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C.  VERTICAL AND HORIZONTAL CONTROL

VERTICAL CONTROL

The tidal datum for this project is Mean Lower Low Water (MLLW).  The operating tide station at
Boston, MA (844-3970) served as control for datum determination.  Two 30-day gauges at Boston
Light, MA (844-4162) and Nut Island, MA (844-4525) provided ancillary tide data. 

Tidal zoning for this survey is consistent with the Letter Instructions.  The zones used for this survey
are as follows:

STATION CORRECTOR (min) RATIO  REFERENCE

BOS4 0 x1.00 844-3970

BOS5 0 x0.99 844-3970

BOS6 0 x0.97 844-3970

A Request for Approved Tides letter was sent to N/OPS1 on November 6, 2001 (Appendix IV). 
Verified tides from the N/OPS1 CO-OPS website were downloaded on November 4, 2001 and
applied to all sounding data. Approved tides and zones were reapplied to survey in Caris during
office processing.

HORIZONTAL CONTROL See also evaluation report.

The horizontal datum used for this survey is the North American Datum of 1983 (NAD 83),
projected using UTM zone 19.

Sounding positional control was established using Global Positioning System (GPS) corrected by the
nearest U.S. Coast Guard differential GPS reference station.  The primary differential beacon used
for this survey was Chatham, Massachusetts (325 kHz).  No horizontal control stations were
established for this survey.

The horizontal dilution of precision (HDOP) was monitored during acquisition on all survey
platforms.  HDOP values did not exceed 4.00, and adequate satellite coverage was maintained
throughout survey operations.  All positioning equipment was operated in a manner consistent with
the manufacturers requirements and as described in the DAPR *.  Detailed information regarding
vertical and horizontal control is included in the Vertical and Horizontal Control Report.  See
Appendix IV * - Tides and Water Levels. * Data filed with original field records. 
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4.1.1.  Source:  There are no photogrammetric source data
available for this project.  Shoreline for the field sheets shall
be from the largest scale NOS charts in the area and shown in
brown, This shoreline is for orientation purposes only, and shall
be so annotated.

4.1.2.  Verification

4.1.2.1.   Establish, verify, or disprove the location of all
features within the project limits (e.g., wrecks, ruins, piles,
shoals, and rocks, etc.) and include a positive disposition in
the hydrographic record.  Compare the charted shoreline with
existing shoreline.  Note gross discrepancies in the Descriptive
Report(DR) with recommendations for new shoreline compilation.  
Show minor discrepancies on the final field sheet as revisions in
accordance with section 6.1. of the Field Procedures Manual
(FPM).

For sheets “G” through “W”, charted features significant to safe
navigation shall be addressed and other features may be addressed
at the discretion of the command.   

5.0.  TIDES

5.1.  Purpose:  All tide requirements in these instructions are
in direct support of hydrographic survey operations.

5.2 through 5.6. Refer to Standing Instructions.  

5.7.  Vertical Datums: 

Refer to Standing Instructions.

5.7.1.  The operating National Water Level Observation Network
(NWLON) stations at Boston, MA (844-3970) and Portland, ME (841-
8150) will serve as datum control for the survey area as well as
control for datum determination at the subordinate stations. 
Therefore, it is critical that these stations remain in operation
during all periods of hydrography.

5.7.1.1. Water level data acquisition monitoring

Refer to Standing Instructions.

5.7.1.2. Water level station operation and maintenance

Refer to Standing Instructions.
  
5.7.1.3. No leveling is required at Boston, MA (844-3970) and
Portland, ME (841-8150) by NOAA Ship THOMAS JEFFERSON personnel.

5.8.  Water Level Station Requirements:  The operating water
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level stations at Boston, MA (844-3970) and Portland, ME (841-
8150) will also provide water level reducers for this project,
reiterating the importance of their operation during all periods
of hydrography.  See Sections 5.7.1.1. and 5.7.1.2. concerning
responsibilities.

5.8.1.  Subordinate Water Level Stations:

Refer to Standing Instructions.
    

5.8.1.1.  30-Day Station(s):  Install the following water level
station. Operate the station for a minimum of 30 days, from 4
hours before to 4 hours after the period of hydrography and/or
shoreline verification for the sheet(s) or area(s) specified in
Section 5.8.4. of these instructions.  However, if the period of
hydrography is less than 30 days, this 30-day requirement is
waived beyond the 4 hours after the period of hydrography.

Station Number  Station Name     Latitude(N)   Longitude(W)

844-4162 *    Boston Light, MA  42o 19.7'  70o 53.5'
842-3898 *    Fort Point, NH  43o 04.3'  70o 42.7'

* Water level stations are currently installed and will be
operating during time of hydrography.  Assistance obtaining
closing levels will be required of NOAA Ship THOMAS JEFFERSON.

Section 5.8.1.2. is not applicable for this project.

5.8.2.  GOES Satellite Enabled Subordinate Stations

Refer to Standing Instructions.

