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funded for Rainier.

Rainier is projected to complete RA-16-02 (North Coast of Kodiak Island) ahead of schedule.
This amendment adds the goals of the attached Hydrographic Survey Project Instructions for
George and Carroll Inlet (OPR-0303-RA-16). This project was originally intended to be
completed by Fairweather but a long term mechanical repair prevents the ship from completing.
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Hydrographic Survey Project Instructions

Project Name: George and Carroll Inlet
Project Number: OPR-0303-RA-16
Assigned Field Unit: NOAA Ship Rainier
Assigned Processing Branch: Pacific Hydrographic Branch
Signed Date: 10/12/2016
Project Instructions Version: Final
I o Start Date: 10/2016
Planned Acquisition Time: End Date: 11/2016
Delivery Dates: 120 days from completion of data acquisition.

Purpose and Location:

The purpose of this project is to provide contemporary surveys to update National Ocean
Service nautical charting products in a high traffic area. This project will cover approximately 32
square nautical miles (SNM), of which 30 SNM is Priority 3 area, as identified in the 2012 NOAA
Hydrographic Survey Priorities.

Supporting Documents:

Hydrography shall consist of Navigable Area Surveys in accordance with the following support
documents.

NOS Hydrographic Surveys Specifications and Deliverables Manual (HSSD), March 2016

NOS Field Procedures Manual for Hydrographic Surveying (FPM), April, 2014

Hydrographic Survey Technical Directive (HTD): HTD 2016-2 Configuration Management

Hydrographic Survey Technical Directive (HTD): HTD 2016-3 Horizontal Datums

PERSONNEL SAFETY AND DATA QUALITY SHALL ALWAYS BE EMPHASIZED OVER DATA
QUANTITY! THE HYDROGRAPHER SHALL NEVER SUBJECT PERSONNEL OR BOATS TO
UNDUE RISKS AND HAZARDS.



Registry Details:

General Locality: George and Carroll Inlet

Registry | Sheet , State or Estimated .
Number Number Sublocality Territory Scale SNM Instructions
H12969 1 George Inlet Alaska 20000 8

Approaches to
H12968 2 George and Alaska 20000 11

Carroll Inlets
H12970 3 Carroll Inlet Alaska 20000 13

Limits & Coverage:

Inshore Limit: The inshore limit is the navigable area limit (Refer to HSSD 1.2.2)

Coverage Requirements:

Coverage Water Depth Coverage Required

Complete Coverage. Refer to

All waters in survey area HSSD Section 5.2.2.3 (Option A).

Assigned Tasks

Acknowledgement:

The project manager for this project is Christina Fandel. Contact information for the project
manager may be found in the User Contacts section of this document. The field unit shall
acknowledge receipt of these instructions and submit any comments or questions via email to
the project manager. Additionally, the project manager shall be included on all discussions or
correspondence involving issues concerning the project.

Environmental Compliance Requirements

Comply with the marine mammal observation and reporting requirements in Section 1.4 of the
HSSD and all Best Management Practices (BMPs) listed at the end of these Project Instructions.

Aids to Navigation (ATONS):

There are no ATONSs specifically assigned for this project. Any ATONs located within the survey
area should be verified so that they serve their intended purpose in accordance with Section
7.3.5 of the HSSD.




Maritime Boundary Points (MBPs):

There are no Maritime Boundary investigation requirements for this project.

Bottom Samples:

Obtain bottom samples in accordance with Section 7.2 and 7.2.2 of the HSSD.

Chart Comparison:

Peform a chart comparison in accordance with Sections 8.1.4 --D.1 of the HSSD. Use only

the latest editions of the largest scale NOS charts covering the project area. Resolve any
discrepancies identified in the field and explain them in the Descriptive Report. The charts, listed
below, were used in preparation of these project instructions and accompanying project files;
however, the list is for reference only and not exhaustive. Some charts listed may have larger
scale sections to which survey data must be compared.

Affected Raster Charts

Chart Edition " Kapp
Number Scale Number Edition Date Number LNM Date NM Date
17428 40000 12 06/2015 2745 07/19/2016 | 07/23/2016
Affected ENCs
Update
ENC Name Scale Edition Application Issue Date Preliminary
Date
US5AK47M 40000 7 09/18/2015 09/18/2015 NO
Coast Pilot:

Submit a Coast Pilot Review Report in accordance with section 8.1.3 of the HSSD.

