








































































































































































































































































































































































































































































































      

   
   North Carolina Department of Environment and Natural Resources 

Division of Coastal Management 
Beverly Eaves Perdue                                              
Governor                                                                              

CRC-11-23 

Dee Freeman 
Secretary 

October 12, 2011 
 

MEMORANDUM 
 
TO: CRC  
FROM: Tancred Miller 
SUBJECT: Consideration of Sea-Level Rise Comments 
 
Chairman Emory sent a letter to local officials on March 1st, describing the changes that the Commission made 
to the draft policy in February, and offering to have staff meet with communities to address any concerns they 
might have with the amended draft.  Staff has received only one request in response to this offer. By the 
October 27th CRC meeting staff will have completed eight stakeholder meetings to discuss the draft sea-level 
rise policy with local officials, staff, and interested citizens.   
 

1.  Carteret County, January 12th.  
2.  Nags Head Planning Board, January 18th.  
3.  Pender County, February 21st.  
4.  North Topsail Beach, March 3rd.  
5.  City of Southport, April 14th.  
6.  Kitty Hawk (regional), April 19th.  
7.  Wilmington (regional), October 11th. 
8.  Columbia (regional), October 13th.  

 
Discussions of the draft policy at these meetings have shown very limited objection to the current language.  
The majority of negative feedback has been directed towards the Science Panel’s 2010 Assessment Report, 
and the Panel is preparing a formal response to those critiques that should be complete by your February 2012 
meeting.  Most of the discussion on the current draft has been to explain why the Commission is contemplating 
this action, and the changes the Commission made to the draft in February. Some stakeholders have 
remarked that the draft has been overly weakened by the changes and would like a stronger mandate from the 
State. 
 
After reviewing the written and verbal comments, staff does not have unresolved requests for additional 
amendments to the draft policy.  All written comments on the draft policy and Science Panel’s report are 
enclosed.  Since the Columbia meeting has not occurred at time of this writing, there may be additional 
comments presented at the October meeting.  No other stakeholder meetings are scheduled, and staff does 
not plan to hold more of these meetings unless requested by stakeholder group.   
 
Staff is not requesting CRC action on the draft policy at the October meeting, but anticipates doing so at the 
February 2012 meeting.  In February 2012 it will be a full year that the revised draft has been available for 
stakeholder feedback. 
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A Critique of the 2010 North Carolina Sea-Level Rise Assessment Report

By Dave Burton
Cary, NC
http://www.burtonsys.com/email/
M: 919-244-3316

March 29, 2011
"Future  generations  will  wonder  in  bemused  amazement  that  the  early  twenty-first  
century's  developed  world  went  into  hysterical  panic  over  a  globally  averaged  
temperature  increase  of  a  few  tenths  of  a  degree  and,  on  the  basis  of  gross  
exaggerations of highly uncertain computer projections combined into implausible chains  
of inference, proceeded to contemplate a roll back of the industrial age."
- Dr. Richard Lindzen (Alfred P. Sloan Professor of Meteorology, Department of Earth, 
Atmospheric and Planetary Sciences, MIT)
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Background
The Report was prepared by the N.C. Coastal Resources Commission’s (“CRC”) Science Panel 
on Coastal Hazards (“the Science Panel”) for the N.C. Department of Environment and Natural 
Resources, Division of Coastal Management (“DCM”).

The key question they attempt to answer is, “how much SLR (sea level rise) the CRC should be  
planning for by 2100.”  (p.3)

Summary
Unfortunately, the Report is riddled with errors.  It is strikingly unscientific in its approach, and 
its conclusion is wildly wrong:

• It began by cherry-picking a single, outlier NC tide station as representative of the 
State, obviously chosen for its atypically large rate of recorded sea level rise.

• It used just 26 years of sea level data from that tide station, despite the fact that 34 
years of data were available, and other NC tide stations had  over 75 years of data 
available.

• Then it applied a discredited methodology from a fringe alarmist researcher, to justify 
predicting  a  wildly accelerated  rate  of  sea  level  rise,  far  beyond  even the  IPCC’s 
alarmist predictions.

• Then it exaggerated even his implausible projections.

• Worst of all, it never even mentioned the fact that the actual historical record of sea 
level has shown no sustained acceleration in rate of rise for over 80 years, neither 
globally, nor here in North Carolina. That is the single most important thing to know 
about sea level rise, but you can’t learn it from this Report.

The Report recommended planning for one meter (39 inches) of sea level rise by 2100, for all of 
North Carolina.

That is absurd. The best science indicates that most of the NC coast will see only 3-14 inches of 
sea level rise by 2100, though in northeastern NC 12-20 inches is likely due to land subsidence.
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Trickle-down Errors

Unfortunately,  the erroneous information in this report is corrupting other reports, with great 
potential  to cause misguided public policy decisions. Here are examples of two other reports 
which  have  drawn  upon  this  one,  uncritically  incorporating  its  erroneous  conclusion,  and 
sometimes adding errors of their own. Google finds many others, as well.

The 2010 DCM Assessment and Strategy draft document says
p. 12 (p.14 in Adobe Reader):  “For the past 30 years, our policies and strategies have been  
based on a SLR rate of 1-foot to 1 1/2-feet per century. However, based on the recommendation  
from the CRC’s Science Panel on Coastal Hazards (March 2010),  the NC Coastal Resources  
Commission has adopted a rise of 1 meter by 2100 for planning purposes. This accounts for an  
accelerated rise.”
Here you can see the uncritical acceptance of the Report’s wildly exaggerated projection causing 
misguided policies and strategies.

p. 14 (p.16 in Adobe Reader): “Sea level  Rise: Rising sea level is a threat to coastal and  
riparian  wetlands  in  North  Carolina...  [Tide]  gauge  data  specific  to  North  Carolina  are  
available only for 20 years, but suggest a... rate of approximately 4.57 mm per year (1.5 ft per  
100 years). … Rising sea levels will inundate large areas of the Albemarl-Pamlico Peninsula...”
Here you can also see that the Assessment & Strategy authors assumed (quite reasonably) that if 
the Science Panel used only 26 years of data (which the A&S authors apparently misread as 20 
years) it must be because that’s all the data that was available. You’d think so, wouldn’t you?

In fact, three NC tide stations have more than 50 years of data available, and the GLOSS-LTT 
tide station at  Wilmington has 75.8 years  of nearly continuous high quality tide gauge data, 
which the Science Panel ignored. Wilmington’s sea level has risen at an average rate of only 7.8" 
per century, with no sign of acceleration, and no rise in sea level at all in the last 20 years.

Additionally, the A&S authors assume that the tide gauge highlighted in the Report is typical for 
NC. You’d think so, wouldn’t you? Otherwise, why would the Science Panel choose it?

In fact, Duck is an outlier, which records a much higher rate of sea level rise than other NC sites.

pp. 105-106 (107-108 in Adobe Reader):  “The Science Panel's report... goes on to recommend  
that the CRC adopt a rise of one meter by 2100 as a planning level. The report represents a  
secure foundation upon which the CRC can proceed to pursue program changes... The Science  
Panel's report is ready to be translated into policy... for changes to the regulatory program.”
In fact, the Report is a very inaccurate, and a terrible basis for policy-making.

The draft NC Coastal Habitat Protection Plan says
p. v (p. 7 in Adobe Reader): “Completion of several studies indicates that sea level rise is  
expected to increase in North Carolina at least 1 m per 100 yr.”
Notice how the errors grow in retelling: “1 meter” becomes “at least 1 meter,” and one botched 
report becomes “several studies.”
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Problems I found in the Report

Claim #1 (p.3): “This report synthesizes  the best available science on SLR as it  relates 
specifically to North Carolina.”

In fact, it is wildly at variance with the best available science on sea level rise.

Claim #2 (p.6): “Sea level  is the average height of the sea with respect to a conceptual 
reference surface called the geoid.”

First, I should mention a minor issue with terminology.

The terminology used in the Report is slightly unusual. Most commonly, “local mean sea level” 
or “LMSL” is used to refer to sea level measured at a particular location, but the Report calls this 
“RSL.” Most commonly,  “global mean sea level” or GMSL refers to any of several kinds of 
global averages of LMSLs, but the Report calls this “MSL” or just “sea level.”

That could cause confusion, because “MSL” is often used to refer to LMSL (which the Report 
calls RSL). For example, if you download data for a tide station from NOAA’s web site, the 
local mean sea level is called “MSL.”

In this critique, I’ve used the terms GMSL and LMSL, except within quotes.

A much worse problem is that the definition given on page 6 of the Report is the wrong one. This 
is  not the definition of global mean sea level  which has historically been used, nor is it  the 
definition which is useful for coastal planning.

The Science Panel is using a new definition for sea level which is mainly applicable to sea level 
in the open ocean. But, for coastal planning, it doesn’t matter whether the sea level goes up or 
down in mid-ocean. All that matters is whether sea level goes up or down at the coasts, which is 
not the same thing at all.

Until a little over 15 years ago, all measurements of sea level were done at the coasts, by tide  
gauges. Global mean sea level was estimated by averaging coastal sea level measurements (using 
various weighting strategies, since we don’t have enough tide gauges to monitor sea level at all 
the  world’s  seacoasts).  But  in  1992  the  first  satellite  was  launched  which  was  capable  of 
measuring sea level over the mid-ocean, giving us the ability to measure a new sort of global 
mean sea level.

