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INTRODUCTION

The Coast Guard Research and Development Center has
collected extensive Loran-C Time Difference (TD) data for the
Loran~-C Signal Stability Study projects. These projects
investigate the potential of Loran-C to satisfy requirements for
Harbor Harbor Approach (HHA) areas in the United States.

The purpose of this report is to present a large segment of
the R&D Center's Loran-C database in a combined format. Sections
of this data has been presented and analyzed in detail through a
series of reports. These reports are available to the public
through the National Technical Information Service (NTIS).

Report titles and NTIS numbers are listed con page ix.

The two factors which affect the repeatability of Loran-C
are chain geometry and sijnal stability. The chain gecmetry is
dependent on transmitter locations and Geometric Dilution of
Position (GDOP) can be calculated for any point. The stability
of the Loran-C signal is affected by seasonal, diurnal, and
weather induced TD variations along with chain control actions.

TD data presented in this report comes from two types of
Loran-C receivers. Most of the data is from Internav LC-404(s)
which is a four secondary, narrow band, survey grade receiver
with a resolution of 10 nanoseconds. The second type is the
Austron 5000 which is a wide band survey grade receiver used for
chain control purposes. This receiver also has a 10 nanosacond
resolution. Both receiver systems collect TD data four times a
day for one hour. Collection tires are, 0400 - 0500, 1000 -
1100, 1600 - 1700, and 2200 - 2300 Greenwich Mean Time. West
coast data collection periods are one hour earlier to allow
calling the sites during reduced rate hours. During these
sample periods, the computer collects TD data every 40 seconds.
From the 89 or 90 samples each hour, the mean TD value along with
maximum and minimum excursion from mean and standard deviazicn
are stored. The average Signal to Noise Ra*tio (3NR) is stored
for retrieval from the LC-404 equipment. The R &« D Center
computer calls each site twice a week at night for data
collection. Data is sorted and checked for problems before
storage in individual site files on a hard disk. Problers ar=
also printed on paper for the operator to manually check during
normal working hours and only if proven bad, are flagged and no=*
used within this report. Although this data may be the most
extensive available, there are gaps within the TD plots. Reas2ons
for this are varied, and include t-e site not being instal.ed.
site equipment failure, telephone line problems, and/or
transmitters being off air. With as many as 39 remote sites ~n
line at a time, equipment failures and telephone line prob.ers
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frequently took several days to a week or more to correct. Since
the goal of this data collection program was to obtain the
maximum amount of high quality data at minimum cost, few if any
sites had spare equipment or trained technicians on location.

Data presented within this report covers years 1983 to 1985.
This period was the most active of the harbor monitor program and
involves 59 geographic locations. Equipment at four of these
locations collected data from two Loran-C chains simultaneously.
These locations are presented twice as different Loran-C chains,
for a total of 63 monitors. Information on each of the 63
monitors is presented in three sections. First is a site
information page, next are three year TD plots for each
secondary, the third section presents 95% elliptical error plots
for each pair of secondaries.

The site information page includes type of equipment, data
collection dates, chain, and average TD's. Antenna latitude and
longitude are included, along with the type of positioning system
used. All locations within the United States were either
surveyed by the R&D Center using Global Positioning System (GPS),
or are considered as confirmed locations from previous geodetic
and transit surveys. The Magnavox TSET used for the GPS surveys
is a two channel C/A code receiver. GPS data was collected
during the primary pass for three to five hours using four Space
Vehicles (SV) when possible. The GPS data was carefully analyzed
before averaging for each location. We are confident that all
GPS WGS-72 positions are within 30 meters and should be better
than 15 meters. Secondary LOP bearings and gradients are also
included for each location.

The TD plots in the second section clearly show that year-
to-year repeatability of Loran-C is excellent. Seasonal changes
which dominate the annual repeatability of Loran-C are avident.
With the exception of summer, it is also apparent that weather
fronts cause rapid changes in the TDs. This data confirms that
Loran-C TD variations are much larger for northern locations as
axpected. Scaling in the Y axis was kept as consistent as
possible, with clarity of presentation determining when changes
were necessary.

The third section presents 95% probability elliptical error
plots which incorporate both standard deviations and the
correlation coefficient. Error ellipses are calculated for each .
year, or partial year that data was collected for each pair of
secondaries. These plots clearly show that the positional
repeatability of Loran-C is also excellent.
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The following additional reports on Loran-C signal stability are
available to the public through the National Technical
Information Service (NTIS), Springfield, Virginia 22161.

Loran-C Signal Stability Study: St. Lawrence Seaway
AD Al126093

Loran-C Signal Stability Study: St. Marys River
AD Al130609

Loran-C Signal Stability Study: Northeast and Southeast U. S.
AD Al137628

Loran-C Signal Stability Study: West Coast
"Number to be assigned”
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HMS SITE INFORMATION

ALERT BAY, BRITISH COLUMBIA, CANADA

Monitor: Type-A

Monitor Equipment: Austron 5000 System

Data Collection: 06 December 1983 - Present

GRI: 5990 Canadian West Coast Chain
TDX: 14218.196 A2

TDY: 29940.892 A2

TDZ: 41195,580 A2

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 50 34 56.0N LAT : 50 34 57.14N From G-NRN
LON : 126 54 30.6W LON : 126 54 24.91W
X-LOP: 197.8 deg Gradients: 702 ft/usec
Y-LOP: 93.1 deg Gradients: 960 ft/usec

Z-LOP: 168.8 deg Gradients: 513 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDY:
TD0Z:

HMS SITE INFORMATION

ASTORIA, OREGON

Type-D
LC-404 and HP-9915
16 February 1984 - 19 May 1985

5990 Canadian West Coast Chain

27837 .862
41958.330

Receiving Antenna Location:

WGS 72
LAT : 46 12 28.72N
LON : 123 46 04.65W

Y-LOP: 39.9 deg
Z-LOP: 170.7 deg

NAD 27
LAT : 46 12 29.72N
LON : 123 45 59,73W

Gradients: 943 ft/usec
Gradients: 1602 ft/usec

<Lagluiat o aby iy el o et oty gt

Positioning System
GPS
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TOY:
T0Z:

HMS SITE INFORMATION

COMOX, BRITISH COLUMBIA, CANADA

Type-D

LC-404 and HP-9915
10 September 1983 - Present

5990 Canadfan West Coast Chatn

29508.911
41910.596

Receiving Antenna Location:

WeS 72
LAT : 49 42 34 94N
LON : 124 54 23.38W

Y-LOP: 80.1 deg
1-L0P: 347.5 deg

LAT

LON :

Gradfents:
Gradients:

s o™,

NAD 27 Positioning System
: 4942 36 N From Nautfcal Chart
124 54 18 W

688 ft/usec
673 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDY:
T0Z:

HMS SITE INFORMATION

NEAH BAY, WASHINGTON

Type=D
LC-404 and HP-9915
09 August 1982 - Present

5990 Canadian West Coast Chain

28798.839
41893.812

Receiving Antenna Locatfon:

