli7 .119 .012 0 

lJNC ft8 .05 -.033 • 09 .007 25 .023 

liiiCDNlUM ft8 .018 -.016 .041 .01 ll .ozz 

-- ------·-·-
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--------

COliNfY& C'HE!f ON aAI<Ji.IM 53 .380 -. lZO • 211 .153 6 .Z35 

9 It JON 53 .058 .015 • ozz .ou 30 .030 

C 40"'1 U M 53 • 236 -.ou • 116 .0~4 6 • 17:1 

C Al!:I Ulf 53 4.7 .z t. 6 .051 25 1.& 
- ----·· ----

CHPOI'It UM 5J .0 4Z -.016 • 040 .017 11 .OJl 
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----___,._, 
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NJC!(EL 53 .023 -.001 • Ol 2 .005 " .o 15 
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N ...... 
lJNC 53 .06 - .ozs .09 .007 H .021 

7 IfiC[)HIUI'I 53 .031 -.013 • 037 .01 ll .023 
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1.2 -0.034 
1.a o.Q3& 

-O.'J -0.056 
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7.?. -.}.046 
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5.4 -o. 053 
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t.4 -u.o3::. 
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22 

CL 

2.32 
-o. tl7 

o.ao 
o.se 

-0.18 
-0.68 
-1.02 
-3. 36 
-o. & 9 
-o. 1 1 

1).94 
1.Si! 
t. iH 
4.96 
2. 27 
1. 34 
4.~6 

2.H 
o. I! t 
2.58 
2.49 
2.29 
3.39 
1., 4 
2.85 
2. 25 

3 
3.55 

t:; 
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0.001 
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-o.cu 
-0.00'1 
-a. a or 
•C.CL) 
-o.o1a 
-o. 041 
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- o. ozr 
-0.031 
-o.ctt 
-c. oz& 
-0.0 1& 

O. Cl.S 
-c.ctz 

0. C03 
O. COlt 

-0.004 
-0.024 
-0. 027 
-o. C41t 
-o.o11t 
-o. o&~ 
-o. Oh 
-O.Oit.S 

·0 .03 
t. o7 -c. ctr 
2.49 -0.063 
o.a!! -o.coc. 
t.72 -0.03b 
o.57 -o.cu 
2. &6 

1.4 
t. 46 

-o.o5 
2. n 
0 •" 4 

Ito& 
2.85 
1. It 2 
3.2 

o. 4 3 
3.1t2 

-ll. 059 
-c. C4 

-o. cor 
-0. c 21 

C.OO"::> 
-c. 0 3f 
- (). 021 
-0.023 
-c.oo:> 
-0.014 

1}.004 
- o. c c.; 

cu H 

C.\49 c.C2 
C.1(5 -0.016 
C.CI!1 ·.:;.CCL 
C. Cltt. G. 0 C 3 
O.OS9 -O.OCb 
c.C19 -o.015 
C.l54 0.014 
C.H4 0.022 
c. cs7 -o. 011 
c.c84 -c.cz 
o.C96 o.oc1 
C.lt:l! -0.025 
c.c1a -c.o2e 
c.cn -o.otJ 
C.(!le O.OCo 
c. 121 -o.oca 
c.c~or o.cct 
0. c 95 0. 0 0 5 
C.Cit3 ·O.OlE 
C.CB ·0.01& 
o .o7 o.o23 

c.cE6 -o.oce 
C .C85 •0.008 
o.toe -o.o<!l 
Cl.C86 ·O.Cl3 
c.C73 -o.o B 
O.CIIt -o.C~3 

O.tl1 -0.02 
c.o& -0.051 
C.l3l·0.017 
o.o~ -0.01 
c.u~ -c.c5 
C.l25 -O.C1 
c. c e2 -u .ll37 
C.C72 0 
C.Cd7 ·0.013 
C.(o9 
(.(23 
C .CH 
c.r62 
(.012 
C.C43 
(.(62 
c.c.s5 
c. C35 

u .oz 1 
-o.c~3 

·0.014 
-O.C3 

-o.c~3 

-o. c 12 
o.oce 

-u. o H 
·ll.062 

-0.101 
C.1b8 

-c.cze 
-0.009 

0.0&2 
-C.109 
•C.297 
•Cl.Z06 
·C.012 

C.Ol2 
(!. 1,66 

·0.141, 
·0.09 

-0.381 
0.053 

-C.CBE 
o.oss 

-0.114 
-C.t:.l3 
c .113 
0.137 
-o.o2 
0.155 
0.06 9 
G.C8\J 
c .181 

-c. 363 
C.149 

-C.107 
-0.114 
-0.219 
-C. 0& 5 
-0.051 

0.053 
-O.Cl2 
-c.u2 

c .o:n 
·C.Ci'9 
c. 191 

- c .21 t 
C .Cit 5 
c. 112 
c .1)2 9 

-0.071 
0.088 

FE 

-o .12 
0 

0.13 
0 .zs 
1.03 
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0.0115 0.03 
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o.1 -o.o46 ·o 
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1.oa -o.o.s1 -o.o& 
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CA 
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-0.9 
-0.1 
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-0.6 

0 .I 
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2.3 
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0.5 
0 .z 
0.3 

-0.5 
-0.5 
-0.2 
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1.4 
3.3 
1.3 
3.9 
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-1 
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-0.2 
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t. t 
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0.2 
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n 
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0.01)4 
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-O.C01 
o. 00 1 

-o. oos 
0. Olt2 

-0.039 
0.012 
0.005 
0.014 

-0.011 
-0.012 
-0.01 
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-0.076 
-0.025 
-c.o2s 

o. 021 
0.005 
-0.02 

-o.ot7 
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-o. oH 
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-0.007 
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(;.015 
-o. 04 c 
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-0.01)6 

o. 013 
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lL 
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-0.>13 
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0.17 

-0.42 
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2.3 
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2. (18 

3. 12 
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-o.c1s 
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-C. 0 OJ 
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-o.Ot6 
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-o.o21 
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cu 
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c. \14 
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0.132 
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0.06 
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c. 35 e 
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;.c-:til -0.15 -o.u o.oa 
-c .on Q._& __ -~~QQ7__ o.'-='1"=5'-------
-c.os6 o.&8 -0.012 o.26 
-0.14 o.1s 0.112 o~·~1~t __________ _ 
o.1i4 o~8 o-~-144 o.n 

-C.049 0.49 -0.009 0.19 
-.;o~t7 o .46 0.011 o.!l 
-0.14 o.56 o.159 o.~-~z _____ _ 
0.133 z.o9 o.14.C- o.a5 
o.051 o.54 o.225 o.21 

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

0.136 0.58 0.241 0.26 
-0.274 1.13 -0.103 -O.C4 
-0.038 1.34 0.05 0.1 

0.011 1.21 O.llt2 0.19 
<;.o95 o-.92 _o:-162 o.11 
0.25 1.41 -0.095 0.11 

c .ooe o.66 -o~ o-,-6- -o."-'2=-=6o------
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-c.oot 1.&9 o.1o5 o.o6 
-0.04 2.13-0.339 ----0~2 ----
(.208 2.12 -0.211 O.C9 

- c .o8 4 3.88 o .o31 o:zr» 
-C.347 __ Q_!~L-~!1~?- _ 0.1._._1 ______ _ 

1: 



S!TE (CONTJNJEl) : B~O•NSYlLLE Cl"J) 
LOC (CONTINUED) : o50 
SJTE (CONTI NUt::~) : 4 
AG (CONTI~UEO) I F 
PC (CONTINUED) : 1 

OAI"E HaP Al Sts AS 

84oao4 
840810 
840816 
840822 
840828 
840903 
840909 
8405115 
8 40 921 
840927 
841003 
841009 
841015 
S41021 
841027 
841102 
841108 
841114 
841120 
841126 
841202 
641208 
841214 
841220 
841226 
850101 
850107 
850113 
850119 
850125 
850131 
850206 

80 
70 
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5~ 
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56 
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93 
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50 
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0.&1 

-o. 39 
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0.005 
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-0.014 
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- o. 02 6 
-0.024 
-1).011 
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C.CI9 ·O.Oll 
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0.018 -0.014 
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c .257 -0.022 
o.o42 -o.o~1 
C.107 ·0.035 

cu 

C. I 35 
0-.12 

0. C&& 
C.Cc4 
c. c e 3 

GE 

-0.014 
-O.OCi1 
·0.014 
-0.023 
-0.016 

-c .ou 
0.042 
C.004 
c.z~o~o 

-0.132 
C.087 
c .111 

0 
-c. 07 3 
- c .toe 
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-c. 059 
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0 .219 
0 .2&9 

-C.112 
-o .116 
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-0.09 9 
-c .ou 
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0 .1b6 

-0.235 
-o. 38 5 
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-----------------

3 

4 

5 

6 

Ft. LA f_IL ·------8 
9 
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1.& ·O.OH 0.19-- ----·--·-, 

2.3& -0.337 0.18 12 

o.11. .;;o:2·a2 ---0.21 
3 .r. r. -o • 2 11 o • 13 
o.78 o.134 o.ce 
0.23 -0.3 0.14 
0.78 -0.161 0.33 
o.61 o.t99 ~o~-~1~2~---------
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o.s1 -o.oo3 o.o6 
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0.3& 
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5!1[ (~QNTJN~EJ> : H-Plt~GE~ 
LOC (CONTINUED> : 2320 
S!TE CCONTIN~£0) : 1 
~G <~J~TJ~UEJ> : f 
PC CCONTl~UEJ) : 1 

uAT~ TSP ~L S3 

d40131 
84020& 
840212 
S40218 
b40224 
840313 
840319 
840406 
840412 
840416 
6404l4 
640430 
040506 
!140512 
840524 
d40530 
840&05 
840611 
<U06l7 
1140621 
640629 
640705 
840711 
640117 
8407ll 
84081& 
840822 
840903 
841003 
64100) 
841015 
841021 
841 Ol7 
841102 
641108 
841114 
641120 
84112& 
841202 
841208 
841214 
641220 
841226 
650101 
850101 

11 
40 
l9 
51> 
30 
21 
51 
8\1 
71 

133 
102 

111 
14~ 

31 
31 
43 
42 
61 
2d 

100 
die 
51 
&I 
61 
81 
80 
31 
?.8 
37 
v 
51 
5d 
36 
22 
56 
38 
3-\ 
5'1 
40 
36 
60 
29 
32 
1>1 
39 

-o.n 
-1.34 
-o .1 & 
-1. 3 3 
-0.1 1 
-9.15 
a .41 
0.65 

-1.85 
o.u 

-O.J3 
0.47 
-2. 1 

-0.0} 
-6.117 
-z .13 
-3.17 
-3.1 l 
<).4~ 

l.o 3 
-o.n 
o. 7 8 
1.36 
- o. 6 
1.47 

-3. :>a 
-z. 41 

-7 
-0.06 
-1.6 3 
u.u 

-o.21 
o.c.9 

-16.36 
-15.17 
-s. 2 1 
-6.d9 
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-0.12 
-o.H 
-o .8 3 
-o. 43 
-0.44 

- 10.31 
0.1 

o.cn 
-0.003 

0.021 
o. c 62 
J .025 
o.o~ 

!).091 
0 .051> 

-O.L5d 
-o .1 or 
-c. Q7 

-o.oo2 
I) .1 04 
o.o 64 

-o .1 39 
-O.Oft 
O.OC4 
O.J7'J 

-o.oo2 
J.CH 
0.053 

-I).~Od 

u.o 31 
-0. 0 31 
-0.095 
o.oer 

-O.l51 
-0.082 
-0.14~ 

-0.142 
-0.223 
0.255 
0.1~5 

0.021 
0.168 
o.oes 

-o .2 33 
-o. o 2& 
-o.o .. 

-c.o51 
-0.023 
-o. 2 03 

0.132 
-a.o8z 

0.121 

(~j~if- It' ~.,) 

.~$ ~A 31' 

TAC~ PA~fl~JLAT~ & r~T•LS• 19114 
03/\3/8~ 

cu (;~ Cfo. C.L CIJ 
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l.l -O.OlZ 
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0.5 o.cu 
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O.bl 
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o. 04 7 
-O.C38 

D. 014 
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-O.OH 
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-0.018 
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a. os1 
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-o. C6 

-0.664 
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-0.0&7 
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- o. 1 24 
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0.035 ·J.OH 
1).001 ().\0') 

0 0.023 
C.IJH 0.042 
c.029 o.c6 

-c~.oo3 a.oc~ 
0 .o u .,~ .093 
c .02~ 'J.o.:s 
0.029 -J.Z09 
0.002 ·0.016 
c.oz~t o.ct 
0.056 -L)o022 
0.011 0.071 
c .021! 0.0!4 
o .04 2 a. o ez 
c.oos -o.co 
0.020: J.02j 
G.007 -J.l2:i 
0.014 -O.U9 
0 .oo 1 •J. 121 
C.022 0.223 
o.oos 0.214 
C .0 4 E 0 • l ttl 
O.C24 O.OS3 
0.021 ·:>.tb 

-0.024 -O.OH 
C.028 -0.228 

0 -) .z 4:1 
- o. o 2 -o. 233 
c .ooe -0.4:1 

-0.006 J.l4!i 
I). 023 -',} .l ~4 

- t. 2 - o. 02 <) 

-2.4 -0.0\6 
... s -o. 021 
1).4 -0.051 
3. 4 -o. Of> E. 
z.a -o.cu 

0 -0.043 
1.2 -0.003 

-o.lt -a. ou 
-L 0.007 

-o.s -o.c21 
0.6 0.001 

-L.Z -1).007 
0.5 0. OOo:: 

-1.2 -o. all 
-o.t o.os2 
-o.L -o.ao9 

1.6 -o.oo~ 
-c.L -o.ooe 
-1).4 -o.oo2 

o. s -o. OH 
o.4 -o.o25 

-o .4 -o. 011 
3.3 0.01 
3.t -o. ou 
3.6 -0.0\4 

-o.3 -o. oH 
0.2 -0.01 

2 -0.072 
1.9 -0.053 
2.7 -0.083 
0.8 -O.OIS 
3.3 -Q.Ofl6 

1 'l. 00~ 
2 0.006 

\.4 -O.OH 
t.4 -o. oo 1 

-1.2 -o. 054 
0.5 -0.052 
0.9 -0.012 

25 

1.7 
l. 4 4 
o. b 2 
1. 4 5 
2.25 
l. 7 2 
4.77 
3.04 
5.54 
2. 3 3 
1. 9 3 
l. 5 s 
2.34 
2.5\ 
2.1 3 
1.49 
2.38 
2 oil 
z. 2 5 
2.17 
O.'J6 
1.75 
l. 1 5 
0.93 
o. 35 
0.45 
o. 1 3 
2.13 
2. 9 9 
z. 311 
0.06 
J. l 6 
2. 17 

-C. lEi 
2. 0 5 
o. 4? 
0.4 

~. 92 
\.17 
1. 2 9 
l. 21 
o. 6 6 

-0.022 
-o.oo;; 
-0. ooz 
-o.oto 

0 
-O.C4! 
-O.Cl4 

O. OOo 
-o .a.; 

-C. 0 lS 
-0.024 
-o. Cll 
-o.ou 
-0. COo 

-a .04 
-c. Ceo 
-0.044 
0. 004 

-C.053 
-0.051 
-O.Ol:l 
-o. c 3r 
-0.033 
-0.041 
-0. c 3:. 
-o. c ll 
-0.006 
-0. OOB 
-O.Cl5 
-0. C06 

0 
-c. CC2 

O.OH 
0. 002 

-0. Q 04 
-c. cor 
-0.011 

0. Ctt 
-0.00!1 
-0.0\4 
0. 002 

-O.COJ 
-0.017 
-0.003 

cu 

c. (57 
O.Cl115 
0.153 
c. t 23 

0 .lt 
0. c 9Ei 
(.(85 
0. 318 
0. 117 
C. C/7 
c. t 14 
o.tz 

c. (47 
c. c 92 
c. 132 
c. ll2 
c. 104 
o. l 02 
0.1ll! 
c.cee 
c. 10 9 
C.OH 
c. 14 3 
C. I C2 
0.21\ 
(.206 
c. 155 
Q. 106 
C.l:49 
C.C82 
0. 1l!l 
O.C&9 
C.CH 
o. 066 
C.C73 
C. C75 
c .c 34 
C.Co3 

C.l 
C.C92 
(.(42 
C. C5l 
C.C56 
C.Q55 
c.Cl'9 

GE 

-0.001 
-o.o25 
-0.0~2 

-o.oc5 
-0.001 
-o.oc8 
-0.021 
-O.OC9 
-ll.015 
-O.CH 
•o. o 18 
-O.OCl 
-o.OCl 
0.006 
-o .01 
0.009 

·0.01& 
-o .oo6 
-0.014 
-C.02l 
-o .01 
o. 0 t4 

-0.026 
o. 031 
o.o 3l 

-C.Otl 
•O. 0 0 l 
0.004 

-o. oz 1 
•0.012 
-o.otL 
-0.022 
-0.021 
-0.04:9 
0.0 Cl 

-o.oc2 
-o. 02 6 
0.003 
-O.Cl 

-0.0!6 
·0.025 
-0.021 
•0.023 
-0.01!8 

0 .Ollt 
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---·------------

J H - l, ____ .f,._8 _____ _ 

0.04 0.2 -0.079_ ~O.C4 ,, 
-----

-o.t5s o.53 -0.011 o.ot 
-c.2_oz ____ 9.•_,. -o • ..::o~1-=1-~o~.7o2'=-_____ _ 
-c.c22 o.48 o.c8l c.c8 
-o.u o.1a o.14.2 ____ Q.!_Q~_ 

-c.o29 o.l9 o.119 o.c1 
-C.094 1.92 -0.108 -O.C4 

0.121 1.72 -o.oi5 o-:-05 
-o.o96 1.12 o.2r4 -~o~·~o~'------
c~ii87 2~z-t: 0.2 O.C9 

-0.115 1.12 0.006 0.14 
0 .10 I! 0. 79 -0. o82 --':o"".'-'o;-;;:,'-------
-0.09 t.l3 o._Q_l4 _::-0..-.1_6 ____ _ 

-0.021 o.4 o.oo1 o.cr 
-0.006 0.52 0.489 0.02 
-0.286 0.11 -o:c16--~o~.~o~2~-------
-c.153 o.&4 o.o69 o.1 
o.n1 2.15 o------o-:1 
o.L47 o.49 -o.2l9 -o.o2 

-c.161 4.21 -o.i68- c.ct.-
- o .2 35 2 .39 o • ~1o,_,2:;,---'-'o,., • ..:::o~5 _____ _ 
0~036 - 1:411 0.09 o.u 

-C.056 1-79 o.526 -o.CJ 
C. C5 7 1.82- -~~~ fiJ--o. 12 --

-0.212 1.26 o.o6 0.12 
-C.Cl9 2.12 -o.oi4 -- 0.01 _____ ----

C.21t5 o.4 -o.09l o.1 
- o .12 9 -o -:57--~o ~li4~o,.::.'-"o'=5------

-c.l o.42 -o.o49 o.o....:a~&c------
o.LL7 0~48 0.247-- C.C4 

-0.182 0.64 -0.167 Q._Ol 
-C.519 0.4 0.184 O.C9 
-o.4o6 o.4 c.o22 o.c5 

0.243 -0.1- -o.05--=<~o------

C.202 o.l4 -o.o54 o.c1 
C.402 0.3 0.094 ---·-c;~-1---

-0.165 o.34 -o. 1!89 -0.01 
-o.551 o.41 o. ota o~ ff ___ _ 
-0.111 0.14 -0.553 -O.C9 
-O.Z42 0~26-,;;0~016 O.Cl 

-o.55 o.23 o.381 -o.u 
-C.l41 0.16 0.041 -0.0-1 ------
-C.087 -o.or -0.264 -o.c5 

-0.09 0 0.331- -0~06 
C.0&1 __ 0_._49 __ ~~ 172 __::O....:•....:C_:_9 _____ _ 
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SITE (CONTINUEJ) : HA~LI~GEN 
lOC (CONTlNUED) : 2320 
SITE CCONTINUEI)) 1 1 
~G (~DNTINUEI)) : r 
PC CCONTIHUEO) : 1 

OAJE TSt> Al Si! 

(jjAffi" loOf<IISJ 

AS 94 ~~ cu 

850113 
850l19 
850125 
850131 

12 -e.2 -0.229 -0.011 -o.~5~ -o.oo4 l.1t2 
37 o.5 0.211 -0.04j -0.11 c.ooz -u.ct~ 
41 -9.27 0.203 o.048 -0.122 0.012 o.1!1 
31 -1o.az o.o11 o.oo1 -0.224 o.o3 o.14l 

SITE : HA~LJNG~N (uP~) 

LOC I 2320 
SITE I 2 .G : t 
PC I 1 

OUE TSP "L 

840101 
840107 
840113 
840206 
840212 
840Zl8 
840224 
840301 
840313 
640319 
840325 
8403l1 
840406 
640418 
840424 
840430 
840506 
840512 
640524 
840530 
640605 
640611 
840617 
840623 
640629 
lilt 0105 
840711 
840717 
840723 
840804 
840810 
840816 
840822 

3& 
29 

9 
40 
44 
47 
33 
30 
2b 
6~ 

43 
&2 
14 

124 
19 

116 
116 

33 
26 
44 
3d 
61 
25 

100 
82 
&5 
51o 
65 
~2 
13 
63 
71 
33 

-1.2 
0.46 
0.49 

-0.19 
-1.0 s 

-12.12 
·i.05 
-o .36 
-1.7 

-5.n 
-0.44 
-4.13 
- o. 2 
0.77 
0.03 

-.3.32 
-2.76 
-5.35 

0.3 
-0.57 
-3.7 
2.07 

-o. r 2 
2.37 
2.l6 

1 
0.69 
1).92 

-1.29 
1.74 
-0.3 

-2.4 3 
-0.12 

58 

0 .o 33 
0.022 
o.o 33 

-o.o 11 
-O.OZl 

0.004 
-0.072 

0.11.3 
-o.un 
-0.102 

0.004 
-o.IJ n 
-0.101 
o.o1a 
0.074 

-0.074 
0 .o 4j 

-0.154 
o. 002 

-o.o55 
-0.024 

0.071 
0.019 
0.035 
0.102 
o.o 34 

-u. 105 
-0.081 

o. 0 tl 
-o. a 34 

0.04 
-0.1 54 
-0.224 

.lS 

0. 04 
0.0% 
o. OC7 

-o.oca 
u.02 

o. 013 
-o.oo5 

0.009 
-o. 0111 
o.o~t.; 

-0.012 
-0.026 
-O.C16 
-0.03 
0.006 

-O.C33 
-0.015 
-0.006 

0.001 
-0.037 

0.00!1 
-o. oz 

-0.023 
0.048 

-o.O~j 

-C.Oc2 
-o. 02 
0.025 

-O.C23 
-o. oor 
0.02~ 

O. C2 1 
-0.04& 

BA 

0.21 
o.o 19 

-0. OB 
o. 046 

-0.066 
0. 213 
0.009 

-O.tt) 
-0.113 

0.184 
-o. z 78 
-o. ou 
-o. 1 u 
o. 001 
O. Old 

-o. z 12 
-c. o t& 
0.152 

-o. 113 
-o. 103 
-0.457 
-o. 3 o~ 
-o.z O!J 
-0.147 
o. 1 07 
o. 0 ~:, 

-o. o 51 
-o. 1 tr 
o. 2 3 6 

-o. oB 
0. 38 

0.144 
-c. 3 6 3 

tlf: 

C.002 
-0.016 
-0.002 

0 .Ol8 
j) .oo s 
0 .o 12 
C.014 
0 .o 1 s 
0.021 
-o.o2 
0 .022 
0.043 
o .o 1e 
c.o46 

u.o1 
0.045 
0 .o 37 
0 .02 6 
0.006 

cu 

0. 0 14 
·o. o 11 
-o .14lf 
-o. o 12 
-1) .o 93 
0.1 ~6 
O.ll 

-~ • t 79 
o. C2 

0 .o f2 
-o .o 15 
o. 059 

·o • 192 
-J .1 3l 
·0. 1 (& 

0 .ou 
0.045 
o.OE9 
-o. C4 

0.025 -0.0~7 
0 .o 17 0. 0& 
0.032 -J.lll 

o. 02 0. 0 24 
o .002 -o .oo3 
0.031 -0.012 
o.ose ·:>.0!4 
o. o" 9 - o. c~ 
o.ou -o.1es 
0.024 J.035 
J:.o2: -o.o~z 
o .oo2 -o. o 

-C.Ol2 J.O:I 
o.o4 -o.oce 

~~' Ct< 

- t .1 -o. o 1 e 
-1.2 -u.o35 
-0.4 -0.013 
-1).1 -0.033 

c.~ 

-l. 7 
-1.2 
-1-~ 

1.2 
1.1 
0.5 
0.3 

-1.8 
-0.7 
-1.6 
-o.s 
-o.5 
-0.3 

1.7 
0.6 
1.:1 
0.4 

-1.4 
-1.4 
-0.9 

().9 
·1).6 
-0.7 
-1.1 
-0.1 
- 1.4 
-0.6 
-o.e 
-o.J 

-l 
-1.2 

1.7 
l. '} 

26 

cr 

-o. c 14 
o. 024 
0.042 
0.014 
o. 017 
0.03 

-0.007 
o. 00 J 
-0.02 

-0.069 
-o.oa5 
- O. 012 
-o.os 

• O. OH 
-o.ot. 

-o. 021 
-O.Ol4 
-0.01!1 
o. 00 3 
0 .o 4l 
o.oo6 
0.1)41 
c. 031 
0.032 
o. 036 

-0.032 
0.007 
-0.04 

-o.oot 
-o. oo3 
-0.022 
o. 018 
-o .o 3 

CL CIJ 

-o.o1 -c.co1 
o.11t. -c. cor 
o.52 -o.o2o 

-0.12 -o. CH 

u 

3.4 
o. 45 
0.2 

2.2~ 

o. 54 
0.&2 
1.15 
1. 6 2 
2.14 
0.2 4 
1o 71 
1. 1>2 
2.54 
:..53 
1o 4 5 
2.H 
1o 2~ 
1. 7 3 
1. 32 
2.2 

2ol9 
2. J6 
1. 6 7 
2. 5e 
2.05 
2. 19 
2.47 
1. 1 1 
t. 55 
2.91 
1. 39 
1. 3!! 
0.18 

c.o 

-o. oot 
o. 001 

.) 

