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Preface

This investigation was performed by personnel of the Earthquake
Engineering and Geophysics Division (EEGD), Geotechnical Laboratory (GL),
U. S. Army Engineer Waterways Experiment Station (WES) for the Tennessee
Valley Authority (TVA) during the period June 1983 to January 1984. The work
was authorized and funded by TVA Contract No. TV-61722A, dated 24 June 1983.

This report was prepared by Dr. Dwain K. Butler and Mr. Donald E. Yule,

EEGD. Mr. Stafford S. Cooper, EEGD, was involved during the initial feasi-

bility assessment phase of the investigation.
the general supervision of Drs. Arley G. F.anklin, Chief, EEGD, and William F.

The work was performed under

Marcuson III, Chief, GL.
COL Tilford C. Creel, CE, was Commander and Director, WES, and Mr. Fred R.

Brown was Technical Director.
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Conversion Factors, U. S. Customary to Metric (SI)

Units of Measurement

U. S. customary units of measurement used in this report can be converted to

metric (SI) units as follows:

Multiply By To Obtain

feet 0.3048 metres

inches 2.54 centimetres
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MICROGRAVITY SURVEY OF WILSON DAM

POWERPLANT SWITCHYARDS, FLORENCE, ALABAMA

1. At the request of the Tennessee Valley Authority (TVA), personnel of
the Earthquake Engineering and Geophysics Division (EEGD), Geotechnical labora-
tory (GL), U. S. Army Engineer Waterwavs Experiment Station (WES) conducted a
microgravity survey of portions of the upstream and downstream switchyards of
the Wilson Dam powerplant located on the Tennessee River near Florence, Alabama,
during the period 26 September ~ 1 October 1983. The purpose of the survey was
to detect the presence of any subsurface cavities which might threaten the
foundation stability of switchyard structures. The work was authorized and
funded by TVA Contract No. TV-61722A dated 24 June 1983 and Supplement No. 1
dated 6 September 1983.

Background

2. In 1974, a cavity was discovered beneath the upstream switchyard of
Wilson Dam powerplant. The cavity was about 10 ft* in diameter and extended
to within 2 ft of the surface. The presence of the cavity was suspected due
to the development of a surface depression and was confirmed by drilling. The
cavity was filled with concrete, and subsequent exploratory angle drilling
revealed no additional cavities within the soil beneath the original cavity.
Rock (limestone) was encountered at depths ranging from 38 ft to 57 ft. Cavi-
ties up to 1-1/2 ft in vertical extent were encountered in the limestone.

3. Subsequently, periodic surface elevation surveys were conducted to
detect anomalous settlement, and the powerplant superintendent requested addi-
tional studies to confirm or refute the presence of additional cavities beneath
the switchyards. On 29-30 June 1983, WES personnel met with TVA personnel at
Wilson Dam to determine which, if any, geophysical methods could be applied to
the problem. Gravity, seismic, and electrical resistivity measurements were
made at several locations in and around the switchyards. The switchyards
presented rather severe physical and geometrical constraints to geophysical

surveys due to vibration levels, above and below ground concrete and metallic

* A table of factors for converting U. S. customary units of measurements to
metric (SI) units is presented on page 3.
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structures, and topographic "dropoffs" surrounding the switchvard areas. It
was determined, from an assessment of the trial measurements, that gravity and
seismic measurements could be made in the switchyards within the constraints
imposed by the surface structures; while electrical resistivity measurements
seemed suspect, presumably due to the large number of surface and subsurface
metallic structures.

4. TVA decided to carry out a complementary geophysical survey program,
consisting of microgravity and seismic surveys. WES was to perform the micro-
gravity survey and TVA was to conduct the seismic survey. Due to maintenance
activities in the downstream switchyard, the surveys there would be limited to
the immediate vicinity of the known, filled cavity. Surveys in the upstream
switchyard would cover the complete area of concern. Survey reference grids
would be established and surface elevations determined by a TVA survey party.

5. The purpose of this short report is to document the field procedures,
data corrections, interpretation procedures, and results of the WES micro-
gravity survey. On the basis of this report, the results of the TVA seismic
surveys, and a joint WES/TVA meeting held at Knoxville on 8 December 1983 to
discuss the program results, TVA personnel will recommend verification drilling

and remedial measures if needed. ,

Survey Details and Procedures

6. The microgravity survey consisted of 265 stations in the downstream
switchyard and 23 stations in the upstream switchyard. A basic grid dimension
of 10 ft was used, modified as required by surface switchyard structures, such
as concrete foundation pads and cable trenches. Grid points were located hori-
zontally to better than 0.1 ft accuracy relative to each other and the switch-
yard structures. At each grid point, a 2 x 2 in. stake was driven flush with
the ground surface and elevations of the tops of the stakes were determined
with an accuracy of 0.01 ft. Figure 1 illustrates the downstream switchyard
grid area giving pertinent details for later reference.

7. Details of microgravity survey field procedures are given in Butler
(1980, 1983) and Butler et al (1982, 1983) and will only be briefly summarized
here. The survey was conducted in "zigzag" loops or segments called programs.
A program consists typically of 8-10 gravity station measurements between two

successive occupations of the base stations (0,150). Each program was
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Figure 1. Microgravity survey area, downstream switchyard. Comparison
of (x,y) location coordinate system and surveyor's designation. For
example, the Base Station is at location (0,150) and is designated N13.
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completed in 30-45 minutes. The base station reoccupations are used to correct L

the survey data for time varving gravity values due to carth tides and instru-

ment drift. Each program includes one or more stations which were occupied on A
previous programs; 25 percent of the stations were reoccupied during the survey. .f
. . o
Comparison of the repeat values after the corrections described in the follow- Se s
-\.
ing section allowed the quality and accuracy of the data to be monitored during -i}j
the course of the survey. The data acquisition required 4 days for the two-man ;iq
crew. '-
Data Corrections i
8. Required corrections to gravity are thoroughly discussed ir uatier .
(1980) and will only be summarized here. Briefly the corrections ar cessary

due to time variations of gravity, latitude and elevation difference etween
gravity stations, and the effects of topographic features. RN
Meter factor

9. The meter factor for the LaCoste and Romberg Model D-57 gravimeter e
used for the survey is 1.1003. The meter factor is multiplied by each station .
reading to convert from meter units to gravity units (mgal*).

Correction for time variations

10. The gravity variation with time for the entire site is assumed to be R
the same as at the base station. All stations in a program are corrected for
gravity time variations by linear interpolation using the base station values
at the beginning and end of the program.

Latitude correction .

11. This correction compensates for the normal variation in gravity over D
the earth in a N~S direction. A reference latitude of 34.5° is used for the Tt
site; and the correction is + 0.23 ugal per ft NS distance from the base
station, where the correction is subtracted if a station is N of the base
station and added if S .

Free-~air correction

12. The free-air correction accounts for the normal variation of gravity
+
with elevation. The correction is given by - 94,04 x Ah ugal for Ah in ft,

where Ah 1is the elevation difference of a station relative to a reference

*# 1mgal = 10 3 gal = 10 3 em/S2 = 10 ®> w/S ; 1 ugal = 10 © gal
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elevation. For this survey, the elevation of the base station, 553.87 ft, is
used as the reference elevation; the correction is added if a station is higher
than the base station, and substracted if lower.

Bouguer correction

13. The Bouguer correction accounts for the fact that there are differing
masses of material beneath gravity station due solely to elevation differences.
The correction is calculated using + 12.77 x p x bh pgal for Ah in ft and
p in g/cm3 , where p 1is the density of the near surface material (1.8 g/cm3
selected for this survey). Subtract the correction if the station is higher
than the base station, and add if lower.

