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Colleen Roche – Northeast Navigation Manager 

Colleen is one of NOAA’s nine regional Navigation Managers. The managers work directly 
with pilots, mariners and port authorities, and recreational boaters to identify navigational 
challenges facing the marine transportation system to provide the resources and services that 
promote safe and efficient navigation. 
 
Colby Harmon – Project Manager and Staff Cartographer in the NOAA Marine Chart 
Division. 

Colby participates in and manages many special projects, including teaching segments of the 
NOAA Nautical Cartography Graduate Program. He has held leading roles in creating the National 
Charting Plan, the Transforming the NOAA ENC implementation plan, and the plan for sunsetting 
Traditional NOAA Paper Charts 

Q1: What are ENC charts vs the old paper charts, how do they compare, and why is NOAA 
going to the ENC format? 
 
NOAA ENCs are vector-based nautical charts, which NOAA has produced and maintained 
since the early 1990s. The term vector means that each feature is a point, line, or area that is 
encoded with tabular data. The attributes in this table control how the feature appears in the 
ENC. 

For example, a line representing shoreline that is attributed as "approximate"  will result  in a 
dashed line, while one that is attributed as "surveyed" will be solid. In short, the ENC is 
essentially a database.  Attribution allows you to query the data for more information than 
what basic symbols and text may communicate. For example, the date the feature was added 
to  the  chart can be determined, as can the source of  the  document that placed it  at its  
current location, along with a variety of other information too difficult to show on a paper chart 
due to space constraints. 

Additionally, layers can be turned off to make the chart less cluttered. Another advantage is 
that certain GPS-based navigation systems enable you to set an alarm as a way to inform 



when a vessel has entered charted water shallower than a specific, user-identified depth. 
These advantages are a big part of why the ENC is the NOAA premier navigation product. By 
concentrating our efforts on making ENCs as accurate and up to date possible, we can 
ensure that the paper products derived from this data are also of that same high quality and 
are in agreement with their digital ENC counterpart. 

Finally, by devoting resources into creating charts in an internationally recognized standard, 
we lay the groundwork for our charts to be used in conjunction with future S-100 based 
overlay information while simultaneously freeing up resources that were previously tied up 
in maintaining two separate production systems. 
 
Q2: Can I download ENC charts for free? If so, how, and what apps or programs do I 
need to use them? Although many apps can download the ENC charts for free, the 
USACE survey charts can only be seen by accessing each USACE district's website or 
from eHydro as a PDF fi le . The only app that can display the USACE charts ready for 
navigation is Aqua Map which is available for both Apple and Android devices. 
 
Yes, the NOAA ENCs can be downloaded for free. They can be downloaded individually using the 
NOAA Chart Locator Tool here: https://www.charts.noaa.gov/InteractiveCatalog/nrnc.shtml  
Or using the listing page found here (some  bulk  download  options): 
https://www.charts.noaa.gov/ENCs/ENCs.shtml  

Many navigation systems that can read and display ENCs have also implemented 
automated downloads directly from the NOAA website resulting in the latest information 
being available to the end user. 

The ENCs can be viewed using a wide variety of navigation software programs, but they can 
also be viewed with a few stand-alone programs including a free viewer from Seven C's 
SeeMyENC, and Caris Easy View as well as within Geographic Information System software 
like ArcMap. 

You can also view ENCs seamlessly using NOAA's ENC Online Viewer here: 
https://nauticalcharts.noaa.gov/enconline/enconline.html 
 
Q3: I heard that paper charts will be discontinued. Is there a way to still get paper 
charts of, perhaps, the ENC versions? As a side question, when will the paper charts 
be discontinued? 
 
Users will have six months’ notice of any specific chart being canceled. This notice will be 
provided though the U.S. Coast Guard's Local Notice to Mariners, as well as via the List of 
Latest Editions publication which is accessible via the following link: 
https://nauticalcharts.noaa.gov/charts/list-of-latest-editions.html  

With respect to continuing to be able to get a paper chart, see the answer to Question 4 
below. 
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Q4: What are your recommendations in keeping a printed copy of a chart as opposed 
to just using the digital format with a device like an iPad, smartphone, or 
chartplotter? 
 