Dangers to Navigation (DTONSs):

Generate DTON reports in accordance with Section 1.5 of the HSSD. DTON reports should
be sent to ocs.ndb@noaa.gov with a courtesy copy to the project manager. It is of paramount
importance that DTONSs be reported as soon as possible.

Junctions:

Perform a junction analysis with the surveys listed below and between current project sheets.
Refer to HSSD Section 8.1.4 Junction guidance.

Registry Scale Year Platform Relatl_ve
Number Location
H12224 20000 2010 NOAA Ship Fairweather S
H11009 10000 2000 KR S




Progress Reports:

Submit weekly (refer to HSSD 8.1.1.1) and monthly (refer to HSSD 8.1.1.2) progress reports.

Survey Outlines:

Generate and submit a survey outline that shows the extent of hydrography for each survey in
accordance with the HSSD, Section 8.1.2.

Horizontal Control Requirements:

Comply with the horizontal control requirements in Section 3 of the HSSD.

PPK

This project has a requirement to acquire survey data vertically-referenced to the ellipse. At the
commencement of survey operations, check lines should be run across the entirety of these
sheets to confirm the operational status of the field-installed stations, and to measure the
anticipated uncertainties of the positioning solution. The results of these check lines should be

reported back to HSD Operations. Refer to ERS Section below.

CORS Base Stations
Station Name Position Iﬂ“eﬁ);ﬁt'd Rate | Owner/Agency | Requirement
Annette 55.069072 N | 32.346 15
AISS 1 sland, AK | 131.599535 W | meters | hertz USCG  |Recommended
User-Installed Base Stations
Station Name Position Iﬂlle?;ﬁtld Rate | Owner/Agency | Requirement
55.3420 N TBD TBD
TBD TBD 131.6458 W* | meters hertz NOAA Recommended

* Approximate location




Vertical Control Requirements:

Comply with the vertical control requirements in Section 4 of the HSSD.

Discrete Zoning

Comply with the requirements from CO-OPS which are included with the project data from the
Operations Branch. Submit surveys with final approved water levels applied. Contact the
Operations Branch if this causes the survey to miss a submission deadline. Note: The field
unit may deliver surveys without final approved water levels only if they demonstrated in the
ERS Capability Memo that the data is free of ERS-related bias and only if the final product is
derived via the ellipse using the HSD-provided PMVD separation model. If the field unit
recommends deriving chart datum via the ellipse using a field-generated ERZT model, final
approved water levels must be applied before submission.

Ellipsoidally-Referenced Zoned Tides (ERZT) and Poor Man's VDATUM (PMVD)

This project has a requirement to acquire survey data vertically-referenced to the ellipse. Based
on analysis of existing infrastructure, this will most likely be achieved through an existing PBO

station using a PPK processing solution and use of either a PMVD or ERZT separation model as
determined by the results of the following ERS analysis.

At the commencement of survey operations, check lines should be acquired across the entirety
of the survey to identify any systematic procedural, hardware, or configuration errors prior to the
bulk of data acquisition. To determine the quality of the 3D trajectory, the checkline crossline
analysis shall be performed between the ERZT separation model and the PMVD separation
model. If the field’s recommendation on the method of acquiring 3D trajectories and the method
of reducing the ellipse-referenced data to chart datum is accepted, all survey lines shall be
delivered with 3D trajectory and associated uncertainty files applied (i.e. SBETs and RMS) and
GPS tides computed. All delivered grids shall be derived via the ellipse. If at any point the field
unit experiences difficulty in realizing chart datum via the ellipse, the field shall communicate
with the HSD Project Manager for guidance on how to proceed. Within 60 days of the completion
of acquisition, the field unit shall prepare an ERS Capability Memorandum, summarizing the
degree to which ERS surveying campaign was successful.

ERS Deliverable

The ERS Checkline and ERS Capability Memo requirements are detailed in the ERS Capability
Requirements document. The ERS deliverables shall be submitted to the HSD Project Manager
with a CC to ERS.Deliverables@noaa.gov. Project specific data quality issues or departures
from standard processing approaches shall be captured in the DAPR or DR.

NWLON Gauges

Operating Water Level Station Station ID

Ketchikan, AK 9450460




Orthometric Imagery:

No Orthometric Imagery has been provided for this project.