Terrain correction

14, The terrain correction compensates station gravity values for the
attraction of nearby topographic variations and other terrain features. Within
the downstream switchyard gravity grid area, the only corrections are for the
switchyard structures, including the transfer track trench, since the area is
otherwise relatively flat. Outside the grid area, there are dropoffs (=6.5 ft)
to the south and east which have a small effect on portions of the grid. The
transfer track trench and the two dropoffs are modeled as approximately two-
dimensional features, and their effects on station gravity values are calcu-
lated with a computer program (Butler et al, 1982). The large dropoff at the
bluff of the Tennessee River, which begins about 90 ft N of the grid area,
has a major effect on the station gravity values. Corrections for the river
bluff and switchyard structures within the survey area will be discussed later.

Data processing

15. Each of the above steps in the data correction process is applied
to each gravimeter reading at each station. The data acquired each day of the
survey were processed at night using a microcomputer. This prompt processing
of the data allowed the data quality and repeat gravity values to be continu-
ally monitored during the course of the survey.

16. Appendix A contains the computer outputs for the survey. Each
output segment is for a single program and is identified by a letter and
number, such as J/29, where J refers to the specific program or loop and 29
indicates that the program was conducted on 29 September 1983, The first
section of the output summarizes the basic reference data for the survey which

is the same for all programs. Next in the output is the field data: station

coordinates (x, y); time of reading; station elevation (leading '5' in all

25 AP
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elevations is suppressed); and the field reading. The final output section fé)]
contains the data which has been processed to include all the above corrections 2;2(1
except the terrain corrections. ;;_:j
17. Subsequent data processing included sorting of corrected data into
rows (grid lines running approximately E-W) and columns (grid lines running
approximately N-S), averaging acceptable repeat readings, editing or deleting
unacceptable readings*, adding or subtracting values to rows and columns, and
finding averages of rows, columns, or the whole grid. Only one station value
was deleted, due to single occupation; editing of five other station values

was possible using repeat occupations.

Survey Results and Analysis

Residual gravity map - downstream switchyard

18. A contour plot of the corrected gravity data was made and examined
for any evidence of regional trends. A strong trend of decreasing gravity
values from south to north in the grid for the downstream switchyard was
immediately evident. The trend was characterized by a plot of row averages as
shown in Figure 2. Since the decrease is typical of the expected effect of the
nearby river bluff, two additional single gravity measurements were made at
(50,300) and (50,350), outside the survey grid, and these values are also shown
in Figure 2.

19. 1In an effort to predict the effects of the river bluff, a two-
dimensional model was developed as shown in Figure 3, and the calculated
gravity anomaly due to the bluff is presented in Figure 4. It is clear from a
comparison of Figures 2 and 4, that the decrease in gravity observed in the row
averages (Figure 2) must be due to the river bluff., Calculations such as shown
in Figure 4 were made for various rock densities and bluff slopes (since the
bluff slope is not known). The best fit to the data in Figure 2 is for a rock
density of PR = 2.5 g/cm3 and a bluff slope of 45° Including the smaill
dropoff to the south of the survey area in the model gives a nearly exact fit

to the measured data.

* [Unacceptable readings are those that seem inconsistent with nearby station
values or are physically suspect (e.g., >100 ugal change over 10 ft horizon-
tal distance). One possible source of unacceptable readings is transposition
of numbers when recording data. Another possible source is biased nulling of
the gravimeter, such as during the passage of long period surface waves.
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20. Correcting the gravity data for all the above mentioned terrain
effects and then subtracting the average value for the whole grid from each
corrected value yields a set of gravity data which will be called the residual
gravity anomaly. Figure 5 is a contour plot of the residual gravity anomaly
and is appropriately shaded to differentiate positive and negative anomaly
areas.

21. The first step in analyzing the residual anomaly map was to deter-
mine if the gravity values were effected by the switchyard structures. A
transparent overlay residual anomaly map was prepared to the same scale as a
downstream switchyard plan map. A careful examination of the superimposed maps
failed to reveal any systematic correlation between residual gravity lows* and
the locations of switchyard structures. It is concluded then that no correc-
tion is required to account for the gravity effect of switchyard structures.
Evidently, the distribution of structures is such that the net gravity effect
is approximately constant over the survey area.

Assessment of downstream switchyard results

22. Subsurface cavities, whether filled with air or water (or clay,‘if
the cavity is in rock), will produce a negative residual gravity anomaly.
Likewise, areas of the switchyard foundation with low densities relative to the
normal condition of the foundation, which might be indicative of weak founda-
tion conditions, will produce negative anomalies. Thus negative gravity
anomalies are the indicators of areas of possible concern. Using the criterion
that a gravity anomaly with magnitude 2 10 ugal 1is significant (Butler, 1980),
it is noteworthy that at least 75 percent of the downstream switchyard area has
a residual gravity anomaly value > -10 ugal (i.e., more positive than -10
ugal). The majority of the switchyard structures are within the area free from
significant negative anomalies.

23. There are, however, several closed negative anomaly features which
could be indicative of cavities or other low density anomalous conditions;
these features as well as others are labeled A - J in Figure 5. Anomalies A,

B, and C are typical of the type anomalies produced by shallow cavities.
Assuming that the anomalies are caused by a compact feature, such as a spheroid-
shaped cavity, it is possible to make depth estimates. Several profile lines

are selected across each anomaly, and each gravity profile is analyzed to give

* A low would be expected since the gravity effect of a terrain feature is to
lower gravity values of nearby gravity measurements.
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Figure 5., Residual gravity map for the downstream
switchyard.
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the depth to center of the feature. Also, maximum depth rules are applied to
each profile. These interpretive procedures are discussed in Butler (1980,

1983). The results of the profile interpretations are presented in the table

below.
A B C
Anomaly c' _c"
Most Probable Depth (ft) 7 12 5 10
Probable Depth Range (ft) - 5-12 8-18 4-9 6-17
Maximum Depth (ft) 12 18 9 17

A geometrically less compact feature would have to be located at a shallower
depth than the maximum depth listed above to produce the measured anomaly.

24. Anomaly D is a significant negative anomaly feature due to its large
magnitude relative to the positive anomaly region around it. The large increase
in a short distance at the periphery of the anomaly indicates a shallow feature.
The only simple model which could account for an anomaly such ;s D is a vertical,
cylindrical-shaped feature with considerable depth extent. A vertical cylinder
feature with diameter = 10 ft, density contrast with soil of -1.8 g/cm3 , and
depth to its top of 3-5 ft could account for the gravity anomaly.

25. Anomaly E is a positive anomaly area with relatively small magnitude
but large spatial extent. This type anomaly could be caused, for example, by
an extended limestone pinnacle or a shallow zone of higher soil density. If
the depth to limestone is typically 50 ft (as shown in borings in the upstream
switchyard), an elevated limestone feature = 6 ft high and 10-15 ft in width
could account for the gravity anomaly.

26. Anomaly F appears to be an artifact of the terrain correction. The
two-dimensional approximations to the terrain corrections of the S and E sides
meet at the SE corner and fail to correctly approximate the true three-dimen-
sional conditions there.