This office understands that paper charts will continue to serve an important role in charting - 
particularly as a backup to any number of electronic charting systems. Our goal is not to take 
paper away, but rather to provide a means for the creation of more up-to-date paper charts 
that are based on the Electronic Navigational Charts (ENCs).  

To that end, we have created the online NOAA Custom Chart application, which uses our 
ENC data to create a PDF product. The tool, now being prototyped, is continuing to  be 
refined based on user feedback and a new version is expected to be released in the spring of 
2021. The PDF that is output from this tool could, in turn, be printed (perhaps through one of 
our chart agents). 

Details about how that would work are still in discussion. In the interim, we encourage users to 
try the  tool and provide us feedback that will enable us to  further improve and refine it.  The 
tool can be accessed here: https://devgis.charttools.noaa.gov/pod/ 
 
Q5: I used to download the paper charts in the RNC format for free in several apps (e.g., 
SEAiq app in Apple products and several PC programs like OpenCPN), will that service 
also be discontinued? 
 
All NOAA raster nautical chart products will be canceled over the next five years. However, 
individual RNCs, as well as their PDF and BookletChart equivalents will continue to be 
available for download for free until such time as they are discontinued. 

With the exception of chart 18665 (Lake Tahoe), no other RNCs are scheduled to be 
discontinued until after the release of an updated version of the NOAA Custom Chart Tool 
(tentatively scheduled for spring of 2021). Users will have a six-month advanced notice 
pending any planned chart cancellation. This notice will be provided though the U.S Coast 
Guard's Local Notice to Mariners, as well as via the List of Latest Editions publication which 
is accessible via the following link: https://nauticalcharts.noaa.gov/charts/list-of-latest-
editions.html 

Once a chart has been discontinued, it will not be available in any updated digital format 
including as an RNC, PDF, BookletChart, or within the RNC Tile Service. 

The last discontinued edition of the chart, however, as well as other previous editions, will 
still be available in an image format from our Historical Charts Collection here: 
https://historicalcharts.noaa.gov/  
 
Q6: How often are the ENC charts updated and what information sources are used (do 
you use boaters' inputs)? The questions are most often asked concerning depths and 
ATON placements. With the expansion of no anchoring zones in some states (Florida, 
Georgia), will the ENC charts be updated to show the new no anchoring zones? 
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The United States Coast Guard is the sole authority for aids to navigation. All chart updates to 
these aids, including characteristics, position, removal, etc.) are based on the information 
published in the chart corrections section of the Local Notice to Mariners , published weekly 
by each Coast Guard district. Federal no anchoring zones and other federal regulations 
including restricted areas and anchorages are published in the Federal Register - first as a 
proposed rule, and then a final rule, and will then appear on NOAA charts. Non-federal 
regulations, such as those enforced by a state or local municipality are generally not 
charted . 
 
Q7: How are chart errors corrected? There are chart errors that are obvious to 
experienced boaters but not so obvious to those traveling the ICW for the first time.  
 
NOAA's Office of Coast Survey's ASSIST inquiry and discrepancy reporting interface enables 
the public to report chart errors. Aside from these reports, we receive updated information 
from a wide variety of sources including USACE (surveys, permits, overhead cable completion 
reports), USCG Local Notice to Mariners info, shoreline updates from NOAA's National 
Geodetic Survey, federal regulations published in the Federal Register, and much more. 

All this data is received by our Nautical Data Branch which evaluates the data to determine 
which charts it will affect and to ensure it is data that we have not already received. 
Additionally, they may contact the sender to gather additional information that is needed. 
The data is then accessed by cartographic production branches for application to the affected 
charts. The data is applied to the ENC first (and then to the RNC when the data is deemed to 
be critical in nature. 
 
Q8: What are the resources available from NOAA to the boater traveling the ICW? 
 
The development of larger scale ENCs covering the AIWW will benefit mariners as the 
enhanced scale will allow a more accurate portrayal of shoreline and aids to  navigation. 
Mariners may need to continue to consult USACE surveys for the latest depth information or, 
in some cases, the controlling depth information may be provided. Those decisions will be 
influenced by a number of factors including the  variance between actual controlling depth and 
project  depth, the frequency of dredging, the scale of the ENC cell as well as other factors. 