-c.oo:; 
-o. ou 
-o. c 1& 
-o.o22 
-o. o u 
-c .01 

-o. c 1r 
-o. 01~ 
-o. ozr 
-o. 023 
-o. 02, 
-0.01& 
-C.C1:l 
-o. o 1:, 
o. 001 

-C.C23 
-o. o 3o 
-0. 002 
-O.C25 
-o. ooz 
-o .oil 
-o .04 

·O.G32 
-o. o 34 

-o .o4 
-C. C64 
-0.05.i 
- o. o 1<> 
-c.o, 
0. COl 

<;U G!: I 

c.o21 -o.o15 c.oo3 
C.O,! -0.016 0.111 
C.011 -0.049 ·C.117 
c.C46 -o.ot~ c.368 

GU 

o.oee 
0.12 
c.ct 

c.c13 
O.C55 
(. Cll 
0.05 

o.C46 
c. c 37 
C. C59 

0.05 
C.Oii4 
C.C99 
O.C54 
C. C67 
C. Cl 'I 
c.C44 
0.045 
c.1c~ 
o.ce 
0.03 

C.C14 
C.C56 
C.C61 
c.ce~ 

0 .o 3 
c.C42 
C. C21 
C. C44 
C.01B 
O.C14 
C.C2S 
C. C25 

CiE 

o.ocz 
-0.016 
-o.cc1 
-o. oo4 
-o.o2s 
-O.Oii 

-C.C1 
-o.oo1 
-o.oce 
•O. 007 

0.01 
-o.oc5 
-0.016 
0.004 

-0.024 
·O. 012 

0 
o.oo4 
O.CC3 
o.oc1 

-O.OO'i 
-0.(2 

-0.022 
-O.OZE: 
-a. o 11 
0.025 
o.oo6 
0.022 

-o. ooe 
-o.o21o 
-o.oo~ 

·0.011 
0.012 

I 

0.168 
-0.165 
-C.151! 
-0.001 

0.16 
-c .ue 
-o .065 
-0.348 
- c .041 

C.224 
0.042 
o. 05 

-o .164 
0 .o 7 

0.14 3 
-C.2H 

0.095 
0.16 

-c. oe 9 
-0.132 

0.161 
-0.338 

0.18 
-C.173 

c .316 
-o .1d2 

0 .o 4 
-0.185 
-0.155 
- c .091 
-c. 028 
-C.t06 
-C.264 

PIG£ 5 

F"t: u Fe _____ _ 

-o.o2 o.314 o.cl " 
0.44 -0.04 0-~-ll 

0.3 -0.256 0.06 1: 

o~T -o .28 -o. cz 

H U PB 

0.34 -0.044 -0.04 
o.2e -o.14e -o~-of·------
o .01 0. 1Z5 --;iO;-=.-;iC~l _____ _ 
0.13- O.OZ2 0.01 
0.59 0.256 0.11 
o.34 -o.oz5 o.C9 
o.24 o.ll6 o.c4 
o., -o.o34 - o-:u-
o.os o.182 o.c8 
1 ~6T-· o. 13 ,----,_=io~.'-'c<-i't'-------
o.4& -o.o18 o.c, 
c.el -o.oo6 T~tl--
1.22 o. 118 c. (4 
1.98 -0.289 --0~-
1.56 0.091 0 
1 .25~o~-o,-1 ------o.-....... cc74------
1.o4 o.oH o .1 
O.ll 0.422 O~Ol-
0.35 0.1:18 0.(6 
o .41 -o. 40£. o ~06 
o.39 o.1l3 o.ca 
-z~3z -o .12 ----.o'"""'.o...;o~,------
0 .41 -0.195 o.u 
4.51 -o.o61 -o.or __ _ 
2.3 -0.189 0.11 

1.96 -o. C86 -if. Iii ___ ··· 
1. 5 -o • oo2 _o,.."o""5.----____ _ 

z;21 o~357- o.c2 
3.&2 0.49 0.1 
2.34 -0.061 0.12 
1.66 0.501 O.C2 
2.48 O.CH O.t4 
0.39 0.1&4 0.25 



~!T~ CCONTJNU~)) I H-PL!NGiN C~PSJ 
l~C (C~NliNU£0) : 2320 
SITE (COHTINUfl) : 2 
~G <:ONTI~UEJ) : F 
~C CC~Nfl~UEO) : 1 

0-TE Lit' -L Si ~" 

d409U3 
e~to909 

S40'i15 
840921 
8 40 921 
il41003 
841009 
641015 
341021 
841027 
6 41102 
::141106 
641114 
841120 
641126 
841202 
641206 
841214 
841220 
8412l& 
b 50101 
850107 
850 ll9 
1)50125 
i150131 

25 -o.~2 
20 -0.95 
34 -2.03 
H ·0.09 
34 0. 15 
36 -0.6 
34 -0.29 
5o -o. 9 3 
5& o. 0~ 
35 -o.~5 

1a -u.o1 
4J -13.2~ 
36 -s. 6 a 
33 -u.22 
45 -15.7 3 
41 o.~te 

"' -0.29 
54 -0.29 
22 -12.49 
33 -o. 91 
211 -0.53 
3o -a.o1 
41 -14.16 
47 0. 6 5 
32 0. 55 

-0.029 
0.252 

-0.098 
-o.098 
0.161 

-0.091 
-o.to~o 

-0.22 
0.\32 

-0.028 
o. () 44 
a. os1 

-0.037 
-o.l1 
0.1 01 

-o .H1 
-0.252 
o.oe& 

-0.02'1 
-o.u7 

o. 04 
0. 2& 

0.595 
0.14 

0.132 

-o. o Jo 
-o. oz 
0. 014 

-O.Ol3 
- o. 044 
o.oc1 

-0.022 
-O.Oll 
-0.045 

O.OH 
0.055 
O. Of 3 
o. 007 
0.033 
c. Cit i 
0.021 
0.059 
·O.Jl 
0 .CH 

-0.009 
O. Olt9 

-C.Cl'5 
-0.04 

-0.024 
c. 021 

9~ 

-o.o1& 
IJ. 05~ 
o. 257 

-o. ttt. 
o. 206 

·:J.I 8':i 
-o. 122 
- o. 311 
-o.n 1 
-o.:>&'ll 
-0.27.l 
-0.511t 
·O.';>H 
-0.465 
-o. '>1i 
-o. 1 3" 
0.04i: 

- o. 0 51 
-o. 161 
o. 225 
o. 253 
o. 1 2~ 

-0.029 
-o. 314 
-0.318 

~~ 

o .o.n 
o .n.H 
0.012 
0.037 
O.Oit7 
0 .o 0 3 
o .otc 
0 .<)4 3 
O.OH 

·C.004 
-o.ote 
·G.01'5 

0. ~ 3 
• 0 .o 3 5 
-().036 
-o.oz 
0 .02 4 
ll.OO': 

-0.012 
(). 001 
0 .014 
o.oH 
0 .oo 1 
0.013 

-a .o J 9 

T\Ca P4~TICUL~Tl & ~fl'L~• 1~e4 

J3/13185 

() 

-J .\) 7:s 
IJ.Olit 

-o. o s2 
-o .a 11 

-o. o '" 
•<J. 315 
-,) .o s:. 
-o. o to 
•J • 0 ?o 
·J. 1 l6 
J. 2 !6 
J • t 93 
J.oeo 

·rJ.O~rl 

0. t 92 
·0. 0 Eft 
-). 3Cf> 
-o. 2 25 

0 .lf. 
-o .1 "" -o. 197 

i) .1 2l 
0 .zzz 

-o. u~ 
•O .191 

C4 CF 

-,).'! •oJ.019 
-2.3 ·G.023 
-0.2 -0.0'52 
o.3 -o.ta6 
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DATE TSP l4N 11!0 1\il p I( Fd Sf SI ~" 5 JL Sh T J v lN - 2!_ ___ 8 

------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ II 

841H01 2:> -0.006 0.00;) o.oto -o. :1121 0.11 ·O.OC3 o. '102 -- o.o~e t.o& -c.o12 -o.ce2 -C.427 -o.ee& 0 .JB -0.138 10 

840107 zz 0 -0.001 o.o1 -a.r.2s o.z2 -o .oc& 0.001 -- 0.101 2.2& c.co& -o.o~e -0.551 -1.105 o .41 -o~f3s , 
640113 31 o.oll7 -o.oo2 -o.oo~ -0.&9~ <iol1 0 • 0 05 - 0 • 0 12 -- 0.096 2.32 0 • Cl 0 3 - 0 • 0 13 - 0 • ~4 Ei -0 • 96 1 o .31 -0.111 12 

840218 35 0.022 -0.015 0.001 -0.55 0.25 ·o.oc9 -o.oo~ -- -O.Oit9 .... 0.03 -0.032 -0.459 -0.995 o-:44 -o. 044 

840224 liZ ().09 -0.016 o. 031 ·l.lH 0.3 5 0 .o 1& 0. 03& -- -o.ou 2.4 3 C.C04 ·0.033 ·C.727 ·t.Eit8 0.52 -0.026 

840301 34 o.oor o.ooa 0.001 -0.652 (;. 3 2 0. cz c.o.sz -- 0.20& 1 .52 o.c3~ -o.o!t -c.&z3 -1.304 o .5t -o.u,---- ----

840307 ltd o. oo e 0 0.022 -1.641 o.t7 -o.ott 0.019 -- 0.229 2 .oz O.C21! o.ce -0.832 -1.1e9 0.62 -0.156 

840 313 51 o. Olt6 o. 005 O. Olio -2. H3 0. ~ 3 ·:> .o C3 0.02 -- 0.2 44 3.3il C. CE6 o.c12 -1.426 -3.36 o .13 -o.1-4,-

840319 8'JI o. 02 'i 0.004 o.o1 -1.&2<~ 0.1 3 0. 0 22 C.014 -- 0.18 5 1.os -c.coz O.OCl -0.4~6 -1.328 0.58 -0.136 

840325 41 0.014 -0.003 0.022 -1.946 0.36 o .o 11 -o .oz11 -- 0.2 02 1 .43 o.oz o.o8r -c.652 -t.l7Z -~ -0.1!56 

840331 &d -o. oo 1 0.006 o. 001:1 -1.4 3r o. & 3 :>.OC11 -0.042 -- -o.o44 1.1r C.CC6 -0.012 ·C.465 ·l.llii 0 .49 o.o 13 

840406 116 0.014 -0.003 -0.01~ -0.693 t.o2 -o.ocz -c.oo3 -- 0 .oo 9 1 .2& 0 • C 16 •O. 0 E 1 o. ts 1 -o. ooz o -o~on 

840412 67 o.o37 o.oor -o.ooe 0.334 u.te -o .oos 0.007 -- -0.016 3.34 •C.Oii5 0.012 0.085 o. 005 -o .oz -o.ca 

d40418 106 0.004 o.oos -0.025 -0.411 0.19 -0.012 -0.03 -- -0.016 1.zs -c.c2r. 0.042 c .124 -o. o&5 -o .oz ..;o-:o f1 
840424 lll 0.014 o.oo4 -o. oc~ -o. Z8 ·0.08 ·0.001 -C.012 -- •0 .018 o .61 -o. CH -o .09> 0.1>4 -0.01 -o.oz -o.ou 

840430 9> 0.023 o.oot -o.oo& -o • .s -0.49 -~.021 -0.035 -- 0.015 2.47 ·C.C12 o.u 0~028 -0.028 
-------

0 -0.019 

640506 lH •0.019 o.oo& -o.oo3 O.ll 0.08 0. 0 1& -0.01 -- c .oo 7 2.85 ·C.C35 •C.091 c • 115 -o. oo e -o .oz -o .o 12 

840512 34 0.001 o. 001 0.003 -0.3 94 -o.o7 -o.ocz 0. 019 -- -o.oo 3 1.25 ·C.C~3 ·O.OC4 c.oz5 0.003 o.o3 0.021 

840518 35 o.ooz -0.003 -0.013 -0.940 -0.2 -o.oo4 -~.oo~ -- -o.ot 5 0.31 -o .o1o 0.004 0 .oo 9 0 .ooz -o .o3 -o.o 14 

840524 41 o. 01 Ei 0.005 -0.015 -1.1&5 -o.s -o.oc~o -0.023 -- O.OOE c.al -o.C63 -o.oc2 o. orr. 0. 001 -0.04 ·· o.cH5 
840530 63 o. 02 1 0 o. oc 1 -0.532 -o.H -o .o 01 -o. o 31 -- -0.012 2.01 -c.o1e -o.ozz -C.218 -o.581 -0.01 ·O.Cl 
640605 65 o.OZ5 -0.001 -0.004 o. 184 - o. CEi 0 • 0 C8 - 0 • C 34 -- 0 .o 16 o.s~ -c.cst -o.o~t o.or.z ~o.cio7- 0.03 -0.006 

8 40611 86 o.oss o.ooe -o.ou 0. 3.5 0.12 o. ct -o. o;n -- -0.003 o .e2 o.ctq 0. OEl 0.191 -0.126 -0.01 o.cz 

840617 25 -o. oo6 0.006 -0.001 -1.303 -0.11 -.J .02& o. 031 -- c .02 5 o .e; -c. C34 o.o34 -c.ooe o .ot -o.o3 -o.o.-z--------
840623 91 0.0&1 0 .01& -o. 01 -o. 5D ·O.Ei~ ·O.OC3 -C.C03 -- 0.026 1 -~" c. c 18 o. 3!1t 0.322 -0.0&3 -o .o3 0.001 

8 4062 9 91 -0.017 0.003 -0.013 -o. 12 -o. 3 0.015 -O.Olli -- 0.051 1.1 -O.Cl01 O.OE2 0.045-0.228 0.01 0~-024 

8407115 86 0.012 0.003 -0.013 o. 21 - o. 5 1 -o • o 25 - o. o 1 e -- 0.105 0. "' c.oz 0.211 o.23t -o.oo2 o.o3 -o.oc~ 

840711 r.e -o.ooz -o.oo& -o.013 0.146 0.24 ·0.018 •C.054 -- 0.109 1 .35 C.C07 -o. o 76 o.t45 -o.111-o;oa -o.o3z 

8 40117 &> 0.036 -0.008 O.OU! ·O.Iolof! o.35 -o.o11 -o.o3r -- 0.08" o.et -o.o3~ -o.o•6 0.229 -o .1 z -0.01 -0.032 

840723 101 0.057 -0.003 0.001 -0.145 0.4 8 o -o. o34 -- 0.12 3 2 • n -c. C3 s -o. o C7 C.361 ·0.144 o .o1 -o~-oze--

840729 56 O. 00 3 ·O.Olli o.ocz -0.055 -c.os -0.022 c.ooe -- 0.051 c .&s -c. C28 o.oe1 0.021 -0.147 o.oz -o.ou 

840804 50 -0.012 0.014 -0.001 -1.1o02 o.o9 -o.oz3 -o.oo.s -- 0 o.s9 -c.cs1 -o.2c2 -o.ose -0.451 0.03 -o~-c3 

840822 38 -0.01 -0.003 -0.02 -o. o o:; -0.27 -0.023 o. 022 -- 0.013 0.&3 ·C.C72 ·O.tC4 ·0.182 ·0.36 0.02 ·O.OIIi 

840828 116 0.03 ·O.Old 0.005 0.1 o. 1 3 -o • o C3 - c. o 4 2 -- 0 .o 11 1.74 ·C.C94 ·O.lC5 o.348 -o~-ooz-~-o.o2 o.ocz 

840903 40 -o.oo5 o.oos 0.01 -·· fl&1 -0.13 -~.005 -0-032 -- -0.031 -o .Ob o. 03 -o.oer 0.012 0 .o 1 0 .oz o.o ll 

640909 26 -0.012 0.011 -0.017 -z. 1 & ·0.41 ·0.1105 -0.01A -- -o.ose -c.o• -o.051o -o.12e c.or.2 -o.ots o .oz --o.o18 

640915 63 o. 00 1 0.008 -0.01 -0.514 -0.28 0. 0 cz 0.002 -- 0.002 1.3~ -0.034 -o.t -C.41 -0.916 0.05 O. OC6 

841021 53 0. 00 9 0 .o 11 o.o1 -0.12• -~.11 ·O.OC3 ·C.037 -- ·0.0&2 1.32 -c.co5 o.oa -o.H -0.332 0 .02 o.-ooe-

641102 H ·0.012 O.OOb -0.013 ·1.04~ - o. 11 o.ocz -0.049 -- 0.042 1. to 0. C51 0.182 0.01 -0.002 -0.25 -0.011 

841106 63 -0.024 0.006 -0.017 ·O.H4 
-·· 2 2 

0 .o cs 0.02 -- 0.014 1.9£. -C.CC1 O.lEZ -C .C5E o.-oos-u·o.z& -o.OC:6 

841ll4 72 -0.023 0.005 -O.OC9 ·0.276 -1.24 0. 0 15 0.033 -- 0.03 0 .87 C. CC3 o. 315 o. o 11 -o. oo3 -o .2& 0.031 

641120 5l -o.oo5 1).012 -0.027 o. 001 -1).46 0 .I) 13 0 -- 0.0&7 l -c.c25 0.02 0.008 -0.011 -o .21 o.on: 

841126 r.2 -o.ota 0 o. 016 -o. &82 - 0. 4 5 -·) • 0 24 -o.o& -- 0.()34 1.1o -c.c~oe -0.111 -c.o1s -o.oo& -o .z& -o.ocz 

941202 zr. -o.oo2 0.003 -0.007 -2. ll24 -0.1 3 0 • 0 cz - c • c 53 -- ·O.l:.l9 c .?1 -c.cc5 -o.151 -c.ct7 -o.o&9 -o.oz o.oz6 

841214 a; 0.012 -o.ot -o.oo5 -o.3t4 -o.3E -o.o11 -o.n59 -- -O.U6 o.9s -c.cts -o.o~s o.o7 -o.oo& -0.01 -0.034 
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LOC <CONTI NUEOJ : &50 ------
STTE (CONTJNUEJ> : 3 
H ((.,f'INTINUEO) : F -----· 
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u ~TE TSP ;tN !10 t.J I' ~ ~d )F SJ Sf' s TL ~h Tl " _ _ lH ____ llf ------ ------ ------ ------ ------ ------ ·----- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ -----
841220 34 ·0.007 -0.001 o. oo4 -a. ls.s -o.n. -u.ou -o.llte -- ·0.113 0.7b -C.C62 0.2~5 C.023 O.Q08 .. «J -_o._~~ 
!141226 6l -0.017 c.c1 -o.o12 ·t.~n -;;.1~ 0. () 24 C.059 -- 0.263 

0 ·"' 
C.C09 ·0.284 -C.095 •O.Z23 0.01 -0.131 

SITE I 8~~WNSV!LLE (/QU) 
L!lC : 650 
SITE : 4 
AG : F 
PC I 1 

J4fE lSP "'N 14() iii f l( c~ ;r ~ [ ~" ~ TL SN _U_. ____ ., __ ll ___ llf 

------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ -----
34011)1 43 -o.o1e -o.oo1 -o.oo~ -o.;s1 IJ. 2 6 ••) • 0 07 0.1)1~ -- o. tl!! t. 71 -C.C17 -0.02~ -0.315 -0.12& o .l9 -o._.t. !!__ __ 
a4011)7 33 o.oo5 -o.oo~ a.ooa ·0.374 0.17 I) o.olls -. c .t 0 5 2.61 C. CC7 0 -C.422 -0.876 0.4 -0.129 
640113 43 -o.c1J -o.oas c.ctt -o.n2 0.02 •I) .o c-1 O.C07 -- C'.1H 2 .il5 0.016 ·O.OS4 -C.418 -0.964 o. 38 -0.1H __ 
840119 30 -0.012 -o.oo4 0.011 -t.d<: o.t~ -o.ocz -o.ozn -- •) • 1 0 3 1o 98 0.019 o.otE -C.482 -0.977 0.37 -0.125 
840125 1 -o. o19 ll.oo6 -a.oos -1.351 ·0.2 ·0-~03 ·0.012 -. 0.112 t.or c.ct7 o.oct -C.41E -0.161 o.38 -0.1~3 
840131 15 -a.016 -0.004 -O.C04 -1.1e1 C.24 ·O.OC7 -0.014 -- a.099 0.6'1 ·C.C31 ·0.039 -0.367 •0.809--~36 -o.1z 
840206 55 0.012 -0.01l -a.C04 -o.:. 9b ~.19 -o.ooe -o.oo4 -- -a.oo3 o .9& C.C~9 -0.003 -0.1&8 -0.55& 0.35 -0.034 
H0212 53 0.018 -0.016 ·0.004 -a.36~ 1).35 ·O.OCl a. 011 •• ·O.Ol4 1 .11 ·C.C19 -o.cz -c.357 -o.844 o.-.ss o~o~i 
6402l8 &4 0.012 -o.a1e a. OG7 -o .313 c.1s • 0. C1 o. 024 -- ·C .024 2.24 -C.C11 ·0.041 -C.299 -0.745 0.37 -0.016 

- -----

840224 51 O.OJ5 ·0.012 -0.006 ·0.234 c.z4 -o.o11 -c.oa4 -- ·0.016 ~.o4 -c.C31 -o.oe1 -c.222 -0.646 0.4 -0.024 
fl40301 41 o.ooe -o.oo3 -c.o~e -o.12a 0.3 2 0. c cz -0. 0 05 -- -o. oz 1.55 ·C.C4t ·0.054 -0.435 -0.961 O • .S6 -O.OC5 
840307 4& -O.C12 J.Oa6 -~.OC3 ·a.341 0.07 •) .o ll 0.007 ·- ·O.'l2'5 1·' 0 a.oe8 -c.364 ;.o-:-e34o~35 -o.o15 
841) 31 3 3d -o .o 1 a.003 o.oo1 -0.96o G.15 ·0.013 ·0.011 ·- •a .002 1. 94 o.o1 0.048 -(.462 -0.988 0 .H 0.003 
64031-1 76 -o.o 1 -o.oo1 0.001 -0.573 0.66 I). 0 01 o.o 1l -- ·0.028 1.% C.C15 ·0.11& -0.242 -0.888 o ::is ___ · - -~~ 
840325 4~ 0. 00 t 0.01 0.012 ·2.125 0.32 ··J.OC3 0. 01 -- -o .J2'il 1.B c.c2a o.ou -c.so8 -1.09 0.36 •O.OC6 ... ·~--·~-

640 331 6.5 -o.o1e Q.01<! -0.011 ·a.451 u. 3 7 O.OC4 ·C.aO'l -- ·0.028 2.25 ·C.012 ().011! -c.5 -1.125 0.35 0.009 
6 4 0 406 105 0.031 -1).004 o.oo1 0.01 -0.21 -o.oco -o.oo3 -- -o.o2 1o 37 o.oz 0·01!8 o.o1 J -o_~1~L __ ~().02 -o.oc• 
640412 85 0.04i> J -o. oar -1.942 - o. 6 5 -o. o C4 o.oos -- 0.112 4.4 ·<.c22 -c.c9~ -c.cz5 -0.212 o.o1 -o.ou 
640424 113 o.a.)2 o.oos -a.004 ·0.479 o. o 1 ·o. o Cl a. 011 -- 0 .o 32 O.Y3 ·C.C14 ·0.088 0.13 0.002 -0.01 -o.oc7 
840430 101 0.011 -o.oa8 ·o.oo2 -~o56 -o.16 -0.012 -0.011 -- O.Oio7 2 .65 c.() 15 0.042 0.074 -0.027 -o ~oz- ;;-o.o 12 
d405Q6 171> 0.001 o.11o:. -o. 001 - o. 5 42 ·o.u •J.CCS -O.a15 ·- a.ou £.53 ·C.C54 ·0.053 0 • C35 - 0. 17 5 0 0 
640512 52 o.oz -o.oa1 -o.o15 ·t.SG1 - 1 ·:l • o c~ o.a2& ·- -o.ot 1.98 ·C.C35 0.1 c .co 3 0.009 -o.oz -o.o1z 
840518 56 -o.oo~ 0.016 ·0.012 -2. Z25 ·1. 16 0. 0 22 - 0 • 0 14 -- ·().00/o 1.82 -C.Cl31 0.~6 -0.148 -0.244 -o .o2 -o.oo2 
a40524 57 1).032 0.004 -O.a11 -0.561 -o.1e ·ll.oce -0.016 -- o.n9 1o1 -0.03!! -o. z 6 3 - o. o&-1 -;;.-o .199 -0.01 0.002 
ts40530 6£ ·<J-003 0.016 -O.C1~ -O.c52 •(J. 5 f 0 .o 16 c.a14 -- 0.012 1.7.1 c.c2-; 0.026 o.o 1 -0.046 -o .02 o.ou 
840605 11 0.016 ll.OOS -o.Oa6 ·O. 0 913 -a.1 o. 0 t2 a.ao4 -- 0.001 G.6> ·C.C01 0.0~9 -0.016 -0.183 ..;o .o 1 ~o ~oii 
8 40611 90 0.0.51 u.014 -0.019 -o.Oo9 (J .o 3 J .022 o.ov -- o.oot 1. 34 O.C29 0.095 0 .1 0 6 -0. 31 5 -0.02 o.oc• 
840617 4l o.o19 -o.ooa -a.oo2 ·0.131 c ·o.o1~ 0.021 -- -0.003 I • ()It -o.c5 -c.o2E -c.109 -0.34 -o .oz -;.il.lft8 ___ -- · ----
a ~to 623 111 o.a&4 o.015 -o .o 1. •(). 94 0.17 o.ot~ -c.ooz -- 0.04 1.45 ·C.CC3 •a.0!8 c.378 -o.151 -o.o2 o.o.s 
d40629 100 0.011 0.003 -0.015 0.1~~ ·O.t1 0.00:> ·0.027 -- -0.031 1 .7 4 0.02 0.1 C3 o.o1t1 .;-c~Jrz~cr~or -o.oC6 
840705 11 O.Ol6 -0.004 o. 002 c. ~75 u.13 ·O.OCb ·0.0113 . - o.ose c .'15 0 -a. 16 c.1:n 0 -0.01-0.024 
840711 73 o.o2 -o.aui 0. a 1~ -o. 67 -c.u -o.au -U.03 -- 0 .o :'18 1.42 C. C02 ·0.055 c.19B 0.012 0.01 O~Ol1 
840717 81 0.0.53 o.ooz -o.oc1 o. 164 C.32 ·J.013 -0.039 -- 0.045 1.5> ().026 -0.149 0. 33 6 0.003 -o .01 -o.026 
640723 10d O.OlS •1).013 o. ao4 -o.o-. 0.2 ·0.01J ·0.037 -- 0.052 2 .Ill O.(l11o 0.145 C.411 -0.008 o.o1 -o.oo1 
640729 61 0.011 -ll.aOI c.a12 ·O.o46 -C.15 ·l.033 ·O.Oio~ -- a.o~t 1. t5 c. c 11 -o.o s1 c .071 0.001 0 -0.017 