W6S 72
LAT : 48 22 10,53N
LON : 124 35 59.04W

Y-LOP: 65.4 deg
2-LOP: 171.6 deg

NAD 27 Positioning System
LAT : 48 22 11.58N GPS
LON : 124 35 53.83W

Gradients: 70} ft/usec
Gradients: 1005 ft/usec
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HMS SITE INFORMATION

SANDSPIT, BRITISH COLUMBIA, CANADA

Monitor: Type-A
Monitor Equipment: Austron 5000 System
° pData Collection: 06 December 1983 - Present
GRI: 5990 Canadian West Coast Chain
TDX: 11974 .421 Al
TDZ: 41495,535

Receiving Antenna Location:

WGS 72 NAD 27
LAT : 55140 N LAT : 5514 1.3N
LON : 131 48 50 W LON : 131 48 43,1 W
X-LOP: 86.6 deg Gradients: 992 ft/usec
Z-10P: 132.1 deg Gradients: 1801 ft/usec
5
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HMS SITE INFORMATION

TACOMA, WASHINGTON

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 07 September 1982 - 26 January 1984
GRI: 5990 Canadian West Coast Chain
TDY: 27932.366

TDZ: 42230.615

Receiving Antenna Location:

WGS 72 NAD 27
LAT : 47 20 5N LAT : 47 20 06 N
LON : 122 35 14.9 W LON : 122 35 10 W
Y-LOP: 49.3 deg Gradients: 665 ft/usec

Z-1L0P: 159.8 deg Gradients: 1320 ft/usec

Positioning System
From Nautical Chart
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HMS SITE INFORMATION

WHIDBEY ISLAND, WASHINGTON

Monitor: Type-A

Monitor Equipment: Austron 5000 System

Data Collection: 06 December 1983 - Present

GRI: 5990 Canadfan West Coast Chain
TOY: 28405.290 Al Control

T0Z: 42345.640 Al Control

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 48 17 38.5 N LAT : 48 17 39.46N From G-NRN
LON : 122 33 59.54uW LON : 122 33 54.54W
Y-LOP: 61.8 deg Gradients: 568 ft/usec
Z-LOP: 155.1 deg Gradients: 1091 ft/usec
7
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HMS SITE INFORMATION

DESTIN, FLORIDA

Monitor: Type-A
. Monitor Equipment: Austron 5000 System
Data Collection: 26 August 1981 - 17 March 1985
GRI: 7980 U.S. Southeast Chain
TDX: 30908,285 A2
TDY: 47146.309 A2
T02: 64087.183 A2

Recetiving Antenna Locatian:

WGs 72 NAD 27 Posftioning System
LAT : 30 23 35.54N LAT : 30 23 34.75N GPS
LON : 86 32 18.9% LON : 86 32 18.52M
X-LOP: 157.0 deg Gradients: 493 ft/usec
Y-LOP: 90.0 deg Gradients: 1040 ft/usec
1-LOP: 6).8 deg gradients: 37060 ft/usec
8
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Monitor:
Monitor Equipment:
Data Collection:

GRI:
TDW:

TDY:
T0Z:

HMS SITE INFORMATION

FOLLY BEACH, SOUTH CAROLINA

Type-D
LC-404 and HP-9915
23 April 1982 - Present

7980 U.S. Southeast Chain
14565.499

45510.469
60557.0M

Receiving Antenna Location:

WGS 72
LAT : 32 41 01.73N
LON : 79 53 19.01W

W-LOP: 255.9 deg
Y-LOP: 216.3 deg
Z-LOP: 150.2 deg

NAD 27
LAT : 32 41 01.16N
LON : 79 53 19.24W

Gradients: 5498 ft/usec
Gradients: 869 ft/usec
Gradients: 500 ft/usec

.....
-----------------------

....................

Positioning System
GPS
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TOW:
TDX:
TDY:

WGS 72
LAT : 29 19 58.32N
LON : 94 46 15.95W

W-LOP: 71.6 deg
X-LOP: 150.5 deg
Y-LOP: 86.4 deg

HMS SITE INFORMATION

Type-D

GALVESTON, TEXAS

LC-404 and HP-9915

27 April 1982 - September 1986
7980 U.S. Southeast Chain

11030.269
25737.983
46928.831

Receiving Antenna Location:

LAT :
LON :

Gradients:
Gradients:
Gradients:

NAD 27
29 19 57.47N
94 46 14,.65W

5981 ft/usec
511 ft/usec
2808 ft/usec

Positioning System

GPS

4
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HMS SITE INFORMATION

MARATHON KEY, FLORIDA

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 13 May 1983 - 23 April 1985
GRI: 7980 U.S. Southeast Chain
TDW: 14023.881

TDY: 43441.764

TDZ: 62473.121

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 24 42 33.46N LAT : 24 42 31,97\ GPS
LON : 81 06 22.63W LON : 81 06 22.72W
W-LOP: 319.2 deg Gradients: 2370 ft/usec
Y-LOP: 175.6 deg Gradients: 1183 ft/usec
Z-LOP: 173.4 deg Gradients: 1294 ft/usec
n
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HMS SITE INFORMATION

MAYPORT, FLORIDA

Monitor: Type-A

Monitor Equipment: Austron 5000 System

Data Collection: 28 September 1983 - 17 March 1985
GRI: 7980 U.S. Southeast Chain

TDW: 14607.034 A2

TDY: 45290.718 Al Control

TDZ: 62073.388 Al Control

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 30 22 58.85N LAT : 30 22 58.05N From G-NRN 4
LON : 81 25 13.10W LON : 81 25 13.16W
W-LOP: 287.2 deg Gradients: 8249 ft/usec
Y-LOP: 221.2 deg Gradients: 565 ft/usec
Z-LOP: 159.9 deg Gradifents: 578 ft/usec
§
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Mean TD = 45280.718
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HMS SITE INFORMATION

MORGAN'S POINT, TEXAS

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 12 April 1984 - 23 February 1985

GRI: 7980 U.S. Southeast Chain

TDW: 11010.749

TDX: 25747.242

TDY: 46982.955

Receiving Antenna Location: .
WGS 72 NAD 27 Positioning System

LAT : 29 40 9.8N LAT : 29 40 9N From Nautical Chart

LON : 94 58 40.3W LON : 94 58 39w

W-LOP: 75.2 deg Gradients: 9289 ft/usec

X-LOP: 149.0 deg Gradients: 521 ft/usec

Y-LOP: 88.2 deg Gradients: 2927 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TOW:
TDX:

HMS SITE INFORMATION

NEW ORLEANS, LOUISIANA

Type-A
Austron 5000 System
01 January 1983 - 25 March 1985

7980 U.S. Southeast Chain

11612.459 Al Control
28656.707 Al Control

Receiving Antenna Location:

WGS 72
LAT : 29 49 17.3N
LON : 90 01 44.2W

W-LOP: 197,9 deg
X-LOP: 159.8 deg

NAD 27
LAT : 29 49 16.47N
LON : 90 01 43,38w

Gradients: 598 ft/usec
Gradients: 492 ft/usec

14

Positioning System
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HMS SITE INFORMATION

PORT ARANSAS, TEXAS

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 14 May 1983 - 23 April 1985
GRI: 7980 U.S. Southeast Chain
TDW: 11070.753

TDX: 23966.483

TDY: 46774 .343

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 27 50 23.22N LAT : 27 50 22.22N GPS
LON : 97 03 31.9 W LON : 97 03 30.40W

W-LOP: 65.4 deg Gradients: 5862 ft/usec
X-LOP: 139.0 deg Gradients: 527 ft/usec
Y-LOP: 79.7 deg Gradients: 3005 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:
TDW:

TDX:
TDY:

HMS SITE INFORMATION

PORT ISABEL, TEXAS

Type=-D
LC-404 and

3 April 1984 - 21 April 1985
7980 U.S. Southeast Chain

11184.017
23403.482
46561 .823

Receiving Antenna Location:

WGS 72
LAT : 26 04 22.64N
LON : 97 09 58.49W

W-LOP: 55.4 deg
X-LOP: 4.9 deg
Y-LOP: 72.4 deg

LAT
LON

Gradients

Gradients:

Gradients

HP-9915

NAD 27
: 26 04 21 .4\
: 97 09 57.00W

: 4187 ft/usec
583 ft/usec
: 2786 ft/usec

Positioning System
GPS
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HMS SITE INFORMATION

ST. PETERSBURG, FLORIDA

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 27 April 1982 - 1 March 1986
GRI: 7980 U.S. Southeast Chain
TOW: 14234.782

TDY: 44621 .685

TDZ: 62864 .666

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 27 45 41.5IN LAT : 27 45 40.42N GPS
u LON : 82 37 38.2 W LON : 82 37 38.14W
W-LOP: 310.3 deg Gradients: 1800 ft/usec
Y-LOP: 216.8 deg Gradients: 521 ft/usec

1-L0P: 178.9 deg Gradients: 908 ft/usec
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HMS SITE INFORMATION
Y

BAYFIELD, WISCONSIN
Monitor: Type-D
Monitor Equipment: LC-404 and HP-9915
Data Collection: 26 August 1985 - Present
GRI: 8970 U.S. Great Lakes Chain
TDX: 32422.066
TDY: 46171.321
Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 46 48 27.9 N LAT : 46 48 27.99N GPS
LON : 90 49 08.49W LON : 90 49 07.35W
X-LOP: 133.4 deg Gradients: 115.6 ft/usec
Y-LOP: 233.3 deg Gradients: 512.2 ft/usec
18
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDX:
TDY:
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HMS SITE INFORMATION

BUFFALO, NEW YORK

Type - D
LC-404 and HP-9915
20 October 1982 - 01 January 1984

8970 U.S. Northeast Chain

29078.996
49688.550

Receiving Antenna Location:

WGS 72
LAT : 42 52 49.9N
LON : 78 53 9.6W

W-LOP: 171.7 deg
Y-LOP: 275.5 deg

LA AR S D

NAD 27
LAT : 42 52 50.0N
LON : 78 53 10.0W

Gradients: 506 ft/usec
Gradients: 1061 ft/usec
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HMS SITE INFORMATION

DESTIN, FLORIDA

Monitor:
Monitor Equipment:
Data Collection:

Type-A
Austron 5000 System
01 September 1980 - May 1984

GRI: 8970 Great Lakes Chain

TDW: 11328.849 A2
Receiving Antenna Location:
WGS 72

LAT : 30 23 35.54N
LON : 86 32 18.99W

NAD 27
LAT : 30 23 34.75N
LON : 86 32 18.52u

W-LOP: 209.1 deg

Gradients: 888.8 ft/usec

abto ot At Al Al a- Al af &t 4

Positioning System
GPS
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1984
Mean TD = 11328.849




Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDX:
TDY:

HMS SITE INFORMATION

DULUTH, MINNESOTA

Type-C
LC-404 and PCM-12
28 May 1982 - December 1983

8970 Great Lakes Chain

32610.444
45821 ,243

Receiving Antenna Location:

WGS 72
LAT : 46 46 18.02N
LON : 92 5 25.38W

X-L0P: 128.8 deg
Y-LOP: 235.7 deg

NAD 27
LAT : 46 46 18.13N
LON : 92 5 24.08W

Gradfents: 1220 ft/usec
Gradients: 495 ft/usec

Positioning System
GPS
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDX:
TDY:

WGS 72
LAT : 46 19 14.37N
LON : 84 13 27.16W

X-LOP: 161.6 deg
Y-LOP: 246.6 deg

DUNBAR FOREST, MICHIGAN

Type-A

HMS SITE INFORMATION

Austron 5000 System

14 March 1983 - 24 May 1984
and 25 September 1985 - Present

8970 Great Lakes Chain

30978.799
47929.620

Receiving Antenna Location:

LAT
LON

Gradients
Gradeints

Al Control
Al Control

NAD 27
: 46 19 14 43N
: 84 13 26.88W

: 767 ft/usec
: 693 ft/usec

Positioning System
GPS
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDX:
TDY:

TP W, PN PURUPUTLI TURY NS ENAWE N LN AR AN R I AN U UTUS YN Y W PRATRIRY S K

HMS SITE INFORMATION

EAST TAWAS, MICHIGAN

Type-D
LC-404 and HP-9915
01 August 1985 - Present

8970 U.S. Great Lakes Chain

31057.421
49049.594

Receiving Antenna Location:

WGS 72
LAT : 44 15 31.93N
LON : 83 26 22.22W

X-LOP: 160.6 deg
Y-LOP: 259.6 deg

0 ~.r'(" R R AT P ¢ I R e

NAD 27
LAT : 44 15 31.97N
LON : 83 26 22.04W

Gradients: 599,0 ft/usec
Gradients: 709.0 ft/usec

23

"~"f‘-- - P ) '* - Q'--.'--.‘ ..............