The Coast Pilot provides additional details regarding specific sections of the AIWW as well. 
Finally, NOAA real time data sensors that are used in our Physical Oceanographic Real-Time 
System (PORTS) and those that are used in conjunction with Operational Forecast Systems 
(OFS) may help mariners be aware of changing conditions depending on their location relative 
to these sensors. Information on PORTS and OFS are discussed in the response to Question 9. 
Our Weekly Chart Updates site and ENC Online Viewer tools may also provide mariners with 
resources that will help them remain aware of the most recent changes to ENCs in the area 
they are operating within. 
 
Q9: When USACE takes a survey, how is it corrected to MLLW, and does it take into 



account the water level due to high onshore winds (or high offshore winds)? We know 
from experience that such winds can change the water level by 1.0 to 1.5 feet up or 
down even without any rain. 
 
MLLW is an average (mean) of Lower Low Water values calculated over a period of time 
(usually 19 years). For specifics on how USACE references their survey depth values to this 
datum with respect to specific conditions at the time of the survey, you'll need to consult 
with them. 

We do have networks of real time data sensors, that can help mariners see how these forces 
are influencing current and predicted water levels. Sensors (current, water level, wind, 
wave height, etc.) are often networked together for specific regions. These networked 
systems are called PORTS (Physical Oceanographic Real-Time Systems) and can be 
found here: https://tidesandcurrents.noaa.gov/ports.html 

Operational Forecast Models can also provide predictions about future water levels currents, 
water temperature and salinity as well as interpolated winds. These models rely on real time 
observations. You can read more about these models and the regions they cover here:  
https://tidesandcurrents.noaa.gov/models.html  

Nowcoast is an interface into all types of real time oceanographic and weather conditions. 
That interface can be accessed here: https://nowcoast.noaa.gov/   
 
Q10: Why not include the entire width of a channel when doing a USACE survey? 
Some areas are very wide and so it's not practical but for areas like Little Mud River, 
Ashepoo-Coosaw Cutoff, Watts Cut, and others, it would be very valuable to know the 
depths outside the narrow ICW channel so a deeper path can be found if it exists, 
especially at the north and south entrances. 
 
This is a question or suggestion for USACE. What we [NOAA] can depict is limited by the 
extent of the survey data that USACE collects. 

We may have older data outside the channel, but it is often no longer reliable. Some of these 
areas could potentially be acquired with LIDAR, but otherwise they would require surveys to 
NOAA Specs. 
 
Q11: Does NOAA have plans to offer their Gulfstream forecast in a data format that can 
be overlaid on popular marine cartographic programs and apps? Many boats crossing 
over to the Bahamas would benefit. 
 
NOAA has issued prototype datasets of the S-111 surface currents forecast. The datasets that 
are created from the Global Real-Time Ocean Forecast System contain the surface current 
forecast for the Gulf Stream at a SKM resolution. These datasets are produced once a day 
based on the model run and are designed to be delivered via a machine-to-machine interface.  
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The Office of Coast Survey is currently working with various manufacturers to socialize the 
program so that they will implement the data on their systems to provide a seamless user 
experience. 
 
Q12: NOAA/ USACE coverages: what is the boundary of competence between NOAA 
and USACE? 
 
NOAA's Office of Coast Survey is responsible for charting coastal waters of the United States 
and its territories as well as the Great Lakes, while the United States Corps of Engineers 
{USACE) is responsible for charting inland waterways of the United States. 

Additionally, USACE is responsible for surveying and dredging federal channels and making 
that data available to NOAA for the purpose of updating its suite of nautical charts (i.e., NOAA 
does not survey federal waterways except when requested for specific reasons including 
assistance following a hurricane or storm). 

The boundary between where an inland waterway begins and ends varies, but generally 
NOAA coverage extends from the coast up the portion of a river that can be safely navigated 
by a majority of vessels. 
 
Q13: USCG list of lights: how frequently does NOAA update their ENC with a fresh 
Light List from USCG? 
 
The information presented in the Weekly Light List Update reflects the same information that 
is presented in the chart correction section of the U.S. Coast Guards’ Local Notice to 
Mariners. 