------
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840604 ao o.oo1 -o.oo4 -o.o.:H -c. cc.z c.ze -o.oc1 -c.oo5 •• ·o.oo4 t.sb ·C.C54 -o.ocb c.201 -o.t24 o.o8 o.ou " 
840810 70 0.1)09 ·0.007 ·0.007 o.~O~ ·o.13 ·I.I.OCS ·0.038 •• ·0.018 1.55 ·O.CII7 •0.215 0.234 0.001 0.02 ---Cf ,. 
840816 9Z o.o14 -o.ou -o.ooG -o.B91 -c.611 o.oc2 -c.o26 -- o.059 2.t& -c.c67 c.zc2 c.101 -o.t4 o.os -o.ou ,, 
840822 5-J -o.oo1 -o.oo4 -0.012 -1. ~e~ -c.l9 -il.014 -c.o21 -- o.o4 ·0.45 -c.c12 o.0~4 c.o1e o.oo2-- 0~12 -0.01 
840828 120 0.026 -O.OOl ·0.005 -~.002 ·0.97 0.004 -0.1.136 -- 0.019 2.4 ·O.C93 0.134 ·0.029 ·0.547 0.04 •0.004 
a4o903 60 o.o11 o.o13 -o.009 -z.22l ·1.01 -<>.014 o.oo4 -- -o.o23 t.4& -c.c12 o.cH c.co3 -o.ou o.ol -c;.;o24 _________ _ 
840909 33 -o.o26 o.oo2 -c.o2~ -0.133 -o.1s -o.o11 c.oo6 -- o.oc4 o.&3 c.co1 ·0.293 c.Ol4 o o.o2 o.otl 
640915 56 -o.o11 o.004 -o.ot6 o.o96 -o.o3 o.o13 o.o21 -- -o.o39 1.5Y o.ote -o.1e1 -c.o&2 -0.246 o.o4 ~.oc~-
840921 11 -o.oot -o.oor -o.o2 ·0.576 -o.34 -o.ocs ·C.045 -- ·0.~13 2.2~ -c.cs4 c.C44 c.oa2 -o.co~ o.o& -0.024 
840927 sa -o.ot8 o.oo5 -c.oo1 o.t43 -c.14 o.cc~ o.c12 -- o.o34 t.84 -c.o/4 o o.096 o o.oJ---.;o;ou 
841003 85 o.oo1 o.oo8 -o.o1 -1.499 -1.19 ll.oc7 o.o21 -- -o.o&4 2.s2 -c.co1 o.2c1 -c.o11 -o.l4a o.o4 o.oZ3 
841009 53 o.oo3 o.at5 -o.ou -1.357 -o.u -o.oc6 ·0.041 -- -o.o67 o.15 o.o39 c.o:s2 -c.c29 -0.111 o.o3 o.oc4 _________ _ 
841015 81 0.01 0.002 ·C.012 ·0.013 ·0.54 ·O.Oli C.01t •• ·0.039 2.&3 C.C26 u.1CS ·C.253 ·0.542 0.04 •0.0(1 
a4t021 93 o o.oo9 -o.ooa -o.27Y -o.2 o.o12 -0.011 -- -o.031 1.59 -c.c11 -o.t~6 -o.ob2 -o.z13 o.o3 -o~oos 
841027 54 -o.oo4 o.o05 -0.011 -o.o95 -o.1& o.034 -o.oo3 -- o.o59 0.4 ·0.033 -o.oss o -o.oo9 -0.2 -o.o!s 
841102 3a ·0.023 o.o1 -0.012 ·2.224 -o.49 ·:~.oc~ o.oo3 -- 'l.036 o.65 c.c22 -c.1B -c.042 -o~oo2 -o~z~-·o;ocr 
841108 83 0.012 u.OOB •O.Ol7 ·1.52 ·C.26 O.C! ·C.014 •• 0.04 0.19 O.C09 ·0.118 0.074 ·0.004 •0.19 0.006 
841114 62 o.ot9 o.ooY -o.o11 -o.e19 -o.32 o.o1a o -- o.o4s 1.% o.oo3 -0.101 -0.212 -o.442 -o.i8 --ci~oc_z _________ _ 
841120 54 -o.oo2 o.oo2 -o.oo4 -1.641 -o.6 -o.oc4 -c.o21 -- o.~33 1.~3 -c.c3~ 0.111 -c.o23 o.oo1 -c.z o.o21 
841126 liZ ·0.007 •O.OO!J ·0.002 ·0.343 ·0.28 0 ·0.048 •• 0.043 J.7t. ·C.CZ3 ·0.172 ·0.142 ·0.322 •0.19 O.Oi4-- -------
841202 4' 0.006 ·0.003 ·0.014 •0.004 •0.13 ·0.012 ·0.004 •• •0.14 2.36 ·0.032 •0.011 0.0&3 ·0.003 0 0.015 
o41208 95 o.oot o.oo5 -o.ooe o.253 -o.4 -o.ocz -0.022 -- ·0.154 c.11 -c.cc3 o.o•5 c.111 -o.ooe o~o4- o.ot8 
841214 92 -0.01 -o.oos -o.oo4 -0.&71 -o.32 ·0.014 -o.o23 -- ·0.1~1 1.&2 ·C.t14 -o.oc1 -c.25 -0.582 o.ot -o.ots 
841220 50 -o.024 o o.oo4 -1.554 -0.93 -o.o32 -o.o1 -- -o.t5~ 1.5& -0.044 o.ol o.o2s -0.155 o.ot o.ct ___ _ 
841226 46 -o.oo2 o.oo4 -o.oo5 o.146 -v.lo ·1.1.013 o.oo6 -- 0.201 1.73 -c.C42 -o.513 c.o4s -0.001 o.o6 -0.125 
850101 42 0.002 ·O.Oli 0.023 0.123 0.03 ·0.024 ·0.038 •• ·0.15 J.H ·C.C6'1 •0.458 ·C.329 •0.536 0.01 •O.OC8-
850107 104 o.o21 -0.02 -o.oo5 -3.156 -z.z8 -o.oo5 o.049 -- -0.124 2.4~ o.o1 o.1E3 -o.oo4 o.o23 o.oo o.oc8 
850113 11 o.ou -o.oor -0.012 -3.&14 -o.'l3 -o.024 -o.o3'! -- ·0.126 o.3~ -o.o2 -0.422 ·0.311 -o~401 ----ll~0.024 
650119 105 0.016 ·0.019 0.017 ·1.135 ·0.4 ·0.041 ·C.Ot7 •• ·0.161 2.87 -C.C31 ·0.121 ·0.32 ·0.696 O.Ot O.Oct 
850125 121 o.oos o -o.o2 -3.135 -1.06 -o.ou o.ol -- -o.to9 1.201 -o.cH 0.212 o.14 o.oo1 o.o6 ~-o.004 
850131 64 0.011 ·0.022 ·O.Ol ·1.19~ •0.58 ·0.023 ·0.014 •• ·0.12 ~.4 O.CJ1 ·0.241 0.051 0.006 0 •0.023 
e5o206 51 -0.022 -o.o1 -o.ou -1.z51 o.11 -o.o34 -o.ou ·- -o.o6 4 • .-. -c.ooo -c.H7 -c.48S -o.e5 o -o~olz 

SJfE : HARLJHG~N (NATE~ MO~KS) 

LOC a 2320 
SIT£ : 1 
AG : t 
PC : 1 

DATE TSP I'IN HU r;y P 1\ Ftj S' Sl S~ 5 lL ~~. 11 V l_N __ ____]! ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------
840101 39 o.oo1 -0.021 -o.ou -0.311 -c.ce -o.o\7 -c.ott -- ·o.062 t • .r o -o.os2 -0.022 -o.07l o.o1 -o.o51 
840107 25 ·o.oo2 -o.Ol8 o.oo3 -o.~l4 o.o5 -o.o~4 -o.o1 -- -o.o63 o.a2 -o.cz3 o.oo3 o.o2 -o.ool o.o2 -o.tll 
840113 35 o.oo4 -o.a21 -0.01 -0.632 -o.OE ·J.022 -o.oo4 -- -0.12~ 1.61 c.co~ -c.013 ~-C37 o.oo7 o.o3 -0.046 
840119 U. ·0.0:)4 -0.014 0.005 ·0.26"> ·C.OE ·O.OC9 ·0.~34 •• ·0.022 loll C.C04 ·0.12 ·!!.024 ·0.059 0.02 •0.049 
840lZ5 8 -o.oot -o.o2 o.oor -o.zs; -o.o6 -o.o2~ -q.ozt -- -o.o28 o.~ -o.ot~ ·1.1.135 -o.oot o.oo2 0.01 -o.041 

30 



'S~TE C..;ONTPWEJ) : ~~ioL•:jGl<i (;,4,£• ~ot-K.-> 

LOC CCONTINUEOJ : 232:> 
Sfff CCONTJNUEJ) : 1 
AG <~GhTJ~U[J) : f 
PC CCONTI .. UEtl) : 1 

~~r~ TSP ~N 

840131 
840206 
840212 
640218 
8402l4 
840313 
1140319 
d4Q406 
640412 
<!40418 
d40424 
840430 
ilft0506 
1140512 
640524 
640530 
1140605 
840611 
840617 
o406Z3 
84062CJ 
1140705 
640 711 
640717 
840723 
640816 
640822 
1140903 
641003 
84100~ 

1141015 
641021 
64t027 
641102 
6 41108 
1141114 
841120 
t141t~6 

841202 
841208 
641214 
841220 
64t226 
850101 
650101 

11 0.02 
411 0.006 
31 -o.oo3 
5& o.o2t 
30 0.01)4 
2.1 ·0.007 
51 -0.004 
89 
17 

133 
102 

91 
149 

31 
H 
43 
42 
61 
2d 

o.o t 
0.016 
0.024 

C.Ol 
0.026 
o. 024 
o. co 3 
0 .oo 3 
0 .oo 1 
o. 02 4 
o.o .. 1 
0.021! 
o. 011 
0. 031 
0.01$ 
0.010 
0.02 

100 
84 
57 
67 
61 
81 0.017 
80 o. 005 
31 0. 01 3 
211 -o. O.i 9 
37 -0.012 
2:1 
51 
58 
36 

0.02 
0.016 
0.001 
0. 004 

22 0, Oil 
58 o.oo ~ 
38 -o. 024 
34 -o.oo 4 
511 o.oo3 
40 0,005 
36 o.oo 3 
60 o.ot5 
2'1 O.OJl 
32 -0.018 
t9 -o.o t 
3i -0.009 

MO 

-0.023 
o.oos 

-o.oo2 
0.003 

·O.il04 
-o.oo3 

0. 01 
0 .o 03 
o.005 
0. 0 06 

- o. ocr 
0.0!)3 
0.001 

-o.co2 
-o .o 02 

0.004 
- o. o or 

(j .o 04 
·o.OOl 
-0.003 
-0.002 
-o.oos 
o.oo1 
o.oos 
0.002 

0 
o.oor 
0.003 
0 .o 01 

-o.oo1 
•1),001 

0.013 
o.ou 
0.005 
u.005 
o.o 0~ 
(),007 
0.003 

-0.014 
-0.012 
-o.on 
-0.021 
-o. o 13 

0.003 
1),004 

~I i' 

0.012 ·O.i.H 
o -c. 31 3 

o.oot ·O.o4& 
-c.ocs -o.;.4t' 

o.o·J4 -o.:>t4 
·O.OC3 ·1 • .>66 
-o. ca1 -o. 613 
·0.006 -0.192 

o.cos -0.002 
o. oo7 -o. 004 

-o.o23 -0.21::, 
I) 0.043 

-o. o'l'~ ·t. 57'1 
·O. Cte ·0.46E 
-o.oo1 -o.st4 
-o. 03S -o. <::to 
c. ocs -o. H7 

·0.007 ·t.OH 
-0.003 -0.041 

o -c.t75 
-o.ot -o.534 

-0.006 0.058 
o. ooz -o. 011 

-0.00'1 -0.27 
0.004 -0.211 

-o. oo3 -1. 32 
-0.023 -0.16 
-0.003 ·t.OOb 
-0.02 O.t07 
-o.cz -o.o5& 

-0. 0! 8 o. 2 0; 
-0.034 -£.015 
·O.C13 ·t.6114 
·O.Ol~ 

-o.ot6 
-0.022 

-o .o t 
0 

O.OOo 
-o.co1 
o.otJ~ 

0. oz 
-0.012 
-0.014 
• O. OO'i 

-2.025 
-3.t44 
·1.:i24 
-o. 55 3 
·0.051 
-a. 3 3 
0.23 

0.271 
o. 11, 

·t. OB 
-1.02 
-o.H~ 

l -~~ P~Fl'~UL-fE & MEf~L~• 1984: PA~f }) 
03/t316~ 

I( 

-0.25 
..;.25 
lloli 

-c.tt 
c. 2 3 

•(j .18 
0.37 

·o. 2 3 
·o.ta 

0.33 
c.14 
0 .o 1 
o.:>5 

-o.te 
- o. 2 3 
·o.u2 

0 .o 1 
0.09 
ll.Ol:l 
C.57 

• C.tl 
·o.25 
-c. 15 

C.24 
0.42 

-o.o7 
-c. 14 

0.15 
-o. t 

-c.5e 
- (), 3 3 
"1.2 5 
·1.26 
-0.2 

•1 
-c.s5 
-~..1 e 
-0.04 
-o.os 
- (), 6 4 

-o.3z 
• G, 0 6 
-0.64 
"IJoO~ 
-0.67 

"~ 
··) •. )34 
-o. o OJ 

\). 0 c 1 
•O. 0 21 
-o. o !6 
•I). 0 C!il 
-o. o 2.:1 

I) 

·o .o o& 
o. o c~ 

-o .o u 
·o. o o 1 
• .,. oc~ 
-o.oo 
-o. o 09 
·J.01B 

!) .o c 1 
-0. 01 

-o. o C4 
0 .o 06 
O.OCII 

-o. on 
::J .o !4 
0. 0 25 
I). 005 
0. 015 
0. 0 (6 

-a. o o:, 
·0. 0 C3 
-o .o 13 

I) .011£ 
0.026 
0. 0 .!3 
0. 0 C4 
0. 0 21 
() .o 23 
o.oo1 

-o. o C6 
•(J .o 2~ 
•f). 0 23 
·a .o 14 
-o .o t5 
•O.OCI 

.>-:: 

-0.01~ 

-0.005 
-o. 0•16 
-o.ou 
-c.oot 
-O.Olt 
-0.017 

o.o1 
-o.ot 

-O.Ot7 
-0.015 
·1).02" 
-o. Of:'• 
-0. c 37 
-0.032 
-O.Ot4 

0.016 
0.002 
o. 01 3 
0.014 

·C.027 
-o.ou 
-o.oo& 
-0.023 

0 .o 14 
0.023 
C.026 

-o.oo~ 

·O,Oit6 
-c.oos 
... , .ou 
-0.032 

-o .02 
-0.022 
-0.032 

0.01 
0.007 

-0.025 
-0.05~ 
·C,C49 
-0.031 
-0.047 
·C.C2t 

•J .o to -o.oo:;o 
0.013 ·0.031 

S/ 

31 

51< 

-0.06 
-O.OB 
-0.034 
-0.024 
-o .o 3 2 
·0.078 
-0.04 9 
0.057 
1).007 

a.o2 
0.039 
0.069 
C.095 
0 .o 7 3 
0.095 
0.096 

o.t 
o.obe 
0.064 
O.J!I2 

0.12 
-o .o oe 
·0.007 

0 .oo 6 
o.oo 1 
0,')33 
0 .oo 7 
0.007 
0.046 
0.05 It 
I). 06 2 
0.030 
(1,1)7 5 
0.104 
0.0&4 
0.079 
0 .o 2 3 
0.04!! 
0.156 
o.t52 
0.166 
o.u t 
o.t66 

-o. l4 9 
-o .144 

s 

(j .76 
0. 91 
t .05 
2 .u 
I • 23 
1.j 

1.or 
2 .oa 
3. 1~ 
t.r 

1 .58 
2 .ttl 
3 .11 
1.22 
o .3o 
I .47 
c .83 
0 .95 
0 .56 
t.83 
2 .42 
t .11 
1.22 
I .77 
I. 92 

1.5 
0 .43 
0. to 
2 .t2 
0 .43 
2.05 
2.02 
t. Oi 

-o .3t 
0 .75 
c. 3<) 
1 .4!1 
1.22 
2.05 

t.3 
1 .1::1 
c .51 
1.54 

-o .14 
t.H 

TL 

-c. 001 
·O.C07 

O.C03 
·C.C03 
•(!,COl 

-o .02 
-c.C3e 
·C.02t 
• 0. C02 
-C. C C7 
c.coe 
-0.07 
C. CH 

•C.029 
-c.c.!t 
·0.001 
·C.CZ6 
-0.035 

O. Clt 
·C.C43 

-o.o2 
-o.cz5 
(. c t ~ 
c.ct5 

·C.044 
-c. cu; 

C.CH 
·C.G75 
- (. ( 27 
-0.()34 
-o. 021 
-o. C4l 
-c. OH 

c.c22 
-o.c5t 

C.C12 
-o. oa 
-o. 02 
C. CC4 

-0.(4<; 
-0.035 
·C. C44 
·C.C6l 

Oo03 
-c. cu 

SN 

-0.128 
0.0~6 
0.0':7 
o. 0 ~2 
o.OC2 
0.009 

·0.043 
o.oc5 
0.114 
0.02E 

·o. 113 
-c.a 

·C.079 
-o. o 99 
o.t C4 

·0-143 
-0.122 
·O.Oit3 
0. 0 C2 

-o.oc5 
0.112 
0.119 
o.ocs 

·o. o t5 
·O.l21 
·0.212 

0.00:6 
o.C2 

-0.091 
0.228 
0.017 

·o. 161 
o. 111 

-c. on: 
-o. o 111 
-0.21!6 
o.c:H 

-0.209 
·o.o21 
0.2~4 

0.091 
·O.lH 
-0.046 
-0.2C3 
o.c~6 

PAGE 4 

-------------------

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

Tt L lN -=ZR~------

·C.032 ·0.051 0_~!1~~-0~-~l 
o.o11 o.oo3 o.oz -o.oor 
0 • 00 6 • 0 • 07? !_._!)_1-_ O'C-' • .__,OC-"1'-':8'------
0.029 0.006 o.oz -0.013 

-c.oo3 -o.ou -0.01 -o.ot6 
-o.u5 -o.239 -- ---- o .;-o.oc4--

c.o24 -o.232 -o.o1 -o.oc4 
o.111 -o.oo3 o.os--~o.o~-
o.1t o.oo2 o.o1 o.o19 

C .t37 -.;,-0 ;n- 0.02 0.004 
o.t38 o.oo3 o.o3 o.ot4 
o.ot~6 o.oos o.oz---o-~-oc9 __ _ 
C .C44 ·0.074 0.02 0.024 _________ _ 

·C.044 ·0.12 0 0.017 
o.oH o.oos o.o1 -o.oCil 
o.o4i- o~-ooT --0.01 o.oC3 

-o.016 -0.108 -0.01 o.016 
c.u .. o.oo9 -o.:oi .;-o~olt~-----
o.o44 o -o.oz o 
o .326 -o. 196 -o:-oT -o.uc------
o.t6 -o.os -o.o1 -o.oor 
o.i& o.:oos o.o1 o.oo3 

c.112 o.oo3 o.ot o 
-o. o1 -o. 465 --o~:o 12 -------

o.23t -o.239 o.o2 o.o~1~6 _____ _ 
c.1H -o.os~ o.o~ o.ocs 
0.047 0.003 0 •O.OC3 

-c~293 - -o.s6 o -o.019 
-c.o11 -o.oo6 -0.2 -o.ocr 
-c.c29 -o.oo1 -c~z ---o.u2 
-c.oo2 -o.oo9 -o .21 o.o 14 
-0.086 0.005 -0.22 0.033 
-o .109 o.oo4 -0.21 o.on 
-o.o3~--o~ooi.----o.21 o.oo1 
-o.o65 o.oo6 -o.19 -o.oo9~--
-o.o39 -o.oo6 ..;o.:z-1 o:O!il 
-o.o3e -o.oo3 -0.2 _o_.oQ_~ 

-o.ol8 -o. ot 1 -o .22 -o.oc8 
·C.112 ·0.209 0.04 •0.126 
-o~o 9 -o-. B.,--- o .u -o.116 
0.03 0 0.04 -0.111 

o.o09 -o.oo8 o.o3 -o:Tt_3 ____ _ 

•0.037 0.004 0.05 •O.lZl 
o.oo9 -o.oo3 -o.o2--o.cfcf 
c • o 1 3 o'!_o1 ~-- o ___,o,_,.'--"o,_,c'--"6'---------



U1.E P< FrTCUlHo:: & "i~T~U• \1841 P~H Jr P•&E 5 
dl/13/8~ 

-- ----------
SITE <CONTINUEJ> : HA~LINGEH C•4T"~ ~O~KSl 3 

LOC (COHTJNUt:OJ : 2320 4 

SITE (CONTINUE~> I 1 
o\G <O:OHTI'MUED) : f 
PC (CONTJNUEO) : l 

DUE TSP liN MIJ r.J f' II Ft! S<: s: Sf< 5 n ~ .. ri v 2N 2!1 ______ 8 -- 9 

850113 12 -o.oos -o.oo1 o.oo~ -ol. 591 ·0.56 ·O.OC3 ·0.025 -- -0.126 o.2;~ -c.ct~ 0.23 ·O.Cll2 o.oo8 -o .o3 -o.oou 10 

850119 3r 0.006 o.oo& -o.oo~t ·1.345 -1.2 5 o.oc4 -o.ozs -- -0.113 1.83 -0.031! 0.167 -0.02 0.021 -0.01 0-~011 ____ , 
850125 41 0.028 -0.003 o. 001 -2. 11 3 ·0.11 ·O.OC1 ·0.011 -- -0.\14 1.61 c.cs2 -o.o53 -c.ot2 0.008 0 Q.C2 12 

---~----

650131 31 0 .oo 1 o.ou -o.oo2 -1.595 ·C.24 ·0.022 C.002 •• ·O.l03 l.ZZ C.C58 ·0.019 0.014 o.ou -o .o t -o.ou 

SITE I HA~LINGtN <UPS) 
LaC : 2320 
SIT£ : 2 
AG : f 
PC I 1 

0 o\fE TSP "" M!i NJ i' K "" :.f.: ~l !»P ;) JL 5h Tl 1/ ZN lll ---- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ---· 
840101 3b o.oor -o.oH 0.002 -0.425 -u.os -o .025 -o.o te -- -0.017 1. 32 O.C09 •0.019 ·0.109 ·0.246 0.02 -0.042 
840107 29 -0.003 -o.o2 -o.oot -o.tz~t -o.oe -o.o25 -o.Jts -- -0.041 1.s1 -c.c1a -o.098 c.ot -o.ot6 o.o3 -o;.on 
840113 1 0. 0 3 - o. 015 0.001 -0.343 -0.17 -0.023 -0.027 -- -o .044 0.63 •C.COit ·0.028 ·0.005 0.003 0.02 -0.033 
840206 40 -0.015 o.oo2 -o.oo2 -o.1s1 0.26 •() .o 16 0.002 -- -0.054 0.82 C. 023 ·O.lH o.oH ;;o.06z---cr~clt -o.oCI5 
640212 44 o.o116 -o.oo& -o.o1 -o. 585 u. 3 8 il.OC2 -0.032 -- ·0. 02 s 1.oj -c.cce -o.073 o. oH -o. oo 3 0 .Ot •O.OC5 
840218 41 -o.oo! ·o.oo2 o. ocs ·1.131 -~.01 ·0.011 ·0.01~ -- ·0.042 1.3 -o.o2 0.016 •C.133 ·0.281 o.ot -o.of7 __________ 

840224 H -o.oo 9 0.001 ·O.Clt ·1.295 0.3 -0.024 -0.029 -- -0.042 0.51 O.C32 ·0.135 0.039 -0.009 o .o2 -o.ou -------
840301 30 -o.o2 -o.oo2 -o.oo9 -0.931 -o.s5 -o.oc5 -o.ooe -- -0.063 1 • 3& -0. c 19 0.064 o. C2 1 o. 009 0.06 -0.019 
840313 26 -o. ou -o.oot O.OC2 ·0.153 -0.01 I) .o 01 -0.015 -- -0.063 0.91 C. C08 ·O.Ofilt 0.05 0 0 -0.015 
840319 69 -0.008 0.001 ·0.02o ·0.711 c.8l -0.013 -c.n26 -- •0.052 O.ltb ·C.C42 ·O.lC2 0.058 .;.0.246- -o :o-i -o .oo6 
840325 43 -o.o2 1 0.001 0.002 0.238 o.o5 -o.oCI -o.ou -- -0.036 1.63 -c.c1s -o.tos 0.056 0 0 ·O.OC9 
840331 62 o.ooa -o.oc1 0 -o. 35 0.16 -0.013 ·0.033 -- -0.0'5 o.8& -c.c24 -o.oce O.Oi3 0.002 -o.ot -;.;o~oi5 _________ 

840406 lit 0.02 0.01 o -o.ou -0.16 -0.001 0 .o 17 -- •0.005 1.14 ·O.C03 O.Oio6 0.125 0.004 0.03 o.ooz 
840418 124 0 .o 1 I) o.oo2 -o.2e5 11. t4 -o. o 12 1).01)6 -- o.ol7 1.9 ·C.007 ·0.222 0.112-0.001 0.03 o.oii 
840424 79 0.022 0 0 ·0.61o -o. 31 o.ooa ·0.02'5 -- 0.03 1 1. a a -c. c 3 a o.tc5 c .14 5 -c.o2 0.03 0.031 
840430 1111 ·0.011 0.001 -0.011 ·0.251 o.t7 -o.o28 0.006 -- 0.04 9 2 .1& C.C35 0.06 0.141 . --o- 0.02 0.025 
840506 116 -o.ooe o.ot3 -0.012 -o.a75 o.tJ -o.o11 -o.o2~ -- 0.105 3.4i ·C.~53 •0.044 o. 076 o. 00) 0.03 •0.024 
840512 33 o.034 -o.oo~ -0.012 - o. 6 -0.26 -a.o12 -o.o24 -- O.OH c.~~ -c. c2a O.tE3 ·C.0/1 ·0.175 0 o.ou 
840524 2!1 0.001 ·O.Oll -0.02 0.01 -0.34 -0.018 -0.044 -- 0 .os 9 0 .6& C.C09 0.12& c.cz6 -o.oo2 0 o.ca 
640530 "" -0.022 -o.Golt -0.011 o. 2 43 -0.24 -0-012 -0.054 -- 0.0~1 1.39 O.CC9 O.OH o .on -o .oot o .o t -o.oii 
640&05 38 0.013 -0.005 -0.003 -0.262 0.12 0. C1 o. 001 -- 0.095 0.91 ·O.C21 ·0.069 o. 0 3 o. 001 o -o.o 12 
840611 61 0.054 ·O.OOil o. 00'5 ·0.201 0.22 •().015 0.046 -- o.tv 1.03 ·C.Ct1 ·0.1~9 0.21 t o.oo6 -o ~or -o.o26 
840617 25 0.011 -0.004 O.Oll ·O.S96 -0.26 ·o.oc:9 0.006 -- 0.\09 0.63 ·C.C42 ·0.143 C.Ot3 0.003 -o .o 1 -o.ou 
640623 100 o.os3 -o.oo& 0.023 -0.293 0.4 9 0.0~1 -0.011 -- 0.098 1.6<:1 ·C.C17 -0.022 0.425 0. 011 -0.01 o. oi1 
84062il 82 o. ou -o. o 02 0 -0.19~ ·0.01 -o.ct -o.o~3 -- 0.01 4 2 • 0& -c. c 19 O.OE8 0.124 ·O.tl7 0.01 -0.013 
840105 65 0. Oltlo 0.002 -o .ot -o. 22Y "1...49 u. 0 C9 C.:J05 •• ·0.007 1 • 3' 0.03 o.1H 0 .lb3 -0.107 0.02 -0.001 
840111 54 o.oo 3 o.oo& -o.oo9 0.265 o.oa 0. OC3 0.019 •• ·C.015 1.03 c.o2t -o.ut 0.1112 0. 003 0.02 0 
840717 65 o.oz5 -o.oo5 -o.cot o. o ez 0.14 ().OC~ ·0.002 -- ·0.1)21 1. 34 C.C23 c. C3 0.261 o~oof cr~-crr · o. olt 
840723 92 0.06 -0.001 -0.001 ·0.41~ o. 34 0.005 ·C.C04 •• ·O .002 2 .o.s ·C.C21 0.0~9 0.25 -0.265 0 .o 1 0.023 
840804 7l o.033 -o.o12 -0.012 o.ou 0.02 o.ou -o.ou -- O.CIOS 1.65 ·C.Ol7 0.111 0.2&4 0.01 0.01 -0.006 
840810 &3 -o.oo& 0.003 ·O.Oll ·0.542 ·0.16 ·C.001 o. 031 -- 0.022 l .i It C. CHi 0.094 ·O.iOE ·0.434 0 .o l o.o.H 
84081& 11 o. 018 0.01 ·0.015 ·0.106 0.47 0. 0 C7 ·0.001 -- 0 .038 1. 31 C .C21 -0.021 C.1'115 ·0.16& 0 .o 1 0.006 
8408~2 33 0.013 o.oo& -o.o14 o. 006 -u. o ~ -o. o e1 o.oz -- 0.021 0.45 -0.025 ·0.1<2 c.or 1 -o. oot o.ot -o.oo5 

-- ~--- -~--

32 



T~(i P~FTJ~UL~f~ ~ 4~T~Li• 19 ~ 4: P AFf lJ PIGE 6 
ol3/ tl/1\ ~ 

SJTl (~O~Tl~UEJ> : ~'•LJ~GE~ (Jf•l 
·--~-·· 

3 

LOC CCONTJ NUI::D> : 2320 4 
. ----~-

:,!f[ (CONfJNUD>: 2 5 

>IG <~Ot<Tl•IU£0) : f 
. 