Shoreline and Nearshore Features:

Submit a Final Feature File in accordance with Section 7 of the HSSD. In the case of
unassigned, offshore oil platforms within the survey area, should the field unit observe that the
feature is not visible, then a formal disproval is required. For the purposes of feature disproval,
features labeled with "PA" have a search radius of 80 m and charted features without a label of
"PA" have a search radius of 50 m.

Contact the HSD Project Manager if there are any questions regarding feature assignments and
feature management.




User Contacts

The following primary offices and persons shall be contacted at or near the beginning and end of
the field operations to discuss survey objectives and accomplishment (Mandatory) or are listed for
contact at the discretion of the Commanding Officer (Reference).

HSD Project Manager

Christina Fandel

NOAA

Phone: 301-713-2702 x 133

Fax:

Email: christina.fandel@noaa.gov
Obligation: Mandatory

Backup POC

Jacklyn James

NOAA

Phone: 301-713-2702 x 120

Fax:

Email: jacklyn.c.james@noaa.gov
Obligation: For Reference

NOAA Navigation Manager: Alaska
LT Timothy Smith

NOAA

Phone: 907-271-3327

Fax:

Email: timothy.m.smith@noaa.gov
Obligation: For Reference
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WATER LEVEL INSTRUCTIONS
OPR-0303-RA-2016 George and Carroll Inlets, AK
(02/05/2016 HY)

1.0. TIDES AND WATER LEVELS
1.1. Specifications

Tidal data acquisition, data processing, tidal datum computation and final tidal zoning shall be
performed utilizing sound engineering and oceanographic practices as specified in National
Ocean Service (NOS) Hydrographic Surveys Specifications and Deliverables (HSSD), dated May
2015, and OCS Field Procedures Manual (FPM), dated April 2014. Specifically reference
Chapter 4 of the HSSD and Sections 1.5.8, 1.5.9, 2.4.3, and 3.4.2 of the FPM.

1.2. Vertical Datums

The tidal datums for this project are referenced to Chart Datum, Mean Lower Low Water
(MLLW) and Mean High Water (MHW). Soundings are referenced to MLLW and heights of
overhead obstructions (bridges and cables) are referenced to MHW.

1.2.1. Water Level Data Acquisition Monitoring

The Commanding Officer (or Team Leader) and the Center for Operational Oceanographic
Products and Services (CO-OPS) are jointly responsible for ensuring that valid water level data
are collected during periods of hydrography. The Commanding Officer (or Team Leader) is
required to monitor the pertinent water level data via the CO-OPS Web site at
http://tidesandcurrents.noaa.gov/hydro.shtml, or through regular communications with CO-
OPS/Oceanographic Division (OD) personnel before and during operations. During traditional
non duty hours, the Commanding Officer/Team Leader may contact the Continuous Operational
Real-Time Monitoring System (CORMS) watch stander who is available 24 hours/day - 7
days/week for assistance in assessing the status of applicable water level station operation. The
CORMS watch stander may be contacted either by phone at 301-713-2540 or by email:
CORMS@noaa.gov. Problems or concerns regarding the acquisition of valid water level data
identified by the Commanding Officer/Team Leader shall be communicated with CO-OPS/OD
(nos.coops.hpt@noaa.gov) to coordinate the appropriate course of action to be taken such as
gauge repair and/or developing contingency plans for hydrographic survey operations. In
addition, CO-OPS is required to coordinate with the Commanding Officer/Team Leader before
interrupting the acquisition of water level data for the NWLON gauges mentioned above for any
reason during periods of hydrography.

1.2.2. The Hydro Hot List (HHL)

Please contact the CO-OPS/Hydrographic Planning Team (HPT) at nos.coops.hpt@noaa.gov and
Operational Engineering Team (OET) at nos.coops.oetteam@noaa.gov at least three business
days before survey operations begin, and within 1 business day after survey operations are
completed so that the appropriate CO-OPS National Water Level Observation Network
(NWLON) control water level stations, as well as any required subordinate stations, are added to
or removed from the CO-OPS Hydro Hotlist (HHL) (http://tidesandcurrents.noaa.gov/hydro).
Include start and end survey dates, full project number (e.g. OPR-H355-TJ-10), and control and
subordinate station numbers. The notification must be sent to both teams as OET is responsible




for configuring the station in the CO-OPS data base and HPT manages the addition and removal
of stations from the HHL.

Station Station ID Residual or Datum Type Comment
Control or Subordinate | (NWLON,
Installation PORTS®, etc.)