It is a fundamental error to use this new definition for coastal planning, because it isn’t a measure 
of coastal sea level. The two definitions of global mean sea level have different meanings and 
result in different rates of sea level change.

To understand one of the reasons why this is so, consider what happens when there is a density 
change in the top layer of seawater in the open ocean (perhaps due to temperature change). If the 
density  decreases  (the  water  expands)  then  the  sea  level  rises,  in  place,  in  the  open ocean,  
without  affecting  coastal  sea levels  at  all.  (Mariners  call  this  concept  “displacement”  – it  is 
measured in units of mass, not volume.)

Examples of this are icebergs and sea ice. When frozen, water has reduced density, so an iceberg 
(or Arctic icecap) rises above the surrounding liquid water. Its top surface is a locally elevated 
sea level. When the ice melts, that locally elevated sea level falls, but it has no effect at all on 
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coastal sea level, because the iceberg’s water has the same mass (displacement) regardless of its 
varying density and solidity.

The same thing happens when surface water warms in the open ocean. Sea level goes up locally, 
in the open ocean, due to thermal expansion of the water, but it has no effect at all on coastal sea  
levels.

(Note: density changes in seawater in lower layers of the ocean do affect coastal sea levels, but it 
takes hundreds of years for surface heat to find its way to way down to the lower layers of the  
ocean, so anthropogenic global warming cannot have much affected it yet.)

Claim #3 (p.6): “Currently, MSL is rising at a rate of approximately 2mm per year (0.08 
inches/yr) if averaged over the last hundred years, and around 3mm per year (0.12 
inches/yr) over the last fifteen years. The rate of MSL rise has increased in response 
to global warming.”

That is wrong. Actually, global mean coastal sea level has been rising at only about 1.1 mm/year 
over the last hundred years or so, and the rate is not accelerating. Only if satellite (non-coastal) 
sea levels are being discussed, or computer model-based “corrections” added, can such high rates 
of global mean sea level rise be found.

Sea level is rising, but very slowly. The rise in sea level seems to be in response to warming, in 
the sense that it commenced at roughly the end of the Little Ice Age (LIA), in the late 1800s. 
However, it certainly is not due to anthropogenic (human-induced) global warming, because the 
rate  of  sea  level  rise  ceased  to  increase  80+ years  ago, which  was  before  most  human-
produced  greenhouse  gases  were  released  into  the  atmosphere.  Even  the  IPCC’s  Third 
Assessment Report (2001) noted the “observational finding of no acceleration in sea level rise  
during the 20th century.”
The finding of no acceleration in rate of sea level rise was more recently confirmed by Houston 
& Dean (2011). They wrote in their conclusion,  “Our analyses do not indicate acceleration in  
sea level in U.S. tide gauge records during the 20th century. Instead, for each time period we  
consider,  the records show small  decelerations  that  are consistent with a number of earlier  
studies of worldwide-gauge records.”
Note #1:  Most of the NC coast is slowly subsiding, so NC’s average coastal rate of increase for 
Local Mean Sea Level (LMSL, which the Report calls “RSL”) is above the global average, and 
is, coincidentally,  a little  over 2mm/year.  But that’s  not what the Science Panel was talking 
about.

Note #2:  There was a paper produced in  2006 by Church & White, which claimed to have 
detected a slight “20th century acceleration in sea level rise” (while admitting that no previous 
researchers had found such an acceleration). However, the 20th century acceleration in sea level 
rise disappeared when they later updated their  data (with sea levels  through 2007 instead of 
2001).

Here’s a graph which I made by applying Church & White’s 2006 paper’s methodology to their 
more recent sea level data (called “2009” but really just through 2007), for years 1900 and later. 
As you can see, the acceleration in rate of sea level rise following the end of the LIA had ceased 
by 1930,  and despite  all  of  humanity’s  greenhouse  gas  emissions  there’s  been no sustained 
acceleration in global mean sea level rise since then. (The orange line is a minimum-variance 
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unbiased estimator quadratic fit to the data,  and the negative quadratic coefficient  and slight 
downward curve indicate deceleration in rate of sea level rise.):

A simple average of the sea level trends measured by the 159 GLOSS-LTT tide gauges around 
the world (which is the very best data we have on coastal sea levels) yields an average rate of sea 
level rise of only about 0.6 mm/year. (Note: 1/4 of the GLOSS-LTT coastal tide gauges show sea 
levels  falling, rather than rising!)  More sophisticated averaging, which takes into account the 
uneven geographical distribution of the tide gauges, yields a global average mean sea level rise 
of just over 1.1 mm/year.

The widely bandied about 1.7 - 1.8 mm/year figure for global coastal mean sea level rise over the 
last century (which the Science Panel has apparently rounded up to 2 mm/year) is the result of 
“correcting” actual data by adding adjustment factors calculated from computer models. The late 
John Daly explained it well:

"The impression has been conveyed to  the world's  public,  media,  and  
policymakers, that the sea level rise of 18 cm in the past century is an  
observed quantity and therefore not open to much dispute. What is not  
widely known is that this quantity is largely the product of  modeling, not  
observation, and thus very much open to dispute, especially as sea level  
data in many parts of the world fails to live up to the IPCC claims." 

The disparity  between the measured  rate  of  sea level  rise and the alarmists’  claimed rate  is 
partially due to the computer model-based “corrections” which the alarmists  routinely add to 
measured  rates  of  coastal  sea  level  rise,  to  account  for  land  movement.  Their  adjustments 
"correct" primarily in one direction: up. They correct for Glacial Isostatic Rebound (which, for 
most locations, increases the reported rate of sea level rise), but they do not correct for land 
subsidence due to water, oil & gas wells.

AR4 admits this (though without mentioning how it biases the result) in the final paragraph of 
AR4 section 5.5.2.1 (or here). Unfortunately, the Science Panel seems to have overlooked it. The 
key sentence is, “Trends in tide gauge records are corrected for GIA using models, but not for  
other land motions.”
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Correcting only for factors that reduce the average rate of sea level rise, and not for factors that 
increase it, inflates the reported rate of global mean sea level rise. 

Actual  global  mean  coastal  sea  level,  as  measured  by  tide  gauges,  has  exhibited  no 
acceleration in the last 80+ years.
So, you might wonder, if global mean sea level rise hasn’t accelerated, and it used to be 1.1 to 
1.2 mm/year (“corrected” to 1.7 or 1.8 mm/year), then where does that 3 mm/year claim for the 
last 15 years come from?

I know of two sources for this error:

1. Confusion about the difference between satellite-measured sea level and coastal  sea levels 
measured  by  tide  gauges.  We  have  just  over  15  years  of  satellite  data.  The  satellites  are 
measuring a higher rate of sea level rise than are the tide gauges (though neither the satellites nor 
the tide gauges are detecting an acceleration in rate of sea level rise). If you draw a graph that 
uses tide gauge data until 15 years ago, but then switches to using satellite data, you’ll create an 
apparent acceleration for the last 15 years.

Equating the two different kinds of sea level measurement is simply wrong, but climate alarmists 
often do it anyhow, creating an illusion of acceleration in rate of sea level rise. This is explained 
well by Dr. Willem de Lange, of New Zealand’s University of Waikato, here.

2. Deliberate deception. Some global warming alarmists simply don't care about the truth. Their 
blatant and intentional manipulation and misinterpretation of data is sometimes just amazing.

Consider NASA’s James Hansen (infamous from Climategate). Hansen’s team is one of the main 
sources for the claim that the rate of sea level rise has accelerated from 1.7 or 1.8 mm/yr (which 
is already an exaggeration) to over 3 mm/year.

Let me show you how they try to justify that false claim. Take a look at this slide, from a NASA 
presentation at a symposium in Fall, 2009:
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On the basis of “23 Annual Tide Gauge Records” the presenter claimed that the rate of sea level 
rise  increased  around approximately 1910 (in  an earlier  slide)  or  1925 (in  this  slide)  to  2.0 
mm/year, a rate which his first tide gauge line shows holding steady through the end of the 20th 
century, but which this slide purports to show increasing to 3.2 mm/year around 1985.

Now,  look closely  at  this  graph.  Do you see  the  chicanery? They reset  the  starting  points 
downward for  the  trend  lines!  For  both  the  2.0mm/yr  and  3.2  mm/yr  line  segments,  they 
intentionally skewed the slopes higher by starting with a negative noise spike. Plus, for the 3.2 
mm/yr  segment  they  also  ended  it  on  a  positive  noise  spike  (and  had to  stop  the  segment 
prematurely to find the highest spike)!

That is obvious, shameless, intentional distortion of the data.

Also, why do you suppose that they chose to look at just 23 tide gauges? There are 159 tide 
gauges in the  GLOSS-LTT set, chosen specifically for monitoring long-term sea level trends, 
because of the quality of their records and their good geographical distribution. 70% of them 
have recorded local MSL trends of less than NASA's claimed 2.0 mm/yr. 44 of the 159 GLOSS-
LTT tide stations have tide records dating from the 1800s, though two ceased operation in the 
1930s, leaving 42. Of the 42, 36 (86%) show MSL trends of less than 2.0 mm/yr.

Also, note the credit at the bottom of the NASA graph: “[Church and White, 2006].” That’s the 
same paper that I mentioned earlier.  (Church and White’s newer data shows  no 20th century 
acceleration in sea level, after all.)

What’s more,  in that  same 2006 paper Church & White  admit  adding a fudge factor  which 
increased the reported rate of global mean sea level rise! Here's the remarkable admission quoted 
from their paper:

“An additional spatially uniform field is included in the reconstruction to represent  
changes in GMSL. Omitting this field results in a much smaller rate of GMSL rise...”