8 

"C (C:!Jr;Tt'lU[J) : 
JATF: l SP r!N p4(j 1'1! p I< lij :-.~ $• .,F s fl ~~. TJ f lN . ___ l.L. 8 

------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 9 

t1409l)3 25 -a. 02 1 l).OOo -u. c1 O. Gfl o -a.oc.; -c.ots -- -o.oo ~ c. 1' C.Ct! ·0.1!1 C.C&4 0.001 o .o 1 ~o.o_u 10 

540~09 2u -a. 02 9 o .oo3 -o. co3 -2. J77 -L.Ce ·0.022 0.0~7 -- -o .:H8 1-11 -C.004 •0.1Cl -0.0~8 -0.049 o.ot -o.024 , 
841)915 34 -0.012 o.oo4 -o.011 -o.1o:> -o.o9 -J.o29 -1).015 -- -0.02 2 1.5:, ·O.C12 -0.031 -0.111 ·Q.291 J!~_ol -o.ou 12 

640921 39 o. 013 0 .00) -o.a1 o. 04i - il.11 oJ. c c~ 0.0011 -- ·0.03& 1 .5r -C.CC4 -0.1~6 C. C2 3 0.001 o .02 -o.o u 
c.~ton7 34 -o.C51 o.aoo -u.u1 ·t.:>o<t ·v.te -J.~l1 J -- •O .•JO 1 1 .7 5 C.C24 -a.149 -0.19 -0.228 o .o 1 - o~.cu_s ___ 
84100 3 36 0.005 OoiJa4 •0.014 ',).15~ ·v • .::z ,J.OU •:J.025 -- <!.041' 2.11 -0.~14 ·0.301 -C.012 -0.006 -o.u -o.oor. 
641009 34 -0.001 0.012 -o.ao5 -0.072 -1).24 o. oc2 ·a. aB -- c .a 11 0.35 ·C.C24 -0.123 ·C.02 -o .01 -0.2 _o.oc_& __ ··----
641015 50 0.004 o.o2s -o.c1e O.OH -c. H 0.028 0.001 ·- () .05 9 lo7d -O.C38 O.OC1 -C.C09 -0.00~ -0.22 0.015 

64102\ 5& o.oo 1 o.o1 -o.coe -1.1)13 -o.G& J • 0 2b •I). ll •H -- o. 04 s 1 .64 o.C34 -0.1~1 -o.os -o.oo& -0.21 O.OCl9 
641027 n -o. oo 5 u.oott -o. ao.,; a. 1 a~ -0.25 ''· 025 -o. oo<~ -- 0.%5 o.4~t -c.ct& -o.1c5 -o.on ..;o.oo~.-- -o .23 0.021 
841102 18 -a.C11 a.o 12 -o. ou -~. 5U ·0.3! il.011 -a.:JO~ -- c .07 6 - c .2<> ·C.C42 -o. 11 ·o.o5 -o. oo3 -0.21 0.021 
841108 loll a. 02 s o.ooa -0.021 -1.632 -11.4 5 :>.022 -0.015 -- I) .08 9 0.11 -C.t42 -o.3C1 -0.046 -o.oo2 -o .zz o.ooi 
641114 3b -0.012 o.oo2 -o.coe -O.)H -o. 2 2 !). () 15 1).0<)3 -- 0.053 c.s C.OC2 0 -o.o 1 -o. 001 -0.19 o. 02'! 

d4ll20 33 -0.027 - o. a 31 -o. 0~2 o. 2 4~ -0 • 2 1 •!) • 0 !2 -c. 0 55 -- o. 0 3 1 ol'1 -c.c9 -o.oe4 -0.012 -o.oos -o .l6 -o. 0~9 
841126 45 -0.022 o.o1 -o.oca -£.156 -o .4 ~ 0. 0 l3 • c. 0 52 .. 0.042 0 .67 -c.cn -0.09 -C.042 -0.005 -0.19 0.009 
641202 41 o.o1 e -o.oo7 0.002 -o. o:, -o.o 1 0 -0.042 -- a .11 4 1.75 -o .o3 ·o. aes 0.018 o. 001 --0~05 -0.128 

641208 41 -o.o 1 -o.uoc1 -o.o1 o.o1~ - u. 1 6 -O.C2 -0.02~ -- 0.215 a.H -C.C17 ·O.lE~ C.014 -0.05~ 0.06 -0.13 
641214 54 a.015 -0.011 o.o11 -o.ozt -o.5 J.023 -0.022' -- 0.2Z t.os ·c.c12 -o.1ze c .o 11 0 0 .05 -0.101 
841220 22 -o.oo2 -o.oo5 0.018 -1.b66 -0.56 0 .o Cf> 0.1)08 -·- 0.1 & 7 -0.2 c. Oa5 0.168 ·C.021 o. 00, o.oo\ -o.on 
&41226 33 -o.oo5 -o.oo~ ·o.aoG -o. 26 - u. oe -c. c1 -o. 02~ -- 0.217 1.33 -c.r64 -o.1e3 -C.157 -o.259 o .os ·o. Hi ---
850101 20 ·0.016 -a.OOI -0.005 -o. 4 u -C.43 -o.ota -C.C14 ·- -a.126 1 .a 1 ·C.C11 o.o~5 -c.te3 -o.z~ -0.03 ·0.021 
850107 3G 0 .oo 8 0.001 i) -2. <'5..1 - 1. 0 2 0 .o Cb -il.n -- -0.13 1. 27 0. c 31 o.o e5 -o .125 -o: n~-· o -o.oc:2 

1150119 41 -0.004 0.004 -0.004 -4.j71 - 1. 56 J. 0 C3 o. 02 3 -- -0.121o 1 .2fl c. ()El G.CE1 ·C.064 0.026 -o •IJL~·C!.~~ 
850125 41 -0.006 0 -C.C06 -c. HJ - 0. 6 5 -:) • 0 01 -o. o 17 -- -0.14 3 2.5l -C.C13 0.021 0.011 0.008 0 -0.025 
650131 32 o.o11 0 -0.001 -o. :141 -o.5 -Q.IJ11 -o.o19 -- -0.13 5 1 .e1 -c.coe o.oH -c.ooz 0.007 -o .oz. ~-~-· C!.C!' 

----

33 



APPENDIX B 

DETAILED INSPECTION REPORTS 

ON ORIGINAL COATING OF STRUCTURE 



PORT ISABEL - SOUTH PADRE CAUSEWAY - March 26, 1975 

South side of structure going west, middle girder. 

Bay 1 - Diafram has a few scattered specks of rust. 4th stiffener has a few 
specks close to the web. 5th stiffener has specks in repair area above water
line bracket and on the stiffener edge. 6th and 7th stiffeners have scattered 
specks on edge and close to web. Between 7th and 8th stiffeners there are 5 
specks in the lower web section. Diafram and lateral brace welds and blockouts 
are in good condition. 
Bay 2 - Diafram looks good. Few specks on top edge of 2nd stiffener. Stiffeners 
4,5 have a few specks. Three specks on top of flange between stiffeners 4 and 5. 
Bay 3 - Scattered specks on top edge of diafram bottom cord and in the slot between 
angle members. All stiffeners have scattered specks on the edges. Blockouts on 
#3 side are good. A few specks on web between stiffeners 2 and 3. Lateral bracing 
looks good. Few ·scattered specks on waterline brackets. Bay 3 end diafram and 
lateral brace blockout has 4 specks on weld. 
Bay 4 - Specks of rust on stiffener and lateral brace welds and on web at brace 
weld repair due to blasting damage. Rust behind waterline bracket and on bracket 
back weld, also on bracket edges. Spot of specks on top of flange between stiffeners 
1 and 2. Specks on top flange between stiffeners 3 and 4. Specks along weld on top 
flange and in web; appears to be from blasting damage. Very few specks on stiffener 
edges. Rust between bracket and stiffener. Some specks on end diafram weld. 
Bay 5 - Diafram has few spots on angles and top edge of bottom T chord. Scattered 
specks along top· fillet one inch or so out on the flange. Four specks from burrs on 
stiffener 2. Specks on edges of stiffeners 5 and 6. Specks on bottom flange out 
from stiffener 6. End lateral brace connection numerous specks. Scattered specks 
on waterline brackets. Scattered spots on lateral brace end 4 feet. 
Bay 6 - Spots along bottom flanges of diafram T. Repair marked on diafram but not 
made. Lateral brace blockout good. Scattered strips of specks along edges of 
lateral brace. Scattered specks on top of bottom flange between stiffeners 2 and 3 
and 4 and 5. Stiffener edges good. Few scattered specks along bracket edges. 
End diafram connection good. 
Bay 7 - Scattered rust on flange of bottom diafram chord to middle of diafram. 
Spots on bolt heads in top diafram connection. Rust behind waterline bracket. 
Scattered specks on diafram edges, stiffener #1 edge and in repair in web, Six 
feet up, specks on edge of repair on stiffener #1 both sides. Between stiffeners 
2 and 3 there are numerous specks on the top of the bottom flange from insufficient 
primer. Between stiffeners 3 and 4 spot marked for repair but missed, also scat
tered specks on stiffener edges and top flange. Specks of rust under gusset plate 
for lateral brace at end of Bay 7. Specks on waterline bracket edges. Scattered 
specks on lateral brace connection weld and diafram top weld. 
Bay 8 - Specks on bottom chord of diafram; remainder of diafram looks good. 
Scattered specks on top of bottom flange over all area between stiffeners 2 and 3. 
Specks on edges of waterline brackets. Diafram connection at end of Bay 8 good. 
Bay 9 - Few specks on bottom chord of diafram, otherwise in good shape. Specks on 
bottom flange. Some scattered specks between stiffeners 1 and 2 as a result of 
blasting damage during stiffener repair. Specks on edges of stiffeners 1 and 3 
due to insufficient paint on the edges. Lateral brace connection at end of Bay 9 
good. Rust between waterline bracket and stiffener. 
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Bay 10 - Diafram good, blockout good. Few specks on lateral brace weld. 
Scattered specks on bottom flange to stiffener 1 and then numerous specks on to 
haunch stiffener. Rust specks in stiffener repair areas. Rust stain around weld 
spatter on top flange between stiffeners 1 and 2 and specks of rust in web at blast 
damage about six inches above cable. All stiffeners show scattered specks. Web 
section between stiffeners 2 and 4 shows scattered specks in lower half. Haunch 
diafram bad along angle spacer area; this is in scaffolding area for painting top 
portion. Rocker has numerous specks on south side but scattered elsewhere. 

Bay 11 Numerous specks on bottom flange to stiffener 1. Scattered specks in 
web of panel 1 and 2 and on haunch and number 1 stiffeners. Few specks on bottom 
flange near stiffener 3 and around waterline bracket on stiffener 3. Blockout okay. 

Bay 12 - A few scattered specks generally scattered throughout the bay. Numerous 
specks on bottom flange from last stiffener to end of bay; thin paint. 

Bay 13 - Few scattered specks on diafram. Bay is generally good exhibiting very 
few specks. Last stiffener bad and one spot in last web panel due to blasting 
damage. End lateral brace weld bad; diafram weld good. 

Bay 14 - Rust spots on east side of diafram bottom chord. Several spots on lateral 
brace weld. Poor edge repair on bottom flange in panel 2. Scattered specks on 
bottom flange in panels 4 and 5. Few specks on top flange near web in panels 3, 
4 and 5. 

Bay 15 - Few specks on diafram; diafram welds good. 
on bottom flange and few specks on stiffener edges. 
slight rust. 

Few scattered spots of specks 
Waterline bracket weld exhibits 

Bay 16 -
low paint 
on bottom 
of Bay 17 

Very few specks on diafram. Lateral brace weld bad. Two-foot strip of 
thickness showing specks on side near edge of stiffener 2. Several specks 
flange in panels 3, 4 and 5. Few specks in diafram blockout on 16 side 
diafram; numerous spots on diafram. 

Bay 17 - 17 side of diafram looks good. 
to stiffener 6; same on stiffener edges. 
weld good. A few specks on lateral brace 
of diafram bottom chord on Bay 17. 

Spots on bottom flange from stiffener 1 
Scattered specks in diafram blockout, 
weld. Scattered specks on top of flange 

Bay 18 - Diafram, lateral brace and blockout good. One spot on stiffener 2, five 
feet up from bottom. Diafram weld and blockout at end of Bay 18 good. 

Bay 19 - Diafram good, only a couple of specks showing. A few specks on stif
fener edges. Scattered specks !rom stiffener 1 to stiffener 3 on bottom flange 
along fillet. A few specks in panel 3 web just below cable due to rough metal. 
End brace weld area good; a few specks on bottom flange and on gusset plate. Bay 
19 side of end diafram good. 

Bay 20 - Diafram has a couple of specks; few specks on lateral brace and brace 
weld. Scattered specks on edges of stiffeners 1 and 3. 
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Bay 21 - Diafram weld on Bay 20 side good. A few specks on diafram and diafram 
stiffener. No specks on girder but couple of specks on brace. 

Bay 22 - Few specks on diafram; lateral brace is good but does have few specks 
on end next to middle girder. Two stiffene~s have a few specks on the edge, 
Numerous specks in web from two feet up to ~ feet in panel 6. Diafram connection 
at end of Bay 22 good. 

Bay 23 • Few specks on diafram. Numerous specks on bottom of web in panels 1,2, 
3 and 6 and on stiffeners. Spot on bottom flange, scattered specks elsewhere. 
Scattered spots on lateral brace. Lateral brace weld bad. Flange under 23-24 
stiffener and lateral brace plate bad. Gusset plates good, 

Bay 24 - Little or no primer on diafram bottom chord flange top Bay 24 side for 
about two feet. Lateral brace end bad. Numerous specks on bottom flange. Very 
few scattered spots and webs, 4 or 5 bad spots 'on webs. 

Bay 25 - Numerous specks on bottom half of haunch stiffener. Scattered specks 
on bottom half of bay. 

Bay 26 - Diafram scattered specks. Lateral brace connection good. One spot 
in web of panel 1. Scattered specks on bottom flange of panels 2, 3 and 4. Few 
spots on Bay 26 side of diafram and in diafram weld. 

Bay 27 - Scatt~red spots on diafram. Poor edge repair on bottom flange in panels 
1, 3,4 and 5. RList specks on field splice weld in panel 4 on top and bottom flanges; 
none in web. Bay 27 side of diafram good; lateral brace has few specks; welds good. 

Bay 28 - Diafram has few specks. Lateral brace connection good, but scattered 
specks on brace edges. Panel 2 has bad edge repair scattered on bottom flange. 
Web and stiffeners are good. Few specks on Bay 28 side of diafram, 

Bay 29 - Diafram good. 
Web and stiffeners good. 

Spots of specks on bottom flange at stiffeners 4, 5 and 6. 
Lateral brace weld rusty. 

Bay 30 • Diafram and lateral brace connections good. Few scattered specks on 
brace and on flange under gusset plate. Few scattered specks on flange and poor 
edge repair on bottom flange in end panel. Numerous specks due to thin paint 
on end diafram plate. Web and stiffeners good. 

Bay 31 - Diafram, web and stiffeners good. Scattered specks due to poor edge 
repair on bottom flange. A few specks on lateral brace, brace and diafram gusset 
plates and on flange under gusset plates. 

Bay 32 - Scattered specks on diafram and lateral brace; two spots of specks on 
gusset plate. Very few spots on bottom flange (poor edge repair). Web and 
stiffeners good. End diafram connection good; six specks on weld. 

Bay 33 - Scattered specks on diafram. Bottom edge of stiffeners 2 and 5 rusting. 
Numerous specks on bottom flange under gusset plate; few on plate and lateral 
brace. Some specks on far side of last stiffener two feet up from bottom. 
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Bay 34 - Scattered specks on diafram; upper part of diafram blockout, lateral 
brace gusset plate, flange under gusset plate and most stiffeners. Numerous 
specks on last two stiffeners and bottom flange at last stiffener. 

Bottom of Mid Girder starting east end and going west. 

Bay 1 - Good. 

Bay 2 - Scattered specks around repair edges; poor clipping of loose edges. 
Five specks at area not repaired due to metal burrs. 

Bay 3- Scattered specks around repair edges. 

Bay 4 - Bottom one stiffener rusting, no repair. Specks around repair edges. 

Bay 5 - Two spots on bottom edge rusting and two spots of specks. 

Bay 6 - Rust specks from metal burrs and rough metal; some bottom edge rust 
from hlast damage. 

Bay 7 - Numerous rust specks from metal burrs. 

Bay 8 - Few rust specks in one area. 

Bay 9 Scattered specks all over; appears there is not enough primer to cover 
the rough metal. 

Bay 10 - Scattered specks. 

Bay 11 - Two strips of specks just past haunch. 
; 

Bay 12 - Two-foot strip of bottom edge rusting. 

Bay 13 Some bad repair edges near #14 diafram. 

Bay 14 - Scattered loose edges; specks on lateral brace. Five-foot strip of 
rust on bottom edge. 

Bay 15 Scattered specks around repair spots due to loose edges. Some low spots 
at 4n6 diafram. 

Bay 16 Few specks at repair edges and field splice. 

Inside of South Girder, east to west. 

Bay 1 - Finger joint good. Some rust on top member of diafram and specks on 
vertical members. Specks on fourth stiffener near top on edge and a few on 
seventh stiffener near top. Ninth stiffener has rusty spot on edge about six 
feet high. Flanges look good. Cable between eighth and ninth stiffeners very 
rusty. 
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Bay 2 - Rust along top edge of bottom diafram chord next to stiffener, some 
rust between upright members. Specks on edge of stiffener 3 and on top weld. 
Specks on edge of stiffeners 4, 6 and 8 near top. Top flange good; rust specks 
on bottom flange between stiffeners 7 and 8. Lateral brace good. 

Bay 3 - Some rust on edges of top chord and top of vertical members of dia~ram. 
Lateral brace and gusset plates good. Rust specks on edges of all stiffeners. 
Rusty area on top flange between stiffeners 1 and 2. Small amount of rust on 
outside edge along weld on bottom flange. 

Bay 4 - Rust on bottom edges of top chord of diafram near end. Few scattered 
specks on edges of stiffeners 1, 2, 4 and 5. Small area in middle of web between 
stiffeners 5 and 6. Rust around bolt heads and weld on gusset plate. Flanges 
and lateral brace good. 

Bay 5 - Small amount of specks on bottom edges of top diafram chord near middle 
and along edges of vertical members. Some rust around bolt heads on gusset plate. 
Lateral brace and top flange good. Specks along bottom fiange and web fillet from 
stiffener 3 to stiffener 5, also specks on flange from stiffener 6 to end of bay. 
Specks on stiffeners 4 and 6 near top on edge and number 1 near bottom. Stiffener 
5 has rust along fillet weld due to poor edge repair. 

Bay 6 - Rust on bolt heads in top diafram connection. Specks on edges of 
stiffeners 2, 5, 6 and end. Specks on top corners of lateral brace about 6 
feet out and along gusset plate weld. Top flange good, scattered specks 
throughout bay on bottom flange. 

Bay 7 - Rust spots on top portion of vertical members, bottom of top chord and 
top of bottom chord near center. Gusset plate bolt heads rusty. Lateral brace 
and top flange good. Scattered rust specks on bottom flange between stiffeners 
1 and 3 and 6 to end. Rust at joint between diafram stiffener and top flange and 
on bolts and slot welds in top diafram connection. Scattered specks on stiffeners 
2, 4 and 6. Rust in web section at repair edge near bottom along end stiffener. 

Bay 8- Rust on diafram bolt heads (top and bottom connections), along weld at 
bottom corner of top connection, along bottom chord and along bottom of diagonal 
diafram member. Few scattered specks on edges of stiffeners 2,3,4 and 5; also 
some on 4 near bottom along edge of repair. Rusty bolt heads in end gusset plate. 
Lateral brace good. Few specks on top flange around repair spots between stiffeners 
1 and 2 and 4 and 5. Rust on bottom flange between stiffeners 1 and 2, 4 and 5 
and a few specks under gusset plate. 

Bay 9 - Scattered specks on .east side of diafram bottom chord and end of top chord. 
Gusset plate good. Rusty area on lateral brace east side about six foot out at 
lap mark; thin paint. Specks on side at top of stiffener 2 and bottom of 3 on 
east side along edge of repair (edges not clipped). Bad repair spot in web at 
top between stiffeners 4 and 5. Few scattered specks on top flange around 
stiffener 2 and numerous specks on bottom flange from stiffener 2 to end of bay. 
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Bay 10 - Few specks on lateral brace weld and top of bottom flange under 

gusset plate. Scattered specks on top of bottom flange throughout bay. 

Specks around lower repair on stiffener 3. Rust stain around weld spatter 

at stiffener 2 and haunch stiffener. Bad repair at top of web between 

diafram stiffener and stiffener 1 (a 3-foot strip) and a spot on top flange 

above stiffener 1. Scattered specks on diafram. 

Bay 11 - Specks along edges of vertical members of diafram and a few specks 

on top edge of bottom chord. Some specks on stiffener edges. Web good 

except for large area near top between stiffener 4 and end of bay. Small 

amount of specks on top flange near west end of bay. Scattered specks all 

over bottom flange due to mill roll indentations. 

Bay 12 - Some spots on bottom diafram chord in fillet. Scattered specks along 

edges of stiffeners. Web good except for a small area near top in end panel. 

Two small spots on top flaqge. ~umerous specks on bottom flange and bad edge 

repair. 

Bay 13 - Rust on bottom diafram chord in fillet area and on edges of vertical 

member. Scattered specks on top flange, on one stiffener and bottom flange. 

Rust on lateral brace about six feet out. 

Bay 14 - Stiffeners, top flange and web good. Scattered specks along welds on 

gusset plate. Rusty specks throughout bay on bottom flange. 

Bay 15 - Rust in fillet of bottom diafram chord. A few specks on each end of 

bottom flange in bay. Stiffeners, web, top flange and gusset plates good. 

Small rusty area on lateral brace about six feet out. 

Bay 16 - Rust along bottom diafram connection welds and in fillet of bottom chord. 

Rust at bottom of stiffeners 2 and 3. Quite a bit of rust specks on bottom flange. 

One small area of specks on top flange near west end of bay. Web good. Scattered 

specks on lateral brace and lateral brace gusset plate welds. 

Bay 17 - Some specks on bottom diafram chord and one vertical member. Scattered 

specks on stiffener edges. Isolated specks on top flange. Web good. Rusty area 

about half way out on west side of lateral br.ace. Numerous specks on bottom 

flange near end of bay. 

Bay 18 - Scattered specks on vertical members of diafram and stiffener edges. 

Web, top flange and lateral brace good. Two small areas near east end of bay on 

bottom flange where rust stain is barely beginning to show. 

Bay 19 - Looks good, few scattered specks on stiffeners and diafram. Two spots 

beginning to show on bottom flange. 

Bay 20 - Rust on one vertical brace of diafram and few isolated specks on 

stiffeners and top flange. Bottom flange has two spots of specks near middle 

of bay. Web looks good. 

Bay 21 - Some rust spots on top flange in center of bay; rest of bay looks good. 
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Bay 22 -A few areas on top flange around repairs; one spot on bottom flange 
between stiffeners 2 and 3; remainder of bay looks good. 

Bay 23 - Small amount of rust in fillet of diafram bottom chord. Rust area under 
gusset plate along lateral brace weld. Top flange has several loose edges. 
Numerous specks on bottom flange from stiffener 2 to stiffener 5. Isolated 
specks on stiffeners. Rusty area on lateral brace about 10 feet out (west side). 

Bay 24 - Two-foot area on top of lateral brace near center. Some rust on diafram 
edges and on edge of top flange. Numerous specks on bottom flange. Quite a few 
specks on haunch diafram vertical and diagonal members and top of bottom chord. 
End stiffener has lots of rust on east edge due to thin paint. 

Bay 25 - Lateral brace has a lot of rust about 8 feet out on top side. Scattered 
specks on top flange. Bottom flange, stiffeners and web look good. 

Bay 26- Rust spots on lateral brace about two feet from'end and 5 feet from center. 
Scattered specks on top flange, bottom flange, stiffeners and diafram. 

Bay 27 - Scattered specks on diafram, top flange and stiffeners. Numerous specks 
on bottom flange. Web good. 

Bay 28 - Isolated specks on stiffeners, lateral brace and diafram. Some rust on 
weld of lower diafram connection. Top flange and web good. Bottom flange has 
scattered isolated specks. Rust on bottom slant edge of stiffener 4. 

Bay 29 - Isolated specks on diafram, lateral brace and stiffeners. Top flange 
and web good. Bottom flange good except for one six-inch diameter spot of specks 
near west end of bay. 

Bay 30 - Small amount of rust specks on diafram, stiffener edges from cable down, 
and bottom flange. Slight rust on gusset plate and top edge of lateral brace about 
3 to 4 feet out. Top flange and web good. 

Bay 31 - Rust on bottom diafram chord near girder. Small amount of specks on 
stiffeners below cable. Numerous specks on bottom flange and a lot near web 
fillet between stiffeners 5 and 6. Top flange, web and lateral brace good. 

Bay 32 - Small amount of rust on bottom diafram chord, quite a bit on bottom flange. 
Isolated specks on one stiffener below cable. 

Bay 33 - Rust along weld on top diafram connection. East side of bottom diafram 
has quite a bit of rust; very little on west side along fillet. One foot long 
strip of rust on top corners of lateral brace about eight feet out. Scattered 
rust specks on bottom flange in mill roll indentations. Isolated spots on 
stiffeners. 

Bay 34 - Some specks on end diafram. A few specks on bottom flange due to rough 
steel. One spot of specks on web in panel 6. 
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South Girder (bottom, east to west) 

Bay 1 - Few scattered specks. 

Ba~ 2 - Same as above. 

Bay 3 - Few scattered specks and rust on inside edge under diafram from thin paint. 

Ba~ 4 - Few scattered specks. 

Bay 5 - Same as above. 

Bay 6 - Rust on inside edge under diafram; thin primer. 

Bay 7, 8, 9- Few scattered specks. 

Bay 10 - Few scattered small areas of specks. 

Bay 11 - Scattered rust specks. 