That information is examined on a weekly basis. Corrections are generally applied within one 
week and released on Thursday afternoons, though based on when the specific district 
publishes the LNM data and whether the volume of changes require a new edition, the time 
needed to validate the changes may extend that to two weeks in some circumstances. 

Since temporary changes to aids to navigation and reported discrepancies in an aids’ status 
are not charted, mariners may notice occasional discrepancies between the charted 
positions and the actual positions on the water. I suspect that this situation may be 
alleviated, to some extent, by requesting that temporary changes which will last for 
months or longer not be considered "temporary" but rather are included in the chart 
corrections section of the LNM. 

 
Q14: AICW: first the magenta line has been removed, now the depth information will be 
updated to those planned in the "original design." Who will be in charge of the AICW 
ENC, if any? 
 
The AIWW should appear on ENC Charts encoded as a RECTRC. The line may not be present in 
changeable areas or inlets. The Office of Coast Survey attempted to replace this line on paper 



and raster charts in a more accurate way based on USACE Data. 

Paper and raster charts, however, are generally no longer updated with this information. The 
RECTRC on ENCs may be revised slightly to avoid directing mariners into shoal water, 
however we are unable to keep up with minor changes that occur from one survey to another. 
We can make changes in areas where conditions have remained stable for longer periods of 
time when the depiction creates a dangerous or confusing situation. 

While our production teams evaluate USACE surveys for the purpose of adjusting the line in 
such situations, any help from the public which provides information about areas that should 
be considered for adjustment are welcomed. The easiest way to  relate this information is 
through the ASSIST feedback/ discrepancy reporting system which can be accessed here: 
https://www.nauticalcharts.noaa.gov/customer-service/assist/ 

Regionally based "Navigation Managers" may also be able to assist in evaluating and 
submitting specific areas for updates on our charts. The contact information for our these 
regional navigation managers is available here:  
https://nauticalcharts.noaa.gov/customer-service/regional-managers/index.html 

Since the ENC Rescheming effort will result in larger scale, more detailed coverage of the 
AIWW, these ENC cells will enable us to portray features more accurately. 
 
Q15: Pleasure boating. Is there any plan to make a real recreational product with very 
detailed information compared to the commercial/army navigational charts? 
 
No separate product for  recreational boaters is planned. All mariners, however, will benefit 
from enhancements being made to NOAA Electronic Navigational Charts (ENCs). This 
includes creating many more ENCs at larger scales in a regularly gridded format. This "re-
scheming" effort is underway and a number of new larger scale ENCs have already been 
created. Many more are planned, and they frequently cover areas traversed by recreational 
boaters.  

As an example, many parts of both the Gulf lntracoastal Waterway (GIWW) and the Atlantic 
lntracoastal Waterway (AIWW) are planned to have ENC coverage at a scale of 1:10,000. 
Other areas will be charted at a 1:20,000 scale. This is a large undertaking that will take many 
years to complete. Users can see what scale coverage is planned for specific areas and the 
status of ENCs being developed in those areas by visiting this site:  
https://distribution.charts.noaa.gov/ENC/rescheme/  
 
Q16: Local regulations: GA anchorages, no wake zones, crab pots, etc. 
 
Generally, local regulations are not charted as they are too numerous to make it feasible to 
keep them updated on our products given available resources. 
 
Q17: Is NOAA using crowdsourcing to update charts? 
 

http://www.nauticalcharts.noaa.gov/customer-service/assist/
http://www.nauticalcharts.noaa.gov/customer-service/assist/
https://nauticalcharts.noaa.gov/customer-service/regional-managers/index.html
https://distribution.charts.noaa.gov/ENC/rescheme/


We are not currently using traditional  crowd sourced  hydrographic  data to  update charts, 
though our inquiry and discrepancy reporting system known as ASSIST, does rely on reports 
from the public to help us identify and rectify chart discrepancies and also identify areas that 
may warrant updated surveys. 
 
Q18: How is NOAA using satellite bathymetry to update charts? 
 
While satellite bathymetry has been used to update specific chart areas, it has a number of 
limitations. For example, while we can identify relative depths, it is more difficult to establish 
actual depths relative to MLLW with any accuracy. 