That, along with GIA, is apparently why their reported rate of sea level rise was so much greater 
than the ~1.1 mm/year value which results from geographically weighted averaging of the best 
actual tide gauge data.

I asked Church & White why they used the adjective “spatially.” Surely, I assumed, since they 
were reporting acceleration  trends,  the “additional  field”  must  at  least  have been  temporally 
uniform. Wrong! I’ve yet to figure out what that “field” is, but Dr. Church told me that it was not 
temporally uniform!

Claim #4 (p.6): “SLR can be  directly  measured in a  straightforward way. The longest 
record of direct measurement of sea level comes from tide gauges.”

That’s true for traditional coastal sea levels, but the Science Panel defined Sea Level in a way 
that can only be measured by satellites. They seem not to have understood the difference.
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Claim #5 (p.6): “A drawback to tide gauges in North Carolina, in addition to their small 
number, is that most of them don’t extend back in time more than 50 years, making it 
difficult to resolve changes in the rate of rise over the decades.”

Actually,  NC has  three different tide gauge records which extend back in time more than 50 
years: Wilmington, Southport, and Beaufort.

Wilmington has 75.8 years of near-continuous data, Southport 75 years (with gaps), and Beaufort 
58 years (with gaps). However, the Science Panel ignored those long records to focus instead on 
an inferior 26-year tide record from Duck, which they admit is too short to resolve changes in  
rate of sea level rise. (In fact,  even Duck had eight more years of data available,  which the 
Science Panel did not examine.)

So why did they pick Duck? That seems obvious:

(Note that Beaufort actually has data starting in January, 1953, not 1973.)

But could there be another explanation?

I’ve attempted (at least twice) to contact each of the members of the Science Panel, to ask this  
question (and others). Most haven’t responded, but member one did, and he said that the Science 
Panel was concerned that dredging near the tide gauges with longer records might have distorted 
the results, and that one of the reasons they chose Duck was that it was unaffected by dredging.

However, I think that concern is misplaced. From what I've read, channel dredging is usually 
expected to have only a small effect on mean sea level measurements. It is, however, expected 
that dredging may sometimes have an effect on the range of tide levels – that is, the mean high 
water (MHW) minus mean low water (MLW).

So if local MSL was affected by dredging, then MHW-MLW should have been affected even 
more.  Conversely,  if  there  was  no  noticeable  effect  on  the  MHW-MLW from a  particular 
dredging project, then we can be confident that the effect on MSL was inconsequential.

So, I  graphed the MHW-MLW for Duck and for the three NC tide stations with long MSL 
records, over the 1978-2002 period that the Report used, looking for "signals" from dredging. I 
couldn’t see any. In fact, the two graphs which were most similar were the graphs for Duck and 
Beaufort.
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Claim  #6  (p.7): “The  2007  IPCC  report  estimates  that  for  the  period  1961-2003, 
approximately 60 percent of the SLR was due to an addition of freshwater to the 
oceans from melting glaciers, while 40 percent was due to thermal expansion. For the 
period  1993-2003,  the  ratio  reversed,  with  thermal  expansion  accounting  for  60 
percent of the rise.”

That  claim is  one of  the  (many)  problems in  AR4.  Note  that  sea  level  rise  due  to  thermal 
expansion of the top layer of the ocean does not affect coastal sea levels. It does affect satellite-
measured sea level, but for coastal planning purposes that doesn’t matter.

Only thermal expansion in the lower layers of the ocean affects coastal sea level. Quantifying 
that  is  problematic,  at  present.  The  Argo  Buoys  are  attempting  to  measure  deep  ocean 
temperatures, but they aren’t finding much warming in the ocean depths. In fact, early  reports 
(now disputed) were that the Argo Buoys were detecting a slight cooling, rather than warming.

Claim #7 (p.7): “The IPCC Fourth Assessment Report (IPCC, 2007) contains forecasts for 
global average SLR ranging from 0.18 meters to 0.59 meters (7 to 23 inches) by the 
year  2100 AD. … IPCC estimates  are  conservative  because  contributions  to  SLR 
from melting Greenland and Antarctic ice sheets are uncertain and this uncertainty 
was not included when calculating estimates…”

This  claim  doesn’t  even  pass  the  “laugh  test!”  Anyone  who  thinks  the  IPCC’s  alarmist 
predictions are “conservative” hasn’t been paying attention.

Anyone who thinks that the Antarctic ice sheets are in danger of melting  really hasn’t been 
paying attention. As even the IPCC’s 2001 Third Assessment Report  noted,  “It is now widely  
agreed that major loss of grounded ice and accelerated sea level rise [from the West Antarctic 
Ice Sheet] are very unlikely during the 21st century.” (The larger East Antarctic Ice Sheet is the 
coldest place on earth, and hasn’t melted in millions of years.)

Nor is Greenland a cause for worry. Greenland is colder now than it was in the 1930s and 1940s,  
and much colder than during the Medieval Warm Period (~800-1100 yrs ago), neither of which 
saw catastrophic sea level rise from any Greenland ice sheet “tipping point.”[1][2][3][4][5][6]

The IPCC’s climate alarmism gets diminishing respect in the scientific community, outside of 
those who have a vested interest in climate alarmism, and it certainly isn’t because they’re too 
conservative.

Consider,  for example,  meteorologists. Like climatologists,  meteorologists  are especially well 
equipped to distinguish climate from mere weather, and to assess the claims of the IPCC. But, 
unlike  the  best-known  climatologists,  most  professional  meteorologists  have  no  conflict  of 
interest,  because,  unlike  those  climatologists,  most  meteorologists  don’t  depend  on  climate 
alarmism  for  their  livelihoods.  So  it  is  particularly  telling  that  polls  of  professional 
meteorologists show that most of them distrust the IPCC and its alarmist conclusions.

Claim #8 (p.7): “In summary, there is consensus that the rate of SLR will increase during 
the 21st century and beyond (IPCC, 2007; CCSP, 2008, 2009).”

That’s complete nonsense. After over half a century of accelerating greenhouse gas emissions, 
there has been no acceleration at all in the rate of sea level rise. It is irrational to expect that sea 

11

http://www.heartland.org/full/27383/Majority_of_Broadcast_Meteorologists_Skeptical_of_Global_Warming_Crisis.html
http://www.heartland.org/full/27383/Majority_of_Broadcast_Meteorologists_Skeptical_of_Global_Warming_Crisis.html
http://www.newscientist.com/article/dn14251-greenland-ice-sheet-slams-the-brakes-on.html
http://www.google.com/search?q=Bromwich+Nicolas+%22the+newly+estimated+ice-sheet+mass+losses+represent+less+than+half+of+other+recent+GRACE-based+estimates+for+the+same+time+interval%22
http://green-agenda.com/greenland.html
http://www.newscientist.com/article/dn14251-greenland-ice-sheet-slams-the-brakes-on.html
http://wattsupwiththat.com/2010/07/12/greenland-hype-meltdown/
http://anotherviewonclimate.wordpress.com/2011/01/28/greenland-temperature-trends/
http://wattsupwiththat.com/2011/03/08/east-antarctic-ice-sheet-getting-thicker-from-underneath/
http://pages.citebite.com/i4c4t7b4ysvg
http://www2.canada.com/vancouversun/news/story.html?id=8c21e2dd-1945-43be-b04d-217c415f5a6b
http://wattsupwiththat.com/2011/01/06/new-paper-on-argo-data-trenberths-ocean-heat-still-missing/
http://www.npr.org/templates/story/story.php?storyId=88520025


level will suddenly start rising at an accelerated rate in the next 80 years, when it hasn’t done so 
in the last 80.

In fact, there’s no consensus that significant anthropogenic global warming is occurring, either. 
Anyone  who thinks  that  there is  obviously hasn’t  read  the  U.S.  Senate  Minority  Report,  or 
leading experts like Dr. Fred Singer and Dr. Richard S. Lindzen, or even the BBC.

Famed aviation engineer Burt Rutan has an  excellent presentation which can bring you up to 
speed on the issue fast.

Harris polled 500 leading American Meteorological and Geophysical scientists in early 2007, 
and even back then, before Climategate, there was no consensus. Harris found that:

"97% agree that 'global average temperatures have increased' during the past century. But not  
everyone attributes that rise to human activity. A slight majority (52%) believe this warming was  
human-induced, 30% see it as the result of natural temperature fluctuations and the rest are  
unsure."
52%-to-30% was obviously no “consensus.” Since then, Climategate has revealed that leading 
IPCC-associated  climatologists  were manipulating  & withholding data,  hiding  evidence,  and 
blackballing skeptics to promote anthropogenic global warming alarmism, so there has almost 
certainly been a further weakening of trust among leading scientists for the IPCC’s conclusions. 
(The recent  series  of  progressively  harsher  winters  has  probably  cut  into  support  for  global 
warming theories, as well.)

Even so, the weak and disputed evidence for significant anthropogenic global warming is at least 
stronger than the completely nonexistent evidence for anthropogenically-triggered catastrophic 
sea level rise.

Claim #9 (p.7): “RSL change will,  for most coastal locations, be different from globally 
predicted MSL changes. It is for this reason that management plans should consider 
rates  of  RSL rise  specifically  pertinent  to North Carolina rather than rates  from 
other regions or global averages.”