27. Anomalies G, H, I, and J are small negative anomaly features which
might be due to small, shallow cavities.

Residual gravity map - upstream switchyard
28. Figure 6 is the residual gravity anomaly map for the small survey

conducted in the upstream switchyard. The location of the borehole used to
fi1l the cavity with concrete is indicated in Figure 6. The striking aspect of

the residual anomaly map is the absence of an anomaly feature concentric to
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Figure 6. Residual gravity map for the Upstream Switchyard survey.
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" the borehole location. If the concrete completely filled the void space, a ."_":-"4
RS R
AN small positive gravity anomaly would be observed above the concrete filled o
L P
o cavity, since the concrete should represent a positive density contrast rela- ~——j
; A
= tive to the soil (0.4 - 0.6 g/cm3 , depending on the concrete mixture). RS

Observing the locations of the negative anomalies K and L and the positive

\ anomaly M, a "story" or model could be developed to explain the absence of a
- positive anomaly above the cavity; however, the "story'" would be entirely
- speculative. A verification boring in the vicinity of location (0, 12) in
".::: anomaly K would allow the logical development of a model as well as investi-
.j.-'_:' gating the possibility of a cavity at this location.
A .
DS Recommendations
::::'
e 29. It is emphasized that the interpretation of various gravity anomalies
= as indicative of cavities must be selectively verified by drilling. The follow-
": ing is a relative significance ranking of gravity anomaltes for the downstream s
v switchyard: -
S e
2 a. 1lst - Anomaly D, Location (125, 215)
> Anomaly A, Location (50, 50) o
( Anomaly B, Location (90, 40) . 2
L Anomaly C", Location (30, 210) :':-" -
:., b. 2nd - Anomaly F, Location (120, 20) ._-‘_-'.__
", e
*" c. 3rd - Anomalies G, H, I, and J Y
y It is recommended that this significance ranking be considered along with the ,_‘.,".'
\j results of the TVA seismic investigations in planning any subsequent investiga- '_:"-'_:
S A
y tions for the downstream switchyard. i
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Appendix A

Wilson Dam Microgravity Survey
Field Data and Corrected Data
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DPATA SunmARY
WILSON DAM A /27

BASE STRTION= © 135e
PEF. ELv= %3 87

REF  LAT= 34.5

REF READING= S.t29997%
DENSITY= 1 8

GRI1D ROT = 16.S

METER FRCTOk= 1 .1803

FIELD DATA
PT,ST(X.Y), TINE, V . READING

EL
1 @ 158 908 S3.370 9.025
2 10 140 912 S53.738

S.
3 20 1SS 915 S3 8ze S.626
4 36 140 918 53 790 $.036
S 49 1%8 924 S3 580 5.033
6 S8 146 927 53.7e0 3.048
? €9 1S5 9229 53 860 §.4328
8 7e 148 933 953 .800 5.042
9 99 IS8 939 S3.7%0 J.048
10 ® 156 948 353.879 S5.0e47
RESULTS
PY,STAX,Y),G(b)(NGALS)
1 3 158 3 e3¢
16 140 S.43%
3 2@ 153 $.493
4 30 149 S.497
3 40 15 $.«93
6 So 140 S.497
7 68 133 S.«31
& 70 1406 5.454
9 99 1950 3. «88
18 e 150 S.45%6

DATA SUMNARY
WILSON DAM C-27

BRSE STATION= @ 158
PEF. ELV+s 53.87

REF LRAT= 34.5

REF. READING= 5.T29007S
DENSITY= 1.8

GRID ROT = 16.9

METER FACTOR= 1.1003

FIELD DATA
PT,ST(X.Y,,TIME. ELV.. RERDING
1 9 150 1637 53.870 3.058
2 0 120 1643 353 9808 $.056
3 10 148 1046 S53.730 3 é5e
4 36 136 1050 353 750 S.0868
S 40 148 1054 53 .840 $.058
6 56 136 1857 S3 720 S.870
7 60 120 1108 53 .810 9.972
8 70 136 1163 33 .81@ 3.664
9 99 120 1187 $3 769 5.968
10 110 130 1109 $53.710 S.084
11 120 149 1113 S3.910 §.953
12 9 150 1118 353.870 $.059
RESULTS
PT.STR(X,v),Gtb) (MGALS)
8 1Y 436
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ORTHAH SUMMARY
WILSON DRM E-27

BARSE STATIOUN= @ 150
REF ELu = 53 a7

REF LAT= 34 S

FEF FEAOING= $ 22950075
DENSITY= 3 8

GR1D ROT = 16.3

METER FACTOR= | 1063

FIELD DRTA
PT.STCR, V>, TIME, ELV ., RERDING
1 9 158 948 53 .27e S.047
H 9 140 956 53 91e 5.042
3 1e 159 1080 53 70 3.65S
4 30 156 1604 S3 816 35.949
S 49 140 1008 S3 540 3.832
6 50 156 1012 33 ?7%0 S.05¢
7 798 150 1017 S3 720 $.858
8 90 146 1821 S53.740 3.069
9 1¢d 155 1024 53 840 S 9c0
186 1108 146 1027 353 740 9.875
11 120 159 1030 S3 920 3.856
12 @ 150 1837 $53.876 5.858

RESULTS
PT,STAC(X,Y),Gub) (MGALS)
8 150 S.496

e 148 $.433

1

2

3 19 159 $.490
4 30 156 S.438
F 48 t40 S 454
6 S6 150 3.485
? 70 150 S.490
8 96 140 S.459
2 109 155 $.431
1@ 116 140 S.Se3
11 120 15e 3 <84
12 e 150 S. 496

DATH SUMMARY
HWILSON OAM D27 ..

BRSE STATION= @ 15e
REF . ELv= $3.87

REF LAT= 34.S5

REF RERDING= 3 72909875
DENSITYs= | .8

GRID ROT.= 16.3

METER FRCTOR= 1 1063

v st
TR

r

E I
PR
o
e

L B 3
oy

FIELD DATA b

.

PT,ST(X,Y)>,TIME, ELV., REAOING St

1 @ 159 1118 S3.870 5.0%9 oy

z2 @ 126 1124 S53.776 5.054 s

2 190 139 1127 53.756  S5.041 N

4 20 120 1130 53.868 5. 841 O

5 39 142 1132 $3.7%9 5.953 :

6 46 130 {134 53 770 5.055
7 S0 149 1138 S3.768 5.061
8 90 130 1142 33720 5.8¢3
9 110 149 1145 S53.748 5. 970
10 110 15@ 1147 S3 750 5. 06@
11 @ 159 1152 $3.876 5. 651

RESULTS
PT,STAX,7),GCb ' BGALS)

1 e 156 3.45%6
2 9 129 $.431
3 10 138 S 474
4 20 12 S.484
S 30 140 S e37
6 40 128 $.«90
7 350 140 S.430
8 90 130 S w94
9 110 140 S ot
10 119 150 5. a82
11 e 150 $.4%6