Bay 12 - Rust along inside edge; scattered specks on remainder. 

Bay 13, 14 - Rust along inside edge; few loose edges and some thin primer; small 
amount of specks on weld. 

Bny 15 - Rust specks on bottom of gusset plate at east diafram. Rust on inside 
edge and two rusty repair spots due to thin paint. 

Bay 16 Several loose edges around repairs. 

Bay 17 - Scattered isolated specks. Top coated strip on inside flange edge and 
primer wrinkled; no rust. 

Bay 18 - Rust on bottom of diafram. 

Bay 19, 20 - Good. 

Bay 21 - West end inside edge thin primer. 

Bay 22 - Good; one spot east of splice. 

Bay 23 - Numerous specks on east end and along inside edge. Rust along edge of 
one repair spot. 

Bay 24 - Scattered specks increasing to numerous near haunch. 

Bay 25 - Numerous rust specks on east half of bay; some on inside edge near west 
end. 

Bay 26 - Rust specks on outside at east end. Some along inside edge to center of 
span. 
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Bay 27 - Rust underside of gusset plate. Lots of scattered rust on whole bay. 

Bay 28 - Rust on bottom of diafram; scattered rust on flange. 

Bay 29 - Rust along inside edge. 

Bay 30 - Scattered on west end near outside. Rust under gusset plate. 

Bay 31 - Scattered specks. 

Bay 32 - Small amount of scattered specks at center near outside. 

Bay 33 - Rust under windbrace, diafram and on inside edge near center. 

Bay 34 - Some rust in center of flange six feet from end. Small amount of 
scattered specks. 

North Side of Structure - west to east 
Center Girder: 

Bay 1 - Top flange good, bottom flange good except for two spots near end of bay. 
Rust under gusset plate. Scattered specks on non-repair surfaces of web. Rust 
under original primer on end diafram along back edges. Lateral brace good. 

Bay 2 - Scattered specks around repairs in web. Top flange good, bottom flange 
good except under gusset plate. 

Bay 3 - Some specks on diafram edges and scattered in web. Rust under east end 
gusset plate on bottom flange. 

Bay 4- Specks on diafram edges. Scattered specks on non-field repaired areas 
on bottom flange. Small amount of specks on top edge of horizontal stiffener 
with isolated specks in web section. Top flange and lateral brace good. 

Bay 5 - Isolated specks in web; two spots on top flange near web. Scattered 
specks mostly in non-repair areas. Diafram and lateral brace good. 

Bay 6 - Specks on top west flange of diafram top chord and on edges. Two spots 
on lateral brace; one spot on top flange and isolated scattered specks on web. 
Bottom flange good. 

Bay 7 - Some specks on edges of diafram vertical member. Bottom flange good except 
under gusset plate on east end. Scattered specks on web, horizontal stiffener on 
west en~ and on sway brace. 

Bay 8 - Scattered specks on west end to field splice on bottom flange. Lots of specks 
on top of horizontal stiffener from west end to field splice. Specks on gusset 
plate edges and welds, and on edge of top horizontal stiffener.Bottom horizontal 
stiffener and top flange good. 

Bay 9 - Top flange, web and bottom flange good except on bottom flange under gusset 
plate on east end. Some rust on underside of horizontal stiffener and specks on 
diafram edges and top of gusset plate. 



Bay 10 - Bottom flange good. Scattered specks in web, three spots on top flange, 
spots on underside of horizontal stiffeners. Specks around repair edges on 
diafram connection plate on west end. Scattered specks on lateral brace corners, 
weld and top of diafram vertical member. 

Bay 11 - Scattered specks on bottom flange, top flange and horizontal stiffener 
edges. Quite a few spots on top portion of haunch diafram. 

Bay 12 - Top flange, web and lateral brace good. Scattered specks along edges of 
bottom flange, horizontal stiffener and east diafram members. 

Bay 13 - Scattered specks on diafram edges, field splice in bottom and top flange, 
lateral brace, and top and bottom horizontal stiffeners. Web looks good. 

Bay 14 - Just a few specks on bottom edge of horizontal stiffener and some edges 
of diafram members. 

o' • 

Bay 15 - Small amount of specks on diafram edges and stiffener at west end. Rest 
of bay good. 

Bay 16 - Small amount of diafram edges, horizontal stiffener and bottom corner of 
lateral brace. 

Bay 17 - Small amount on lateral brace weld on gusset plate, diafram edges, and 
west end stiffener. Spot about three feet out on lateral brace. 

Bay 18 - Small amount on edges of diafram members. Almost no specks on other sur
faces. 

Bay 19 - Small amount of specks on west stiffener, diafram, bottom of horizontal 
stiffener, under gusset plate and lateral brace welds. 

Bay 20 - Scattered specks on diafram edges, west vertical stiffener, bottom of 
horizontal stiffener and bottom flange. Top flange, web and lateral brace good. 

Bay 21 - Scattered specks on diafram edges, west vertical stiffener, bottom of 
horizontal stiffener on east end, horizontal stiffener edges, lateral brace weld 
on bottom of gusset plate, and bottom gusset plate edges. 

Bay 22 - Some specks on diafram edges, diafram edges, top diafram weld, spliced 
area on top horizontal stiffener. Few isolated specks on bottom of both horizontal stiffeners and web. Flanges look good. 

Bay 23 - Some specks on diafram edges, west vertical stiffener, and along edge of 
horizontal stiffener. Numerous specks on top of vertical stiffener at east end 
of bay. Top flange good, bottom flange good except under gusset plate on east end. 

Bay 24 - Some on diafram west end. Quite a bit under west end gusset plate. Spots on vertical stiffeners where scaffolding was attached. Bottom flange good. Top 
flange few scattered specks near middle of bay. One area of specks in web about 
halfway up near east end. Haunch diafram has quite a bit of rust on top half of vertica 1 members. 



Bay 25 - considerable amount of specks on bo~tom flange near west end. Specks 
along edges of horizontal stiffener; isolated specks in web and on east vertical 
stiffener near top. One spot of specks on lateral stiffener about 10 feet out. 

Bay 26 - Scattered specks along diafram edges and on bottom of horizontal stif
fener. Quite a few specks under gusset plate and around repair edges on bottom 
flange. Web and top flange good. 

Bay 27 - Small amount of rust on diafram edges and on bottom flange along edge 
near east end and under gusset plate. Isolated specks on bottom horizontal 
stiffener and on bottom of top stiffener near center of bay. Few specks on 
web field splice. 

Bay 28 - Specks along diafram edges, bottom flange under gusset plate, and along 
edge of one repair spot, east side of lateral brace about eight feet out and 
scattered specks on top of horizontal stiffener. Web and top flange good. 

Bay 29 - Some specks on diafram edges and on top chord around repair spots. Few 
scattered specks on bottom flange near east end, on lateral brace, and top of hori
zontal stiffener. Web and top flange good. 

Bay 30 - Scattered specks on diafram edges, top and edge of horizontal stiffener 
on east end, and bottom edge of lateral brace on east side. Both flanges and web 
are good. 

Bay 31 - Few spot~ on top diafram chord and quite a few in fillet area of bottom 
diafram chord on east side. Numerous specks on top of horizontal stiffener and 
top edges of lateral brace close to gusset plate. Some scattered specks on bottom 
flange, particularly under gusset plate. Top flange and web look good. 

Bay 32 - Scattered specks on top edge of diafram bottom chord, top of horizontal 
stiffener at field splice, and on vertical stiffener on west end (particularly 
under gusset plate). Rest of surface looks good. 

Bay 33 - Specks near top of diafram vertical members. A few isolated specks on 
web and horizontal stiffener. Top flange has several repair areas outlined by 
rust specks and a few isolated specks. One spot on bottom flange near gusset 
plate about one-inch square where primer is chipped off the steel. Lateral brace 
has a rusty strip on top edge about 3-4 feet out and a few specks near connecting 
weld to gusset plate. 

Bay 34 - Small amount of rus.t along west diafram edges and top connection welds. 
Rust around repair spot under gusset plate on west end. Scattered specks on 
bottom of horizontal stiffener, top flange, and just a few on web and bottom 
flange. 
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North Girder - bottom (west to east) 

Bay 1 - Okay 

Bay 2 - Okay, one spot at start of Bay 3. 

Bay 3 - Specks on bottom edge, several specks start at middle of bay. 

Bay 4 - Numerous specks all over. 

Bay 5 - Scattered specks. 

Bay 6 - Few scattered specks to middle, then edge specks. 

Bay 7 - Okay, except near Bay 6 and one spot near Bay 8. 

Bay 8 - One spot near Bay 7 and one in middle. 

Bay 9 - Very few specks. 

Bay 10 - Same as above. 

Bay 11 - Few loose edges. 

Bay 12 - Scattered specks on flange edge and at loose edges. 

Bay 13 - Numerous specks on edges. 

Bay 14 - Spots from metal burrs and a few loose edges. 

Bay 15 - Few specks mid-span. 

Bay 16 - Scattered specks, numerous in mid-section. 

Bay 17 - Scattered specks, some loose edges. 

Bay 18 - Good, one speck near 19. 

Bay 19 - Good, specks on edge at panel 2. 

Bay 20 - Good, two edge specks. 

Bay 21 - Good, few loose edge specks along edge, about 12 inches. 

Bay 22 - Good, one edge strip at gusset plate. 

Bal: 23 - Good. 

Bay 24 - Strip of specks 14 inches wide across flange width about 15 feet 
from haunch. A few about two feet from haunch. 
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Bay 25 • Good. 

Bay 26 - Few specks on edge at end, some on bottom from loose edges and metal 
scale. 

Bay 27 - Metal burr rust four feet out, then at splic~ and some edge rust. 

Bay 28 - Scattered specks from metal burrs. 

Bay 29 - Scattered metal burr spots and loose edges along outside flange edge. 

Bay 30 - Few scattered specks from burrs and loose edges. 

Bay 31 - Lots of specks from metal burrs; last two panels fairly clean. 

Bay 32 - Strip under diafram; rest good, only a couple of specks on edge. 

Bay 33 - One group of specks from burrs and an occasional speck on flange edge. 

Bay 34 - Occasional metal burr specks and edge specks. 

North Girder - Outside ( east to west) 

Numerous specks on top and bottom flanges and horizontal stiffeners to stiffener 5; 
appears to be blast damage not repaired. From stiffener 5 to haunch, scattered 
spots on bottom flange but none"on top flange. Spot on top flange at haunch and 
on east side of haunch stiffener at web and bottom flange conjunction. Numerous 
spots on bottom flange for two bays. Spot on first stiffener past haunch, damage. 
Bad repair spot on top flange Bay 13 at stiffener and weld. Bottom flange good 
from middle Bay 12 to end Bay 13. Bad repair in weld on horizontal stiffener. 
Bay 14 good. Bay 15 bad on top flange for 3 feet. Stiffener 16 bad repair, thin 
paint. Splice in Bay 17 bad at top weld. Bad repair on bottom flange just west 
of center light. Numerous specks on bottom flange of Bays 19, 20 and 21. Blast 
damage specks on top flange in Bay 28, then scattered through Bay 32. Remainder 
good. 

South Girder - Outside (east to west) 

Bay 1 - Few specks at beginning on top flange. 

Bay 2 - Occasional speck on horizontal stiffener. 

Bay 3 - Few specks on 2-3 stiffener and on morizontal stiffener. 

Bay 4 - Loose edge on top flange at 3-4 stiffener. 

Bays 5 1 6 and 7 - Good. 

Bay 8 - Some specks on bottom flange. 
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Bay 9 - Occasional specks on top fillet and bottom flange. 

Bay 10 - Occasional loose edge on top flange. Rust spot top of haunch stiffener 
and an occasional speck on bottom flange. 

Bay 11 - Several spots on bottom flange at web appears to be sand in paint. Few 
loose edges. 

Bay 12 - Good. 

Bay 13 - Specks along bottom fillet on flange. Specks on top flange at splice 
and on stiffener at splice. 

Bay 14 - Few specks on flanges and horizontal stiffener. 

Bay 15- One spot on top' flange and several·on horizontal stiffener. 

Bay 16 - Occasional specks on flanges and near top of stiffener. 

Bays 17 through 22 - Good, except speck on end stiffener in Bay 20. 

Bay 23 - Three metal burrs on top flange and loose edge on end stiffener. 

Bay 24 - Scattered specks at beginning of top flange, horizontal stiffener, and 
bottom flange close to web. 

Bay 25 - Few specks at beginning on top flange and on web above horizontal 
stiffener. A few loose edges. 

Bay 26 - Scattered specks at beginning on top flange and top web section. 

Bay 27 - One loose edge on top flange. 

Bay 28 M Loose edges along bottom fillet on flange and one bad strip 14 inches 
long near outside edge of bottom flange. 

Bay 29 • Good. 

Bay 30 - Few loose edges on bottom flange. 

Bays31 and 32- Few loose edges on bottom flange. 

Bays 33 and 34 - Good. 
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PORT ISABEL CAUSEWAY 

September 9, 1975 

After a slow walk over the entire structure, it is my impression that 

there is very little, if any, change in the condition of the coating. 

In certain places, as in the haunch sections, there appears to be 

a little more stain than I remembered, but in other areas it appears 

some of the stain may have been washed away. Several spots were 

checked at various points or locations on the structure and all 

exhibit only a very minute speck of rust on the steel surface. 

On the inspection in March 1975, it appeared that minute slivers 

of steel protruded in the paint film, as well as damage to paint 

film in blasting operations, was the cause of most rusty specks 

but that possibly corrosion of steel had ceased in most of these 

locations. This inspection verifies that corrosion in these specks 

has been arrested, or at least the rate of corrosion has been greatly 

reduced by the zinc primer since there is still no indication of 

corrosion spreading or undercutting the paint film. 

Detail inspection at this time only consisted of selected bays with 

no regard to previous inspection results. Every seventh bay was 

selected for a more detailed description, and several other bays were 

generally described. 

Outside faces of exterior girders look good and no change in condition 

was noted. 
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South Side of Structure (between exterior and middle girder): 

Bays 1 & 2: A few occasional specks - good bays. 

Bay 3: A few specks on stiffeners of exterior girder and on bottom 

flange of middle girder. 

Bay 4: Very good. Only an occasional speck. 

Bay 5: Good. Few scattered specks on flanges and diaphragms. 

Bay 6: Diaphragm 6-7 has several bad spots all along bottom diaphragm 

chord, scattered spots on rest of diaphragm. Scattered 

specks on bottom flange of exterior girder. Numerous specks 

on bottom flange of mid-girder in area of panels 3,4,5 and 6. 

Webs, stiffeners, and top flanges are good. Scattered specks 

down lateral edges and weld connections. 

Bay 7: Several spots of numerous specks on bottom flange. 

Bay 8: Several spots on bottom flanges. 

Bay 9: Little worse than Bay 8 on bottom flanges. 

Bay 10: Lots of specks on bottom flanges ar.d haunch diaphragm. 

Bay 11: Lots of specks on bottom flanges. 

Bay 12: A lot of specks on stiffeners of outside girder. 

Bay 13: Specks on diaphragm edges and top of bottom diaphragm chord 

and outside girder bottom flange. Lots of specks on lateral 

brace end next to middle girder. Very few on webs, stiffeners 

and top flanges. 

Bay 14: Few specks on top of bottom flanges. 

Bay 15: Few scattered specks on middle girder. 



Bay 16: Quite a few specks on diaphragm and a few on lower part 

of stiffeners. 

Bay 17: Quite a few specks on bottom flanges, diaphragm and lateral. 

Bay 18 through 22: Very good, just an occasional speck. 

Bay 23: Rust specks on bottom flanges and in haunch. Haunch sections 

have numerous scattered specks in lower portions, diaphragms 

fairly bad. A lot of spots on first 10 feet of outside 

girder, then scattered to west end. Middle girder - scattered 

all the way in haunch section. 

Diaphragms 26-27 and 27-28: Few scattered specks on bottom chord and 

weld connections. 

Bay 27: 

Bays 32, 

Bay 34: 

Lots of specks on bottom flanges of both girders. Very few 

specks on stiffeners and webs, none on top flanges. Scat-

tered specks on lateral corners. 

32, 3 3: Numerous specks on bottom flanges. 

Middle girder has scattered specks on web near bottom 1n 

last 3 panels on bottom stiffeners. Scattered specks in 

end 3 panels of outside girder, and edges and slots in 

diaphragms. 

North Side of Structure (between outside and middle girder): 

Bay 1: Lots of rust specks on outside web and on vertical stiffeners. 

Middle web has lots of rust specks. Lateral looks good. Some 

rust on edges of east diaphragm. Scattered specks on flanges. 

Bay 8: Small amount of scattered speck rust on outside web (mostly 

on west end of bay). Vertical stiffeners look good. Scat

tered specks on flanges. Middle girder web is very good. 

Field welds for haunch member look good and so does the 
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lateral. Both diaphragms have a lot of rust along edges. 

Bay 15: Scattered rust on bottom flange of outside girder and along 

corners of lateral brace. Center girder looks good. Small 

amount of specks on web and vertical stiffeners of outside 

beam. Some rust on diaphragm edges and fillets of diaphragm 

bottom chord (concentration is heaviest on bottom chord). 

Bay 22: Scattered rust specks on web stiffeners, and along top half 

of stiffener edges on east end on outside girder. Scattered 

specks on east end of web and along edge of top horizontal 

stiffener of middle girder. Flanges and bottom horizontal 

stiffener of middle girder look good. Small amount of 

scattered specks along top corner of east side of lateral 

and diaphragm edges. 

Bay 29: Top flanges look good on both girders. Scattered specks, 

mostly on bottom half, in web of outside girder and on 

vertical stiffeners. Quite a bit of rust along outside edge 

and also along fillet weld on inside edge on outside girder. 

Very few specks on bottom flange of inside girder, remainder 

of girder good. Lateral brace has rust along top edge at 

west end of bay. East diaphragm has rust on fillet of bottom 

chord on north side. 

Bays 17, 18, 19, 20: Look very good, only small amount of scattered 

specks. 
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Port Isabel Causeway 
May 1977 

First of all, a general walk-through and picture-taking of the structure was 

carried out. After making a closer inspection, I feel the impression gained 

on th~ walk-through can better describe the condition of the structure. The 

first impression involved various members such as sway braces, diaphragms, 

stiffeners, webs and flanges, rather than bays or complete members. Therefore, 

each type of member will be described as a group. 

Sway braces: Most members have scattered specks of rust on corners with a few 

having patches of rust on flat areas. Most of the specks are along edges where 

it is difficult to keep from getting a coat of semi-dry paint when painting the 

adjacent side of the member. 

Paint block-outs for field connections: As a rule, these are in good condition. 

A few have rust specks showing and several of the welds are rusting. 

Diaphragms: Most diaphragms show distress along edges, between members, and on 

top side of bottom chords. 

Girder !.££. flanges: Most are in excellent condition. A few sections exhibit 

speck rust. 

Girder webs: Most web sections are in excellent condition. Several have a few 

specks of rust. Also, several exhibit numerous specks such as the haunch sections 

of the middle girder over the west pier and several sections in the northside bay 
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on the west end of the structure. A review of notes shows that these bad areas 

exhibited numerous failures in the shop coat during field painting operations. 

It is now obvious that we did not get all failures repaired during field painting. 

Girder bottom flanges: Tops of bottom flanges on a number of the members show 

considerable failure. Careful analysis shows failure to coincide with the various 

pieces of plate the flange was made of in fabrication. Some of the plate exhibited 

a rather rough surface with considerable mill scale rolled into the steel surface. 

It is apparent that all of the mill scale embedded into the steel surface was not 

removed, in fact, it is so obvious in places that one can distinguish the 

center of the blast pattern produced by the blasting nozzle from the edges. The 

coating is in good condition in the center, but a total failure on the edges. 

This makes it easy to identify each pass in the blasting operation. Some of these 

failures are in areas of field repair to the shop coat and some are not. In 

several instances, it was noted that the failure on the bottom flange stopped 

abruptly. Examination showed that there was a shop or field splice at this location. 

The bottoms of bottom flanges are spotty and, to some extent, the amount of failure 

coincides with flange pieces, though nowhere near as definite as exhibited by the 

top side. 

Outside girder faces: The faces of both outside girders are in excellent condition 

and exhibit only an occasional speck, patch of specks, or spots of rust. 

General Observation: Except for the few bad web sections where numerous problems 

existed in the shop coat, the degree and frequency of failure increase as one's 

observation angle drops below horizontal, thus making it difficult to see due to 

glare off the water. This was proven by the condition of the outside faces where 

lighting was no problem and glare from the water had minimum effect. 

53 



Recommendations: A considerable amount of surface on the interior is unsightly 

at present and will continue to spread for some time. We recommend that observa

tion continue on at least a yearly basis and allow the failures to run their 

course as long as possible. That is, until the structure becomes too unsightly 

or pitting of steel begins to occur. In this manner all existing problems that 

have not truly broken out should be well exposed and the natural corrosion process 

should eliminate all of the mill scale embedded in the surface of the steel. 

Based on the failure progression rate.to date, it is anticipated that it will be 

a minimum of four years before all hidden problems are well exposed. We have no 

corrosion data for that part of the Gulf Coast, but based on the corrosion rates 

at Sabine Pass, Rockport and Corpus Christi, the increase in corrosion rate as 

cne moves south along the Gulf Coast, and the corrosion rate on this structure 

to date, it is ~stimated another three to four years will pass before pitting 

becomes of any significance. 

Considerations: The following thoughts keep running through my mind every 

time I look at this particular structure and keep coming back when I look down 

the road to maintenance painting. 

1. The diaphragms are of such construction that they are extremely difficult to 

clean to a very high degree of cleanliness. Therefore, it seems to me that 

maybe they should be considered separately and possibly use a coating system 

on them that is more compatible with their configuration. 

2. The sway bracing is a rather small box to be cleaning and painting completely 

in one step without getting overspray or a partially dry film on parts of it. 

Therefore, it seems that sequence of cleaning and painting should be considered. 

For example: Clean and paint opposite sides. After primer dries, clean and 

paint ramaining opposite sides. 
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3. Numerous interior web sections, top flange and exterior of girders will 

probably only require spotting in four or five years. But remaining interior 

web sections and bottom flanges will necessitate total stripping. Obviously, 

if only spotting is required on a significant amount of area, then the 

existing coating system should be considered for such. But where total 

stripping is required, perhaps another system should be considered. For 

example: inorganic zinc. 
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Port Isabel Causeway 
Inspection 5-25-82 

An indepth inspection of the paint on the causeway was undertaken for the pur
pose of painting recommendations. Along with the inspection of the paint on 
the structure, four experimental locations were evaluated and approximately 
50 test panels. 

Results: 
Test Panels: All test panels are of sign blank steel cut to 6 inches by 12 
inches. The panels were carr)ed to Port Isabel, sandblasted, dipped in bay 
water and allowed to rust for approximately one year. Half of the panels were 
then sandblasted to white metal and allowed to stand until flash rusting began, 
at which time the other half was sandblasted to white metal. All panels were 
then painted, using 12 different primers. This allowed the same primer to be 
placed on white metal blasted steel and then steel that was beginning to flash 
rust. It was anticipated that this might simulate cleaning and painting con
ditions encountered on the structure. Some two weeks later half of the panels 
were top coated and placed on a test rack mounted on the pier for the western 
haunch of the plate girder span. The panels were placed in exposure on May 11, 
1979. That gives almost exactly three years exposure. 

All of the primers tested were zinc rich primers except one that was an experi
mental primer .. Four of the zinc primers were inorganics. Two were produced by 
Standard Universal, one by Briner, and one by Mobil. The rest were organic zinc 
primers, some by Briner and some by Napko. Department specification 810 Prime 
Coat was used as a control. 810 is the primer now on the structure. At the 
present time, the two inorganic zincs produced by Standard, the inorganic pro
duced by Briner, and the organic produced by Napko are rated best, with less 
than 1% corrosion. Department specification 810 is rated second, with approx
imately 2% failure along the panel edges. The rest of the primers are rated 
at 5% failure to total failure. 

Spraying characteristics of the inorganic primers eliminates their use on con
figurated steel under wind conditions normally encountered at Port Isabel. That 
leaves only Napke's epoxy zinc and 810 as possible primers. 

Experimental Locations on Structure: In November 1979, four locations were 
selected on the structure for experimental painting. These locations are on the 
inside of the outside girder on the south side. All locations are west of the 
western haunch. Al 1 locations are where two wind braces, a diafram, and a 
stiffener connect; these are locations of highest steel configuration. These 
locations were painted with four different primers. One was a commercial epoxy 
zinc, the others were Department Specification paints 810, 800 and 720 modified. 
At this time, the epoxy zinc is best with the only failure being where it was 
applied too thin. The Department Specification paints show some rust at this 
time, but are judged at being caused by misapplication. 
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The Structure: The paint on the structure, 810 primer with 742 finish coat, 
exhibits mixed results. Considering just the interior, one finds several 
characteristics. There are locations where the shop applied primer was in 
excellent condition and no field touch up was required. These locations are 
primarily on the bottom of the top flange, and are in excellent condition at 
this time. In fact, they appear as if they are freshly painted. This same 
characteristic was noted during all inspections. On the north side of the 
middle stringer in a haunch section, two rectangular patterns were noted that 
exhibited paint failure during the construction phase. These two areas were 
blasted out and repaired. The first inspection revealed that the pattern of 
these areas was evident. Today, there is a distinct sharp outline of these 
areas, as evidenced by paint failure. The cause of this phenomenon is unknown. 
It appears as if pieces of plywood or other material two feet by eight feet 
were on the surface at these areas, but why. To the best of our knowledge, the 
members were painted upright. However, this one member could have been painted 
on it's side and pieces of plywood were used as footing and some sort of con
tamination occurred or collected at the edges. If one makes the assumption 
that there was some sort of contamination at the time of shop coat application, 
most other characteristics can be explained. Contamination is possible, as the 
girders were shop painted on the Houston Ship Channel. Contamination appears 
logical, because areas that exhibited the most severe failures in the shop coat 
are exhibiting the most severe failure today. If contamination is a factor, 
then it has possibly run it's course, as the failures on the test areas are not 
the same type of failures exhibited on the remainder of the structure. 

Contamination does not appear logical if one considers the diaframs and sway 
braces. Severe failure in the shop coat was noted on these members during 
field painting, and they now exhibit severe failure. lhese members were painted 
in Mosher's shop in Houston. However, failure or problems were noted in the 
shop coat before they were shipped to the ship channel where the girders were 
painted. It is possible that the problems noted in the shop coat of these 
members allowed the contaminants to penetrate the shop coat and react with the 
steel. 

The only thing on the structure that does not lend itself to the contamination 
assumption, is the facials of the outside stringers. The south facial is in 
excellent condition, exhibiting very little paint failure. The north facial 
evidences more paint failure, but is still in pretty good shape. There was 
more repair to the shop coat on the north facial during construction field 
painting. The repair areas are the primary areas of failure today. These failure 
frequency characteristics are the same as on the remainder of the structure, but 
then why would one side ofamember be more contaminated than the other. The only 
explanation known tor this characteristic is that the interior is more subject 
to dampness than the outside and the north side is more subject to dampness than 
the south side. In conclusion, it is difficult to single out some cause for the 
coating failure being experienced on this structure. In all probability it is 
several minor causes coupled with the extreme harsh atmosphere at this particular 
location. 