As a result of this limitation, we typically revise contours in the area, which, in turn, can 
necessitate the removal of soundings that are not  replaced. Other  limitations include the  fact 
that changeable  areas (that most frequently need updating) often have poor water clarity  
which hinders the  ability of light  wavelengths  to  penetrate the surface. We are able to use 
satellite bathymetry, however, to indicate areas where there may be a discrepancy with the 
chart and might require a new survey. 

LIDAR (Light Detection and Ranging) generally has less limitations, though water clarity and 
object detection can remain problematic in terms of disproving features). There is quite a bit of 
LIDAR data available. Much of it is already reflected in specific areas of the charts, and more 
is already in the queue. Other technologies, including autonomous surface vehicles can 
survey shallow areas and be used to verify or disprove charted features. 

Just as an FYI, Captain Rick Brennan, Chief of our Hydrographic Surveys Division, indicates 
that "We have a contract currently underway that is providing satellite derived bathymetry from 
imagery for large areas of Cape Cod and in the Great Lakes that is being used to update the 
National Bathymetric Source. This new data is calibrated with altimetry from NASA's ICESat-2 
system. We are eager to evaluate these deliverables for charting. It still won't replace a direct 
measurement, but we are much closer now and it will provide us valuable information about 
how the seafloor is changing across large portions of our coastline." 
 
Q19: IT...sensors along navigation routes, real-time services: what is the state of art 
and future plans? 
 
Our Precision Marine Navigation program will provide specific regions with real time sensors 
that, together with a much denser set of hydrographic data, can be used to provide mariners 
with additional information about water levels, currents, and weather and their impact on a 
specific vessel (based on that vessels dimensions, load, etc.). 

This information, in turn, will provide vessel operators with enhanced decision-making tools 
about when they can safely enter or depart a port. You can learn more about the Precision 
Navigation project here: https://nauticalcharts.noaa.gov/learn/precision-navigation.html  
 
Q20: Dismissing raster and paper charts vs vector data: is there any plan to distribute 
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the Vector database in a different format instead of the ENC "chart by chart" form? 
There are no current plans to distribute ENC data other than by individual ENC cells. 
Individual object S-57 classes, however, can be obtained in shape file format or in KML format 
by using our ENC Direct Interface. 

This interface allows users to download specific object classes within a specific ENC scale 
band by drawing a polygon or rectangle area. More information about the ENC Direct tool can 
be found here: https://encdirect.noaa.gov/help/encdirect_help.html  
 
Please note that the ENC is an official navigational product and any vector product 
other than the ENC is not considered official. 

 
As a follow-up to the webinar, the SSCA representative asked additional questions about changes 
to NOAA and Coast Guard charts and publications.  

Working with Steve Soherr, Cartographic Advisor, NOAA Office of Coast Survey, Colby Harmon, 
Project Manager and Staff Cartographer in the Marine Chart Division of NOAA’s Office of Coast 
Survey replied, “As some of the topics relate to USCG activities, I also asked a few of our CG 
colleagues to weigh in.” Mr. Harmon numbered the questions, and each question has 
separate NOAA and USCG responses.  

Q.1. Does the USCG intend to keep the current Light numbering system and Light List 
numbers as shown in the Light List as NOAA and the USCG go forward? 
 
NOAA A.1. USCG is the authority and publisher of the Light Lists, so they should be consulted for 
the definitive answer, but I don’t believe there are any immediate plans to renumber Aids to 
Navigation in the Light Lists.  
 
USCG A.1. The Coast Guard will retain Light List Numbers and will be adding an internationally 
recognized prefix to enable machine-to-machine readable versions of the Light List (see IALA 
G1143 Unique Identifiers for Maritime Resources (aka: MRN)).  The Coast Guard will transition the 
Light List to the IHO S-125 Product Specification, but human readable versions will remain 
available.  It is envisioned the S-125 will eventually replace the sections in the current version of 
the Local Notice to Mariners, which contain information regarding ATON (e.g., chart & Light List 
corrections, Temporary changes, Proposed & Advance notice of changes, and active discrepancy 
information), but again, human readable versions will also be produced. 
 