DRATA SUNNRRY
WILSON DAM E. 27

BASE STATIUN= @ 150

PEF . ELv= 53.87

REF . LAT= 34.5

REF REACING= S T290073
DENSITY= | .8

GRID KOT = 16.5

METER FACTOK= [ .10063

UDATH SUMMARY
WILSON DAM F27

BASE STATION= @ 150

REF . ELV= S3 87

REF. LAl= 34.5

REF READING= 5 $298879%
DENSITY= 1.6

GRID ROT .= 16.5

METER FRCTUR= 1 1003

FIELD OATA FIELD DRTA
PY,.ST(X.Y),TINE, ELV ,» RERDING PY.ST(%.Y), TINE, ELU » RERACUING
1 8 130 1347 3.870 5. w22 1 ? 158 1429 3 870 S 819
2 e 118 1352 53»930 $5.813 4 9 169 1434 53 949 S blo
3 10 100 1356 33 880 S 021 2 1@ 119 1436 S3 790 S w13
4 20 116 1359 33 B840 $.822 4 20 1006 14490 53 890 S.020
S 30 1206 14081 S3.850 S ea3 S 30 110 1443 53 38560 S. et
6 40 110 14@S 33.93@ 5.812 6 40 100 1445 53.929 5.022
7?7 50 10@ 1489 S3 778 $.047 7 50 119 1448 53 868 5.230
8 60 110 1414 33 .88@ S.8306 8 60 1860 1451 353.859 S. 838
9 7O 120 i416 83 760 $5.824 9 7O 110 1454 53 .859 $ @27
16 9@ 116 1420 53.8%0 5.0831 10 60 120 1457 S3.810 S5.0828
11 108 128 1422 353.780 5.938 11 8 156 1504 53 g7e@ 5. 009
12 ® 150 1429 53.870 ' S5.619
RESULTS
RESULTS
PT,STR(X,Y2.G<(b. (MGALS)
PT,STAWX, Y. G(b) (MGALS)> 1 8 156 5.496
1 9 1%9 S.¢96 2 @ 189 5.504
2 8 110 5.497 3 10 116 S5.436
3 10 100 S.591 4 29 169 5.12
4 26 110 S.592 S 30 1le $.439
5 30 1zo 5.479 6 40 100 5.516
6 40 110 5.498 7 Se tle $.519
7 S0 190 5.526 & 6o 100 5.%29
6 €0 1le 5.512 9 786 118 5.515
9 790 120 5. <06 1e 68 120 $5.513
16 98 1le S.Ste o1 e 152 5.495
i1 100 126 5.518
12 e 150 S5.496
DRTA SUNNARY DATR SUMMARY
WILSON DFRM G-27 WILSON GAM H. 29
BASE STATION= @ 150 BASE STATION= 6 150
REF. ELYs=s 33 897 REF ELV= 53 .87
REF. LAT= 34.5 REF. LRT= 34 .3
REF. RERDING= §.T7290075 PEF. RERDING= $.t290875
DENSITY= 1.8 DENSITY= 1.8
GRID ROY.= 16.S GRID ROT = 16.S
METER FACTOk= 1.1063 METER FACTGR= 1 .1063
FI1ELD DATA FIELD DRATR
PT,ST(XN,TV),TIME, ELU » READING PY,ST(X,¥Y),TIME, ELV.. REAUING
1 8 1590 1504 3.870 S.809 1 0 158 7?53 $53.870 4 856
2 e 90 1511 53.989 5.01€ 2 16 50 881 S$53.650 4.850
3 30 160 1514 S3. 3060 5.020 3 290 8@ 8v4 353 20 4.871
4 S6 90 1517 953.7%6 3.04% 4 30 98 8131 353 819 4 878
S 70 100 1%20 53.946 5.0624 5 40 80 3814 S3. 760 4 889
6 9% 90 1524 53 830 $.032 6 60 96 820 S3.960 4. 886
7 100 (100 1527 S53.840 3.937 7?7 70 89 2235 §3.740 4. 295
8 116 110 1537 S53.720 3.031 e 90 1866 831 S53.720 4.858
9 120 129 153t 353.888 S.ez? 2 teo 119 835 S53.970 4 892
16 120 136 1534 $53.770 $.022 16 90 129 839 53.760 4.871
11 70 150 1543 53.780 5.0820 11 9 150 847 S3.870 4 874
12 @ 1%e 155e S3 87e S.014
RESULTS
RESULTS
PT,STRA(X.7).GL(b. MGALS)
PY.STR(X,Y).G(b) (MGRLS) 1 e 156 5.496
1 9 150 3.496 2 le 29 3.483
F e 9 S$.S17 3 20 €0 3.519%
3 30 tee S S18 4 30 90 5.520
4 350 950 S %35 S 48 8@ s.%30
S 7O tee S T22 6 59 98 3 <30
¢ 9% 9% 5. %23 ? 7¢ 60 5.639
7 100 100 $.%26 8 ye 1009 3.%823
e 116 110 $.3829 9 10@ 110 $.9529
9 120 120 S 12 16 20 120 S.438 "
10 120 120 S 496 11 8 150 S.496 K
11 70 139 3 492 RO
12 0150 $.4% o
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- ORTH SURARRRY
RN WILSON DAM [-29
=N
) BASE STATION= @ 158
A REF ELY= 53 87
REF LAT= 24 §
. REF . READING= 5 £29607%
- DENSITY= 1 &
11 GRID ROT = 16 S
| METER FACTOR= | 1883
FIELD ORTA
" I
PY,.ST(X.Vs, TINE, En.- . BESGING
1 @ 159 547 i2e 4 G7e
2 e 70 B8S1 53 278 4 8S1
3 20 98 853 53 9@ 3 &8s
— 4 30 68 €57 SI 758 4 962
S 48 93 904 S3 62 & 389
- 6 68 Be 987 53 718 .56
? 79 99 18 53 232 4.586
8 99 82 981 S3 799 ¢ %63
3 189 9@ 913 ST 33 & 317
18 76 180 916 SI 48 ¢ 581
11 © 158 923 53 §78 4 594
RESULTS
PT.STA“X.¥).G(b’ (MGFLS)
1 e 150 S 496
~a 2 @ S. 519
<. 3 z2e 9e s.518
N 4 58 €@ S.%28
S 4@ 96 5 534
N 8 60 389 5 £34
7 70 se 553
N 8 90 ge § 22
~ 9 160 96 5.531
1@ 70 188 5.%19
11 8 178 5.496
N
Jh{ DRTA SURMKRY
)
WILSON DAN K-Zzs
L BASE STATIGH= @ 156
5 REF . ELY= S3 57
. REF = LAT= 34.5
REF READING= S.529€&7S
- DENSITY= 1.8
GRID ROT.= 16.5
METER FACTOR= 1.1463
XY

FIELD DRTA
¥

in

"
o
—
z
«

PT,ST(x.Y),TINE, ELZ , J
1 @ 150 1125 S3 78 4 351
2 0 60 1132 S3 42 4. .364
3 16 70 1135 $3 T4e 4 976
4 20 80 1138 53 €20 4 3€6
S 39 66 1141 S3 Te & 377V
6 40 76 1144 53 378 4 568
¢ 7O 60 1148 S3 "Te 4 573
8 96 70 1152 535 "88 < 961
9 je® €4 1157 T3 343 2 38)
o 16 11¢ 106 1159 ST .T18 4 .595
11 120 118 1283 953 €0 & 379
12 © 156 1208 33 879 4 %€z
RESULTS
PT,.STACK,Y»,Gub) NGF_S,
1 0 1%e T . «26
2 60 S 826
2 19 7 S <c8
4 206 80 I.9i%
? S 20 690 3.3
6 48 76 5.524
? 70 6@ 3 f22
8 90 ¢ 3 521
9 108 @9 3.827
> 10 110 106 5 228
¢ 13 128 11@ 3 €16
12 8 150 9.496
.J- .
-..
S,
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-
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OATA SUMMARY
WILSOM DAM .29

BASE STATIOH= © 158
REF ELv= 53 &7

REF. LAT= 34 5

REF FERDING= 5.%5296875
DENSITY= | . 8§

GRID ROT = 16.5

METER FACTOR= | 3003

F1ELD DATA
PT,.ST(X,Y),TIME, ELV , RERD]NG
1 @ 159 923 353.&7@ 334
2 ® 80 926 53 .843 4.“06
3 38 7 929 S3 75eé 4.921
4 SB6 60 932 33 ?7Se 4 934
S 70 7@ 933 33 Veé 4. 323
6 9@ 606 939 S53.€78 4.936
7 11@ 70 342 933 798 4.934
8 118 950 948 33.508 4 934
9 1208 1ed 931 33.309 4. 931
19 50 1ea 9357 S3 ?77e 4.939
1 9 120 1808 33.77 4 309
12 ® 156 1005 S3 878 4.966