That is correct,  but we have over 75 years  of good tide gauge records for the NC coast (at  
Wilmington), and by comparison with other locations which have even longer tide gauge records 
we  can  extrapolate  back  further,  with  much  greater  confidence  than  by  using  questionable 
“proxies” from sediment deposits.
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Claim #10 (p.9):  Table 1. MSL trends for N.C. water-level stations in mm/year (adapted 
from Zervas, 2004):

That table is very strange.

The newest data in that table is from 2002! But current (February 2011) data from the best NC 
tide stations is already online at noaa.gov. So why does this 2010 report rely on such severely 
outdated data?

At the end of this critique, I’ve reported and graphed the latest data and LMSL trend calculations 
for those eight tide stations.

The best data is from Wilmington: 75.8 years of nearly continuous measurements, starting in 
1935. Southport’s data starts in 1933, but has gaps in the measurement record. Beaufort’s data 
starts in 1953 (not 1973 – the table is wrong).

The other NC tide gauge records are much shorter, and some of those eight tide stations have so 
little data that to purport to extract trends from them is foolishness. Consider Yaupon Beach 
(Oak Island), which the table reports as having “2.92 + 0.77” (probably a typo for “2.92 ± 0.77”) 
rise. The Yaupon Beach tide gauge has only 27 months of LMSL data, compared to 883 months 
of LMSL data for Wilmington.

Compare NOAA’s graphs for the two locations:
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The report speaks approvingly of averaging data from multiple NC tide stations, which makes 
me wonder why anyone would adulterate real, solid data (from Wilmington) by combining it 
with randomness (from Yaupon Beach, Oak Island)?

And why would they ignore the most recent 8 years of measurements?

The problem for the alarmists is that Wilmington’s tide station (like nearly all other long term 
tide stations) has seen no sustained acceleration in rate of sea level rise over its 75.8-year history.  
In fact, Wilmington has seen no sea level rise at all in the last 20 years. But if you delete the 
last decade of data, you can see what appeared to have been a slight upward trend, in the late 20th 

century.

With the latest data included, it is clear that the uptick was a transient change, like many other 
upticks and downticks before it, but it is understandable that it could be mistaken for a trend if 
(like the Science Panel) you didn’t bother to examine recent data.

Here’s my plot of the last 20 years of Wilmington sea level data, with regression analysis:

Here’s my plot of all the Wilmington sea level data, 1933-2011, with linear and quadratic trend 
lines fitted by regression analysis, and extrapolated to 2100:
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That graph represents 75.8 years of the best available NC tide gauge data, from the only GLOSS-
LTT tide station in NC. The projections are from regression analysis of the real data. The linear  
projection  is  for  just  7  inches  of  sea  level  rise  by  2100.  (The  quadratic  fit  shows  slight  
deceleration,  so  the  quadratic  projection  is  even  lower,  but  the  deceleration  is  statistically 
insignificant so I don’t recommend using the quadratic projection for predictive purposes.)

Contrast that with “Figure 2” of the NC 2010 SLR AR, which is based on just 26 years of data  
from Duck, a cherry-picked, non-GLOSS-LTT tide station, obviously chosen, in part, because it 
records the highest rate of LMSL rise in NC. Except for the green linear extrapolation line, the 
graph’s extrapolations have  nothing to do with the data being extrapolated!  NC’s  actual tide 
gauge record shows no sign of sustained acceleration in rate of sea level rise. But the Science 
Panel’s Report predicts massive acceleration anyhow:
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Here’s my plot of the sea level data from Duck, with linear and quadratic projections derived by 
regression analysis of the data:

The slight upward curve for the quadratic curve indicates a slight acceleration in rate of sea level 
rise over the period 1978-2011, but (like the slight deceleration at Wilmington) it is statistically 
insignificant.

Claim #11 (p.10): “Over the course of 90 years (to 2100 A.D.), … local differences [in rate of 
sea level rise] are likely to be overwhelmed by the global effects of accelerating ice 
melting and thermal expansion.”

That is completely wrong. Historically, on average,  about half of the sea level change seen at 
coastal tide gauges has been due to local effects, rather than global effects. Even a doubling of 
the global average rate of sea level rise (from 1.1 mm/yr  to 2.2 mm/yr) would result in only 
about a 50% increase in the long term average rate of local sea level rise at Wilmington, and a 
24% increase at Duck.

There is no reason to expect this to change, either. There’s no evidence to support the prediction 
that ice melting and thermal expansion will accelerate or cause  any acceleration in rate of sea 
level rise over the next 89 years.

Claim #12 (p.10): “A rise of 0.4 meter (15 inches) is considered a minimum, since this is the 
amount of rise that will occur given a linear projection with zero acceleration.”

That’s complete nonsense. Even a doubling of the global average rate of mean sea level rise 
(from the current 1.1 mm/yr to 2.2 mm/yr) would result in only a total of 11 inches of rise in sea 
level by 2100 at Wilmington, and 20 inches at Duck.
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Claim #13 (p.10): “Various models and observations indicate that accelerated rates of SLR 
in the future are likely”

Untrue. Only models support that prediction. The observational data contradicts it.

Claim #14 (p.10): “various investigations indicate a two- to four-fold increase in rates of 
rise over the last century (Church and White, 2006…”

As I  mentioned  previously,  Church and White’s  later  (2009)  data  shows that  there  was  no 
acceleration in global average mean coastal sea level during the 20th century,  and even their 
earlier data showed that most of the detectable historical acceleration in sea level rise occurred in 
the 19th century, and all of it occurred before 1930.

There has been no sustained increase in rate of sea level rise during the last 80 years.

Claim #15 (p.11): “Figure 2. … The most likely scenario for 2100 AD is a rise of 0.4 meter 
to 1.4 meters (15 inches to 55 inches) above present.”

That’s complete nonsense. The most likely scenario for 2100 AD is a global average rise in 
coastal mean sea level of 0-200 mm (0-8 inches) relative to 2011.

Locations which have higher than typical rates of local mean sea level rise due to local land 
subsidence can expect a somewhat greater sea level increases. E.g., Wilmington can expect 80-
280 mm (3-11 inches), and Duck can expect 300-500 mm (12-20 inches).

Claim #16 (p.11): “the Science Panel believes that the Rahmstorf method is robust and 1.4 
meters a reasonable upper limit for projected rise.”

This is very, very wrong.

The “Rahmstorf method” is an  ad hoc heuristic that predicts  rate of sea level rise as a linear 
multiple  of predicted surface air temperature  level relative to an arbitrary point in history.  It 
doesn’t even pretend to be derived from analysis of any physical mechanism that could cause 
such a relationship, and it is contradicted by the historical record.

According the Rahmstorf method, the rate of sea level rise is directly proportional to the 
temperature level. 
But there has been no acceleration at all in the rate of coastal sea level rise for at least 80 years, 
neither here in NC nor elsewhere in the world (a period of time which, BTW, includes the vast 
majority  of  anthropogenic  greenhouse  gas  emissions).  That  means  one  of  two  possible 
conclusions is inescapable:

1. Either  global average temperature has not  risen,  in which case not  merely the whole 
AGW  theory  comes  crashing  down,  but  also  the  surface  temperature  measurement 
record, and the Report's prediction with them; or,

2. Rahmstorf is all wet, in which case the Report's prediction is still baseless.
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Global average surface temperatures peaked around 1998, and have plateaued since then, but 
remain near that high. (By most accounts, 2010 was one of the 3 or 4 hottest years on record, 
despite ending with a particularly harsh winter.) So, if temperatures increased, why didn't the rate 
of sea level rise also increase?

According to  the  Rahmstorf  method,  the  rate  of  coastal  sea level  rise  should be much 
higher now than it was during, for example, the chilly 1950s - 1970s.
But look at that Wilmington sea level graph, from NOAA, above. (Or look at  any other good 
quality long-term sea level graph.)

You can easily see that the rate of coastal sea level rise during the (hot) last 30 years was no 
higher than during the previous (cold) 30 years.
Obviously, the Rahmstorf method doesn’t work.

What’s  more,  the Rahmstorf  method depends entirely on some other  source for temperature 
predictions, and both Rahmstorf and the Science Panel credulously use the IPCC as their source 
for those predictions.

Now think about that.

Rahmstorf’s  method depends on the  temperature  predictions  of  the IPCC – yet  he (and the 
Science  Panel)  rejected  the  IPCC’s  predictions  about  sea  level.  If  you  believe in  the  “best 
science” claims of the IPCC, then how can you simultaneously disbelieve their claims about sea 
level?

For Rahmstorf to be right, the IPCC must be wrong about sea level, but it must also be right  
about temperature.

And, as if that weren’t enough, the Report exaggerated even Rahmstorf's prediction, because his 
prediction  was  actually  for  a  110-year  period,  but  the  Science  Panel  used  it  for  a  90-year 
prediction.

The Report called the Rahmstorf method “robust.” But when confronted with criticism of his 
paper, Rahmstorf eventually admitted (on RealClimate) that his method was flawed.  He wrote:

"In hindsight, the averaging period of 11 years that we used in the 2007 Science  
paper was too short to determine a robust climate trend. The 2-sigma error of an  
11-year trend is about +/- 0.2ºC, i.e. as large as the trend itself. Therefore, an 11-
year trend is still strongly affected by interannual variability (i.e. weather)"

The Science Panel could have read about Rahmstorf’s mea culpa, and much more about what’s 
wrong with his method, back in mid-2009, if they’d bothered to.