Positioning System
GPS
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDX:
TDY:

HMS SITE INFORMATION

Type-D

FAIRPORT,, OHIO

LC-404 and HP-9915
September 1985 - Present

8970 Great Lakes Chain

30554.829
50172.898

Receiving Antenna Location:

WGS 72
LAT : 41 45 35,88\
LON : 81 16 53.51W

X-LOP: 72.4 deg
Y-LOP: 310.7 deg

LAT :
LON :

Gradients:
Gradients:

NAD 27 Positioning System
41 45 35.87N GPS
81 16 53.60W

491.7 ft/usec
972.9 ft/usec
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HMS SITE INFORMATION

HANCOCK , MICHIGAN

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 01 August 1985 - Present

GRI: 8970 U.S. Great Lakes Chain {
TOX: 31934.559

TOV: 46567.314

Receiving Antenna Location:

WeS 72 NAD 27 Positioning System
LAT : 47 13 31,13\ LAT : 47 13 21 .2N GPS
LON : 88 37 25.03W LON : 88 37 24.16W
X-LOP: 143.6 deg Gradients: 995.9 ft/usec
Y-LOP: 232.3 deg Gradients: 573.0 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDX:
TDY:

HMS SITE INFORMATION

PLUMBROOK,, OHIO

Type-A

Austron 5000 System

14 March 1983 - 24 May 1984

and 25 September 1985 - Present

8970 Great Lakes Chain

31373.259 A2
50395.586 A2

Recefving Antenna Location:

W6S 72
LAT : 41 22 46.96N
LON : 82 39 38.53W

X-LOP: 160.0 deg
Y-LOP: 281.9 deg

NAD 27
LAT : 41 22 46.94N
LON : 82 39 38.45W

Gradients: 492 ft/usec
Gradients: 907 ft/usec

Positioning System
From G-NRN
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDX:
TDY:

HMS SITE INFORMATION

PORT HURON, MICHIGAN

Type-0
LC-404 and

HP-9915

16 July 1985 - Present

8970 U.S. Great Lakes Chain

30859.670
49689.225

Receiving Antenna Location:

WGS 72
LAT : 43 00 19.70N
LON : 82 25 26.02W

X-LOP: 162.1 deg
Y-LOP: 269.9 deg

LAT
LON

Gradients
Gradients

NAD 27
: 43 00 19.72N
: 82 25 25.97W

: 523 ft/usec
: 801 ft/usec

Positioning System
GPS
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HMS SITE INFORMATION

ST. IGNACE, MICHIGAN

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 16 July 1985 - Present

GRI: 8970 U.S. Great Lakes Chain
TDX: 31208.795

TDY: 48092.070

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 45 51 16.87N LAT : 45 51 16.93N GPS
LON : 84 42 13.73W LON : 84 42 13.39W
X-LOP: 157.8 deg Gradients: 741 ft/usec
Y-LOP: 247.6 deg Gradients: 659 ft/usec

Sy A e 8 2 e e e o T e Tt S Sl
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HMS SITE INFORMATION

ST. JOSEPH, MICHIGAN

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 20 June 1985 - Present

6RI: 8970 U.S. Great Lakes Chatn
TDX: 32941 ,283

TDY: 50072.192

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 42 06 49.05N LAT : 42 06 49.06N GPS
LON : 86 29 07.5 W LON : 80 29 06.96W
X-LOP: 140.6 deg Gradients: 575 ft/usec

Y-LOP: 260.5 deg Gradients: 561 ft/usec
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Aty

Monitor:
Monitor Equipment:
Data Collection:

TOX:
TDY:

HNS SITE INFORMATION

STURGEON BAY, WISCONSIN

Type-0
LC-404 and HP-9915
12 August 1985 - Present

8970 U.S. Great Lakes Chain

32250.948
48249.595

Receiving Antenna Location:

Wes 72
LAT : 44 47 40.51N
LON : 87 18 48,75

X-LOP: 141.6 deg
Y-LOP: 245.8 deg

PpPASR P AP L LIS
)y,

KA ANANAS A AN My 5 %

NAD 27
LAT : 44 47 40.57N
LON : 87 18 45.09w

Gradients: 765.5 ft/usec
Gradients: 545.8 ft/usec

Positioning System
GPS

-------

n

A8y
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1984
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Mear TD = 43243 535
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Monitor:

Monitor Equipment:

Data Collection:
GRI:

TOW:
TDX:

HMS SITE INFORMATION

ASTORIA, OREGON

Type=-D
LC-404 and HP-9915
06 August 1982 - May 1985

9940 U.S. West Coast Chain

12060.676
28061.199

Receiving Antenna Location:

WGS 72

LAT : 46 12 28.72N
LON : 123 46 4.65W

W-LOP: 110.6 deg
X-LOP: 161.1 deg

W TN O A AN A

NAD 27 Positioning System
LAT : 46 12 29.72N GPS
LON : 123 45 59.73W

Gradients: 779 ft/usec
Gradients: 2503 ft/usec

N

--------------
........................
-----
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1984
Mean TD = 1280B@.676

1384
Mean TD = 280861. 198
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Monitor:
Monitor Equipment:
Data Collection:

GRI:
TOW:

TDX:
TDY:

HMS SITE INFORMATION

BROOKINGS , OREGON

Type-D
LC-404 and HP-9915
08 June 1983 - 3 February 1986

9940 West Coast Chain
14221 .887

27615.629
43887.041

Receiving Antenna Location:

WGS 72
LAT : 42 02 47.8 N
LON : 124 16 07.46W

W-LOP: 75.3 deg
X-LOP: 138.2 deg
Y-LOP: 124.4 deg

NAD 27
LAT : 42 02 48.69N
LON : 124 16 2.83u

Gradients: 707 ft/usec
Gradients: 1527 ft/usec
Gradients: 5747 ft/usec

Positioning System
GPS
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

} TOM:
TOX:
TDY:

W6S 72
LAT : 35 31 6.28N
LON : 121 03 36.84M

W-LOP: 13.7 deg
X-LOP: 181.9 deg
Y-LOP: 56.6 deg

CAMBRIA, CALIFORNIA

Type-D
LC-404 and

24 May 1983 - 20 March 1986

9940 U.S. West Coast Chain

16462.303
27743.229
42231.747

Receiving Antenna Locatfon:

LAT

LON :

Gradients

Gradients:
Gradients:

HMS SITE INFORMATION

HP-9915

NAD 27
: 3531 6.6IN
21 03 32.88u

: 3055 ft/usec
1370 ft/usec
886 ft/usec

Positioning System
GPS
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HMS SITE INFORMATION

NORTH BEND, OREGON

Monitor: Type-A

Monitor Equipment: Austron 5000 System

Data Collection: 10 Aug 1980 - 15 December 1984
6RI: 9940 U.S. West Coast Chain
TOM: 13513.979 Al Control

TDX: 27801 .497 A2

TDY: 43931.004 A2

Receiving Antenna Location:

WS 72 NAD 27 Positioning System
LAT : 43 24 36.7 N LAT : 43 24 37.65N GPS
LON : 124 14 281N LON : 24 14 23.46M

W-LOP: 85.6 deg Gradients: 682 ft/usec
X-LOP: 147.7 deg Gradients: 1793 ft/usec
Y-LOP: 133.3 deg Gradients: 18313 ft/usec
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Monitor:
Monitor Equipment:
pata Collection:

GRI:
TOW:

TDX:
TDY:

HMS SITE INFORMATION

POINT

Type-A

CABRILLO, CALIFORNIA

Austron 5000 System
30 March 1985 - Present

9940 U.S.

15428.143
27094.230
43587.440

Receiving Antenna Location:

WGS 72
LAT : 39 20 55.94N
LON : 123 49 36.91W

W-LOP: 52.6 deg
X-LOP: 101.9 deg
Y-LOP: 100.9 deg

LAT

LON :

Gradients:
Gradients:
Gradients:

West Coast Chain
Al Control

A2

A2

NAD 27 Positioning System
: 39 20 56.66N GPS
23 49 32,50W

907 ft/usec
1739 ft/usec
1839 ft/usec

35




-
(L]

AR AT NN

useaec

PR S T ALY, T WAL P T N

Point Cabrillo

95"

thikép’

...........................................