KESULTS
PT,.STR(X, YY), Gtb) (MGALS)

1 8 150 3.496
H 0 86 J3.5z4
3 I8 79 $.533
4 %8 686 9.545
S 706 7@ 3 g29
€6 96 60 J3.853?
7 118 79 3.839
8 118 98 3.538
9 120 169 3.533
1e 90 180 $.535
11 8 120 3.%08
12 ® 156 5.49%6

DATAH SUMMFAPY
WILSON DfM L 23

BASE STATION= @ 158
REF ELV= 53.37

REF. LAT= 34 5

REF. READING= 3 T259875
DENSITY’ 1.3

GRID ROT .= 16.S
HETER FACTOR= 1| . 1063
FIELD DATA

PY,STC(X.Y)>,TINE, ELV , KEADING
1 @ 159 1605 353.373 4. 306

6 lol1 53 73e 4.942
20 S8 1016 S3.77e@ 939
48 o606 1023 53.938 .93
1928 S53.868 944
98 66 1837 S53.670 .96z

9 158 1eSe S3 g7 .931

8 168 86 1055 53 940 957
9 120 20 1182 53 . 9248 . 969

16 136 100 1189 353 988 .958
11 120 129 1113 S3 858 LI67
12 @ 156 1125 33.87@ .951

RESULTS

PT,STRACX.Y), G(b)(HGRLQ)
1 e 152
60
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OATA SUMMRRY
WILSON DAM M-28

BASE STATION= @ 156
REF. ELu= 53.87

REF. LAT= 349

REF . PEﬁO!NG’ $.529007S5
DENS1TY= (.

GRID ROT = 16 3

METER FACTOR= }.1083

FIELD DATA

PT,ST(X.Y»,TIME. ELV.,
6 150 1615 S53.870

@ 56 1622 $53.870

20 49 1624 $3 800

48 306 1629 53.880

68 49 1634 $53.7600
1638 $53.710
118 69 1641 353.770
120 76 1644 S3 880
128 80 1648 53.860
76 88 1652 53 740
@ 150 1657 353.878

RESULTS

PT,STACK.¥),G(b) (MGARLS)
e 15e .496
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ODATA SUMMNRRY
WILSON DAM 628

BRSE STATION= © 150
REF. ELVs 53.87

REF. LRT= 34.5

REF. RERDING= 5.%290073
DENSITY= 1.8

GRID ROT = 16.3

METER FACTOR= 1.10063

READING

Adadblhpdniry

F1ELD OATA
PT.ST(X:?):YIHE- ELV.. RERDING
1 @ 159 1486 353.870 263
@ 40 1411 S53.712 4.991
3 19 39 1414 S53.5%0 3.8082
4 38 40 1418 53 620 4.999
S 49 30 1423 S3.810 4.987
6 S50 56 1426 353.210 4.989
7 7 49 1429 $53.749 4.930
8 90 36 1433 53.784 4.937
9 116 SO 1437 353.330 4.979
10 120 ©8 1440 53.860 4.992
11 90 100 1449 3$3.720 4.999
12 @ 156 1454 S3.670 4.959
RESULTS
PT.STR(X.Y),G<(b)(MGALS)
1 3 159 .436
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DATH SUMRMARY
WILSON 0AM N/ 26

BRASE STATION= @ 1950
REF E£Lvs 53 .87

REF LAT= 34.5

REF. READING= S5.%29007S
DENSITY= | &

GRID FOT = 16.9

METER FACTOR= 1.1083

F1ELD DATA

PT,ST(X.v),TIME,
1 @ 159 1454 33.870
2 16 %6 1510 33 220

30 SO0 1516 $3.740
50 76 1524 33 vee
78 SO 1533 33.560
8 1568 1546 3I3.720

€0 B0 1668 S53.710
@ 156 1615 S3.870

RESULTS

PT,STR(X,Y),G(b)(MGALS)
1 e 159 3.496

N~ OONNAREW
-
®
®
A
®
-
T
A
)
A
[*
®

g b

2 18 50 $5.833
3 3l Se 3.5e2
4 S6 70 5.942
S 78 3@ $.v42
6 8 156 5.485
7 T8 100 3.528
8 1ee Je $.531
9 126 60 5.528
16 9@ 806 S.522
‘11 €0 88 S.T
12 @ 150 S5.496

ORATA SUNMARY
WILSON OAM P28

BASE STRTION= O 150
PEF . ELV= 53.87

REF LAT= 34.5

REF. READING= 5.52908075
DENSITY= {.&

GRID ROT.= 16.5

METER FACTOk= 1.1003

FIELD DRTA

PT,.ST(X,Y),TINE,
9 156 1318 3.870

0 36 13°2 53 620

19 28 1326 $3 390

26 30 1331 $53.620

48 40 1333 33 330
13490 53.840
7@ 28 1344 353.760
160 46 1348 3T3.770

Ne=QWONRALGN-
N
]
(2]
]

- e

PT,.STACX,Y),G(b)(MGALS)
1 @ 158 5.496
8 36 $.543
3 10 z@ S S48
4 26 30 S.547
5 40 49 S 533
6 %0 30 S.837
7 70 20 $.%31
6 1600 46 S.t3
9 t20 30 3.%16
10 120 4} $.519
11 120 %9 $.T19
12 0 1580 3 .49
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DATA SUMMRRY
WILSON DAM Q-28

BRSE STATION= @ 158
REF ELY=s 53.87

REF. LAT= 34.5

REF . RERDING= $.52900879

DENSITY= | .
GRID RQT = lG S
METER FACTOR= 1 .1003
FI1ELD DATA
PT.ST(N,Y),.TIME, ELV.,

1 @ 159 1123 53.370
2 8 206 1126 $53.859
3 20 19 1129 33.650
4 30 36 1132 33 ce0
S S50 20 1136 353 628
6 76 9 1140 53 210
T 99 20 1143 S3 7w
8 118 30 1148 353.659
9 110 41 1150 S3I.330
18 136 43 11S3 $3.540
11 130 1008 1157 353.3280
12 8 158 1205 353.870
RESULTS
PT,STR(KX,Y).G(b) MGALS)
1 0 159 5.496
2 r{: S.541
3 20 10 S.553
4 30 30 $.¥S5S5
S S8 ze S.533
6 786 3o 5.546
7?7 %9 2¢ 3 C49
8 118 3Je 9.3855
9 118 41 5.%44
186 130 43 5.552
11 130 108 S.%03
12 8 150 5.496

DRTH SUMMARY
WILSON ORM S.28

BASE STATION= @ 150
PEF . EL"= 53 87

REF. LAT= 24 S

REF . RERDINGs 3 T290@75
DENSITY= 1 8

GRID ROT = 16 S

METEK FACTOR= 1.1@63

FIELD DRTA
PT,ST(X.Y),TIME, ELV .

1 8 150 19646 33 279
2 ® 10 1052 933 660
2 20 2 1855 53 620
4 30 106 1857 33.568
S 46 290 ti101 93 .720
6 36 @ 1183 S3 689
7 6@ 10 1106 33 819
8 7O 9 1109 33 .669
9 %9 10 1ty 33 730
10 110 8 1115 353 7ee
(1 70 ©0 (118 33.776
12 9 150 1123 33 870
RESULTS

PT.STAX,Y),G(b)Y NGALS)
1 e 179 3 496

2 o 160 S 827

7 20 ] 5.33

4 30 10 3. 346

S 48 20 5.%42

6 30 [} 9 $33

7 60 19 S £33

8 70 ] 5 321

3 % te 5.532

10 118 e S %23

11 70 60 5.523

312 e 158 S 496

READING

LsadAUANAAANA

READING

ARAQUARANBRAWL

9839
83
k3
848
e3?

le

.0c4
.019

|28
[-F3}
aze

. 909

A6

DATA SUMNRFY
WILSON DAM k. 28

BRASE STARTICON= @ 154
REF ELY= 33 87

REF LAT= 34.9

REF . READING= S T29007S
DENSITY= 1.8

GRID ROT = 16.9

METER FRCTOR= 1 .16003

7.