Q.2. NOAA appears to have already re-schemed all their charts for US waters. They are 
using what I believe is a "geospatial, alphanumeric, parent-child, and human recognizable 
scheme" and cross walking it with current raster chart numbers for at least two years. The 
Coast Pilot shows both the ENC and raster chart designation for the same area (Raster 
chart number 12221 and ENC US4VA12M). How will the result of the USCG's Waterways 
Harmonization project which I was told began in 2018 and should be concluded in 2022 
going to relate to the current NOAA ENC schema? 
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NOAA A.2. NOAA has developed a new scheme for all of its ENC cells, which may be seen at 
https://distribution.charts.noaa.gov/ENC/rescheme. This website also shows progress as NOAA 
replaces the legacy ENC cells with the new standard, rectangular, gridded cells. Although there 
was some correlation between raster charts and ENC footprints in the past. This relationship will 
dissolve altogether as the ENC rescheming project proceeds. 

Some of the references to ENCs in the US Coast Pilot are out of date, and this situation is likely to 
increase as the ENC rescheming effort progresses. Ultimately, the Coast Pilot section headers will 
reference areas defined by the Waterway Harmonization project and references to chart numbers 
and ENC names will be removed. 

There is no effort to maintain any crosswalk or indexing between raster charts and ENCs. The new 
ENC cells not only have different footprints, but they will often also be compiled at a different 
(usually larger) scale. The Waterway Harmonization project has not had and will not have any 
impact on NOAA ENC rescheming. The new layout has already been developed. It may be 
tweaked a bit as NOAA progresses, but it will be essentially the same as is now shown on the link 
above. 
 
USCG A.2. As NOAA has indicated, the legacy ENC schema is separate from the Waterway 
Harmonization project, but links between Waterways and ENCs can be established through 
metadata.  Additionally, the Waterway Harmonization project will incorporate the waterway names 
currently included in the Light List as a human readable reference and can be used in lieu of chart 
numbers. Upon completion of the Waterway Harmonization project, all waterways will be assigned 
an MRN and will use a parent child relationship (ex. Atlantic Seacoast – Chesapeake Bay – 
Potomac River – St Mary’s River). In this example, route/voyage planning for a transit through the 
Capes to St. Mary’s City can query U.S. Govt systems for all active Notice to Mariners (BNM and 
LNM) along the intended route.  While systems are under development to automate this process, 
this can be done today, albeit with no small effort. 
 
Q.3. NOAA indicated in their presentation that they will start discontinuing selected raster 
charts in the spring of 2021. The USCG Waterway Harmonization effort is stated as being 
concluded in 2022. There appears to be a significant gap in the two processes. It would 
appear that the development of a process and procedure for the USCG to be able to inform 
the boating public of Marine Safety information should be the driver for when NOAA begins 
to end individual raster chart numbers. I understand the current form of the LNM will be 
maintained until it is replaced with a system based on the Harmonized Waterway project but 
it will not include the raster chart numbers that have been discontinued by NOAA. If that is 
the case, it would seem practical to use the NOAA reschemed designations for those areas 
until another system is developed and in place. I would also assume that a similar solution 
could be used in the BNM [Broadcast Notice to Mariners.] 
 
NOAA A.3. USCG would be the best source to answer this question. Notices could reference ENC 
names for the sake of isolating a feature to a particular box on the water, but this could also lead to 
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some confusion as LNMs only apply to raster charts and not ENCs. 
 
USCG A.3. The LNM currently contains corrections to the legacy paper/raster charts. The 
authoritative sources for these corrections are primarily USCG (ATON changes), NOAA 
(bathymetric, etc.) and USACE (project condition reports). These corrections are provided to 
NOAA independently of the LNM for use by their ENC productions systems.  Simply stated, the 
need to issue corrections to a canceled chart will not exist.  The LNM will continue to list updates to 
the Light List and mariners can use these updates to stay abreast of ATON changes, but the ENC 
will remain current independent of the LNM. 

—END— 

Webinar summary and follow-up Q & A reproduced with permission from SSCA and NOAA 
respondents Colby Harmon and Steve Soherr. Compiled and formatted by Priscilla Travis: 
pmtravis41@gmail.com 
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