..........................................

4S80

1984
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HMS SITE INFORMATIONM :

POINT PINOS, CALIFORNIA

Monitor: Type-A N
Monitor Equipment: Austron 5000 System )
Data Collection: 10 August 1980 - Present :
GRI: 9340 U.S. West Coast Chain

TOM: 16300.472 A2

TDX: 27494.290 Al Control

TDY: 42756.060 Al Control

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System

LAT : 36 37 59.14N LAT : 36 37 59.59N GPS

LON : 121 56 05.04w LON : 121 56 0.954W

W-LOP: 23.6 deg Gradients: 1847 ft/usec

X-LOP: 193.7 deg Gradients: 1150 ft/usec

Y-LOP: 69.8 deg Gradients: 961 ft/usec
;
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HMS SITE INFORMATION

POINT VICENTE (LOS ANGELES), CALIFORNIA

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 10 August 1982 - 20 March 1985
GRI: 9940 U.S. West Coast Chain
TDX: 28169.984

TDY: 41058.994

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 33 44 31.72N LAT : 33 44 32.83N GPS
LON : 118 24 32.69W LON : 118 24 38.21W
X-LOP: 342.4 deg Gradients: 1973 ft/usec

Y-LOP: 208.9 deg Gradients: 924 ft/usec
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Monitor:
Monitor EqQuipment:
Data Collection:

GRI:

TDX:
TDY:

HMS SITE INFORMATION

SAN DIEGO, CALIFORNIA

Type=-D
LC-404 and HP-9915

03 March 1984 - 16 May 1985
9940 U.S. West Coast Chain

28264.715
40607.500

Receiving Antenna Location:

WGS 72
LAT : 32 41 8.27N
LON : 117 14 1.73W

X-LOP: 338.0 deg
Y-LOP: 193.2 deg

......
& "R -

NAD 27
LAT : 32 41 .
LON : 117 13 58.22W

Gradients: 2425 ft/usec
Gradients: 1231 ft/usec

38
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HMS SITE INFORMATION

TIBURON (SAN FRANCISCO), CALIFORNIA

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 11 June 1984 - 20 January 1986
GRI: 9940 U.S. West Coast Chain
TDW: 16062.567

TDX: 27207.433

TDY: 43224.600

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 37 53 30.91N LAT : 37 53 31 48N GPS
LON : 122 26 50.45W LON : 122 26 46.24W
W-LOP: 34.9 deg Gradients: 1230 ft/usec
X-L0P: 28.0 deg Gradients: 968 ft/usec
Y-LOP: 84.4 deg Gradients: 1124 ft/usec
39
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDW:
TDX:
TDZ:

WGS 72
LAT : 44 19 49.9N
LON : 75 56 3.2W

W-LOP: 132 deg
X-LOP: 162 deg
1-L0P: 224 deg

"ol oAk el S0 Nt el - af gt  af ‘el al il -l

HMS SITE INFORMATION

ALEXANDRIA BAY, NEW YORK

Type-D
LC-404 and HP-9915
14 September 1982 - 23 August 1984

9960 U.S. Northeast Chain
15431.164

28312.222
60109.470

Receiving Antenna Location:

NAD 27 Positioning System
LAT : 44 19 50N From Nautical Chart
LON : 75 56 04W

Gradients: 526 ft/usec
Gradients: 773 ft/usec
Gradients: 1304 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TOW:
TDX:

HMS SITE INFORMATION

BASS HARBOR, MAINE

Type-D
LC-404 and HP-9915
14 October 1982 - 30 March 1984

9960 U.S. Northeast Chain

12402.212
25795.942

Receiving Antenna Location:

WGS 72
LAT : 44 13 20.56N
LON : 68 20 13.61W

W-LOP: 312.7 deg
X-LOP: 230.9 deg

NAD 27
LAT : 44 13 20.70N
LON : 68 20 15.30W

Gradients: 612 ft/usec
Gradients: 1038 ft/usec

Positioning System
GPS
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TOW:
TDX:

HMS SITE INFORMATION

BEAUHARNOIS, QUEBEC, CANADA

Type-D
LC-404 and HP-9915
14 September 1982 - 03 October 1983

9960 U.S. Northeast Chain

14209,177
27579.426

Receiving Antenna Location:

WGS 72
LAT : 45 18 18.11N
LON : 73 55 34,784

W-LOP: 144 deg
X-LOP: 181.5 deg

NAD 27 Positioning System
LAT : 45 18 18,20N From Nautical Chart
LON : 73 55 35 80W

Gradients: 507 ft/usec
Gradients: 792 ft/usec
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HMS SITE INFORMATION

BRISTOL, RHODE ISLAND

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 09 July 1982 - 28 February 1985
GRI: 9960 U.S. Northeast Chain

TDX: 25782.543

TDY: 44065.106

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 41 39 58.86N LAT : 41 39 58.91N GPS
LON : 71 16 36.54MW LON : 71 16 37.82W
X-LOP: 199.3 deg Gradients: 492 ft/usec
Y-LOP: 251.4 deg Gradients: 864 ft/usec
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Monitor:

Monitor Equipment:

Data Collection:
GRI:

TDW:
TDX:

HMS SITE INFORMATION

BROSSARD, QUEBEC, CANADA

Type-D
HP-9915 and LC-404
12 September 1982 - 03 October 1983

9960 U.S. Northeast Chain

13973.93
27442.482

Receiving Antenna Location:

WGS 72
LAT : 45 26 4.9N
LON : 73 29 33.9w

W-LOP: 145.5 deg
X-LOP: 184.9 deg

NAD 27 Positioning System
LAT : 45 26 O5N From Nautical Chart
LON : 73 29 35K

Gradients: 504 ft/usec
Gradients: 804 ft/usec
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Mon1itor:
Monitor Equipment:
Data Collecticn:

GRI:
TOW:

TDY:
TDZ:

+ 4 1 L3 VLI 93 » . J (L] L) : A N J L RJ 0

HMS SITE INFORMATION

BUFFALO, NEW YORK

Type-0
LC-404 and HP-9915
01 January 1984 - 12 August 1984

9960 U.S. Northeast Chain
16469.119

44937.833
59245.190

Receiving Antenna Location:

WGS 72
LAT : 42 52 39.82N
LON : 78 53 18.98W

W-LOP: 77.5 deg
Y-LOP: 135.1 deg
2-LOP: 171.7 deg

NAD 27
LAT : 42 52 39.84N
LON : 78 53 19.36W

Gradients: 1587 ft/usec
qradients: 771 ft/usec
Gradients: 506 ft/usec

45
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Monitor:
Monitor Equipment:
Data Collection:

GRI:
TDW:

TDX:
TDY:

iap Sag tog

Receiving Antenna Location:

WGS 72
LAT : 44 27 54 96N
LON : 73 08 25.01W

W-LOP: 146.8 deg
X-LOP: 190.4 deg
Y-LOP: 219.5 deg

--------------
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HMS SITE INFORMATION
BURLINGTON, VERMONT \
¢
Type-D ’
LC-404 and HP-9915 )
21 August 1984 - October 1985 .
9960 U.S. Northeast Chain :
14221 546
27253.516 -
45128.301
NAD 27 Positioning System
LAT : 44 27 55.05N GPS
LON : 73 08 26.11W
Gradients: 492 ft/usec
Gradients: 667 ft/usec
Gradients: 1557 ft/usec
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.............