B Bt IRt 4 o S AP e
D =i i A e

FIELD DATA
PT,ST(X,Y),TIME, ELV., READING
1 8 15¢ 396 53.876 4. 968
2 ) @ 920 33 696 4.999
2 29 ¢80 935 33 €60 $.823
4 40 16 943 $53.620 5.0816
S 79 20 954 33 760 3.89}
6 8 156 1007 353.870 4. 987
7 78 49 1ei7 $53.740 S.619
8 S0 60 1024 $S3.759 $.626
¢ 48 30 1832 S53.760 §.0822
16 20 166 1637 3$3.890 S.008
11 8 150 1946 53.870 S.009
RESULTS
PT,STR(X.V¥),G(b:MGALS)
1 6 156 5.496
2 [} 2 S S46
3 20 20 $.959
4 40 10 3.547
S 76 ce S %32
5 8 150 S5.43%6
7 7@ 40 5.535
8 58 68 3. 541
9 406 80 S.T24
1@ 20 100 S €12
11 e 150 S 496
OATH SUMMARY
WILSON OURM T. 28
EASE STATIUN= @ 156
PEF ELV= 33 87
REF LAT= 34 S
REF READING= S 7290073
DENSITY= | 8
GRID ROY = 16 S
NETER FACTOR= | 1063
FIELDOD DATA
PY.ST(X,V),TIME, ELV , KERDING
{ 0 153 823 53 eve 4. 246
2 [} @ 834 33 69 4 965
3 1e 8 837 53 700 4 988
4 30 26 839 53 600 4.95¢
3 48 9 9842 53 610 4.578
6 7¢ 16 845 53 710 4.371
7 100 @ 3849 S3 Tee 4 962
8 126 16 853 353.900 4 953
9 100 4@ 857 S3.770 4. 382
1@ ?6 886 981 S$3.740 4.9293
1 ¥ 1S58 926 $3.879 4.968

KESULTS
FT.STACL. ¥),G<(b(MGALS)
1 0 158 S.4536
2 [ 9 $.%36
3 18 [} S %33
4 30 z0 5 £33
S 4a [ $.833
6 72 10 9. €27
7 1e@ 6 S.S1e
g 120 19 3.512
9 160 4o $. 827
1e 89 S %23
1t 0 158 S 496

A R
a"




DATA SUMMARY DATH SUMMRRY

WILSON DRM U/28 WILSON DAM AR-29
- BRASE STATION= @ 158 BRSE STATION= @ 156
R REF. ELY= 53 87 REF. ELY= 53.87
K REF . LAT= 34.95 REF. LAT= 34 S
y REF. READING= 5 %£29007S REF . RERDING= 5.5299075
LA DENSITY= 3.8 DENSITY= 1 .8
=t GRID ROT.= 16.5 GRID ROT = 16.5
R METER FRCTOR= 1.1003 METER FACTOR= 1.1003
’ FIELD DATA FIELD DATA
PT,ST(%,¥>,TINE, ELV., READING PT,ST(X,¥>,TIME, ELV.., READING
. 1 0 1%8 738 %3.870 4.917 1 © 158 1318 53.870 4.378
AN 2 306 © 742 53620 4.942 2 16 16v 1313 53.768 4.97
3 606 @ 746 53.780 4.931 3 20 155 1316 $53.320 4.379
) 4 98 © 749 S3.76@ 4.9:i7 4 30 160 1319 53.818 4.974
o S 180 10 752 S53.760 4.942 S 49 159 1338 53.380 4 968
O 6126 @ 757 S53.798 4.928 6 5@ 166 1333 33.760 4.971
N 7 126 20 600 53.910 4.526 7 68 155 1336 $53.868 4.3€2
o 8 136 43 B804 53 .548 4 947 8 70 166 1338 53.758 4.951
e 9 128 50 808 53.866 4.951 9 108 155 1341 S53.340 4 984
S 16 110 1808 614 33 718 4.986 18 116 160 1344 53.886 4.962
SN 11 90 149 819 S3.748 4.556 11 120 158 1348 53.920 4.977
> 12 @ 156 825 $3.876 4.946 12 © 158 1352 S53.870 4.980
RESULTS RESULTS
S PT,STAX, ¥),G(b) (MGALS) PT.STACX,Y¥),G(bB) (MGALS)
R 1 8 158 S.e9€ 1 0 150 S.436
i 2 38 0 5.534 2 10 68 5.%51@
- 3 s © 5529 3 20 1S5 5.<98
~ - 4 9 6 5519 4 30 160 5.439
T S 189 10 5.730 S 46 150 S.478
e 6126 @ S5.515 6 50 160 5.478
- 7 120 20 5.515 7 60 155 5.475
8 136 43 5. 503 8 7@ 160 5.485
T 9 120 8@ S.%31 9 169 155 S.493
NN 16 110 188 35.533 10 110 166 5.486
NN 11 90 148 S.498 11 120 15¢ S5.489
'::; 1z © 158 5.496 t2 0 158 5.4
LA
SRS
S
DRTA SUMNARY DATA SUMMARY
s WILSON DRM BB-29 WILSON DAM CC-29
A BASE STATION= @ 150 BASE STATION= 8 150
N REF. Eiv= 53 87 REF. ELV= 33 37
NS REF. LAT= 34.5 REF. LRT= 34.%
) REF. RERDING= 5.%529807%5 REF. RERDING= S 5290075
BTN DENSITY= 1.8 DENSITY=> 1.8
o GRID ROT.= 16.5 GRID ROT = 16.%
' HETER FACTOR= 1.1083 METER FACTOR= 1.1003
;\ FIELD DATA FIELD DATA
O PT.ST(X,Y?,TIME, ELV , READING PT.ST(X,¥>, TIME, ELV , READING
\-" . 1 @ 150 1352 S$3.870 4.9t@ 1 @ 159 1438 3 378 4 3986
Yo 2 6 168 1355 53 898 4.976 2 © 170 1448 $53.820 4.9€7
-t 3 10 150 1359 S3.720 4.930 3 1@ 180 1452 S53.720 4. 363
> 4 30 156 1404 S3I 810 4.576 4 30 170 14535 $S3.800 4.998
~ S 40 160 1411 S3.8606 4.983 S 40 180 1459 533 860 4. 938
o 6 350 159 1414 53 750 4.996 6 S0 170 1583 53 .748 4.986
7 70 150 1417 $3.780 4. 337 ? 70 169 1507 53.750 4.9€0 :
- 8 90 160 1422 $3.7%9 4.989 8 98 176 1514 S3 740  4.96% o
. 9 110 150 1427 $S3.75@ 5.097 2 119 180 1517 $53.750 € 592 .
“ 10 128 166 1432 $53.920 4.98% 10 12@ 170 1528 $53.920 4.977 _
. §1 @ 152 1438 53.870 4.986 11 9 159 1528 S3.878 ¢.992 e
RESULTS RESULTS B
PT,STACK, Y3 .G(b) MGALS) PT,5TAY, ¥),G(b) (MGALS) ey
1 @ 156 5.4% 1 @ 150 $.49 =
et 2 @168 5.490 zZ @170 5.488 a5
20 3 10 156 5.43% 3 1@ 180 5. 473 N
o 4 30 159 5 477 4 30 173 S 37 o
e S 46 160 5.492 S e0 166 5.483 o
- 6 50 1590 5.492 6 S8 178 S.<72 e
< 7 70 158 5 489 7 70 160 S.470 ]
- 8 99 160 S 433 8 99 170 S5.475 .
. 9 110 150 5.585 9 110 180 S 475 :_~]
N 10 120 1690 S.489 10 120 170 5.472 o
¢ 11 8 139 5. 496 11 9 158 5.496 .;
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LA OATAR SUMNRRY DATH SUMNAEY