So, the Science Panel’s claim is:

• an exaggeration of…
• the result of applying a falsified ad hoc extrapolation method to…
• highly dubious temperature predictions.

It’s hard to imagine how a less trustworthy claim could be derived!
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Claim #17 (p. 12): “A one meter (39 inch rise) is considered likely in that it only requires 
that the linear relationship between temperature and sea level that was noted in the 
20th century remains valid for the 21st century”

That  claim  (misquoted  without  attribution  from an  erroneous  assertion  in  the  second-to-last 
paragraph of  Rahmstorf’s  paper) is  pure nonsense.  Apparently the Science Panel  understood 
neither Rahmstorf’s method nor the historical record of sea level rise.

In  the  first  place,  Rahmstorf  didn’t  claim  to  have  found  “a  linear  relationship  between 
temperature and sea level.” He claimed that there’s a linear relationship between temperature 
level and rate of sea level rise (i.e., the first derivative).

In the second place, it is absurd to claim that the prediction “only requires” that Rahmstorf’s 
method be correct. The prediction is also completely dependent on the accuracy of the IPCC’s 
dubious global temperature predictions.

(What’s more, according to Rahmstorf’s method, if temperature does not go up then the rate of 
sea level rise won’t go up either – and, as everyone paying attention knows, global temperatures 
have plateaued.)

 

Claim #18/Conclusion (p.12): “the Science Panel recommends that a rise of 1 meter (39 
inches) be adopted as the amount of anticipated rise by 2100, for policy development 
and planning purposes.”

That recommendation is contrary to the best scientific evidence.  7-10 inches is more likely, for 
most of the North Carolina coast.
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Appendix:  NC Tide Station data

NOAA lists four tide stations in NC with sufficient quantity and quality of sea level data to 
calculate meaningful local mean sea level trends: Wilmington, Beaufort, Oregon Inlet Marina, 
and Southport:
http://tidesandcurrents.noaa.gov/sltrends/sltrends_states.shtml?region=nc 

All four of them have sea level data available on NOAA’s web site which is much more recent 
than the data used in the 2010 NC SLR Assessment Report. (Some of the older Southport & 
Beaufort data is not available on NOAA’s web site, but at my request they sent it to me, and I’ve 
put copies of the files on my web site.) 

Wilmington has by far the best data: a nearly continuous 75.8-year history of local mean sea 
level (LMSL), from May 1935 to February 2011.

NOAA calculated rates of sea level rise by regression analysis for those four NC tides stations, 
using data through 2006. I’ve recalculated the rates of sea level rise using the latest data (through 
February 2011 except for Southport, which seems to have ceased operation in 2008).

The four other NC tide stations in the Report’s “Table 1” also have downloadable sea level data 
on NOAA’s web site: Duck, Atlantic Beach, Cape Hatteras, and Yaupon Beach / Oak Island. 
The data from these tide gauges does not approach the quality of Wilmington’s data, which is 
presumably  why  NOAA  did  not  calculate  rates  of  sea  level  rise  for  them,  but  I  did  the 
calculations anyhow.

In addition, I fit quadratics to the latest data from all eight tide stations, looking for signs of 
acceleration in rate of sea level rise. Three of the eight tide stations showed a slight acceleration 
in rate of sea level rise. The other five tide stations showed slight deceleration in rate of sea level 
rise. In no case was the acceleration or deceleration statistically significant. Wilmington (with by 
far the best data) measured a very slight deceleration in rate of sea level rise, so slight that it is 
barely visible when graphed.

Only Wilmington is a GLOSS-LTT designated station for monitoring long-term sea level trends. 
It has much more sea level data available than does any other NC tide station.

I downloaded the latest data from NOAA's web site for each tide station, and analyzed it. (For 
Beaufort and Southport, the data on NOAA’s web site is incomplete, but at my request NOAA 
sent me the missing data.)

For each tide station, I calculated both linear and quadratic regressions. The small red graphs are 
downloaded from NOAA’s web site, at the URLs given. The larger graphs are mine, with the 
monthly and smoothed data, and trend line/curve plots.
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8658120 - Wilmington -- the only GLOSS-LTT station in NC

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8658120 

http://tidesandcurrents.noaa.gov/data_menu.shtml?
type=Historic+Tide+Data&mstn=8658120&bdate=19300101&edate=20111231&datum=4&wl_
sensor_hist=W5&format=View+Plot&data_type=wl&unit=0 

Data from 1935 to 2011, 97% continuous.  (76-year record, 883 monthly average data points.)
NOAA-calculated trend (based on data through 2006): 2.07 +/- 0.40 mm/yr
Using the latest data, I calculated a trend of 1.99 mm/yr (7.0 inches by 2100).
Fitting a quadratic, I found a very slight (statistically insignificant) deceleration in rate of sea 
level rise (though, as previously noted, there has been no sea level rise at all in Wilmington in the 
last 20 years).
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http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8658120&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8658120&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8658120


8656483 – Beaufort

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8656483 

http://tidesandcurrents.noaa.gov/data_menu.shtml?
type=Historic+Tide+Data&mstn=8656483&bdate=19300101&edate=20111231&datum=4&wl_
sensor_hist=W5&format=View+Plot&data_type=wl&unit=0 

*** The 1953-68 data is missing from NOAA's web site, but at my request they sent it to me
(58-year record, 605 monthly data points; the data from 1973 to 2011 is 100% continuous.)
NOAA-calculated trend (based on 1953-2006 data): 2.57 +/- 0.44 mm/yr
Using the latest data, I calculated a trend of 2.67 mm/yr (9.4 inches by 2100).
Fitting a quadratic, I found a slight (statistically insignificant) acceleration in rate of sea level.
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http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8656483&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8656483&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8656483&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8656483


8652587 - Oregon Inlet Marina

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8652587 

http://tidesandcurrents.noaa.gov/data_menu.shtml?
type=Historic+Tide+Data&mstn=8652587&bdate=19300101&edate=20111231&datum=4&wl_
sensor_hist=W5&format=View+Plot&data_type=wl&unit=0 

Data from 1977-2011, with a 14-year gap, 53% continuous.
(34-year span, with about 18 years of actual data, 217 monthly data points.)
NOAA-calculated trend (based on data through 2006): 2.82 +/- 1.76 mm/yr
Using the latest data, I calculated a trend of 2.87 mm/yr (10.1 inches by 2100).
Fitting a quadratic, I found a slight (statistically insignificant) acceleration in rate of sea level.
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http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8652587&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8652587&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8652587&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8652587


8659084 – Southport

http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8659084 

http://tidesandcurrents.noaa.gov/data_menu.shtml?
type=Historic+Tide+Data&mstn=8659084&bdate=19300101&edate=20111231&datum=4&wl_
sensor_hist=W5&format=View+Plot&data_type=wl&unit=0 

*** The 1933-54 data is missing from NOAA's web site, but at my request they sent it to me
Data is present from 1933 to 2008, with two long gaps, 43% continuous.
(78-year span, with about 34 years of actual data, 407 monthly data points.)
NOAA-calculated trend (based 1933-2006 data): 2.08 +/- 0.46 mm/yr.
Using the latest data I calculated an identical trend of 2.08 mm/yr (7.3 inches by 2100).
Fitting a quadratic, I found a slight (statistically insignificant) deceleration in rate of sea level 
rise.
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http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8659084&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8659084&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8659084&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8659084


NOAA didn't calculate trends for the other four tide stations, but they do have data for them. 
None go back further than 1978, and only Duck has any recent data.

8651370 – Duck

http://tidesandcurrents.noaa.gov/data_menu.shtml?
type=Historic+Tide+Data&mstn=8651370&bdate=19300101&edate=20111231&datum=4&wl_
sensor_hist=W5&format=View+Plot&data_type=wl&unit=0 

394 monthly data points (1978-2011), a 32.5-year span.
NOAA didn’t calculate a trend, but NC 2010 SLR AR / Zervas (2004) says rate was 4.27 +/- 
0.74 mm/yr for 1978-2002.
Using the latest data, I calculated a trend of 4.55 mm/yr (15.9 inches by 2100).
Fitting a quadratic, I found a slight (statistically insignificant) acceleration in rate of sea level 
rise.
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http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8651370&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8651370&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8651370&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0


8654400 - Cape Hatteras

http://tidesandcurrents.noaa.gov/data_menu.shtml?
type=Historic+Tide+Data&mstn=8654400&bdate=19300101&edate=20111231&datum=4&wl_
sensor_hist=W5&format=View+Plot&data_type=wl&unit=0 

299 monthly data points from 1978 to 2003, a 25-year span. This station is apparently no longer 
in operation.
NOAA didn’t calculate a trend, but NC 2010 SLR AR / Zervas (2004) says rate was 3.46 +/- 
0.75 for 1978-2002.
Using all available data, I calculated a trend of 3.30 mm/yr (11.6 inches by 2100).
Fitting a quadratic, I found a slight (statistically insignificant) deceleration in rate of sea level 
rise.
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http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8654400&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8654400&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8654400&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0


8656590 - Atlantic Beach

http://tidesandcurrents.noaa.gov/data_menu.shtml?
type=Historic+Tide+Data&mstn=8656590&bdate=19300101&edate=20111231&datum=4&wl_
sensor_hist=W5&format=View+Plot&data_type=wl&unit=0 