We have not run any bare steel corrosion rate studies at this site, but previous 
studies show that as you progress south along the coast line, the corrosion rate 
increases; Corpus Christi being three to four times as corrosive as Sabine Pass. 
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However, we have exposed some weathering steel tensile coupons at High Island, 
Corpus Christi, and Port Isabel. In 30 months at High Island, the tensile 
coupon lost 6. l percent in strength, at Corpus Christi 6.1 percent in 21 months, 
and 33.0 percent in 27 months at Port Isabel. This gives one an idea as to 
just how harsh the atmosphere is at Port Isabel. 

Irregardless of the cause of failure and the harsh atmosphere to which the 
structure is exposed, the structure is in need of repainting. Very little sig
nificant metal loss is occurring except on some of the diaframs. Most of the 
metal loss on the diaframs is confined to the bottom cord and the inside of 
slots. A couple rockers are showing heavy scale rust. The remainder of the 
structure where there is total- pa·int failure exhibits very light flake rust. 

Based on previous experience on this structure, painting of weathering steel 
on other structures, and techniques used in painting the fou~ experimental 
areas, the following general painting recommendations are offered. 
l. Water blast with fresh water to remove scaly material and flush contaminants. 
2. Sandblast to remove all traces of paint, corrosion products, and contaminants. 
3. Apply 5 mils minimum dry of an epoxy zinc in at least two coats. 
4. Apply 3 mils minimum dry of 800 prime coat. 
5. Apply 2 mils minimum dry of 742 finish coat. 

The above would apply to all interior members, bottom of bottom flanges, and 
a 11 rockers. 

The following would apply to the exterior facials of the girders. 
1. Waterblast with fresh water containing a wetting agent to remove flaky 
material and chalky residue on coating surface. 
2. Blast to white metal all areas showing evidence of corrosion. 
3. Feather edges of remaining existing paint into sound tightly adhering paint. 
4. Apply 5 mils minimum dry of an epoxy zinc in a minimum of two coats to all 
exposed metal areas blasted. 
5. Apply 3 mils minimum dry of 800 prime coat to entire surface. 
6. Apply 2 mils minimum dry of 742 finish coat. 

The above painting recommendations are very general in nature. It is felt that 
detailed sequence requirements would be necessary to achieve desired results. 
Sequence would include starting point and minimum and maximum time lapse between 
each phase. 

As for paint specifications, the 800 prime coat and the 742 finish coat are, or 
will be,SDHPT General Warehouse stock items. The epoxy zinc could be handled 
two ways: 1) specify commercially available materials with testing to ensure 
compliance, or 2) supply a formulae type specification with Department inspection 
and testing. On a one job basis, as this, we would favor a commercial coating. 
Either way, we could supply the specification to ensure quality control. 
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4f, 77 18 b 
4q 4q 24 ~ 
53 45 I q 14 
52 68 05 10 
51 87 Jf, 4 
50 ~3 32 7 

141 
%34 14 

40 %34 11 
40 % 32 10 
42 % 31 ' 41 86 01 b 
41 86 Jf, II 
40 Bf> 32 c 

42 % 33 I 0 

47 00 32 12 
44 q] 34 14 
42 q] 34 13 
41 9q JJ 1 0 
38 83 34 15 
31 7 4 35 II 
Jf, 74 34 11 
34 68 33 10 
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OBSERVATIONS AT 3 HOUR INTERVALS 
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~ 

"' ~ WEATHER 
~ "' - ~ 

~ W[AIH[R :; :::: "' ~ 

"' W[ A I H[ R 
~ :::: "' :; 0 "' :; - ~ 0 ~ C> ~ D ~ 0 ;; .. .... ... ~ C> " . ~ -~ ~ "" - ~ "" ao - • "'~ 

"' ; ... . ; C> - ~- ... ~ ~- ... - .. ~ ~: .. =-- c.D~ .. "' .. - ~ ..:J~ .. "' ~ 

~ 
~ .. 

~ iii: .. "' C> --
~ C> ~ 

C> -~ ~ "' C> -~ ~ ~ -- ~ "' 0 ... "' .. - =~ 
~ "' o. ... ... "' ~ ~ ...., ==~ "' 0 ... ... ~ 

~ 
~ .. "' ~ "' "' ~ 

0- == .. "" ~ "' ~ 

~ ~~ 
... "" "' "' : =~ .. :; "" "' .. .. - .. .. ~ e. "' .. ~ ~ ... "' ~ ~ ~ "'~ .. .. - "' "' .. "' c "' "" "" "' "' "'~"' .. - "' C> "' "' JAI 1~th JAN 20th JAN 21st 

~: 10 4, 15 I 41 34 76 36 12 10 10 5 lF 38 34 86 34 11 10 42 15 36 2' 6 7 32 1 10 4' 15 38 31 • 76 35 12 10 4 2 RlF 38 37 % 32 14 10 2' 15 35 23 62 33 1 ' 10 4' 15 38 31 76 35 13 10 4 I RlF 37 35 H 34 16 10 26 15 36 21 55 34 1 12 10 4' 15 40 32 73 36 12 10 5 1 lF 37 3' % 32 " 10 28 15 40 24 53 "34 1 15 10 80 IS 41 32 70 35 14 10 5 1 lF 38 37 % 33 17 10 24 15 43 23 45 01 1 ~ 8 10 22 15 H 32 76 34 10 I 0 " 7 37 31 7~ 35 20 10 20 15 41 28 60 33 
1 ~ oll ~ 40 15 

L u 32 ~~ 36 12 
1 ~ 20 10 ~~ ~~ ~~ 35 1~ l~ 22 l~ 40 B 10 ~~ 10 n 7 33 33 11 36 15 1 34 1 41 73 3 

JU 22nd JU 23rd JAN 24th 
~,3 10 7 2 8 RF 40 38 ~3 30 8 10 250 5 F 55 54 97 17 6 10 1 0 4 RF 56 56 00 01 ~ ~6 I 0 3 1 8 lF 40 H % 31 6 10 26 5 lF 5~ 57 ~3 16 6 10 1 0 3 F 56 56 00 32 ~ 10 3 2 lF 41 40 ~6 2~ 4 10 26 3 F 60 5~ 9716 5 10 1~ 0 12 RF 57 57 00 34 ~ 12 10 3 2 F 43 42 % 2~ 3 1 0 34 2 8 F 5~ 55 8 7 31 10 10 3 1 F 63 " H 0~ 15 10 3 3 F 47 46 % 10 5 10 6 3 F 58 54 87 01 8 10 2 1 RF " 63 ~0 0~ ~ 
~8 10 150 4 F 52 50 ~3 0~ 8 10 5 1 8 lF 52 50 H 01 10 10 3 2 RF 61 58 ~0 01 ! 151 10 ~: 5 F ~~ 50 ~3 04 4 10 3 1 81 [ ~~ 53 % ~2 7 10 2: 3 RF 61 5~ H ~: 4 10 5 F 52 ~3 01 3 10 1 0 6 F 55 ~1 5 10 10 4 RF 62 60 H 0 

JAM 25th JAN 26th JAN 27th . 
~3 10 2 3 RWF 58 56 ~3 06 4 10 40 3 1 II 50 % 33 7 6 UNl 1 51 4~ ~3 00 l 6 10 3 1 8 RF 54 53 % 33 7 10 150 5 51 4~ ~3 31 11 6 UNl 7 4~ 4 7 ~3 01 ~ 10 3 5 RF 54 53 %34 ~ 8 45 10 54 50 86 34 6 6 250 1 56 54 ~3 36 I 12 10 4 6 F 55 53 93 32 10 0 UNl 15 65 48 54 35 8 ~ 250 10 68 56 " 36 11 15 10 6 2 8 RF 55 54 97 33 10 0 UNL 15 68 51 55 09 7 9 250 10 70 56 " 01 l ~ 8 10 4 3 RF 55 54 97 31 10 7 UNL 15 62 45 54 05 8 5 UNl 10 64 53 68 06 51 10 '~ 

3 RF ~~ 51 %34 12 5 UNL 15 52 4~ 90 36 4 4U~~ 10 55 51 ~~ 12 ~ 4 10 3 RF so 93 34 11 .. 6 UNL 7 ___ .....Lil.L__,__!i_ 93 05 5 0 UN 10 49 47 9 00 0 
JAM 28th JAN 2~th JAN 30th 

~~ 0 UNl 3 F 4 7 46 ~6 20 I 5 7 50 l 57 56 ~7 07 4 8 60 7 62 60 ~3 10 4 
~~ 3 UNl 1 8 F 46 46 00 00 0 ~ so 10 5~ 57 H 12 5 ~ 65 7 63 61 H 0~ 

i 4 UNL 1 F 56 55 ~ 7 25 4 10 UNL 10 64 60 8 7 15 7 10 60 7 65 62 ~0 02 12 0 UNl 10 70 47 44 " 7 1 0 1 ~ 15 75 63 bb 18 12 10 65 7 76 62 62 07 1 ~ 15 0 UNl 1 5 74 45 36 " 5 6 250 15 78 63 bO 14 14 10 7 7 62 56 81 03 
1 ~ be 1 UNl 15 6~ 53 57 15 8 ~ 250 15 71 b4 7~ IS ~ 10 20 10 60 so 70 02 5 UNl 15 57 54 ~0 13 l ~ 5 UNL 10 " 62 8 7 14 ~ 10 H 1 0 Sb 47 72 ~~ 1 12l q so 10 161 57 8 7 12 3 4 UNL 10 bS b1 87 1b q 10 34 7 R 49 43 80 3 11 

JAN 31st 

~,3 10 40 b R 48 ., .,T b 10 26 7 48 42 80 34 11 
~~ 10 26 b R 47 43 86 33 12 
12 10 7 b R 47 45 H 35 1b 
15 10 14 1 48 jLilti _[L _______________________________ 
18 10 5 b R 4~ 
1 10 : 7 R :~ 4 10 7 R ... 

SUHHAR1 BY HOURS 
AVE RAG£ S R[SULIANI 

WI NO - TEMPERATURE "' "' :i' 
z ::; .. ~ 
~ 

"' ~ :: ~ ~ ~ 0 i - "' ~ 0 0 ;; C> 

;; ~ .. ... 
"' ~ ... ... ; ~ 0 E 

~ -"' .. ;; ~ - -~ 0 .. ~ ~ :> "' "' 
u -:z: .. ... :z: u ·:: - u ~ ~ 

"' 
..,. 

"' "' a: ~ 0 .. ~ ~ ~ 

~ ~ :z: "' "'- c "' C> "' C> 

03 8 130 .14( 52 50 4~ 89 8.7 34 4.8 
06 ~ 30. 14( 52 so 48 89 ~. 1 34 6.0 
09 ~ 30."( 53 51 49 88 ~. 1 34 b.b 
12 8 30. '1~ 5~ 54 50 74 11.7 34 5.5 
15 8 30. 12 61 55 4~ 70 12. 7 02 5. 1 
18 8 30. 12~ 58 53 4~ 75 11.5 02 6.6 
21 : 30 ·1 ~~ ~; 51 4~ 83 ~-t ~~ ~-~ 24 30 1 51 4~ 8(, 8. 

PIG£ l 
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lATI IUD[ 25°54 LONGIIUO[ Qq7°2(, ' [l[YAIION IGROUNOI 00Q1q f[£1 TIME lONE CENTRAL 
,--- ------ ·~------~~---- 5Nilw --------

DEGREE OATS WlAIH(R ITP[S AIIRAGI WINO SKI COYER TE"PERA lURE °F BASI b5°f ICI PRI C I PI! A liON STAll OM I". P. H. I SUNSHINE I II NIHil -- ----,--·- --··- ,-- -- I fOG Pl L l I IS PRIIIURI 
-- -,,- --- T"Asl£sl f-··-·r-· ... - 2 HIAYT lOG OR "' IM z ~ 

~~ ~ ~ 

~~ 3 IHUNO[RSIORH I Cl ON z ~ INCHIS ~ "' MILE ~ 

c c 0. ~ = .. 
~ .-x ·~"' 4 ICE PlLLIIS GROUND c = "' ~ -q 

"'' ~ n. ~ V> :r '•l r. -· .. 5 HA I I AI .. ~ 11 rv "' z = V> ~ "' ., 
"' 

rl. 11 . . .. , , ,., 0 
~ J <> ld J" 

~· "' b GL AIL 01>00 0020 .., .. ~ ·- vo u. ~·"' I Z => => "' ~- <..!! , . ., .. 
"'~ z"' 1...-J <.J> .. ~ - - "" :::.. ·~ z ~~ "'"' "' "' ... a. «" -- ... ·- z I OUSIIIORH a L • % f[[l c = ~ ~ :::' - :z "' ~~ 

t:l: II- -- "'~ => => "' ~ => ~""' "'"' z"' :::' - ~ ~ ... ""'"' ='-" 8 SMOKI, HAll INCH£ I ' z ~~ ABOVE V> V> ~ ~ "' z <c- z "' ""' ""' ~ ~<X :; ~-·-~ ~~ 0 ~· ·~ :;: > a. - ~ C> => C> - C> .. "' "' "' ""' C> ~ .r n> u a> q BLOWING SNOW "' " s .l . cr "" "' "' "' a.- "'- "'- C> 

I 2 3 4 5 ~- 7A 7B __ f--L__ ~q- __lQ__ 11 12 1 3 14 15 1b 1 7 18 1q 20 21 22 
01 5b 45 51 -10 48 14 0 1 0 0. 14 0.0 30. 18( 3' q,q 10.4 14 3 0 0 10 10 01 
02 (,(, 55 1>1 0 57 4 0 1 0 0.01 0.0 2q.m 

~· 
4_q 5.4 q 3 11 2 10 q 02 03 bb 47 57 -4 44 8 0 1 0 0.00 0.0 30.0~~ 8.4 11.5 21 ~~ 1>40 q7 1 1 03 04 71 43 57 ·4 41> 8 0 0 0.00 0.0 30.0~· ~~ 1>.0 b,q 15 4(,q 71 b 4 04 05 71 4(, sq -2 4~ b 0 0 0.00 0.0 30' 18 3 4.3 5.4 13 0' 1 33 20 8 b 05 

0(, 57 I 44 51 -10 43 14 0 0 0.00 0.0 30. 31 ( 01 8.8 q,4 1 7 03 8 1 q b 0(, 
07 (,q 44 ~7 -5 4q 8 0 0 I 0.0 30.2~~ 0 5.2 8.3 15 1( 1 b 7 25 8 q 07 
08 74 sq 1>7 5 ')q 0 2 0 I 0.0 30. 14 14 7. 5 q_3 21 1b 121 18 8 8 08 oq 7q 1>1 70 8 1>1 0 5 2 0 I 0.0 5~·08 1 8.1> q.2 18 18 125 1 q 8 5 oq 
10 80 (,Q 70 8 (,3 0 5 2 0 0.00 0.0 q. nc 1711>.2 11>.3 25 16 3(,1 54 5 3 10 
11 81 1>7 74 12 bb 0 q 0 0.00 0.0 §?. 71~ 1 J0.4 20.1> 31 1 8 244 31> b 7 11 
12 82 54 1>8 b 5q 0 3 1 0 0.02 0.0 ~?·82 0 7 2. 1 11.2 18 31> 238 35 7 b 12 
1 3 80 47 (,4 2 48 1 0 0 0.00 0.0 ~·q. q~~ ~~ 3. 8 (,_q 14 10 1>55 q7 1 1 13 14 82 50 bb 3 ~8 0 1 1 0 0.00 0.0 5?. q1 1 12.8 1 3. 1 23 16 sqo 87 3 2 14 
15 81 1>7 74 11 bb 0 q 2 0 0.00 0.0 q.a&c H14.1 15. 1 21> 18 14q 22 10 8 15 
1 b 7q 1>7 ·7 3 10 bb 0 8 2 0 0.00 0.0 50.000 ~! b. 1 8. 1 15 10 18q 28 b 8 1 b 
1 7 78 1>8 73 10 1>8 0 8 1 8 0 0.00 0.0 q. q1( 1 1 b. 1 11>.1> 25 1~ 11> 2 10 10 1 7 
18 83 bb 75• 12 (,5 0 10 0 0.00 0.0 guoc 1711>.8 17. 4 25 305 45 b 7 18 lq (,q 53 (,1 -2 (,0 4 0 2 0 0. 15 0.0 q,q4( 0110.0 1 1. 7 20 0 0 0 10 10 1 q 
20 53 48 51 -1 3 4(, 14 0 1 0 0.10 0.0 30. OI>C 3 17.0 17. 3 23 34 0 0 10 10 20 
21 (,4 45 55 -q 41 10 0 0 0.00 0.0 50 07( 3' B. 1 10.q 1 7 34 431 (,3 0 3 21 
22 75 42 sq -5 42 b 0 1 8 0 0.00 0.0 q. qq( ~ ~ 5 . 1 7.3 1 7 l: 1>87 100 0 1 22 
23 77 48 1>3 -1 55 2 0 1 0 0.00 0.0 ~q .as< 1 11. 1 12.0 23 310 45 4 3 23 
24 73 58 bb 2 58 0 1 2 8 0 0.00 0.0 ~UI>C ~~ 7.5 8.5 17 ~~ 1 33 1 q 7 b 24 
25 7q 53 bb 1 1>1 0 1 2 0 0.00 0.0 q. 84( 1 14. 1 14.5 24 331 48 5 5 25 
:'b 87• ~q 13 8 '•b 0 s 0 0.00 0.0 ~q. sqc 1 710. 4 ~u 31 1' 4 34 (,) 5 ~ 21> 
27 bb 41> 51> .q 2q q 0 0 0 00 0.0 30. 11 ( 3 120. 1 0.5 31 ~2 

(,2q q1 1 0 27 
28 1.2 37 50 . 15 }q 15 0 0 0.00 0.0 30. Jb( 01 4. 5 a.q 1 b 1>4C q2 1 0 28 
~q 1>3 31* 50• . I~ 40 1 ~ 0 0 0.00 0.0 30. 30( 0' 5. 8 q.s 1 b 07 403 58 10 7 2q 

L. 
'sul1 --- ---·- ·---· --··- ---- ·-- ·----- ---- ----- LfOR IH[ MON1H: ·-;;Uti-- ·----=- :=::.:..:. __ :::. 101 AI 101 AL NUMB! H Of OA IS 

lolA'[- rofit- IOTA_,~ % su" SUM f-2i"'"J 151T -T38 -7f)' 0:42 -o-:o 'JQ·_of011;112.311.8 31 3 841q "' 1 75 11>0 
AYG AVG. AYG. Q[P. AYG. Q[P. DIP. PR[CIPI lA IlON DIP -- --1'-T ~- OAT£: 27• POSSIIt£ "011111 AYG AYG. ;z..n 52.3 1>2.4 -0.4 52.7 0 - 7 ) . 01 INCH. 5 -1 . 13 -- ---~--~ ~~- 1%1>2 43 b.O 5. 

NUMB£ H Of OATS ~~'.Q...Q.A.!_~ SNOW, IC[ •rt'iTfS-<- GRIAI[SI IN 14 HOURS AND OAIIS GRIA11SI DlPIH ON GROUND Of 0 l 101 AL ) I. 0 INCH 0 
HAXIHUM 1[MP. -r MINIMUM llHP. 824 q4 1 ~UNO[ RS T ORHS 0 PR[CIPIIAIION SNOW IC[ P£LL[11 SNOW, ICI PILL£11 OR ICI AND DAII 

>' q(J' ( )20 ( 32° ( oo OEP. OEP. H[AYT fOG 7 0.88 31-01 0.0 0 T 
0 0 I 0 T 0 2b5 -53 CLIAR 7 PARTL l CLOUDY 10 CLOUDY 12 I 

*EXTREME FOR THE HONIH- LAST OCCURRENCE IF HORE THAN ONE. 
I TRACE AHOUNI. 
+ ALSO ON EARLIER OAIEISI. 
HEAVY FOG: VISIBILITY 1/4 HILE OR LESS. 
BLANK ENTRIES DENOTE HISSING OR UNREPORTED DATA. 

DATA IN COLS I> AND 12-15 ARE BASED ON 21 OR MORE OBSERVATIONS 
AI HOURLY INTERVALS. RESULTANT WINO IS THE VECTOR SUH OF WINO 
SPEEDS AND DIRECTIONS OIVIOEO BY THE NUMBER OF OBSERVATIONS. 
ONE OF THREE WINO SPEEDS IS GIVEN UNDER FASTEST "ILE: FASTEST 
MILE - HIGHEST RECORDED SPEED FOR WHICH A HILE OF WINO PASSES 
STATION IDIRECIION IN COMPASS POINTS!. FASTEST OBSERVED ONE 
MINUTE WIND - HIGHEST ONE HINUIE SPEED IOIRECIION IN TENS OF 
DEGREES!. PEAK GUST -HIGHEST INSTANTANEOUS WINO SPEED lA I 
APPEARS IN THE DIRECTION COLUMN!. ERRORS WILL BE CORRECTED 
AND CHANGES IN SUHHARY DATA WILL BE ANNOTATED IN THE ANNUAL 
PUBLICATION. 

I CERTIFY THAI THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND AT"OSPHERIC AD"INISTRATION, AND IS CO"PILED FRO" 
RECORDS ON FILE AT THE NATIONAL CLIKATIC DATA CENTER, ASHEVILLE. NORTH CAROLINA, 28801 /. 1?.. 1/J 

NAIIONAL NAIIONAI. NAIIONAL 'a n 0 a a OC£AN1CAIII £NVIRONIIUIALSAIHLII[,DAU CLIHATICDAIAC[NI[R ACTING DIRECTOR 
mDSPIIERIC ADIIIN1STRA11DN ANO INI'OIIIIATION S£RVIC£ ASH£VILL£ NORIH CAROLINA NA Tl ONAL CL I "AT I C OA I A CEN I ER 
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OBSERVATIONS AT 3-H6UR ;;,INTERVALS FEI 1984 12m 
lliOIIISVIll£ ~~~~~ 

Ill MD 1EIIIi£RAIURE laY(·):r_ l[ftP[RA I URE 111110 
-,.--.. 

; '::::: IIUIH[B 
~ 

; '::::: WEAIH[R 

3 10 5 7 
6 10 10 7 

~· 10 18 10 
12 10 21 10 
15 10 20 15 J' 10 19 15 

I !~ ~0 1~ 
IH lu Jl • 

~3 0 UIIL 10 
~6 0 UNL I 0 
1"9 3 UNL 15 
12 7 UIIL 15 
15 10 UNL 15 
1~8 8 300 15 
~I 6 300 10 
ll4 UNL 10 

~,3 8 110 10 
~~ 10 80 10 
1"9 9 100 10 
12 6 100 15 
15 8 130 15 
18 10 90 15 
• 1 10 65 15 
;4 1 0 4 1 0 

~~ 0 UNL (, 
l"b 0 UNL 5 
09 10 3 2 
12 4 UNL 10 
15 7 20 1 0 
18 1 UNL 10 
~1 0 UNL 10 
ll4 b 1b 10 

f£8 1st 

R 45 45 44 
u 45 44 
u 45 44 
51 so 41 
54 52 51 
56 54 52 

'~ 33 10 
'3 34 10 ,3 33 9 
'0 34 10 
90 36 8 
87 01 9 

IL F I ~' I ~~ ~~ ;~ ~~ : 
FEB 4th 

47 45 43 86 07 4 
45 44 43 93 00 0 
52 51 49 90 35 4 
69 54 39 34 0(, 9 
71 57 45 40 04 13 
(,3 54 45 52 03 8 
~~ p 52 90 3(, 4 
, J , 1 so 90 o2 4 

FEB 7th 
46 46 45 96 02 b 
47 47 46 96 34 5 
49 49 49 00 35 6 
66 56 4B 53 11 9 
6B 58 49 51 08 12 
64 56 50 " 09 10 
" 57 53 75 08 6 
60 57 55 84 15 5 

FEB 10th 

.. . 