Ketchikan, AK 9450460 Residual and Datum NWLON

Table 1: All stations that need to be added to the HHL in support of O303-RA-2016

It is important to know that the addition of a water level station to the HHL ensures the station is
monitored by CORMS and any problems are reported daily. However, platforms should view the
HHL each morning of active survey operations and click on the “Plot” to double check that there
are not problems with the required stations on that day. If a platform notices problems with data
on their survey day of operation, please contact HPT at nos.coops.hpt@noaa.gov, CORMS at
CORMS@noaa.gov, and the respective headquarters point of contact at HSD or NSD. Stations on
the HHL are given priority for maintenance should a station cease normal operation during
scheduled times of hydrography. CO-OPS will notify a field unit within 1 business day if a HHL
water level station ceases operation during scheduled times of hydrography. This is in addition to
the daily CORMS report that CORMS sends to NOAA field units, if the field unit's e-mail
address is added to the CORM's daily e-mail list. To be added to the CORMS daily HHL report,
the platform should contact CO-OPS’ Data Monitoring and Analysis Team (DMAT) at nos.co-
ops.dmat@noaa.gov and request to be added.

If the stations are listed on HHL, then weekly priority processing will occur and, for those water
level stations, verified 6-minute water level data will be made available every week on Monday
or Tuesday. If Monday happens to be a federal holiday, then the 6-minute verified water level
data will be made available on the following Tuesday or Wednesday. In order to ensure that
verified data is correctly downloaded please select a date that is more than 7 days prior to the
day of interest in the 'From' field on the CO-OPS website.

1.3. Operating Tide Reducer and Datum Control Stations
1.3.1. CO-OPS Long Term Water Level Station Operation and Maintenance

The NWLON station Ketchikan, AK (9450460) will provide water level reducers for this project.
Therefore it is critical that it remains in operation during the survey. See Sections 1.1. and 1.2.
concerning responsibilities.

The operating NWLON station at Ketchikan, AK (9450460) may serves as datum control station
for the subordinate installation. Therefore, it is critical that it remains in operation during all
periods of hydrography.

No leveling is required at Ketchikan, AK (9450460) by NOAA’s ship Rainier personnel.

CO-OPS/FOD is responsible for the operation and maintenance of all NWLON primary control
stations. If a problem is identified at an NWLON primary control station, FOD shall make all
reasonable efforts to repair the malfunctioning station. However, CO-OPS may request assistance
from the NOAA ship or NRT personnel in the actual repair of the water level station to facilitate a
rapid repair. CO-OPS/FOD and the Commanding Officer (or Team Leader) shall maintain the
required communications until the repairs to the water level station have been completed.




1.3.2. Subordinate Station Requirements

This project requires the collection of data by tide gauge or GPS buoy in upper Carroll Inlet in
order to provide an estimate of the tides error. Data collection of at least 7 days should allow for
the quantification of tides error. If sufficient data is collected to compute a tidal datum, the station
listed in the second paragraph of Section 1.3.1. will provide control for datum computations at
subordinate stations by using the NOS method of comparison of simultaneous observations.

Continuous data acquisition of a minimum of 7 days (30-day preferred) is required for the
subordinate station installation to estimate the tide propagation error. If the continuous data is
collected for less than 30 days at the required subordinate stations, then according to the operating
guidelines and business rules, CO-OPS may not publish tidal datums and bench marks sheet.
Additionally, supplemental and/or back-up stations may also be necessary based upon the
complexity of the hydrodynamics and/or the severity of environmental conditions at the project
area. If the Commanding Officer (or Team Leader) determines that additional or alternative water
level stations are necessary to those required by CO-OPS, then he or she must coordinate with
CO-OPS to obtain CO-OPS' approval and to define the timing and location of the additional or
alternative subordinate station(s).

Since NOS uses the data and products derived from the operational NOS Hydrographic Surveys
Program, installation of training gauges is discouraged during the operations. Also for training
purposes, only Temporary Bench Marks (TBM) shall be installed and permanent bench marks
shall not be installed. CO-OPS will not publish water level datums on TBM and CO-OPS is not
required to provide data processing for training gauges. Any gauges required for providing tide
reducers either via TCARI or discreet tidal zoning shall not be considered training gauges.

All additions and modifications to the original subordinate gauge installation requirements shall
be documented via an amendment to the Project Instructions. Delivery of the amended Project
Instructions to OCS's Hydrographic Surveys Division Operations Branch will signify CO-OPS'
approval of the additions and/or modifications to the gauge installations requirements.