71 monthly data points (1977-2000). This station is apparently no longer in operation.
NOAA didn’t calculate a trend, but NC 2010 SLR AR / Zervas (2004) said the rate was 2.48 +/- 
1.99 mm/yr for 1977-1983 & 1998-2000.
I calculated a trend of only 1.85 mm/yr (6.5 inches by 2100).
Fitting a quadratic, I found a slight (statistically insignificant) deceleration in rate of sea level 
rise.
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http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8656590&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8656590&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8656590&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0


8659182 - Yaupon Beach (Oak Island)

http://tidesandcurrents.noaa.gov/data_menu.shtml?
type=Historic+Tide+Data&mstn=8659182&bdate=19300101&edate=20111231&datum=4&wl_
sensor_hist=W5&format=View+Plot&data_type=wl&unit=0 

26 monthly data points (1977-1997). This station is apparently no longer in operation.
NOAA didn’t calculate a trend, but NC 2010 SLR AR / Zervas (2004) said the rate was 2.92 + 
0.77 mm/yr for 1977-1978 & 1996-1997.
I calculated a trend of 3.17 mm/yr (11.1 inches by 2100).
Fitting a quadratic, I found a slight (statistically insignificant) deceleration in rate of sea level 
rise.
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http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8659182&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8659182&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
http://tidesandcurrents.noaa.gov/data_menu.shtml?type=Historic+Tide+Data&mstn=8659182&bdate=19300101&edate=20111231&datum=4&wl_sensor_hist=W5&format=View+Plot&data_type=wl&unit=0
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Memorandum 
 
To: Duncan Ballantyne, County Manager 
From: Greg “rudi” Rudolph 
Date: January 12, 2011 
Re: Proposed Sea-Level Rise State Policy - addition to the N.C. Administrative 

Code  
 

 The N.C. Division of Coastal Management (NCDCM) has generated sea-level rise rule 
language, which if subsequently approved by the governor-appointed Coastal Resources 
Commission (CRC), would add a new section to the State’s Administrative Code governing 
coastal management within the 20 CAMA (Coastal Area Management Act) counties.  The 
purpose of this memorandum is to; (I) review the sea-level rise issue as a whole, (II) the 
State’s approach concerning sea level in the 20 CAMA counties, and (III) summarize the 
key elements of the proposed rule language.    
 
(I) Causes of Sea-Level Movement/Rise  
 

The mechanisms governing “global warming” or “global cooling” are complex and 
multifaceted, however the root cause is often correlated to greenhouse gases that allow the 
sun’s radiation to penetrate the Earth’s atmosphere but trap this same radiation near the 
Earth’s surface.  The higher the concentrations of greenhouse gases in the atmosphere – 
the warmer the climate; and vice-versa (i.e.; less greenhouse gases – the cooler the 
climate).  The extremes of cool and warm phases are signified by periods of glaciation and 
interglaciation, respectively with the last interglacial cresting at roughly 125,000 years ago 
and the last glacial episode climaxing at roughly 18,000 year ago.  Thus the Earth has been 
warming since this 18,000 year ago glacial peak.  Sea level has been rising as well since 
this time because of two main factors; (1) increasing atmospheric temperature causes the 
melting of continental ice packs (or glaciers) and thereby contribute “new” water to the 
world’s oceans, and (2) the water itself expands (i.e., thermal expansion).  Scientists 
estimate the average air temperature and sea level has increased by approximately 7o 
Celsius (13o Fahrenheit) and 400 feet, respectively in the past 18,000 years.  There was 
rapid warming and sea-level rise that occurred at first, which stabilized (relatively speaking) 
at roughly 10,000 years ago, which marks the beginning of the Holocene Epoch – this is the 
time frame and interglacial we are currently living within.    

 
 Recent emissions of greenhouse gases such as carbon dioxide from industrial 

processes, fossil fuel combustion, and changes in land use have been cited as exacerbating 
the “greenhouse effect”.  However, although greenhouse gases are considered as the main 
vehicle behind warming climate and sea-level rise, the forces shaping climate and sea-level 
oscillations can be many and are complexly related.  Factors such as dust from volcanic 
eruptions and air pollution, oceanic currents, solar activity, water evaporation from oceans, 
tectonic activity, land subsidence, isostatic rebound of land, and a host of other variables 
can impact climate and/or sea-level response. 

 
This leads us to two important terms regarding sea level – relative vs. glacio-

eustatic. Glacio-eustatic sea level is the portion of sea level movement (rise or fall) only 
attributable to the melting or uptake of water in the world’s glaciers. Relative Sea Level 
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on the other hand, is the measurement of the sea surface incorporating glacial melt/uptake 
and other dynamics such as land movements and sediment supply. So for instance, in an 
area where mountain building is occurring, the land may be rising at a rate close to that of 
glacio-eustatic sea level. Thus the relative sea-level surface is balanced and the rate of 
movement is close to zero.  Conversely, in areas where land is subsiding (sinking), sea level 
may be considered “rising” at an enhanced rate because glacio-eustatic sea level is rising 
and the land is sinking – New Orleans is a good example.   

 
The relative sea-level rise topic is nicely evidenced in the North Carolina tide gauge 

data presented below (Table 1).  In general, the rate of relative sea-level rise increases 
north to south because the land is subsiding in the northern province of the State.  The 
reason for this is two-fold and briefly; (1) There are more unconsolidated sediments 
underlying the barrier islands, estuaries, and mainland compartments north of Cape 
Lookout.  Accordingly there is a greater tendency for these sediments to compact and 
subside/sink.  And (2), there are land movements that continue to transpire related to the 
retreat of the glacier that once blanketed the northern U.S., which also has caused the land 
in northern North Carolina to sink (known as forebuldge collapse).  
 

 Station Number  Station Name   Rel. Sea-Level Trend
 (mm/yr)  

 Rel. Sea-Level Trend
(inches/century)  

 Period of Data  

 8651370   Duck   4.27 +/- 0.74   16.8 +/- 2.9   1978-2002  
 8652587   Oregon Inlet Marina   2.55 +/- 1.21   10.1 +/- 4.8   1977-1980, 1994-2002 
 8654400   Cape Hatteras   3.46 +/- 0.75   13.6 +/- 3   1978-2002  
 8656483   Beaufort   3.20 +/- 0.54   12.6 +/- 2.2   1973-2002  
 8656590   Atlantic Beach   2.48 +/- 1.99   9.7 +/- 7.8   1977-1983, 1998-2000 
 8658120   Wilmington   2.12 +/- 0.23   8.4 +/- 0.8   1935-2002  
 8659084   Southport   2.04 +/- 0.25   8 +/- 1   1933-1954, 1976-1988 
 8659182   Yaupon Beach   2.92 +/- 0.77   11.5 +/- 3   1977-1978, 1996-1997     

 
Table 1 – Relative sea-level trends for N.C. water-level stations (adapted from Zervas, 2004). 

 
We introduced these aforementioned technical terms and data for the main purpose;  
 
(1)  To underscore the proposed rules being considered by the CRC only pertain to sea-

level rise – they do not address climate change, carbon dioxide emissions, the 
causes of sea-level rise, etc.  While indeed many of these climate factors are 
incorporated by de facto into the sea-level subject, the proposed rules truly 
constitute a sea-level rise policy.  Controversial issues such as carbon credits, 
emission reductions, etc. are not directly part of the proposed rules.    

 
(2)  To also highlight the CRC is operating under the premise that sea level is going to 

continue to rise throughout the remainder of this century.  Moreover, because there 
are no expected reductions in greenhouse gases to occur, the rate of sea-level rise 
could increase as more and more glacial meltwater is donated to the ocean.    

 
(3) To de-mystify the issues associated with relative sea-level rise.  Questions to the 

effect of “Why are there different sea-level rise numbers?” are often the first to 
surface when discussing sea level, and a fundamental understanding of this subject 
provides a basis to understand and comment coherently on the proposed rules.  

 
(II) The CRC Approach to Sea-Level Rise (The Science Panel Report) 
 
 The CRC and the entire N.C. Department of Environment & Natural Resources 
(NCDENR) for that matter has been under pressure to do “something” about sea level.  For 
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the CRC, this has been predicated by two factors in my opinion; (1) Inherently, sea-level 
rise is an important phenomenon impacting the gentle-sloping southeast coastal plains of 
the U.S., such as those that exist in North Carolina.  A “small” rise in sea level can cover 
potentially huge areas (square miles) of land bordering estuaries and barrier islands.  As the 
rule-making organization charged with protection, preservation, development, and 
management within the 20 CAMA Counties, the CRC feels obligated and believes it’s primary 
function is to address coastal hazards such as sea-level rise – again operating under the 
premise that sea-level will continue to rise. (2) Reports from International and National 
Organizations including the U.N.’s Intergovernmental Panel on Climate Change (IPCC) and 
the U.S. Global Change Research Program have developed a host of climate models and 
sea-level rise scenarios, and furthermore have suggested and discussed the impacts of sea-
level rise at rates greater than those we have experienced the past several 
decades/century.  With most of the scientific community in consensus agreement, the CRC 
again has felt obligated to do “something”. 
 
 In the mid 1990s the CRC developed the Science Panel on Coastal Hazards, a group 
populated by geology, engineering, and biology researchers and practitioners that has 
provided guidance and recommendations when tasked.  Issues pertaining to beach 
nourishment sediment criteria, scientific analysis of inlet hazard zones boundaries, and 
other more science-intense topics have been under the purview of the Science Panel in the 
past.  Usually the CRC will take the Science Panel’s information to help create policy via 
their administrative wing, NCDCM.  In January of 2010, NCDENR hosted a Science Forum on 
Sea-Level Rise in North Carolina showcasing a series of expert climate and sea-level 
scientists, and more importantly for this discussion, the forum was used as a platform to 
release a report prepared by the Science Panel concerning current and projected rates of 
sea-level rise in North Carolina.  Most notably, the report projected sea-level rise ranges in 
25-year intervals through 2100 that were envisioned to provide a foundation for future 
policy development and adaptation planning.   
 