10 22 5 
10 6 3 
10 2 I 
10 6 5 
10 12 7 
10 13 10 
1 ~ u11l : 

0 UNL 7 
0 UNL 7 
9 250 10 
5 UNL 15 

10 90 15 
10 90 15 
8 90 10 
8 90 10 

10 44 10 
10 40 10 
8 44 10 

10 30 10 
4 UNL 10 
b 21 10 
b 50 10 
7 50 10 

F 62 (,0 93 17 
59 93 17 
62 91 17 
(,5 64 18 
(,5 (,4 15 
65 74 1b 
(,5 87 17 
65 87 17 

9 9 7 7 
F f> 1 f>O 
F f>J (,2 

78 70 
. 7B 70 

74 (,8 

It; g 
FEB 13th 

7 10 29 7 
12 8 40 7 
18 5 Ulll 10 
21 5 UIIL 10 
19 7 13 10 
14 b !9 10 
15 8 l3 10 

; .. 
f£8 2n4 FEB 3rd 
F 55 55 54 97 eo o 0 Ulll 4 GF 57 56 55 93 31 
Lf 55 54 53 93 29 5 

8 LF 56 §5 55 H SO 4 
F 61 59 57 

65 62 59 
66 62 60 

8l 33. 8 
81 31 5 
81 35 5 

I H I~~ I~: I u 87 i35 7 
97 1 b 

FEB 5th 
49 49 48 9(, 32 5 
47 47 46 % 35 b 
49 49 48 9(, 28 5 
(,9 55 43 39 33 8 
65 55 47 52 05 11 
60 51 42 52 34 3 
56 50 44 64 ~) 2 
53 50 4(, 77 uO 0 

FEB 8th 

0 Ulll 7 
4 Ulll IIi 
0 UNL 15 
1 UNl 15 
1 Ulll 15 

~~m ~~ 

7 90 10 
3 UNL 10 

10 110 10 
9 100 10 

10 100 10 
7 100 10 
2 UIIL 10 
8 110 10 

0 5 U"L I 0 

FEB 6th 

FEB 9th 
59 57 56 90 00 
59 57 56 90 03 
61 59 58 90 07 

f> 4 UNL 0 2 F 

FEB 11th 

(, 10 2 0 6 F 
70 (,4 60 71 14 
74 " " (,4 15 
70 65 62 H 15 
(,5 (,3 (,2 90 15 
bb (,4 (,2 87 17 

10 10 40 0 
1 7 10 44 0 
12 1 UNL 0 
10 0 UNL 0 
7 0 UNL 0 

(,5 93 17 12 7 
FEB 12th 

(,7 bb 
(,8 " (,5 90 1b 15 

(,4 84 1b 17 

3 UNL 
10 2 0 12 F 

" bb 79 70 
80 71 
74 70 
70 I ~8 
70 I b8 

(,5 (,2 17 2b 
bb (,3 18 27 
(,) 79 17 , 
H !J17 14 
H ~~ 17 14 

I 0 6 
10 10 
5 UNl 
5 UNl 
0 ~~L 
0 UNL 

4 LF 
4 F 

50 
15 
15 
1~ 

FEB 14th FEB 15th 

53 50 47 80 33 I 
55 41 41 60 34 1 
63 51 38 40 35 1 
66 51 3(, 33 3' 1 
61 50 38 43 04 
~! 44:! 45 89 15 
IH IH 47 9(, 14 

51 49 47 86 31 li 
51 49 47 86 36 
53 49 44 72 021 .j 
56 48 39 53 03 1' 

57 4B 38 49 o3 
1
B 

55 48 40 57 03 I~ 
4b 44 42 86 35 : 
44 43 42 ' 34 ' 

62 " 60 93 1b ~ 
62 61 60 93 15 5 
63 62 61 93 10 4 
73 67 64 74 17 11 
11 6 7 61 58 18 H 
73 66 62 69 13 11 
64 62 60 87 15 ~ 
61 60 60 97 17 h 

f>B bb (,5 
68 b 7 " 
(,8 (,7 67 
" (,8 (,) 
B2 (,2 48 
71 (,0 52 
~04 55 51 
~ 51 4~ 

90 1b 11 
93 17 1' 
97 21 ' 
93 32 11 
31 02 
51 04 l(i 
12 ~~ 
83 1 b 

~3 2 UNL 10 
~6 4 UNL 10 
~q 2 UNL 15 
12 0 UNL 15 
15 0 UNL 15 
18 0 UNL 15 
1 o u~~ 7 
4 0 UNL 7 

51 50 49 93 31 5 0 UNL 
50 50 49 % 34 6 2 UNL 
57 55 53 B7 35 3 10 3 
75 55 35 23 05 4 7 250 
BO 59 42 2f> OB 7 0 UNL 
71 57 45 40 12 11 0 UIIL 

I ~~ I ~! I ~~ ;~ l ~ : ~I m 
:! _l~~ f~ ~~ ii li ~~ J~ u] lf ii ti fi f~ li j,; 
15 80 " 57 45 1' 20 10m 1 B1 12 f>7 f>J 18 i·i 
15 72 " (,2 71 14 1fo 8 250 7 75 70 (,8 79 14 i( 

~~ I g It~ tiillJL ~~"+-~!-".~l._~J.L....l:L.L..!l4 _,_~ __ _ul ~1..!.89 -~.I.!!J i:t~l....L!!t.L: .L.;Lt~ull..x.0 .L. . .>q i 
3 10 1 
b 10 • 
9 10 2 

12 10 6 
15 5 UNL 

1~8 3 UNL 
~1 10 4 
~4 10 13 

FEB lbth 
0 2 F 

1 8 F 
1 F 
7 
7 
7 
5 F 
5 F 

* TORNADO 
T THUNDERSTOR" 
Q SQUALL 
R RAIN 

(,8 67 (,7 
(,8 67 (,7 
(,8 67 (,7 
70 (,7 (,5 
78 70 (,5 
70 " (,4 

~~ t~ t~ 

RW RAIN SHOWERS 
ZR FREEZING RAIN 
L DRIZZLE 

FEB 17th 
97 30 5 10 4 F 69 6B fo7 93 13 9 ,7 33 4 10 2 
97 04 5 , . 5 

F fo9 68 68 97 14 8 
F 71 70 b9 93 15 14 

B4 04 8 1 0 14 H 7(, 72 70 82 15 1f> 
(,4 07 8 10 15 78 71 (,8 72 1b 20 
81 07 , 10 13 74 70 (,8 82 16 18 
93 08 11 8 17 
90 10 8 8 25 

11 (,8 H a4 15 11 
72 (,8 bh 82 17 1fo 

WEATHER CODES 
ZL FREEZING DRIZZLE 
S SNOW 
SW SNOW SHOWERS 
SG SNOW GRAINS 
SP SNOW PELLETS 
IC ICE CRYSTALS 
IP ICE PELLETS 

IPW ICE PELLE1 SHOWERS 
A HAIL 
F FOG 
IF ICE FOG 
GF GROUND FOG 
BD BLOWING DUST 

FEB 18th 
10 28 1 70 (,8 bb 
1 15 7 (,9 b 1 (,~ 
3 UNL 1 70 68 (,(, 
6 19 10 79 70 65 
8 150 10 83 71 (,5 
8 300 10 75 (,9 (,5 

~ ~:~ 1 ~ ~ll ~~ ~~ 

8N BLOWING SAND 
BS BLOWING SNOW 
BY BLOWING SPRAY 
K S"OKE 
H HAZE 
D DUST 

CEILING: UNL INDICATES UNLI"ITED 
WIND DIRECTION: DIRECTIONS ARE .THOSE FRO" WHICH IHE WIND BLOWS, INDICATED IN TENS OF DEGREES 

FRO" TRUE NORTH: I.E., oq FOR EAST, 18 FOR SOUTH, 27 FOR WEST. AN ENTRY OF 
00 INDICATES CAL" 

SPEED: THE OBSERVED AVERAGE ONE-"INUTE VALUE, EXPRESSED IN KNOIS I"PH=KNOTS X 1. 151. 
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87 17 1 ~ 
87 17 11!! 
87 17 " 
(,2 20 20 
55 18 11;; 
71 1 b I~ 

90 !~ ; 
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OBSERVATIONS AT 3-HOUR INTERVALS 
1£ftP£UIUR£ WIND I[ ftP£ RA I UR£ WIND 

FEB 1qth FEB 20th 

m m• 
RROMI~ fill£ I XAS 
~ T[ftP[RAIUR£ WI•D 

f--r-

~ "' .. 
I:D ; c:a ~ : .. -:;- ~ ~ ~ 

cz. :a ....... a: ~ 
.q';~~ce; 

~i li j ~~ qF f! jli ~~' l~~~i~~j l~~ !jl 15 10 10 5 F b2 5q 57 84 02 n 10 1 4 
18 10 4 2 LF 5q 58 57 q3 3b 12 10 17 4 
1 ! ~ 3

4 
1
1 

~ ~rF 58 57 57 q 1 34 12 1 o 23 1 r-~4'+-'"!~..,__~---lJ'--"'-o,L'"'----~53_ 21 52 _% lJ D _LO -~ _ J 

F 
8 t r 

Rf 
lF 
LF 
F 

50 4q 
48 47 
48 47 
48 48 
48 48 
48 47 
4q 41 
~~ "47_ 

FEB 2hl 

48 q3 33 1 b 10 90 I J 4q ~b 

1
42 4L H 32 18 10 qo 1 4q H 42 

4b q3 31 18 0 UNL 1 50 45 40 
41 % 35 15 1 UNL 10 5q 4q 3q 
47 % 34 15 1 UNL 10 b 3 51 38 
4b H 33 14 0 UNL 10 58 50 41 
45 8b 34 14 2 UNL 10 51 47 43 
_H _8_3...lLJ1 _ 3.J!!L _10 _ _ ____ V 4.2_ 4 3 

11 33 11 
11 34 1( 
bq 34 1 
48 34 12 
40 35 11 
53 01 ' 
14 ~q 4 
8b t 1 4 FEB 22nd 

~3 b 130 5 
~~ 0 UNL 1 
I'" 0 UNL 10 
12 0 UNL 20 
15 0 UNL 20 

1!8 0 UNL 25 
~ 41 0 UNL 25 
~t 0 UNL 15 

FK 

:~ n~4~ ~~ ~; ~ n~t :~ l 54 50 4b 75 20 1 1 UNL 15 
b8 53 37 32 23 b 8 31 20 
13 54 35 25 08 b 1 34 20 
bb 53 40 Jq 14 13 3 UNL 20 
52 50 47 83 14 1 5 UNL 15 
50 4 9 4 ~ J.....'.'q 3'"-_,_14.__.__--"b-+-_,_,b ._..,U_,N l'-'--_..5.L _ f 

f [8 2lrd 

ffB 2Lth FEB 25th 

FlB 24th 

~~ ;1~5~ U l~ ~ 1 ~ u~~ ~ 0 
4 F ~~ ~~ b2 bO 58 87 lb 10 1 UNL 0 12 f b4 b3 

13 b3 % 55 lb 20 10 12 1 b9 b4 
11 b5 57 50 lb 18 1 90 10 73 b4 
12 b4 5q b4 15 '12 3 UNl 10 _lli_b8 · bl 
bO 59 58 H 01 b 2 UNL 10 j58 
5q 5~ 5_,_8 _.__,_,HCL!..>10'-'---"-4+--""0 -"'U"-'Nl'-'--,1'-"0,___,______ 57 

bO q 1 08 4 
58 q) 03 4 
b3 qJ 04 _a 
b 1 7b 01 11 
58 bO 07 14 55 b3 01 e 
5b 87 05 5 
5b 93 11 4 

FEB ?7th 
~} 0 UNl 4 
I"" 10 4 q 1 
~q 0 UNL 10 
12 5 UNl 20 
15 q n 20 
18 9 1 b 20 
1 0 UNL 10 
4 5 UNL 10 l

~F ~~ ~~ ~~ ~~ ~~ ~ ~~ u~~ i ~~ ti ~~~:~ a 1~ n:t ; ~~ I:~ ~~ ;~~3~ ~ 0 bb b4 b3 qo 15 10 10 11 1 10 b8 bb 81 17 25 2 UNL 10 55 44 30 39 32 24 Jq bq b3 58 15 20 3 UNl 15 80 /1 bb b) 18 2b '2 UNL 1 b1 47 29 30 31 25 ]q bq b3 58 lb 21 2 UNL 15 85 72 H 53 18 13 0 UNL 1 bb 49 2q 25 31 20 13 b9 H 79 15 17 8 UNL 10 11 b1 49 37 02 11 0 UNL 15 b4 47 24 22 32 2 10 bl b5 84 14 14 4 UNL 15 b9 50 29 23 34 13 0 UNL 10 50 41 27 41 33 b 
__ ___,__,1'-"-0-'--'U-bl ~b 5'--"-'81L!4.L1,_.b'-L.!1_,_8 +-3"-'---"-U N,L"-----'1-"-L5 __ ----~b~2~4,~7_ c11. ..£2219 23!...2 .L£2! 04---"0wU!.!!N.uL _...!..!1 Ou____J___ _ __j'-'4"-7--l.."-H-'-L.._,27__L!!4 b 0 1 ,_] 

FEB 28th FEB 29th 
3 0 UNl 15 

~b~ 0 UNL 15 
q 0 UNL 15 

12, 0 UNL 15 
15l2 UNL 15 18 0 UNL 15 
21 0 U Nl 15 
~I_ 0 UNL 15 

H H ~~ I ~! H J 1 :llml ii . urn ~~~ H H l I I 1 ~ ~I 1 5~ 45 25 27 02 14 10 UNL 15 b3 51 39 41 04 13 
b2 47 21 121 08 9 10 UNL 15 l b3 52 41 45 07 14 
58 45 29 133 07 9 10 75 1 51 50 42 58 Ob 11 · 

!~ ;~ n_l~j_g_j__l_~-l~ iL ______ l~- ~L !"'-~-W.~,~~n~ _ _,_;-L-.._L __________ ]_ _ _ 
I 

.. _j 
SUMMARY BY HOURS 

AVE RAGES RESULTANT 
WI NO - lEMPERAlUR£ .,.. 

"' ~ 
z ~ ... ~ 
~ 

"' .,.. 
~ :::. - ..., 

~ ~ 0 :;; - : 0 c .,.; "' c z Q. "- CD z ;;; ~ 0 ~ > 

~~ 
>= "-~ 0 

~ 0 => .,.. ::::; ~ Q. % 
~ "' -~ c g c z "' "' z "' "' -- ..., ~ ~ "-"' 

.,.. .,.. - c "' c "' "' c .,.. 
03 5 30.000 56 54 53 89 q.o 21 1 .l 
Ob b 30.000 5b 54 52 90 q.9 30 0.5 
09 1 30.05( 59 57 54 85 II . q 25 0.8 
12 L 30.050 b8 LO 52 bO 1 b .l 13 2.4 
15 b 29.970 71 b 1 52 54 1L.5 12 5.4 
18 5 9.970 H 59 52 L3 13. 4 1 0 5.7 
21 5 30.010 bO 5b 53 81 9. 1 10 3- 1 24 5 30.02 58 5b 53 85 8.9 15 2.8 
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CD 

"AR 1'114 ISSN 0191·49SO 
BROIWSYILLt, TEXAS 
NAT'L WEA SER OFC 
INTERNATIOIAL AIRPDRT LOCAL 

CLIMATOLOGICAL DATA 
INTERNATIONAL AIRPORT MoatlalJ Sama&rJ 

' LAIIIYOE 25°54 LONGITUDE '17"a • ELEYAIION IGROUNOI I 9 FEET li"E ZOIIE CENTRAL 

DEGREE DAIS WEATHER TYPES SNOW liE RAGE WINO SU COVER TE"PERATURE °F BASE hS°F ICE PRECIPIIAIION SIAIIOI I" .P. H. I SUNSHINE II[NIHSI 1 FOG PELLETS IPIESSUIIE .. ~ ... 2 H[A¥1 FOG OR "' II c FASIEST 

~ 
..... ..... 

C> :::> oc l IHUNOERSIOR" ICE ON ~ INCHES "' ..... c "ILE ~ 
~-.. ~-.. - ... ..... "" ~ 4 ICE PELLEIS GROUND ~ c "' ..... '% c ~% ..... ,., ... ... ~"' ..... ., .,._ .,._ 

S HAIL AI HE¥. ;;; ;;; "' .. OV> :; "' "'"" :; 0 0 --'"' '"' ..... ::>C) ....... ... "' "' "' ~ GLAZE OltOO ~~ ~- 20 ~ ~ ..... - "' - ... ""'"' :z:z ::> ::> .., - .. ..,_ .. "' . "' -"' .., ::::; ..... z "' .. '-"C 
'"' '"' c "' cc:> 

=~ - .. 7 OUSISIOR" ~ FEET ~ ~ c c ..... ~ -::> --:= - - ~ c'"' .., ... 
~- :!:;~ 2 .. ~ ::> :::> "' ..... ..... ::> uc "'"' z'"' := ,... .. ... C) ..... ,. 

~~ C> ... 8 S"OK£, HAZE INCHES -.. C>. ABOVE "' "' ..... ..... "' .. ""- z c ... c ""'"" ... ~ C) ..... c- .. - ..... ..... ... Q. ..... C) ::>0 -C) ... c '"' '"' c c ... c Cl %CD '"'"" ' BLOWING SNOW ,._ "'- ". S. L "" "" c "' c '"' ... - .,_ -=- c 
1 2 3 4 5 b 7A 78 8 q TO 11 12 13 14 15 1& 17 18 )q 20 21 22 

01 "' 58 (,4 -1 57 1 0 1 0 0.05 0.0 ~O.O~Q 1410.4 1 0. 7 17 1 71> 11 9 7 01 
02 79 55 1>7 1 1>0 0 2 0 0.00 0.0 29.97 1 14. b 14.8 24 1 510 73 3 2 02 
03 79 1>2 71 . 5 1>3 0 b 0 0.00 0.0 29.8~~ 1~11>.'1 17. 3 29 H 151> 22 8 8 03 
04 71> 1>8 72 b 1>7 0 7 0 0.00 0.0 29.75 1 11>. 3 11>.1> 23 1 0 10 8 04 
05 70 50 1>0 -I> 54 5 0 1 8 0 0.02 0.0 29.800 3510. 1 15. I 23 3~ 0 0 10 10 05 
01> 1>1 44 53• -13 34 12 0 0 0.00 0.0 30. 12C 3~ 11 . 3 13.3 22 3~ 218 31 10 9 01> 
07 72 38• 55 -12 42 10 0 0 0.00 0.0 ~0. 2~~ 11 5.0 1>.5 11> 1 !.53 92 0 1 07 
08 75 49 1>2 -5 52 3 0 0 0.00 0.0 30.20 1 ~ 11. 0 11.5 22 : ~ 522 74 4 2 08 
09 77 55 bb -1 57 0 I 0 0.00 0.0 ~~. 1 ~~ 1 I 11.0 11.5 18 103 15 9 7 09 
I 0 80 1>3 72 5 1>2 0 7 0 0 .. 00 0.0 0.03 I 9.4 '1.9 1(, I ~ 35 5 10 9 10 
II 77 b1 b9 1 (,5 0 4 1 0 I 0.0 ~'I. 98C 1~10.8 12.5 20 H 28 4 10 9 11 
12 84 1>8 7!. 8 (,7 0 11 2 0 0.00 0.0 ~(. 8~~ U12.9 13.8 21 I 2b5 37 7 7 12 
13 84 " 77 9 (,8 0 12 2• 0 0.00 0.0 0.00 11 8. 0 '1.2 14 : ~ 204 28 8 8 13 
14 83 71 77 9 b9 0 12 I 0 I 0.0 ~~·on :. 13.2 13.9 22 :. (,5 9 10 I 0 14 
15 84 73 79 11 "' 0 14 1 0 0.00 0.0 '1. 99 I 18.!. 18.9 24 497 "' 8 9 15 
lb 84 73" 79 10 "' 0 14 0 0.00 0.0 ~0. 0~~ 1' 17. 3 17 .b 23 H 451 1>3 4 7 11> 
I 7 84 72 78 9 (,8 0 13 0 0.00 0.0 9.95 1i1u ~0. I 29 :: 277 38 7 8 17 
18 83 71 77 8 (,7 0 12 0 0.00 0.0 129. 7~~ 1 ~~4.5 4.8 3(, 384 53 7 8 18 
19 78 52 !.5 -4 58 0 0 I 0 0.0!. 0.0 ~'I. 8~~ 0< 2. 7 13.2 24 ~: 2b5 37 8 b 19 
20 74 48 b1 -8 43 4 0 0 0.00 0.0 30.04 o. 3. 9 7.!. 15 !.1>7 92 0 0 20 
21 77 49 !.3 -7 52 2 0 0 0.00 0.0 ~'I.'!~ :; 11. 7 12.1 23 n 728 100 0 0 21 
22 80 b1 71 1 !.2 0 b 0 0.00 0.0 129.74 1 15.3 15.5 25 :i 255 35 8 b 22 
23 90 bb 78 8 bb 0 13 1 0 0.00 0.0 ~9. 73( H 10.9 12.9 22 515 70 3 4 23 
24 78 57 1>8 -2 58 0 3 2 0 T 0.0 ~'I. 8~~ o, 9.0 10.4 20 0< 524 71 4 4 24 
25 81 53 (,7 -4 1>0 0 2 1 0 0.00 0.0 '1.83 1 ~ 8. 'I '1.3 u. 1 41 7 57 9 b 25 
2(, 89 "' 79 8 (,7 0 14 0 0.00 0.0 ~'I. bQ~ ! ! 14. 'I 1b. 0 23 :: 487 bb 10 10 2(, 
27 101>• 70 88• 17 (,2 0 23 1 0 0.00 0.0 129.40 1' 12.8 14.8 21 biB 84 8 5 27 
28 84 57 71 0 33 0 b 0 0.00 0.0 ~(· 75( 341b. 8 17.2 25 3• 1>7b '11 1 1 28 
29 74 52 (,3 -8 38 2 0 0 0.00 0.0 0.02( 0 5.8 7.9 14 0 5'13 80 5 4 2'1 
30 77 ~~ ~~ -4 54 0 3 0 0.00 0.0 30.0~~ 11 9. ~ 10.0 :~ 11 324 44 b ' 30 
31 80 -2 b 1 0 5 0 0 00 0.0 29 94 14 8 9 5 1 31>4 49 4 2 31 SUft su" TOTAL TOTAL NUftBER or OATS TOTAL TOIAL FOR THE ftONIH: TOTAL I su" SUN 

24!.9 1852 H 1'10 0. 13 0.0 '1.92(1 141 8.2 13.4 3(, 1 10878 ... 00 183 AYG. Ai6. AYG. OEP. AYG. DEP. DEP. PRECIPIIAIION OEP. ------ ATE: 18 ptSSIIU IHHI AVG. AVG. 
7'1.1> 59 I> 'I I 1 58. I -14 21> ) . 01 INCH. 3 -0.37 22341 49 lt.5 5. 

IIU"BER OF DAIS SEASON TO OAI£ ~NON, ICE PELLETS GREATEST IN 24 HOURS AND 0Al£S GREATEST DEPTH ON GROUND or TOTAl TOTAl > 1. 0 INCH 0 
ftAXIftUft l[ftP. ftiNiftUft TEftP. 8!.3 284 THUNOERSIORftS 0 PRECIPITATION SNOW IC£ PELLETS SNOW. ICE PEllEIS OR ICE AND DATE 

> 'ICP ( 32° l 32° < o• D£P. OEP. H[~V! FOG 3 0.01> Jq 0.0 0 
2 0 0 254 -23 CLEAR ~· PARIL! CLOUD! q CLOUDY 1 I> 

* EXTREHE FOR THE HOijTH- LAST OCCURRENCE IF HORE THAN ONE. 
I TRACE AHOUNT. 
+ ALSO ON EARLIER OAIEISI. 
HEAVY FOG: VISIBILITY 1/4 HILE OR LESS. 
BLANK ENTRIES DENOTE HISSING OR UNREPORTED DATA. 

HAXIHU" TEHP. IS NEW HONTHLY & ALL TIHE RECORD. 

DATA IN COLS I> AND 12-15 ARE BASED ON 21 OR HORE OBSERVATIONS 
AT HOURLY INTERVALS. RESULTANT WIND IS THE VECTOR SUH OF WINO 
SPEEDS .AND DIRECTIONS DIVIDED BY THE NUHBER OF OBSERVATIONS. 
ONE OF THREE WIND SPEEDS IS GIVEN UNDER FASTEST HILE• FASTEST 
HILE - HIGHEST RECORDED SPEED FOR WHICH A HILE OF WIND PASSES 
STATION !DIRECTION IN COHPASS POINTS!. FASTESt OBSERVED ONE 
HINUTE WIND - HIGHEST ONE HINUTE SPEED !DIRECTION IN TENS OF 
DEGREES I. PEAK GUST - HIGHEST INSTANTANEOUS WIND SPEED lA 1 
APPEARS IN THE DIRECTION COLUHNI. ERRORS WILL BE CORRECTED 
AND CHANGES IN SUHHARY DATA WILL BE ANNOTATED IN THE ANNUAL 
PUBLICA T l ON. 

I CERTIFY THAT THIS IS AN OFFICIAL PUBLICATION OF THE NATIONAL OCEANIC AND AT"OSPHERIC AO"INISTRATION, AND IS CO"PILED F~O" 
RECORDS ON FILE AT THE NATIONAL CLI"ATIC DATA CENTER, ASHEVILLE, NORTH CAROLINA, 28801 ~· ~. ~ 

IIAIIIJIAL IIAIIOIIAI. IIAIIOIIAI. f Q 
I n 0 a a OCEANIC AND OYI~NTAI. SATELLITE, OAU CLIMIJC OAU CEMTER ACTING 0 I RECTOR v ATIIOSI'II[RIC AOIIIMISTRAIIOII AICI IWORMIIOII S£RYICE ASHEVILLE NORTH CAROLINA NATIONAL CLIHATIC DATA CENTER 
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BROWN< fiLl[ I US -

OBSERVATIONS AT 3 HOUR INTERVALS 
I ~ mPERAI URE WINO VI Sl-

~~:rr IE HPE RA I URE ~ ~l,ll ll HPE RA I URl WINO ~ 

~ ~~,- ~ 
% 

% .. .. - .. ---~ 

~ WEATHER ~ ~ ~ 

0 :: ~ ~ - ~ a - ~ WEATHER 0 - .,.. WEATHER 0~ 
... 

~ ~ 
a = .. = .. .. ~ ~ ~ ;;:; = - ;;; .. ~ 

~ .. .. -~ ~ ~ 
.... "" = ~ 

"" .. = ~ ~-
~ ~ 

~~ 
E E 

~ E - .... E E E - .... E E 
~ :> = :> :::; = ~~ 

~ :> = :> :::; = ~ .. 
0 

.. ~ ~ ~ 0 "" ... % 
~ C-J ~~ ~ 0 "" ... % 0 '-> ~~ ~ .,.. :> :::: % 

~ % 
% 

~ ~ 0 .. "' ~ .. ; ~! = .. "' .. ~ ~= 0 .. % ~ ~:> % ~ 
~ ... % ~ ~ ... :; =~ % ~ 

V'1 '-'::S:: "' .. "' 0 .. 0 ~ 

"' - .. "' 0 "' 0 ~ .,.. ~% "' - .. 
HAR Is t HAR 2nd UR 3rd 

~~ I 0 30 

!i 
58 55 52 81 13 7 0 UNL 7 ~0 5q ['8 q3 17 8 8 UNL 7 ~4 10 30 58 5~ 54 8 7 14 8 0 UNL 7 57 5~ 5~ q 7 17 ~ 8 UNL 7 ~3 ~~ 10 30 ~0 5q 58 q3 13 8 0 UNL 7 ~5 ~3 ~2 qo 17 14 5 UNL 10 ~7 1 0 7 ~2 ~ 1 ~1 H 17 10 4 UNL 10 77 ~7 ~1 58 17 20 q 120 15 7q 15 8 20 ~8 ~3 ~0 7~ 12 12 4 UNL 1 0 7q ~8 ~ 1 54 17 21 10 2q 15 77 18 41 UNL ~~ ~2 5q 78 13 15 1 UNL 10 73 ~~ ~ 1 ~~ 1 ~ 1q 10 14 10 7 4 21 2i UNL 1 ~2 ~0 5q qo 15 q 3 UNL 10 ~~ ~3 ~ 1 84 15 11 ~ 4q 7 71 24 0 UNL ~1 5q 58 qo 1 ~ 8 2 UNL 10 ~5 ~2 ~0 84 1 ~ 10 10 13 7 70 HAP. 4th HAR 5th HAR 6th ~3 1 UNL 71 6q I ~ 7 66 qo 15 12 10 1 q 5 fH 70 ~8 ~ 7 

'" "i]' 
10 38' 7 50 ~~ 3 UNL 71 6q ~ 7 ~~ qo 14 14 10 1 q 4 fH 70 ~8 ~ 7 qo 18 ~ 10 80 7 50 ~q 10 31 

!I 

71 68 ~ 7 8 7 14 1 ~ 10 4 2 fH ~q ~ 7 ~~ qo 3~ 7 10 230 15 52 12 10 14 75 70 68 7q 1 ~ 20 10 4 2 Lf 5~ 55 54 qJ 35 17 10 230 15 58 15 1 0 14 76 71 68 76 15 17 10 20 7 54 51 48 80 35 18 10 230 15 ~I 18 1 0 1 0 75 70 ~8 HIS 13 10 27 7 53 48 42 ~6 35 lq 10 230 15 57 21 8 250 71 68 ~ 7 87 15 12 10 25 I 50 46 41 71 35 14 8 230 15 51 24 1 0 I q 70 68 ~7 qo 18 1 0 10 2b 7 50 45 38 64 34 18 3 UNL 15 44 
HAR 7th HAR Bth "AR qth 

~3 3! UNL 15 41 40 
Jq I q3 00 0 0 UNL 15 4q .. ~· ~·r ~ 6 40 10 5q ~b 31 UNL 15 Jq 38 37 q3 00 0 2 UNL 15 50 50 50 00 00 0 10 42 1 0 ~2 ~q 0 UNL 15 55 4q 43 64 0~ ~ 0 UNL 10 ~I 60 54 63 14 15 q 55 10 6q 12 0 UNL I'J 67 53 Jq 3b 00 0 ~ 3b 15 73 ~I 54 5 ~Ill 16 8 60 15 77 15 01 UNL 15 71 54 37 H 10 8 5 UNL 15 74 ~1 52 4~ 15 15 q 70 15 75 18 0 UNL 15 6~ 55 44 45 13 14 4 UNL 15 70 ~0 53 55 14 14 7 70 15 71 21 ~~ UNL 15 53 51 4q 86 12 7 0 UNL 25 62 58 54 75 13 8 2 UNL 15 65 24 0 UNL 15 52 52 51 00 15 6 0 UNL 25 58 5~. ss qo 11 5 2 UNL 15 63 