S MILSON DRM DD.29 WILSON OAM EE 29
S BASE STATION= @ 150 BASE STATION= @ 150
B By A
. - 34. REF . = 34.9
" ggzéigsao:ng- S 5290975 95:51$$ao{~c- S T299079
- . DEN = ]
n GRID ROY.= 16.5 : GRID ROT = 16.5
. NETER FACTOR= 1 1683 METER FACTOR= | 1003
o
~ FIELD OATR FIELD OATA
“J
’ PY.STC(X,Y), TINE, ELV., a:noxnc PT, sr(h.v>.71ne, ELV . READING
il 1 0 130 1531 33.870 4.929 t O 150 1623 53.870 o 9&5
Pgie i fe 4o Pos s B
Y . . 2 16 21 16 . (] 4.9%3
4 30 166 1557 353.79@¢ 4.976 ¢ 36 196 1633 S53.798  4.96z
HE R R IR H TR R
¢ . . is . .98
O 7 720 170 1606 $53.790 4.371 7 9@ 190 1645 53.768 4 334
Q¢ 8 90 180 1609 33.740 4.975 8 110 160 1648 53 750 4.979
o 9 110 170 1612 $3.778  4.991 9 9 160 1651 53.75¢ 4.989
- 16 120 160 1615 53.920 4.963 186 © 150 1656 S3.870 4.985
R 1t @ 153 1623 $3.870 4.38%
o RESULTS
= RESULTS
PT.STAKX,Y>,G{(b) NGARLS)
i PT,STARCX, ¥),G(b> (MGALS? 1 @ 1% S5.436
o ; g 133 g.:zg 2 @ 198 5. 4454
- 1 . 3 10 210 5.43%
g 3 10 70 S.%63 4 30 19¢ 5.454
~ 4 30 180 5.458 S S8 210 S.448
- 3 ;g 123 g.:zg € Se 123 S 456
- e 1 . 7 50 1€ S.e5%
N ? 70 170 S.463 8 110 150 5. 457
-, 8 98 160 S <&l 9 99 1680 5.434
9 118 170 S S6e 16 © 150 S.456
18 120 160 5.486
11 © 158 S.496
DATH SUNMRRY OATH SUMMARY
HILSON DRM FF-29 WILSON DRM GG-38
BASE STATION= @ 156 BASE 3TATION= @ 150
REF . LAt= 345 REF LhT= 34.5
. = 34. REF. LAT= 34
SESg,$$“°}“2‘ 5.%29007% ggs.lgeaoiug- 5.529007S
= . NSITY=
GRID ROT.= 16.5 GRID ROT.= 16.5
METER FACTOR= 1.1803 METER FACTOR= 1.1003
FIELD DATA FIELD DATA
\ PY, STaxtV;:TéﬂE: 5§L376 RERD;gg PT,STCA,¥>.TIME, ELV., KEADIN:;
5 . 4. 1 @ 159 9ol S3 870 4 93§
A z @ 210 1700 $3.718 4. 5%1 2 © 226 805 53.819 739
AN 2 18 187 1783 S$3.710 4.373 2 10 238 908 S3.740 4.750
nS 4 36 180 1766 S3.798 4.977 4 30 210 812 S3.770 4.50¢
™ S 40 199 1710 $3.820 4.361 S 49 220 814 S3. 968 4.781
N 6 70 196 1713 S3.870 4.961 6 70 216 620 53.770 4.815
% 7 90 130 1715 S3.748 4.378 7 90 210 823 53.310 4.822
o 8 126 150 1719 S53.848 4.968 8 120 201 826 S3 8%9@ 4.612
s 9 120 180 1723 53.9%50 4.975 9 79 189 829 53 239 ¢.828
o 18 46 160 1727 53.890 4.986 16 © 15¢ 836 53.870 4.851
. 11 @ 15@ 1735 53.8780 4.386
12 @ 150 1738 S3.870 4.982 RESULTS
RESULTS PT.STAIX, ¥),G(b> (MGALS)
I @ 159 S5.496
PT.312<xs;)ucéb);ﬂanS) 2 o zzg 3‘332
1 1 .496 2 1o 23
2 6210 5. 43¢ 4 30216 5. 434
2 10 187 5.463 5 40 223 S 412
$ %6 190 3456 $ %6 2o 3«38
. 4
7 6 70 190 5.458 8 120 201 S 439
>3 7 90 180 S5.469 9 70 1860 S 459
X! 8 126 198 S 462 16 © 158 S .49
"4 9 120 130 S.480
) 10 4@ 156 S.498
e 11 9 1% S.496
o 12 @ 156 S.49
28]
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DATA SUMNMNAPY
WILSON DRAM GG/ 38

BASE STRTIUN= @ 150
REF. ELv= $53.87

REF LRT= 34.5

REF . READING= S %29007S
DENSITY= 1. &

GRID ROT = 16.9

METER FACTOR= 1 .1003

FIELD DRTA

PT,ST(X.Ys,TINE, ELV., READING
1 159 836 $S3.370 8

" DPOONORNIWUN
»
[ ] [}
n
L d
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RESULTS
PT.STAWX, ¥).,G(b. (MGALS)
1 e 156 S 49¢
2 8 270 $S..03
3 10 220 S5.414
4 2@ 236 $.403
S 30 220 9.421
6 40 219 S.«32
7 S8 226 S.425
8 70 232 3.423
9 110 210 3.433
16 56 189 S.469
11 o 150 S5.496

DATA SUMNRPY
WILSON DAM J)-38

BASE STATION= @ 150

REF. ELv= $53.87

REF. LAT= 24.3

REF. READING= $.%290073
DENSITYs 1.8

GRID ROT.= 16.5

METER FACTOR= 1. 1003

FIELD DATA

882200000

PT.ST(X.Y)>,TINE, ELV., READING
948 $3.870 6§62

1 @ 150

3 30 230 9%6 $3.76d
4 350 240 10081 33 770
S ©@ 230 1004 S3.770
6 70 220 1008 S3.780
7 29 219 1012 353.810
8 110 220 1817 S53.760
9 120 210 1022 353.030
16 136 261 1627 53 .88
1 @ 150 1033 $53.870
PESULTS

PT,STACK,'(),G(b) (MGARLS)
1 @ 156 S.496

2 10 249 3.4092

3 30 230 3.407

4 30 249 3.497

S 66 238 S5.424

6 70 229 $.+38

7 %@ 210 3.432

8 110 220 3.426

9 120 210 3.383

10 139 coi 3.442

11 @ 150 3.496

AR LbLILLY
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KSR SEACRANEAL QL EITAE

DRTA SURNARY
WILSON DAM 11]-30

BASE STATION= © 130
REF. ELYs 53 .87

REF . LAT= 34 35

REF. RERDING= 3 .7:2908075%5
DENS1YY= § §

SRID ROY = 16.9

METER FACTOR= )} .1003

FIELD DATA

PY S?(X.l):TlHE; ELU » REAGING
10 .870

9 159

11 9 1358 948 S53.870
FESULTS
PT,STALL, ¥),G(D Y MGALS)