HMS SITE INFORMATION

CAPE ELIZABETH, MAINE

Monitor: Type-A

Monitor Equipment: Austron 5000 System

Data Collection: 01 September 1980 - Present
GRI: 9960 U.S. Northeast Chain
TDW: 13311.479 Al Control

T0X: 25999.390 A2

TDY: 44561.713 A2

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 43 33 54.82N LAT : 43 33 54.93N From G-NRN
LON : 70 11 58.54W LON : 70 11 59.99W
W-LOP: 143.9 deg Gradients: 559 ft/usec
X-LOP: 219.1 deg Gradients: 718 ft/usec
Y-LOP: 238.6 deg Gradients: 1223 ft/usec
47
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDW:
TDX:

Type-D

HMS SITE TINFORMATION

CAPE VINCENT, NY

HP-9915 and LC-404
18 September 1982 - 16 September 1983

9960 U.

S. Northeast Chain

15691 .875
28485.625

Receiving Antenna Location:

WGS 72
LAT : 44 06 2.53N
LON : 76 22 13.44uW

W-LOP: 128 deg
X-LOP: 156 deg

".‘ V“f‘f‘f“-’;.“..'{‘v"l .'_.. --, _.f -

Gradients:
Gradients:

NAD 27
LAT : 44 06 2.59N
LON : 76 22 14,14W

540 ft/usec
810 ft/usec

Positioning System
GPS
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HMS SITE INFORMATION

DUNBAR FOREST, MICHIGAN

i Monitor: Type-A
Monitor Equipment: Austron 5000 System
Data Collection: 14 March 1983 - 24 May 1984
and 25 September 1985 - Present
GRI: 9960 U.S. Northeast Chain
TDZ: 57345.415 A2

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 46 19 14.37N LAT : 46 19 14 43N GPS
LON : 84 13 27.16W LON : 84 13 26.88u
Z-LOP: 161.5 deg Gradients: 779 ft/usec
49
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HMS SITE INFORMATION

GLOUCESTER CITY, NEW JERSEY

Monitor: Type-C
‘ Monitor Equipment: LC-404 and PCM-12
Data Collection: 07 October 1981 - 20 March 1984
GRI: 9960 U.S. Northeast Chain
TDX: 27361 .327
TDY: 43390.028
TDZ: 59543.684

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 39 53 57.22N LAT : 3953 57.16N GPS
LON : 75 07 40.77W LON : 75 07 41.57W
X-LOP: 202.7 deg Gradients: 676 ft/usec
Y-LOP: 268.9 deg Gradients: 534 ft/usec

Z-L0P: 304.9 deg Gradients: 950 ft/usec
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Monitor:
Monitor EqQuipment:
Data Collection:

GRI:

TDM:
TDX:

HMS SITE INFORMATION

IROQUOIS LOCK, ONTARIO, CANADA

Type-D
HP-9915 and LC-404
11 September 1982 - 03 October 1983

9960 U.S. Northeast Chain

14965.354
28053.309

Receiving Antenna Location:

WGS 72
LAT : 44 49 55.9 N
LON : 75 18 42.2 W

W-LOP: 137 deg
X-LOP: 169 deg

NAD 27 Positioning System
LAT : 44 4956 N From Nautical Chart
LON : 75 18 43 W

Gradients: 521 ft/usec
Gradients: 787 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDW:
TDX :

HMS SITE INFORMATION

JACKMAN, MAINE

Type=-D

LC-404 and HP-9915

04 October 1984 - 06 October 1985
9960 U.S. Northeast Chain

12476.660
26534.,075

Receiving Antenna Location:

WGS 72
LAT : 45 37 59.52N
LON : 70 15 27.24W

W-LOP: 146.9 deg
X-LOP: 209.0 deg

‘2"“.-' *.t".a .0".-.-".0 -o.o":t.

NAD 27 Positioning System
LAT : 45 37 59.65N GPS
LON : 70 15 28.73W

Gradients:
Gradients:

493 ft/usec
935 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:
TDX:

TDY:
T0Z:

HMS SITE INFORMATION

LEWES , DELAWARE

Type-D
LC-404 and HP-9915
21 September 1981 - 10 February 1986

9960 U.S. Northeast Chain
27160.430

42623.759
59208.022

Receiving Antenna Location:

WGS 72
LAT : 38 46 51.2IN
LON : 75 07 13.86W

X-LOP: 199.3 deg
Y-LOP: 274.3 deg
Z-LOP: 311.3 deg

o m -

e e A - s

- E PSS .~

N A AT 2 U TR Y, R TRt

NAD 27 Positioning System
LAT : 38 46 51.10N GPS
LON : 75 07 14.65W

Gradients: 816 ft/usec
Gradients: 530 ft/usec
Gradients: 954 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:

TDW:
TDX:
TDY:
TDZ:

HMS SITE INFORMATION

MASSENA, NEW YORK

Type-D
LC-404 and
21 October

9960 U.S.

14721 .689
27891.493
45372.039
60122.050

Receiving Antenna Location:

WGS 72

LAT : 44 58 45.38N
LON : 74 51 06.29W

: 139.8 deg
: 173.7 deg
: 203.1 deg
¢ 229.3 deg

'y I L Pyt
AT AT A 0, TR h.-,"t WA Yl l\“ »ily

LAT
LON

Gradients:
Gradients:

Gradients
Gradients

o -’ "r"' "

HP-9915
1981 - 5 October 1985

Northeast Chain

NAD 27
: 44 58 45 .46N
: 74 51 07.19W

514 ft/usec
778 ft/usec

: 2876 ft/usec
: 1774 ft/usec
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HMS SITE INFORMATION

NAHANT , MASSACHUSETTS

Monitor: Type-C

Monitor Equipment: LC-404 and PCM-12

Data Collection: 25 September 1981 - 27 March 1984
GRI: 9960 U.S. Northeast Chain

TDW: 13979.426

TDX: 25843,.843

TDY: 44303.674

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System

LAT : 42 25 5.28N LAT : 42 25 5.35N GPS

LON : 70 54 26.34M LON : 70 54 27.68W

W-LOP: 150.3 deg Gradients: 604 ft/usec

X-LOP: 212.4 deg Gradients: 549 ft/usec

Y-LOP: 245.7 deg Gradients: 981 ft/usec

u
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Monitor:
Monitor Equipment:
Data Collection:

GRI:
TDW:

TDX:
TOY:

HMS SITE INFORMATION

NEWPORT, VERMONT

Type-D
LC-404 and HP-9915

23 August 1984 - 07 October 1985

9950 U.S. Northeast Chain

13643.272
26973.285
45077.793

Receiving Antenna Location:

WGS 72
LAT : 44 53 17.79N
LON : 72 13 28.57W

W-LOP: 147.2 deg
X-LOP: 196.6 deg
Y-LOP: 221.2 deg

NAD 27
: 44 53 17.89N
: 72 13 29.80W

LAT
LON

Positioning System

Gradients: 492 ft/usec
Gradients: 738 ft/usec
Gradients:1661 ft/usec

GPS
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HMS SITE INFORMATION

PITTSFIELD, MASSACHUSETTS

N Monitor: Type-D
Monitor Equipment: LC~-404 and HP-9915
Data Collection: 13 September 1984 - 06 October 1985
GRI: 9960 U.S. Northeast Chain
TDW: 14982 .459
TOX: 27011.,559
TDY: 44627.960
TDZ: 60276.067

Receiving Antenna Locatfon:

WGS 72 NAD 27 Positioning System
LAT : 42 25 32.3 N LAT : 42 25 32.34N GPS
LON : 73 17 30.07w LON : 7317 31.12K

W-LOP: 158.4 deg
X-LOP: 195.8 deg
Y-LOP: 241.2 deg
Z-L0P: 269.3 deg

Gradients :
Gradients:
Gradients:
Gradients:

563 ft/usec
497 ft/usec
831 ft/usec
3486 ft/usec




PIreUwJ e

Whrabhay

uesec

1984
Mean TD = 14982 . 459

.....................................

1384
Mearn TD = 27911 .559

v ow




3 Lt W WX W

Pittsfield

% e Pl gk g Vaah Y ety

Yankee

.......................................

..........................................

...........................................

...........................................

usec

1984
Mean TD = 44627 . 960

Pittsfield

Tu

..........................................

1984
Mean TD = £8276.067

57-8

'''''''''''''''

fog't g hog



—-v-
-y
-
-~
——
-
-

=
wr
m
m
. T
.
PR
- - . -~
PP N : -
. 4
. .y N v
. ; e S 0
- L4 - N i
- : doeded 2o I
. H R, B v
- ) - .. ul'o
- -- H to-v -
...s N . . P >
. ..... - N .
RO o o : » s
o “....f : s et T .
. ...un. m-ad .-,. M
hall A : v . se-3- . ....h g 4
x .....-..— eeebe . ..... : -~ . ”.l.ov
2 A " R SO Pl 2" .
< ——t— 7 "...., Y ! +— N
.. HE i s ....“..“ ....-.“ . ....“ :
n...-. . 3 ;...h . ..... . 3- —4 ® . R -
. - ot . d - [
3 ceeei- : e Lol : : .
.. . ' . [ _— . ;....- Iy . . - . H
i . . Al . p— . . S .
. L 4 . Ll : o . 4 Cheees 0
.- . -.- M M M it . .- . . oo . «
H TEPY ook I AN H P < o -2 R N H
° SN .....w R P JAPN . Ll [v] x....“ . : -a- : ve.l . -
§---s H [ . . N s - - - =] 1) b . . Ll I .
ull RSN - PhE . ° Lk = : - U
... M J.... “ so . ..".. s doovo- M on : H N v . . . . ' s O
v R LR - C : A A ; : ; il __ B
- ] eebee H e “...u. RREt D .. ; S ¥ - oot < 0
“ Sleaay s ' T --p- HE H eea P . SRR . =
v R Tt : R -3- Lo I st . ity ced SRR
- .- . cep- Pl . R N .-..\. - . .. . : ey . . ) : -
s ..v..tu : ......“ m ." Voo ) B .1...... A “..-J.. 4] Cgeeen . ».“..." 3 : » ™ .
el SIS ey R . .. g : R . o
i P H Al : . s} oo N ot — R L : . - » X )
— ..t . .... N A A..: ' ~... . = . . b x ..... . . R : . . o -
a . “...\. -...n ...). ...... . ..t'.n - . B N a.....— . L L ‘- . . ~
caheed : v . ...J.. ST : teea- > o . $eees : AR v M.. |
F...... ..4..“ .u..“ s “..... . ..\.“ . z : o . oo h)
....,. . A . pe- PR ...-.. H L n R . s At R »
i | L ] boedeeed e o el = P ° .
" TV AR SRR ecdengend 2 .
ere R e e @ EEREEE : : S
1 | s : o : e Trriees : : el ot .,
_F et s “...“. <o - : . N had "
-] b N AT TRE oo . . . -3 . m “u
: > ° . . .....n. Boryeed 14 . d SAt . Y 7
z S A : SRR R o A
beeibons - _t- | : S n..u. HE : Do : ” X
_ foons . - v ...“.u “---r H we-d- . M .o : : +. — K]
| set 2 el et PRREANE _...... g i v
— .:. [} . .....“. ' s ' L3e-ne . . ..“ . .\....“ . ') 4
— Q : sl . .- oot N R R . ) g
3 ol B SO D e o o ..
Y » rocae . u...\. Seea H o YT ..
. -y -2 . .- - 4 - . (Vo) .
lP » ...h : beaat : oens sen-te . : R : .
- i BN : L | B Dol et — )
' a e et S A e Lol -
et .- . LERNY ' . . qeeen . ‘o ' .
.2 .. . .- . . . ) . —
—’.... . e £ . o . )
—\—r-..r K ....n. : .-.p.f . FETRRN . B “
Lt 4ucce- . PR - N Voo N .
Met | fenend SR $eoede foodeond H
pe _ N
s i e foondencd foobod /- —
— N -t . Voo : een
— .... ' P, T [ >
-8 . A . - M
e et i =
1 e - — - .
— s h J. : — .
1 _ i 3 3
Lo : a -
P -
— h 2. [ g
e !
D < e
&0
-
1 %
.
1.
--
.
[,

100
-10@
-100




ST eUW

v §g*

NORTH

Pittsfield

H
.
ved
\
.
PR -

A
. .

.
‘

.ae
’
.

crqueabona
. s -

3
»
.
~ -

calo.
.

eolaa
v

LRy
.

.
.
PR

d
e a-es

Leaaees
.
.

dema
*

.

'
Bovdaan
H

EERY
.
\
[}
.
.

Maters

."i“

Secondaries = W 8 Z

.-.?...

R R R LR RIPE PP

. .
P S R S
. . »

- o

v
.
PR

PERYY

.
el

.
g o

F (R R S R R

cemqeen

-
.

.
.