"AR 10th "AR 11th "AR 12th 
~3 1 01 ~0 

101 
6~ 62 5q 78 14 B 10 60 0 12 r ~2 ~I ·r 35 5 1 0 7 

~ 
70 Ob b 65 10 64 62 60 87 14 5 10 11 5 r ~4 ~3 ~3 q7 03 5 10 4 7 70 0 q q 65 15 70 ~5 62 76 I b 8 10 100 7 ~q ~7 ~~ qo oq 8 10 7 7 71 12 1 ol 28 

1

11 

76 67 62 62 14 8 10 18 7 75 bq b5 71 13 15 q 27 7 77 5 
q I 28 

7q bq 63 58 14 14 I 0 18 7 77 bq b5 67 13 I b 6 2q I 0 82 .8 q qo 15 73 67 b3 71 13 12 1 0 H 1 0 73 bq b~ 7q 13 15 0 UNL 10 77 
f1 

1 qo 10 bq 6b 64 84 12 11 1 0 10 7 71 b8 b7 87 13 12 I 0 3 4 r 6q 4 3 UNL 1 0 63 62 61 qJ 00 0 !Jl 8 7 71 68 67 87 13 12 I 0 1 o _ 3 r 6q 
HAR 13th "AR 14th "AR 15th 

~l 101 1 o I ~ r bq b8 68 q] 14 8 I 0 18 4 r 72 bq ~8 87 oq 8 I 0 4 7 73 ~~ I 0 2 41 r 6q 68 68 q7 08 4 1 0 5 3 r 71 bq b8 qo 11 7 I 0 17 1 73 ~q I 0 q J f 70 bq 68 q3 10 6 I 0 5 5 r 7 2 70 bq qo 12 12 I 0 I & 7 73 12 10 20 I 78 71 ~8 72 14 q 10 13 7 7b 71 bq ]q 14 1 b 10 UNL 10 84 15 I 23 1 0 82 72 67 61 1 0 12 q 28 1 0 80 72 &8 b 7 1 ~ 1 q 5 UNL 15 84 18 4 UNL 10 77 71 b8 74 oq 11 q 250 10 78 71 &7 f,q 13. 15 8 UNL 15 7q 1 1 UNL 7 70 68 b7 qo oq b 10 7 7 7 4 71 f,q 85 14 q 10 b 10 7 4 4 10 4 4 r 71 70 f,q n oq q 10 5 b r 13 71 70 qo 14 15 10 b 10 73 
"AP. 16th HAR 17 I h "AR 18th 

3 101 b 7i 73 70 6q 87 lb 1 b 10 q 7 74 71 70 87 17 14 10 250 7 72 b 1 0 q , ~I 73 70 68 84 15 12 10 18 7 74 71 bq 85 1 b 14 10 250 7 71 9 10. 13 73 6q 67 82 17 14 10 18 7 74 71 bq 85 I~ 16 10 UNL I 0 74 
I !I li UNL 

15 83 73 ~8 b 1 13 1 b 3 UNL 15 82 72 ~ 7 b 1 17 23 4 UNL 15 81 
15 OIUNL 15 84 73 b8 5q 14 20 4 UNL 15 82 72 67 b 1 15 25 4 UNL 15 82 18 5 UNL 15 78 71 68 7 2 14 18 8 UNL 15 77 71 67 71 15 20 q 17 15 76 21 10 10 7 75 72 70 85 15 13 8 UNL 10 72 f,q b7 84 15 14 10 UNL I 0 72 124 1 0 6 7 74 71 70 87 15 17 10 8 7 72 f,q b8 8 7 15 1 b 10 q 7 71 

WEATHER CODES 
* TORNADO ZL FREEZ1t1G DRIZZlE IPW ICE PEl LfT SHOWERS BN BLOWING SAND I THUNDERSTORM s SNOW A HAIL BS BLOWING SNOW 0 SQUALL sw SNOW SHOWERS f FOG BY BLOWING SPRAY R RAIN SG SNOW GRAINS If ICE FOG K RW RAIN SHOWERS SP SNOW PELLETS Gf GROUND fOG H ZR FREEZING RAIN IC ICE CRYSTALS BD BLOWING DUST D L DRIZZLE IP ICE PELLETS 

CEILING: UNL INDICATES UNLIMITED 
WIND DIRECTION: DIRECTIONS ARE THOSE FROM WHICH THE WIND BLOWS, INDICATED IN TENS Of DEGREES 

FROM TRUE NORTH: I.E., 0'3 FOR EAST, 1B FOR SOUTH, 27 FOR WEST. AN ENTRY Of 
00 INDICATES CALM 

SPEED: THE OBSERVED AVERAGE ONE-MINUTE VALUE, EXPRESSED IN KNOTS IMPH=KNOIS X 1.151. 
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SMOKE 
HAZE 
DUST 

~ 
~ 0 
0 

"" 
:;;; 

:> 0 

"" ... 
"' 

"' 0 

~2 ~ 1 
~ 1 ~0 
~4 ~2 
~7 ~0 
~8 ~2 
~8 ~5 
~8 ~~ 
68 67 

43 35 
41 28 
43 30 
45 2q 
48 32 
4 7 3~ 
45 3q 
42 Jq 

58 57 
~0 58 
63 58 
65 58 
~4 57 
62 5b 
61 58 
60 57 

68 67 
6q ~8 
bq ~8 
71 68 
72 67 
71 b7 
b8 b7 
68 ~8 

71 70 
70 68 
70 b8 
73 68 
7 3 68 
72 68 
71 bq 
70 f,q 

6q 68 
b8 b6 
70 68 
72 b7 
72 67 
70 67 
~8 65 
68 b7 

WINO 
1--r-.. 

~ "' = = ::; .. 
~ 

E -:> 
% ~ ~ ~ .. ... 
"' 0 ~ 

qo 17 10 
qo 1 ~ q 
84 17 11 
52 1 ~ 24 
~0 1 ~ 23 
74 14 18 
84 14 15 
qo 15 14 

57 34 17 
43 34 H 
43 34 16 
33 35 14 
34 03 1 0 
4~ 08 q 
~ 4 18 3 
83 00 0 

q3 10 8 
8 7 10 ~ 
~ B 1 l 11 
5215 16 
54 13 15 
5q 11 13 
78 12 8 
81 14 8 

qo 14 10 
qJ 15 14 
qo 1 q 14 
74 17 14 
61 14 14 
71 15 13 
q3 10 5 
q] 15 q 

qo 15 13 
84 15 17 
84 16 14 
5q 16 21 
5q 15 1b 
6q 15 1 b 
85 14 15 
8 7 17 1 b 

87 14 18 
84 15 18 
82 17 23 
&3 17 27 
61 17 27 
7 4 16 24 
7q 15 20 
87 15 20 
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OBSERVATIONS AT 3 HOUR INTERVALS m ,,.. - IR~IIIiS i ILLE I ru~ 
~-$.. 1£11PERAIIJIE wm ll{(W. HRPERAIUR£ WIND ~ 

. 
IEIIPERAIUR£ wm "' ~ ~ rll ~....-;! - .. 

;! ~ ... .. • - .. - ... .. ... 
~ ~ ... ... ... 

1£Alii£R ... ... "' ~ - "' ... 
~ WEATHER 

... "' "' ... ... D - - ; ... WEAIHER ... 
! - "' ... • ; "' -· ~ . ... -· 0 - -· ~ D ... ~ ~ !'! ~ : - ~ • - - ~ ~ ... ~ : ~ :x: c • - = ... - • • .. • .. ... ;::.: iC i 

. iC -... .... I ~ == _, ; ... '"' 
... 

~-
~ .. .. ... .. .. ... ... 0 .. ~ 

~ ... "' - ... ~ ... ~ -1 ... "' 0 -... .. ~ ... .... 
§I 

... " 0 ... .. ~ ::; - ~ ;! ~ ~ ~ = ::: ~ ;! ~ ~ ::z ... - .. ~ - ~ 5 §z i - ~ ~ - - 0 - ~ ~ -.. .. ~ ; ~ :II ... ... ... ; ... ~ ~ .. .. ; ~ ... ~ "'~-
.. - 0 "' .. ... - 0 .. .. 0 - 0 

liAR ,th IIU 20th liAR 2ht 
3 ' 10 7 72 " u 17 17 , 0 Ulll 7 50 47 43 77 30 5 0 Ull 7 52 51 4' '0 21 3 ' 10 13 7 72 " u 17 29 5 0 Ull 7 48 4L 43 83 2' 5 om 7 50 50 4' " 00 0 
' 10 40 7 73 " L7 12 05 ' 0 uu - 15 " 52 44 1P3 7 0 Ull 15 L7 L1 57 -10 17 ' 12 I 0 ' 7 R L4 L2 LO 87 34 18 0 Ull 15 70 55 41 3 3L 10 0 Ull 15 77 L1 4' 37 1L 18 15 9 250 10 74 L1 52 4L 3L 15 0 Ulll 15 73 57 43 34 07 10 0 Ull 15 77 LO 4L 33 14 , 18 0 Ulll 25 72 59 4' 44 01 14 0 Ulll 15 70 54 39 32 0' 7 0 Ull 15 71 " 53 53 15 18 ~ ~ I~:~ ~~ It~ ~~ I~~ t5 ~! 7 ~m ~~ . ~~ 1U :t t' n 4 ~~m ~~ H '~~ I ~~ ~~ ~~ ' 4 4 ' ftAR 22nd ftAR 23rd UR 24th 
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OBSERVATIONS AT 3-HOUR INTERVALS JUL tn4 12'" 
BRDYM~ f I LU_ 1 ill 

lE"PERAIURE WIND 
r--r- ~ 

Y I Sl_· 
~~~ TEmRAIUR[ WIND ~·:U. IERPERAIUA£ 

~~ ~ 15~ ~ 
09 3 UNL 10 
12 5 UNL I 0 
15 2 UNL 10 
18 0 UNL 10 
21 JO UNL 10 
24 U1!1 10 

~~ 2 UNL 15 
1~o 3 UNL 15 
~9 3 UNL 10 
12 5 UNL 15 
15 3 UNL 15 
18 2 UNL 15 
21 0 UNL 15 
24 0 UNL 10 

~3 3 U~L 15 
0~ ~ UNL 15 
~9 8 250 15 
12 b 250 15 
15 4 UNL 15 
18 2 UNL 15 
211 3 UNL 15 
24 0 UNL 15 

I 
/(131 8 UNL 15 
~b 8 250 1 0 
09 7 21 10 

JUL Is t 

r 

JUL 4th 

JUL 7th 

JUL 10th 

"' 
C> 

CD;=~: 
.... "" 

:~:~~~ 
C-;Q~Qe; 

81 78 77 88 34 5 0 UNL 10 
80 78 17 91 1 ~ 12 3 UNL 7 
89 78 73 59 1~ 14 5 UNL 10 
94 78 71 47 19 11 10 UNL 15 
94 78 72 49 1~ 1~ 3 UNL 15 
90 78 73 58 14 15 4 UNL 15 
82 17 ~~ 679 13 
81 17 1? 15 

11 4 UNL 15 
11 3 UNL 15 

79 75 73 82 15 , 0 UNL 10 
17 74 73 88 15 ~ 0 UNL 10 
88 17 72 59 15 1~ 5 UNL 10 
90 7~ 70 52 14 18 5 UNL 15 
92 17 70 49 15 22 4 UNL 15 
89 77 71 55 14 18 3 UNL 15 
81 75 72 74 14 15 3 UNL 15 
80 75 73 79 15 10 4 UNL 15 

7~ 73 72 88 15 5 0 UNL 15 
75 72 71 87 12 5 0 UNL 15 
8~ 76 72 b3 1~ 8 5 UNL 10 
,. 7b ~8 43 1~ 12 5 UNL 10 
94 7~ ~8 43 15 12 4 UNL 15 
89 75 b9 52 12 13 5 UNL 15 
82 7~ 73 74 13 8 
78 74 72 82 14 b 

3 UNL ~~; 5 
10 UNL ~~ 

78 74 72 8 10 UNL 10 
17 14 73 9 4 UNL 15 
87 17 73 12 7 250 10 

JUL 2nd 

JUL 5th 

JUL 8th 

JUL 11th 

79 7~ 75 88 14 ~ 0 UNL 15 
17 1L 75 94 09 4 7 UNL 15 
87 79 75 ~8 15 8 5 UNl 15 
93 17 70 47 15 18 2 UNL 15 
91 1L 70 50 12 15 ~ 100 15 
89 7~ 70 54 15 17 9 100 15 
79 77.~ 71 11 17 4 
77 IJ 71 8 14 3 

0 UNL ]
1

;5 
Ol UNL " 

79 75 73 82 15 
1L 73 72 88 15 
8~ 1L 71 ~ 1 15 
92 77 71 50 13 
93 17 70 47 12 
87 17 72 ~1 15 
81 7~ 73 17 13 
79 75 73 82 14 

7~ 73 71 85 13 
14 71 70 87 00 
85 7~ 72 ~5 " 
92 17 70 49 11 
H 7~ ~8 43 11 
89 75 ~, 52 12 
82 7~ 73 74 12 
79 7b 14 85 14 

77 74 73 88 00 
7 ~ 73 72 88 17 
84 7~ 72 ~7 07 

8 0 UNL 15 
4 ~ UNL 15 

15 8 250 10 
13 10 UNL 15 
1~ 10 250 15 
18 10 250 15 
8 , 250 15 
7 , 250 15 

4 10 250 I 0 
0 10 250 15 
9 , 250 10 

11 ~ 250 10 
13 ~ 250 10 
14 10 250 10 
! , 250 10 
b 3 UNl I 0 

0 9 250 I 0 
4 10 UNL 10 
5 10 250 10 

~ WEATHER 

"" 

JUL 3r d 

JUL ~th 

JUL hh 

JUL 12th 

"' 
C> 

CDao~: 

"" 
::;:~E 
c :a c:::a a: 0 "'" 

14 71 70 87 15 4 
7~ 73 72 88 II 5 
88 77 72 59 15 14 
90 74 ~7 47 19 18 
H 73 ~2 35 15 18 
84 75 71 ~5 12 I 0 
80 75 72 17 14 8 
79 74 72 79 15 , 

7~ 73 72 88 18 5 
75 73 72 90 12 4 
88 17 72 59 17 7 
93 7~ ~, 4~ 14 10 
95 77 ~, 43 14 18 
88 7~ 71 57 15 14 

n ~~ n ~~ l~ ~ 

78 75 74 88 14 b 
11 14 73 88 14 4 
8~ 17 73 ~5 13 14 
92 77 70 49 12 12 
92 77 70 49 11 12 
88 17 72 59 14 15 

:~ ~~ g ~n; a 
75 73 72 90 00 0 
7~ 73 72 88 08 4 
85 75 71 ~3 12 10 

12 b 250 15 92 17 70 
15 8 250 15 90 7~ 70 

82 15 
88 1 ~ 
~3 14 
4, 17 
52 1 b 
~3 13 
72 13 
11 14 

15 10 UNL 10 
17 10 250 10 

94 17 70 4~ 08 
89 11 71 55 10 

10 10 28 7 RY 11 72 70 79 I~ 22 

18 10 250 15 
21 10 250 15 
~4 tol_5o 15 

JUL 13th 

~ 3 3 UNL 10 
~b 2 UNL 10 
09 5 UNL 7 
12 ~ UNL 10 
15 5 UNL 10 
18 5 UNL 15 
121 0 UNL 15 
24 0 UNL 15 

JUL 1bth 

ro 

3 0 UNL 10 
b 3 UNL 1 8 F 

09 q 170 7 
112 0 UNL 10 
15 0 UNL 10 
18 4 UNL 10 
21 10 UNL 7 
24 3 u~ 7 

* TORNADO 
T THUNDERSTORM 

8b 7b 72 14 10 250 15 
~31 7b 73 
a 1L 73 

, b 250 15 
8 4 UNL 15 

JUL 14th 

13 71 70 90 00 0 0 UNL 15 
73 71 70 90 04 4 ~ 17 15 
8~ 11 13 ~5 I b 9 1 250 15 
92 77 71 50 14 11 10 40 15 
q4 7b b7 41 10 1b q 40 15 
aq 75 ~9 52 12 15 10 80 15 
80 74 71 74 12 9 5 UNL 15 
11 74 72 85 14 1 b 250 15 

JUL 17th 

7~ 14 73 91 1b 5 3 UNL 7 
74 73 72 94 14 4 1 UNL 7 
82 7b 73 74 17 10 2 UNL 7 
91 75 b8 47 1b 12 2 UNL 15 
92 74 b~ 42 lb 13 1 UNL 15 
88 74 ~7 50 15 17 4 UNL 15 
77.7 73 71 ~~ 15 ~ 
u 73 72 9v 14 7 

4 UNL 10 
3 UNL 10 

8~ 7~ 72 ~3 12 
81 7~ 73 11 12 
11 74 73 88 13 

14 72 71 90 00 
73 71 70 90 15 
82 75 71 ~9 04 
91 75 ~ 1 45 15 
qo 7b b' so oq 
7~ 73 72 88 14 
75 72 70 85 15 
74 71 70 87 17 

13 10 100 10 
1~ 10 UNL 10 
7 10 UNL 1 0 
5 a 250 10 

0 1 70 15 
b 1 0 2~ 7 
3 1 0 40 7 

15 10 80 7 
17 10 200 10 
13 9 250 10 
5 0 UNl 10 
5 0 UNl 10 

75 72 71 87 15 7 0 UNL 10 
75 73 72 90 18 10 2 UNL 10 
8~ 1b 72 b 3 18 15 
92 11 70 49 18 14 

2 UNL 15 
1 UNL 25 

q5 11 ~' 43 ta 12 0 UNL 25 
88 11 72 59 15 14 0 UNL 15 
81 7~ 74 7q 15 11 1 UNL 15 
79 7b 74 85 15 12 0 UNL I 0 

JUL 15th 

RY 

JUL 18th 

WEATHER CCIOES 
ZL FREEZING DRIZZLE 
S SNOW 

IPW ICE PELLET SHOWERS 
A HAIL 

BN BLOWING SAND 
BS BLOWING SNOW 

83 75 71 ~7 " ~ 
8~ 14 ~9 57 18 1 

~~ g n ~t ~~ ~ 

73 71 70 90 03 4 
14 73 72 H 3~ ~ 
75 73 72 90 01 ~ 
84 78 7~ 11 14 8 
qo 7q 75 b1 14 13 
88 H 75 H 14 14 
80 77 75 85 14 L 
11 75 14 91 17 5 

11 75 14 91 17 8 
75 73 72 90 15 5 
8~ 77 73 ~5 17 11 
94 78 71 47 15 12 
95 78 70 44 13 15 
89 17 72 57 1 b 15 
81 77;~ 73 17 !~ 10 
79 lb 74 85 " ~ 

Q SQUALL 
R RAIN 

SW SNOW SHOWERS 
SG SNOW GRAINS 

F FOG 
IF ICE FOG 

BY BLOWING SPRAY 

RW RAIN SHOWERS 
ZR FREEZING RAIN 
L DRIZZLE 

SP SNOW PELLETS 
IC ICE CRYSTALS 
IP ICE PELLETS 

GF GROUND FOG 
BO BLOWING DUST 

K SMOKE 
H HAZE 
0 DUST 

CEILING: UNL INDICATES UNLIMITED 
WINO DIRECTION: DIRECTIONS ARE THOSE FROM WHICH THE WINO BLOWS, INDICATED IN TENS OF DEGREES 

FROH TRUE NORTH: I.E., oq FOR EAST, 18 FOR SOUTH, 27 FOR WEST. AN ENTRY OF 
00 INDICATES CALM 

SPEED: THE OBSERVED AVERAGE ONE-MINUTE VALUE, EXPRESSED IN KNOTS IMPH=KNOTS X 1. 151. 
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"' :1: 

OJ o un 10 
~6 2 Ulll I 0 
~~ 3 Ulll I 0 
12 I Ulll 10 
1 S 2 UML I 0 
18 0 Ulll IS 
Dl j2 Ulll !

1
S; 

124 lJOO ·~ 

~3 2 Ulll 7 
6 2 Ulll 7 
~ 8 Ulll I 0 

12 1m 10 
15 7 2SO I 0 
18 3 Ulll IS 
"'I 0 Ulll 10 
'4 0 UNL I 0 

~~ 1 UNL I 0 
~· 3 UNL I 0 
~~ 4 UMl I 0 
12 9 38 7 
IS 10 250 7 
18 8 2SO 10 
I S UNL I 0 
4 OLILNL I 0 

03 0 UNl IS 
~~ 4 Ulll IS 
V1 s UNL 15 
12 B 38 15 
IS 8 250 IS 
18 10 2SO IS 
~~ 8 UIIL ,!~ 
~4 ).JilL ,, 

~3 I UNL I 0 
~' 7 250 10 
~9 1m 10 
12 7 250 7 
15 10m 1 
18 8 250 7 

,Jl ~ m ~~ 

JUL nth 

JUL 22nd 

JUL 2Sth 

JUL 28th 

JUl 3h I 

OBSERVATIONS AT 3-HOUR INTERVALS 
IENPERAIUR£ WIND 

76 74 
7S 73 
86 77 
H 77 
~s 78 
., 77 

~~ ~t 

76 73 
7S 73 
86 77 
~2 76 
~4 76 
17 76 

~~ ~~ 

7S 72 
74 72 
84 77 

·~ 77 
" 76 87 7S 

I '~ ~~ 

73. " " 
72 ~0 " 73 65 20 
n 44 IS 
70 44 14 
71 S5 13 
74 ...a.U 14 74 l..l 1.8 

7 2 88 I 6 
72 ~0 00 
7 3 6S IS 
u 46 18 
u 43 II 
11 s~ 1 o 
72 77 14 
71 871 00 

71 87 00 
71 ~0 08 
74 72 18 
71 ss 21 
" 4' 0~ 70 s 7 12 
73 77 II 
73 ..11 13 

7 0 Ulll 10 
3 0 Ull 10 

II 3UIIl·IO 
I 0 3 UML I 0 
13 2 Ulll 10 
" 1 un 10 
I~ ~·m. I~ 

4 0 UNL 7 
0 I UNL 7 

I 0 3 UIIL 10 
8 6 30 10 

12 am 10 
II 2 UNL I 0 
~ ~ m 10 

0 0 Ull 10 
3 4 UNL I 0 
7 8 30 10 
7 10 31 7 

14 '250 10 
13 9 250 I 0 

~ :~m ~~ 

7S 72 71 87 00 0 3 Ulll IS 
7 3 71 70 '0 3S S 3 UNL IS 
86 76 71 L1 34 2 3 Ulll 15 
" 77 71 S2 36 8 5 UIIL 15 
'3 76 n 46 04 12 3 Ulll 15 
11 76 11 s• o~ 10 2 UIIL 15 

n n n ~~ ~~ ~ 2 ~:t :~ 
H 73 72 88 00 0 
7 3 72 71 '4 00 0 
84 76 73 70 34 6 
87 78 74 65 01 6 
85 77 73 67 03 12 
85 77 74 70 05 13 
!? !' !! as o• 4 
,_ t4 I J " 00 0 

JUL 20th 

JUL 23rd 

JUL 26th 

IUPERAIURE WIND 

77 
7S 
87 
~4 
~4 

·~ l~ 

74 
74 
84 
~4 
H 

·~ 80 
76 

7S 74 !l 14 6 
73 72 '! 14 s 
77 73 '3 17 14 
71 72 4. 18 12 
78 72 ·~ " 14 78 73 s• 14 14 

U ~: ~I1l: ~~ 

72 71 ~0 00 0 
72 71 " 00 0 
76 72 67 2S 3 
76 67 41 08 7 
78 71 4 7 I 0 I 0 
76 70 S4 II II 
7S H I!! 14 s 
73 /tllll. 4 

7S 73 72 •o 00 0 
73 72 71 '4 00 0 
., 77 73 '5 31 4 

I ~2 77 71 50 02 ~ 
" 77 71 54 " 13 
86 7 6 71 61 I 0 I 0 
7' 74 I !~ I !' 14 

3
4 ll7 ll4 I ll I ~~ 12 

JUL 2'th 

PI&( ) 

79 

75 
74 
BS 
•o 
'3 
88 
ao 
77 

72 71 87 33 4 
73 72 '4 32 4 
77 74 70 36 7 
76 70 52 01 8 
76 6' 4' 05 14 
76 71 57 04 14 

~~ n ~n~ ~ 

-
"' 
~ 

"" :::> 
C> 
:1: 

~l 
" 12 
15 
11 
21 
24 

JilL m4 12m 
...HOIIIIUILLE J US 

li&;ll. 1£ NPE RA I UR£ WilD 
t-- ..---

1 Ulll 7 
I Ulll 7 
2 UIIL 7 
6 40 10 
5 Ulll 10 
2 UIIL 15 
~ U~L 10 

0 Ufll 7 
2 Ulll 7 
I UIIL 10 
4 Ulll 10 
4 UIL 10 
8 250 10 

~ m :: 
0 UIIL 10 
I UIIL 10 
2 UIIL 10 
4 Ulll IS 
4 UIL IS 
2 UIL IS 

~~ l~ 

2 Ulll 15 
2 UIL 5 
7 14 6 
4 UIL 7 
4 Ulll 7 
2 UIIL 7 

: m ~ 

JUL 2ht 

JUL 24th 

JUL 27th 

JUL 30th 

76 74 
76 74 
87 77 
.4 78 
'4 78 
88 77 

73 " 00 • 
73 " " s 7 3 ._3 17 II 
72 4~ IS 12 
71 47 IS 16 
73 L1 13 " 
73 77 14 7 
13 I 8~ 14 4 ~~ ~~ 

76 
74 
86 

" ~3 
86 

1H 

74 73 " II 4 
70 u 82 13 4 
76 72 63 , 10 
76 " 4' , 10 
76 U 44 12 IS 
76 71 " II 12 
~! !I !2 12 6 
7 J II a. 14 S 

74 7 2 71 " 00 0 
73 72 71 H 00 0 
86 76 72 '3 OS 6 
~4 77 70 46 06 12 
~3 78 71 4' " ~ 
88 74 ,. 52 12 14 

I'~ In g ~1J: J 
76 73 72 88 30 3 

r 7S 13 7 2 " 31 5 
H 84 77 74 72 34 11 

'4 74 64 37 32 17 
'2 74 66 42 36 13 
88 76 71 57 02 12 
!! 75 77J 74 04 7 
11 74 I l 1~ 03 4 

SUMMARY BY HOURS 
AVERAGES R£SULIUT 

;;; IE"PERAIURE 
WINO 

z ... 
i -• ::0 .. ... 

~ "' ~ - "' ... -... ... ... 0 - 0 0 0 . z ... Q. ; 0 ... a Q. ... ... CD ... C> !!: ... . "' ~ ~ ;; E Q. ... C> ... :::> :::> "' ~ 

=~ ... Q. :1: 
0 

~ 0 
~ ... - =~ "" "' .... a "" ... .. ... ... ... Q. 

"' "'- c a c "" "' 0 "' 
~ ~u~: a H g ~: q n u 4.8 
5 •.m 85 a 73 " 10., " 6., 

' '. Ul " a 70 .50 13. 7 15 .. , 
' '· '21 '2 76 70 41 ".0 12 12.5 
5 '· •o• 87 76 71 5' 15.8 13 13.6 ; 12_n~l 80 75 n 77 u 13 7. 7 

78 74 84 15 5.5 
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