Specifically, the 16-page report includes three sea-level rise scenarios based on the 
best available science; 

 
(1)  0.38 m (1.26 ft. or 15 inches) by 2100, or a rate of 4.27 mm/year (“low”) 
(2)  1.00 m (3.28 ft. or 39 inches) by 2100, or a rate of 11 mm/year (“middle”) 
(3)  1.4 m (4.59 ft. or 55 inches) by 2100, or a rate of 15 mm/year (“high”) 

 
However, the blanket rate is 4.27 mm/year (the “low” range) until the year 2030 

when the scenarios begin to diverge – i.e., the rate of sea-level rise in each scenario is the 
same until 2030.  This concept is neatly presented in the accompanying graphic (Figure 1).  
Note the “low” range scenario simply takes the highest historical rate in North Carolina 
(Duck) and extrapolates the line to 2100.  The “low”, “middle”, and “high” range scenarios 
were presented because as mentioned above, key indicators such as the volume of 
greenhouse gases in the atmosphere and physical evidence such as increases in the 
acidification of sea water, increasing rates of glacial melt, etc. indicate the rate of sea-level 
rise we can expect to see for the remainder of this century should increase from its present 
universal rate of roughly 3 mm/year.  How much more of an increase is the big question, 
hence why there are three scenarios.    

 
The Science Panel recommended that a rise of 1 meter (39 inches/3.28 ft.) 

be adopted as the amount of anticipated rise by 2100 for policy development and 
planning purposes.  This constitutes the “middle” range scenario.  The Science Panel also 
recommended a more robust tidal gauge network and a reassessment of sea-level rise 
predictions on a five-year basis.   All of these recommendations were incorporated into the 
proposed rule language. 

http://dcm2.enr.state.nc.us/Hazards/scipanel.htm
http://dcm2.enr.state.nc.us/slr/NC Sea-Level Rise Assessment Report 2010 - CRC Science Panel.pdf
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Fig.1 – Graphic depiction of the Science Panel’s three sea-level rise scenarios presented in their 2010 report.  The 

CRC adopted the “1 meter solution” as their planning benchmark (blue line). 
 
(III) Proposed Rule 
 
 Attached is a draft of the proposed rule that would be added to the State’s 
Administrative Code governing Coastal Management.  It has been marked up by the Shore 
Protection Office.  The CRC has reviewed the language twice in September and November 
2010, and NCDCM has held two small stakeholder meetings as well.  The CRC recently 
directed NCDCM to solicit more local government input and it wouldn’t be surprising to see a 
new version of the rules submitted to the CRC in April 2011 in an effort to gain approval to 
officially initiate the rule-making process.  Thus the County is recommended to submit 
formal written comments as soon as possible.  The rules have three sections summarized 
with commentary below.   
 
Declaration of General Policy (15A NCAC 07M .1301) – this section articulates the role 
of the CRC, recognizes sea-level rise is occurring and will likely accelerate, identifies the 
coastal resources at risk, and the threats to those resources.  The section concludes by 
summarizing the need for the policy (establish a need for planned adaptation to sea level). 
 

Commentary – If the Planning Commission and/or County Board of Commissioners 
(CBOC) have any misgivings concerning the general premise that sea level is rising 
and will continue to rise at possibly an increased rate, then this section would be the 
proper place to levy these types of arguments.   The Shore Protection Office does not 
recommend this however – NCDENR is very entrenched with this thinking and there 
are other elements of the rules that bear attention and have a higher likelihood of 
being modified.    

 
Definitions (15A NCAC 07M .1302) – This section is self explanatory as it defines terms 
such as “planning benchmark”, “relative sea-level rise”, and other vocabulary that are used 
in the following section. 
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Commentary – None, except a small technical suggestion that is highlighted in the 
attached.  Otherwise a hyphen is used throughout this memorandum when referring 
to “sea-level rise” and should be used in the proposed rules because sea level is 
describing something as a compound adjective (in this case “rise”).  If we say sea 
level is rising, then the hyphen should not be used.  

 
Policy Statements (15A NCAC 07M .1303) – This is the most important section of the 
proposed rules as it articulates what is expected of local governments.  There are nine 
components (a – i).  Component (b) formally adopts the Science Panel recommendation for 
a planning benchmark of a 1 meter (39 inches) by 2100, and states this benchmark will be 
used in land use planning.  Many of the other components essentially reserve the right of 
the CRC to develop future rules that pertain to possibly implementing regional benchmarks, 
allow habitats to migrate, and incorporate specific guidance and planning requirements into 
Land Use Plans.  However components (g) and (h) mandate that private development and 
public infrastructure should be designed and constructed to avoid sea-level rise impacts for 
the structure’s design life.   
 

Commentary – The impacts of a 39 inch sea-level rise to Carteret County 
(component (b) in the rules) could be very dramatic for health and human safety 
concerns, let alone for building requirements and possibly even flood insurance 
participation, especially “Down East”.  Moreover, there is no certainty pertaining to 
the benchmark - the rate of rise in the three Science Panel scenarios don't diverge 
until 2030 (i.e., they are the same until 2030), so it would be prudent to not pick 
any single rate until the data indicates one scenario is indeed coming to fruition.  The 
current rate (the “low” scenario) can be used until 2030 for planning purposes and 
this benchmark can be changed to 1 meter once the data start reflecting this (either 
before or after 2030).   As mentioned previously, the “low” scenario is actually the 
highest current rate of sea-level rise in the State (Duck).  Sea-level rise rates are 
lower per se here in Carteret County, so an argument can be made that even the 
“low” rate of 4.27 mm/yr is conservative compared to the Carteret County rates (see 
Table 1 – Beaufort and Atlantic Beach). 

 
Components (g) and (h) of the proposed rules are also problematic, perhaps 

because they lack specificity.  If private property and public infrastructure need to be 
designed to avoid sea-level rise impacts and the planning benchmark is 1 meter, 
then the impacts could be far reaching.  If this needs to be codified in the County’s 
next Land Use Plan (LUP), then as mentioned above, there will be huge impacts.  
Moreover, will there be someone in State government who will determine whether or 
not LUPs specifically or the County in general are adequately addressing sea-level 
rise in terms of private development and public infrastructure?  If this is the case, 
then the level of subjectivity that can be utilized for these decisions is probably 
unacceptable.    
 
In closing and to reiterate, it is recommended the County submit formal written 

comments subsequent to gaining input from the Planning Commission and CBOC.  It would 
be advantageous to address some of the items highlighted above in the “Policy Statement” 
section of the rule only.  Possible alternative language could include a LUP provision for local 
governments to identify the most vulnerable areas within their jurisdiction.  Obviously this is 
just a suggestion and it would be advantageous for the Planning Commission and the CBOC 
to take a close look at the other components of the Policy Statement that were not 
highlighted above.    
 
Cc: Jim Jennings, Director, County Planning and Development 
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15A NCAC 07M .1301 DECLARATION OF GENERAL POLICY  
The  Coastal  Resources  Commission  (hereafter  referred  to  as  the  “Commission”)  is 
charged  under  the  Coastal  Area  Management  Act  (CAMA)  with  the  protection, 
preservation,  orderly  development,  and  management  of  the  coastal  area  of  North 
Carolina.  To  that  end,  the  Commission  is  specifically  charged with  the  protection  of 
certain rights and values, which include ensuring the protection of public trust resources 
and  access  to  those  resources,  preserving  the  quality  and  optimum  use  of  water 
resources, managing  land  use  and  development  to minimize  environmental  damage, 
and preserving private property rights.  
 
The Commission  recognizes  that global  sea  level  rise  is occurring as a natural hazard, 
and  is predicted to continue and possibly accelerate during the next century. Sea  level 
rise will intensify the challenges that the Commission faces in preserving and managing 
the  natural  ecological  conditions  of  the  estuarine  system,  barrier  dune  system  and 
beaches, while perpetuating their natural productivity as well biological, economic and 
aesthetic values.  
 
Sea  level rise  is a coastal threat that magnifies other coastal hazards such as  flooding, 
storm surge, shoreline erosion, and shoreline recession. Sea level rise is also a threat to 
the  use  of  and  access  to  public  trust  resources, water  resources  and  quality,  private 
property and development, and public property and infrastructure.  
 
The Commission recognizes that sea  level rise  is a pervasive and persistent hazard that 
must be incorporated into all aspects of the coastal program. Incorporation is necessary 
in  order  to  address  the  implications  of  the  expected  continuing  rise  in water  levels, 
along  with  the  resulting  magnification  of  hazards,  disruption  and  losses  that  such 
increases will bring.  
 