‘
RO T S N

f“

|

Probab1lity of 895 %

cemenetaienen

daae
]

p—2ecebe-

1y

L1l il
Poen

33680

NORTH

Pittsfield

ceepeatacagen
. : .
PO
: .

R SRS e
A

.

PO Ry N

M .
bt
N

csdecegonn

'
.
.
ewepe
.
.

B N Y

l

Secondaries = X & Y

PR A P
[
.

.
M .
e e g

.
- $ e
.

.

’

.
B
.

.
.

.
.
.

|

.
. .

B R R LR
. H . ' .

.
. .

e agean s ye s b c——
[4 ~ by

Meters

Probabtlity of 85 X%

57-D

'-f\-'\"

o

4

. .‘.‘- -

v

s

.

-'J'-r:'.f ta

-“\a\,

>



o
L
)
by

NORTH

Pirttsfield

R
R T
D R Rt
. PR

. . s
B P
. . 4

. . :

. .

reo
.
»
oo

.
melewe
h
.

.
.

sedewa
+

.
...u..n.n:.

medunepeodana

T o 0 T T
o ooy

. . :

I S I SR SN

’ . .

. -

' . H H
R N e Lt
e
. . .

- Boenceadacaea p—

LI

-~

---l':[

B T

i1l

:».\uns-

.
.
. » »
pocveeebacaenadanctacdaa.

.
.
.-

Meters

183D

-10ap

L DBD

Maters

-19a9

=X &

Secondaries

Probabtlity of 85 X

9360

NORTH

Pittsfield

PR
e .-

h
.
|
'
'
.
'
'
[
4 .
h

:
’

.
3
aeqgesn

PR

|

ctenas

.
ove
.
cemaedecnnaneh.

T

.
'
'
.

‘
cege

|

. .
B Rl Lk

.
[ G

H
.
.
~
.

BTy
v
.

I

Meters

Secondar193

L il

|

2ooe

-
-
-

FREREREEN

P ' .
. M N .
A A
v v .
. .
. I :
e AN ..
4 [ N
[ [ . :
I A Y T A - B R L TR g
F Vet A N
. M . ' H . M M . M M . N
B LY LT TT TR UL USRI IR SR P R EE LTI REReR
: h
. cor
¢ ' [
[ - e
M TV
) o
RN
R
' .
Teeey
.
- .
[ RD PR N
P A .
4 . .
. . s
R X
v . .
. . .
R LT CETT- PR o YT Py P TRy PN

Meters

2048

Y & 2

Probabi1li1ty of 835 %

57-E




HMS SITE INFORMATION

PLUMBROOK , OHIO

Monitor: Type-A

Moritor Equipment: Austron 5000 System

Data Collection: 01 September 1980 - 15 May 1984 & )
02 October 1984 - Present y

GRI: 9960 U.S. Northeast Chain

TDZ: 56950.888 Al Control

Receiving Antenna Location:

T Ve

WGS 72 NAD 27 Positioning System :
LAT : 41 22 46.96N LAT : 41 22 46.94N From G-NRN .
LON : 82 39 38.53W LON : 82 39 38.45W
Z-LOP: 160.0 deg Gradients: 492 ft/usec




6950.4933
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HMS SITE INFORMATION

RUTLAND, VERMONT

Monitor: Type-D

Monitor Equipment: LC-404 and HP-9915

Data Collection: 31 August 1984 - Present
GRI: 9960 U.S. Northeast Chain
TDW: 14494 .354

TDX: 27047.015

TDY: 44917 .596

TDZ: 60325.955

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System
LAT : 43 31 40.36N LAT : 43 31 40.44N GPS
LON: 72 56 45.03W LON : 72 56 46,144
W-LOP: 150.4 deg Gradients: 509 ft/usec
X-LOP: 195.1 deg Gradients: 566 ft/usec
Y-LOP: 229.6 deg Gradients: 1134 ft/usec
Z-LOP: 255.8 deg Gradients: 57158 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:
TDMW:

TDX:
TDY:

HMS SITE INFORMATION

SANDY HOOK, NEW JERSEY

Type-A
Austron 5000 System
01 September 1980 - Present

9960 U.S. Northeast Chain
15521 .823 A2

26999,779 Al Control
43720.369 Al Control

Receiving Antenna Location:

WGS 72
LAT : 40 28 17.04N
LON : 74 01 03.71W

W-LOP: 175.3 deg
X-LOP: 196.1 deg
Y-LOP: 262.4 deg

NAD 27 Positioning System
LAT : 40 28 17.02N From G-NRN
LON : 74 O1 4.65W

Gradients: 806 ft/usec
Gradients: 578 ft/usec
Gradients: 598 ft/usec
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HMS SITE INFORMATION

SANDY HOOK, NEW JERSEY

Monitor: Type-D

Monitor Equipment: LC-404 & HP-9915

pData Collection: April 1983 - December 1984
GRI: 9960 U.S. Northeast Chain
TDW: 15521 .818

TDX: 26999.699

TDY: 43720.497

Receiving Antenna Location:

WGS 72 NAD 27
LAT : 40 28 17.04N LAT : 40 28 17.02N
LON : 74 01 03.71W LON : 74 01 04.65W
W-LOP: 175.3 deg Gradients: 806 ft/usec
X-LOP: 196.1 deg Gradients: 578 ft/usec
Y-LOP: 262.4 deg Gradients: 598 ft/usec
61
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HMS SITE INFORMATION

AVERY POINT, GROTON, CT 3

Monitor: Type-D J

Monitor Equipment: LC-404 and HP-9915 '

Data Collection: 12 May 1981 - Present

GRI : 9960 U.S. Northeast Chain '

TDM: 14700.085 !

TDX: 26135.562

TDY: 43995,105

TDZ: 60135.914

Receiving Antenna Location:

WGS 72 NAD 27 Positioning System

LAT : 41 18 59.85"N LAT : 41 18 59.88N GPS

LON : 72 03 49.74"W LON : 72 3 50.92W N
.
1)

W-LOP: 160.1 deg Gradients: 672 ft/usec

X-LOP: 192.4 deg Gradients: 500 ft/usec -

Y-LOP: 253.8 deg Gradients: 776 ft/usec N

Z-L0P: 280.5 deg Gradients: 2263 ft/usec
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Monitor:
Monitor Equipment:
Data Collection:

GRI:
TDX:

TDY:
TDZ:

HMS SITE INFORMATION

YORKTOWN, VIRGINIA

Type-C
LC-404 and

20 September 1981 - 12 August 1984

9960 U.S. Northeast Chain

27324.,595
41432.032
58472.150

Receiving Antenna Location:

WGS 72
LAT : 37 13 29.02N
LON : 76 28 46.01W

X-LOP: 203.0 deg
Y-10P: 279.1 deg
Z-L0P: 323.6 deg

LAT
LON

Gradients

Gradients:
Gradients:

PCM-12

NAD 27
: 37 13 28.81N
1 76 28 46.63W

: 1116 ft/usec
503 ft/usec
894 ft/usec

Positioning System
GPS
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