The following preliminary satellite antenna pointing angles are
provided for the station in Sections 5.8.1.1. to facilitate GOES
satellite transmission.  Complete GOES information will be
provided after the station location is finalized and reported to
CO-OPS/RDD.  If a suitable site for transmitting via satellite
cannot be found within the required area, then a station should
be established within the area and the data downloaded onto
diskette and forwarded to CO-OPS/RDD.  As a backup for all
stations, data must be forwarded to CO-OPS/RDD on diskette.

STATION GOES EAST-EAST GOES EAST-CENTRAL

844-4162 ELEV.   41.0o  37.4o

AZIMUTH(T) 186.1o 207.2o

842-3898 ELEV.   40.1o  36.6o

AZIMUTH(T) 186.3o 207.1o

5.8.3.  Recovering Historical bench marks:
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Refer to Standing Instructions.

5.8.3.1.  Obtain GPS Latitude and Longitude positioning for all
historical bench marks recovered/installed at each required
subordinate water level station.  Refer to the document Basic GPS
Observation Guidelines for NOAA in-house Hydrographic Surveying
from CO-OPS for details.  If GPS equipment is not available for
this survey, GPS requirements from this section are waived.

5.8.4.  Operate the water level station listed in Sections
5.8.1.1. of these instructions for the following hydrographic
area(s) or zone(s). 

Station Number Hydrographic Area(s) or Zone(s)

844-4162 Zones: NA171, NA173, NA174, NA175, NA176, NA177,
NA178, NA183, NA184, NA185, NA186, NA187, NA188,
NA189, NA190, NA199, NA200, NA207, NA208

844-3898 Zones: NA155, NA156, NA169

5.9.  Zoning: For hydrography in the area of Boston, Boston, MA
(844-3970), and Portland, ME (841-8150) are the reference
stations for predicted tides.  Predictions may be retrieved in
one month increments over the Internet from the CO-OPS Home Page
at http://www.co-ops.nos.noaa.gov/ and then clicking on
“Predictions.” Predictions are six-minute time series data
relative to MLLW in metric units on Greenwich Mean Time.  Apply
the following time and height correctors to the predicted tides
at Boston and Portland during the acquisition and preliminary
processing phases of this project for correcting all sounding
data. 
             
Zone Time Range Predicted
Name Corrector(mins) Ratio Reference

NA155 -18 x0.93 841-8150
NA156  -6 x0.93 841-8150
NA169   0 x0.95 841-8150
NA171  -6 x0.95 844-3970
NA173   0 x0.96 844-3970
NA174  -6 x0.94 844-3970
NA175  -6 x0.92 844-3970
NA176  -12 x0.90 844-3970
NA177  -12 x0.87 844-3970
NA178  -30 x0.87 844-3970
NA183  -30 x0.85 844-3970
NA184  -12 x0.85 844-3970
NA185  -6 x0.85 844-3970
NA186  -6 x0.87 844-3970
NA187  -6 x0.90 844-3970
NA188  -6 x0.92 844-3970
NA189  -6 x0.94 844-3970
NA190   0 x0.96 844-3970
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NA199  -6 x0.83 844-3970
NA200  -12 x0.83 844-3970
NA207  -12 x0.81 844-3970
NA208  -6 x0.81 844-3970

NOTE:  The tide corrector values referenced to Boston, MA (844-
3970), and Portland, ME (841-8150) are provided in the zoning
file “A397TJ2003CORP” for this project and are in the fourth set
of correctors designated as TS4.  Longitude and latitude
coordinates are in decimal degrees.  Negative (-) longitude is a
MapInfo representation of west longitude.
                                       
NOTE: For time corrections, a negative (-) time correction
indicates that the time of tide in that zone is earlier than
(before) the predicted tides at the reference station, whereas, a
positive (+) time correction indicates that the time of tide in
that zone is later than (after) the predicted tides at the
reference station.  For height corrections, the water level
heights relative to MLLW at the reference station are multiplied
by the range ratio to estimate the water level heights relative
to MLLW in the applicable zone.

5.9.1.  A zoning diagram, created in MapInfo, is provided in both
digital and hard copy format to assist with the zoning provided
in Section 5.9.

5.10.  Tidal Records: 

Refer to Standing Instructions on what data records, reports and
requests to submit to CO-OPS and the address where these
documents should be submitted to.

6.0.  HYDROGRAPHY

6.1.  Classification:  Hydrography shall be basic under the
navigable area concept and in accordance with the NOS
Hydrographic Surveys Specifications and Deliverables Manual
(HSSDM), dated June 9, 2000, the Side Scan Sonar Manual and the
FPM, except as modified by these instructions.

6.3.  Survey Scale:  The scale of the surveys is 1:10,000 and
1:20,000.

6.3.  Sheet Layout:  A sheet layout and project limit sketch
created in MapInfo, dated July 7, 2003, has been approved by
N/CS31.  Submit any request for revision to the layout through
N/CS33 for approval by N/CS31.  Six (6) survey sheets exist for
the entire project with a copy to N/CS33.

6.3.1.  Assigned Survey Registry Numbers and Sheet Titles: 
N/CS31 has assigned registry numbers to this project through
N/CS32. Request FE registry numbers from N/CS31 through N/CS32. 
The following information indicates a sheet letter, assigned