4

1 9 15¢ 5 .49
2 8 249 S 796
3 18 236 S.467
4 36 249 3.398
S 4@ 230 S.416
6 70 240 S e14
7 106 238 9.424
9 120 220 3.357
9 130 216 3.364
1o 130 261 5. 443
11 e 150 3.496

DATA SUMNARY
WNILSON DAM XK-30

BRSE STRATION= @ 150
REF. ELv= 33.87

REF. LAT= 34.5

REF. PERDING= 5.529007S
DENS!TV' 1.6

GRID ®0T7 .= 16.%

NMETER FACTOR= §.1003

FIELD DATA

&&A“&b‘&“

.8%9

7€9
. 804
-0
811
.814
.521
. 8064
.89
.831

862

PT,.8T(X,Y).TINE, 5ELU » READING

8 110 238 1106 353.720
9 120 240 1112 33 .25@
10 1306 236 1118 33 980
11 126 210 1122 353.038
12 0 150 1133 33.870
RESULTS
PT.STR«X.Y), G(b/ HGRLS)
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OATA SUMNRRY
HWILSON DAM LL -39

BASE STATIUN= @ 1350
REF ELvs 33 87

REF LAT» 34 S

REF RENDING' S 290673
DENSITYs |

GRID POT = 16 S

METER FACTOR= ] . 10803

FIELD OATA

PT.ST(x.v¢)>,TIME, ELV . READING
1

@ 150 1133 33 870
2 @ 268 1139 353 918
3 10 :%0 1143 353.760
4 306 266 1146 53 €10

10 8 150 1208 33.870

RESULTS
PY,STR X,Y>,G(b) (MGALS)
1 9 150 S.496
2 8 269 $.352
3 18 259 8.366
4 38 260 $.2%1
S 50 25@ S.331
6 96 240 3.337
7 116 230 $.413
8 126 240 S.288
Q110 219 3.440
10 e 156 $.496

DATAH SUMNRRY

HILSON GRM NN-3@
BRSE STRTION= @ 1589
REF. ELY= 53.87
REF. LAT= 34.5
REF. READING= $5.5290067S
DENS1TY= 1.8
GR1D ROT = 16.9
METER FACTUR= 1.1863

FIELD ORTR

bb&&&&&&‘&

. 593

-&e1
. 824
.812

842

. 835
.869
. 644
.839
. 926

PT,ST(X,¥?,TIME, ELV ., READING

1 9 159 1354 $53.870
2 ? 266 1401 3 830
3 ©0 270 1404 $3 809
4 40 260 1410 33 949
20 250 1415 S3 760
10 240 1419 S53.7%0
28 259 1425 93 .22@
20 230 1429 53 .99%@
70 219 1435 9S3.776@
78 200 1440 $3.770
4@ 1892 1444 3I3.860
@ 156 1432 353.87¢

RESULTS
PT;STﬁ(X,YJ,G(b)(HGHLS)
159 26

200 .443
279 .3%4
260 379
259 .392
246 . 405
2%50 .434
230 . 417
2190 .e34
206 .45S
169 .478
15e .436
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DATH SUMRARFY
WILSON DRM MM~ 230
BASE STATION= @ 150
REF ELvs 53 87
REF LAT= 34 .5
PEF  FERDINGs 9. 1290973
DENSITY= § €&
GRID ROT = 16 S
METER FACTOKR= 1 .1003
FIELD DATR

PT.ST(X.¥Y),TIRE. ELV.. RERD!NC
$3.370 9%z

0 1%6 1312
8 278 1318 S3 778
1o 269 31322 $3.938
30 250 1325 93 796
40 249 133@ S3 350
1334 S3 760
48 218 1338 $S3 880
30 260 1342 S53.790
59 200 1248 $S3 760
e 156 1354 53.870
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RESULTS
PY.STR(X,Y),Gubs{(NGALS)
1 e 159 $.496
2 9 276 5.3%2
3 18 2¢9 S.37
4 30 2%0 S.338
S 40 240 $5. 333
6 36 230 S.415
7 4@ Zto 5. «44
& 36 206 S. 4357
9 T8 209 S.e53
1@ 8 150 S5.496

DATA SUMMRRY
WILSON DAM %X-20

BRSE STATION= S 30
PEF. ELv= 49 @9

REF. LA7T= 34 5

REF . RERDING= 5.6957608
DENSITY= § . 2

GRID ROT.= 11

METER FACTOk= t.1063

FIELD DATA

MEACARIIP L L i g i

bobdabdaardas
»
-
(W]

PT,STC(X, V), TIME, ELU » REAGING

S S0 1604 9.360
25 50 16es8 49.290
25 46 1611 49 410

46 1614 49 178

30 1618 49 230

20 1621 49 180
(624 49 156
24 1628 49.190
8 1631 49.250
-10 1634 49 250
58 1638 49.380

RESULTS
«STACX,Y>,G¢b . (MGALS)
S Se 907

25 S8
25 408
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ORTA SUMNARY DRTA SUMMARY
Q' WILSON DAM Xz.30 WILSON DAM WVy-1
#b BRSE STATIUN= @ 15e BRSE STATION= 6 15@
-, REF. ELv= 353 87 REF ELV= 53.87
o REF . LAT= 324.5 REF LAT=s 34.95
N REF. READING= 3 .529007S REF . READINu= T $29067S
DENSITY= 1 & DENS1TY= | &
GRID ROT.= 16.9 GRID ROT.= 16 S
METER FACTOR= 1 .10863 METER FARCTOR= 1 . 1003
FIELD DATA FI1ELD ORTR
PT,.ST(X.Y),TIRE, ELV , RERDING PT.ST(x,Y),TIME, ELV , READING
1 e 15¢ 1526 3S3.870 4. 359 1 @ 1S9 @l2 $S3 aze 4 789
2 10 140 1538 33 730 4.982 ¢ 70 166 815 53 750 4.791
2 20 148 1533 $3.79%0 4. 991 3 22 180 819 S1.748 4.918
4 40 806 1537 353 760 S.0z0 4 490 216 623 933 .886 4 7514
S 70 148 1539 S3.748 3.009 S 82 240 828 S1 780 4.378
. 6 [] 0 1542 33.690 5.005 6 8z 220 831 3J1.780 4 982
iy 7 S8 148 19546 353.708 J.002 7 g2 197 838 351.770 4.918
}' e 120 261 1551 33.899 4.970 8 100 185 843 S53.7%50 4.785
S 9 90 200 1554 33.810 4.97 @ 82 160 B46 S1.750 4.944
o 16 6 156 1559 33 870 4.950 16 82 140 849 $T1.740 4.951
" 11 82 128 851 Si 760 4. 2357
o RESULTS 12 @ 156 859 33.870 4.792
PT.STALX,Y’,G<(b) (MGALS) RESULTS
1 9 1350 S3.436
2 10 140 S$.430 PT.STACX,Y),GLb> (MGALS)
3 30 149 S.492 1 a 156 S.496
4 40 €0 5.%35 2 70 166 5.433
S 78 148 $.te6 3 3z 180 S.474
6 0 6 S S34 4 40 210 5.43%
7?7 59 140 S.437 5 82 2408 5. 419
8 120 261 S5.456 6 82 220 S.456
9 98 200 S.455 T 82 197 5.471
10 e 150 S.496 € 100 1€5 S5.456
9 82 160 3.506
10 82 140 $.517
1t 82 120 $.%29
12 8 1580 $.456

All
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