The following GPS buoy as a subordinate station is recommended:
Approximate  Approximate
Station Number Station Name Latitude (N)  Longitude (W)

945AAAA**  Northern Carroll Inlet GPS Buoy, AK  55°37.01" 131°21.81"

** Conduct reconnaissance of the area to establish a suitable location for the placement of the
water level gauge and provide the CO-OPS personnel listed in Section 1.2.1 with the proposed
name and location.

1.3.3. Tide Component Error Estimation

Although the tide error in the vicinity of George and Carroll Inlets, AK will probably within
tolerance, the exact estimation of the tidal error contribution to the total survey error budget in the
survey area cannot be computed due to a lack of available water level time series data. The
recommended GPS buoy deployment (945AAAA Northern Carroll Inlet GPS Buoy) should
facilitate the computation the tide error.

1.3.4. This section is not applicable for this project



1.3.5. This section is not applicable for this project
1.3.6. This section is not applicable for this project.

1.4. Discrete Tidal Zoning

1.4.1. The water level station at Ketchikan, AK (9450460) is the reference station for preliminary
tides for hydrography in George and Carroll Inlets, AK. The time and height correctors listed
below for applicable zones should be applied to the preliminary data at Ketchikan during the
acquisition and preliminary processing phases of this project. Preliminary data may be retrieved
in one month increments over the Internet from the CO-OPS SOAP web services at
http://opendap.co-ops.nos.noaa.gov/axis/text.html. The Commanding Officer (or Team
Leader) must notify CO-OPS/ED personnel immediately of any problems concerning the
preliminary tides. Preliminary data are six-minute time series data relative to MLLW in metric
units on Greenwich Mean Time. For the time corrections, a negative (-) time correction indicates
that the time of tide in that zone is earlier than (before) the preliminary tides at the reference
station. 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.

Time Range Predicted
Zone Corrector(mins) Ratio Reference Station
SA98 0 0.99 9450460

1.4.2. Polygon nodes and water level corrections referencing Ketchikan, AK (9450460) are
provided in CARIS® format denoted by a *.zdf extension file name.

NOTE: The tide corrector values referenced to Ketchikan, AK (9450460) are provided in
the zoning file “O303RA2016CORP” 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 representation of West longitude.

“Preliminary” data for the control water level station, Ketchikan, AK (9450460), are available in
near real-time and verified data will be available on a weekly basis for the previous week. These
water level data may be obtained from the CO-OPS SOAP web services at
http://opendap.co-ops.nos.noaa.gov/axis/text.html.

1.4.3 Zoning Diagram(s)

Zoning diagrams are provided in digital format to assist with the zoning in section 1.4.1.

1.4.4 Final Zoning

Upon completion of project OPR-O303-RA-2016, submit a Pydro generated request for final
tides, with times of hydrography abstract and mid/mif tracklines attached. Forward this request to

Final.Tides(@noaa.gov . Provide the project number, as well as a sheet number, in the subject line
of the email.




CO-OPS will review the times of hydrography, final tracklines, and six-minute water level data
from all applicable water level gauges. After review, CO-OPS will send a notice indicating that
the tidal zoning scheme sent with the project instructions has been approved for final zoning. If
there are any discrepancies, CO-OPS will make the appropriate adjustments and forward a
revised tidal zoning scheme to the field group and processing branch for final processing.

1.5 Fetchtides

Preliminary and verified six minute water level time series data may be retrieved from the CO-
OPS database via the Fetchtides application. Fetchtides provides a mechanism to store imported
data locally and combines multiple days of data into one CARIS readable tide (.tid) file.
Fetchtides is available for download at Hydrosoft Online
(https://inside.nos.noaa.gov/hydrosoft/hydrosoftware.html. For more information, please see the
Fetchtides User Manual in the FPM chapter 3 appendix.

1.6 Water Level Records

Submit water level data, such as leveling records, field reports, and any other relevant
data/reports, including the data downloaded onto diskette/CD as specified in the latest version of
the NOS Specifications and Deliverables document.

1.6.1 Water level records should be forwarded to the following address:

NOAA/National Ocean Service/CO-OPS
Chief, Engineering Division

N/OPS1 - SSMC4, Station 6531

1305 East-West Highway

Silver Spring, MD 20910
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