The goal of this policy  is to establish a framework for planned adaptation to rising sea 
levels.  Planned  adaptation  will  help  to  minimize  economic,  property  and  natural 
resource  losses, minimize social disruption and  losses to public trust areas and access, 
and minimize disaster recovery spending. 
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15A NCAC 07M .1302 DEFINITIONS  
 
As used in this Section:  
1.  “Accommodate” means  designing  development  and  property  uses  such  that  their 
function is not eliminated as sea level rises. 
2. “Conservation measures” are non‐regulatory tools that can  include easements,  land 
acquisition, low impact development, and similar measures. 
2. “Planned adaptation” means taking a proactive and deliberate approach to designing 
and implementing measures to either live with, or retreat from, rising seas.  
3.  “Planning benchmark” means a  scientifically‐based amount of  sea  level  rise  that  is 
expected to occur by a specified time.  
4.  “Relative  sea  level  rise” means  an  increase  in  the  average  surface  height  of  the 
oceans over a  long period of  time  that may be caused by an absolute  increase  in  the 
water level, by sinking of the land at the water’s edge, or by a combination of the two.  
5. “Sea level rise” means an increase in the average surface height of the oceans over a 
19‐year tidal epoch.  
6.  “Shoreline  erosion”  refers  to  the  chronic  or  episodic  landward  migration  of  a 
shoreline caused by the loss or displacement of sediment.  
7.  “Shoreline  recession”  means  the  long‐term  landward  migration  of  the  average 
position of a shoreline.  
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15A NCAC 07M .1303 POLICY STATEMENTS  
(a)The Commission will promote public education of the  impacts associated with rising 
sea levels and measures to cope with changing shorelines. 
 
(b)  The  Commission  shall  adopt  planning  benchmarks  pursuant  to  the  best  available 
scientific information, recognizing that there is a measure of uncertainty involved in any 
projection  of  future  conditions.  The  Commission’s  Science  Panel  on  Coastal  Hazards 
prepared  a  North  Carolina  Sea‐Level  Rise  Assessment  Report  (March  2010)  which 
projects  a  relative  sea  level  rise  range  of  0.38 meters  (15  inches)  to  1.4 meters  (55 
inches) above present levels by the year 2100. This report, and any future updates, will 
be  available  from  the  Division  of  Coastal  Management  and  posted  on  its  website. 
Consistent with this report, the Commission adopts a planning benchmark of one meter 
(39  inches)  of  relative  sea  level  rise  above  present  by  2100,  for  the  twenty  coastal 
counties. The benchmark will be used  for  land use planning, and to assist  in designing 
development and conservation projects. The planning benchmark shall be reviewed at 
least every five years, and adjusted if necessary.  
 
(c)  Relative  sea  level  rise  is  not  uniform  across  the  State’s  coastal  zone,  and  the 
differences  are  amplified  by  topographical  variations. As  a  result,  specific  adaptation 
measures might not be appropriate  for all communities  in  the coastal  zone, or at  the 
same  time. Pursuant  to available scientific data and  justification,  the Commission may 
apply regional benchmarks and adaptation measures as appropriate for different parts 
of the coast. 
 
(d) CAMA directs  the Coastal Resources Commission  to protect  coastal  resources and 
their  productivity.  Sea  level  rise  is  altering  the  physical  and  chemical  aspects  of  the 
coastal  area,  and  increasing  the  susceptibility  of  upland  areas  to  inundation,  storm 
surge, and accelerated erosion.  Intertidal areas are being flooded at greater frequency 
and  to  greater  depths,  spurring  landward migration  of  coastal  habitats.  In  order  to 
maintain their ecological function, fisheries habitats such as nursery areas may need to 
migrate  landward,  keeping  pace  with  rising  waters.  The  Commission  may  consider 
appropriate  conservation  and  regulatory  measures  that  can  enable  resources  and 
habitats to migrate and persevere. 
 
(e)  The  Commission  has  the  responsibility  to  assist  local  governments with  land  use 
planning guidance and support. Due to the technical nature of sea level rise science and 
the need for a coordinated adaptation strategy, the Commission shall, to the best of its 
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ability,  provide  local  governments  with  scientific  data  and  technical  assistance  with 
regard to adaptation planning and specific adaptation measures. Specific guidance and 
planning requirements will be  incorporated  into the Commission’s Subchapter 7B Land 
Use  Planning  Guidelines.  The  Commission may  provide  financial  assistance  for  local 
adaptation planning and implementation as available. 
 
(f)  It  is  in  the  State’s  interest  to  invest  in  long‐term  sea  level  rise  research  and 
monitoring, as such investments will contribute to  lowered future economic losses and 
disruption.  The  Commission  will  actively  support  efforts  by  the  State  to  fund  data 
collection, research, and monitoring. 
 
(g)  In order to minimize the magnification of hazards, disruption and  losses associated 
with water levels, private development should be designed and constructed to avoid sea 
level rise  impacts within the structure’s design  life to the maximum extent practicable, 
except  in  instances where the structure  is built to serve an adaptation purpose. Water 
dependent  structures  should  be  designed  to  accommodate  projected  sea  level  rise 
within their design life. The Commission may require additional development standards 
for new and replacement structures built within areas subject to sea level rise impacts. 
 
(h)  In order to minimize the magnification of hazards, disruption and  losses associated 
with water levels, public infrastructure should be designed and constructed to avoid sea 
level  rise  impacts  within  the  infrastructure’s  design  life  to  the  maximum  extent 
practicable, except in instances where the infrastructure  is built to serve an adaptation 
purpose. Water dependent  structures  should be designed  to accommodate projected 
sea  level  rise  within  their  design  life.  The  Commission  may  require  additional 
development standards  for new and  replacement structures built within areas subject 
to sea level rise impacts. 
 
(i) The Commission shall, on an ongoing basis, review and revise its Subchapter 7H State 
Guidelines  for Areas of Environmental Concern  to ensure  that  these  rules account  for 
the additive effects of sea level rise. The Commission shall also ensure that Procedures 
for  Handling  Major  Development  Permits;  Variance  Requests;  Appeals  from  Minor 
Development  Permit Decisions;  and Declaratory  Rulings  account  for  the  exacerbating 
effects of sea level rise. 
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Questions regarding AGW  forced SLR .

Following an EPA / NOAA  ‘09 report proposing 39" 
SLR by 2100, the NC Coastal Resources Commission 
(  Land Use Regulators of 20 Coastal Counties) hired 
a Science Panel to evaluate SLR.
The CRC Science Panel found highest current rate 
of SLR at Duck NC (  questionable short term station 
now abandoned ) and projected 15"  SLR by 2100 due 
to Rise of Sea and Subsidence of OBX Islands.
From that, the CRC -SP cited UN-IPCC report, and 
projected 39" SLR by 2100 as a " Conservative 
Projection".
(http://www.climatechange.nc.gov/PDFs/NC_Sea_Level_Rise
_Assessment_Report_2010_CRC_Science_Panel.pdf)
NOAA has established and funded a multimillion 
dollar PR office in Charleston SC to promote " No 
Regrets " SLR policy .
NC State U has become Federally  Funded research 
center to prove AGW.
However, Spencer Rogers ( NC Sea Grant ) said that 
NOAA had thus far been unable to isolate a signal of  
increased rate of SLR for NC .

In March CRC Meeting, the Land Alliance of North 
Carolina  observed:
1)  If SL is rising at a more rapid rate by any cause, 
we need to know it, so property owners can plan for 
it.
However,
2) The CRC -SP ignored tide gauge data  beginning 
with US Coast Survey stations in 1850's
3) The CRC -SP failed to compare US Coast Survey 
Charts from 1850's with Current Charts.
( If Duck data of 15" / 100y.  SLR historical trend is 
accurate, that is nearly 24" over 150 yrs.. 
We think that should show up on Charts. )
Aside from the appallingly  sloppy faux science (FoSi) 
noted above, we commented,
4) Heartland Report ( A. Watts - 
http://www.heartland.org/books/SurfaceStations.html )
questions validity of NOAA Temperature Record due 
to:

a) Excessive Urban Warming of NOAA Temp. 
Gauge Station locations

b) Invalid Computer Adjustment intended to 
correct for above,  actually raises Temp Record.
Although we can not check validity of Science in 
Greenland, we should be able to validate accuracy or 
error of  Temp Stations in Eastern NC.
( No response from the CRC.)

                                                  

The CRC stopped short of their intended imposition 
of mandatory planning for 39" SLR by 2100, 
instead, requiring all Local Coastal Governments to 
"consider"  SLR  in planning "somehow".

Subsequently,  the Dept. of Coastal Management  
(DCM-  Staff for theCRC),  went around the CRC and 
published a document to educate school children and 
Coastal Leaders,  on the dangers of SLR,  citing the 
CRC -SP projection of 39" by 2100,  and depicting past 
Beach Erosion ( perhaps implying Past Beach 
Erosion was caused by future Sea Level Rise?).  No 
mention was made of NC Beach Erosion possibly 
caused by CRC approved dredging. 
(http://dcm2.enr.state.nc.us/Hazards/slr.html)

It appears that State agencies, CRC and DCM  care 
less about hard facts, like the Tide Gauge Record or 
Historical Charts,  and more about fuzzy FoSi of 
AGW,  which, apparently they believe will obviate any 
past trends with eventual rapid warming forcing 
rapid SLR in the future; consequently, the discussion 
will focus on the NOAA temp. record.

We recently recvd. Menne et.al. Rebuttal to Watts 
from Shore Protection Officer of Carteret County.
(http://www1.ncdc.noaa.gov/pub/data/ushcn/v2/monthly/me
nne-etal2010.pdf)
Thru the heavy jargon,  it seems that Menne says --   
although records of relocation of stations is 
incomplete and confusing,  some data  from poorly 
located stations (subject to heat influence),  were 
actually cooler than data from pared well located (non 
heated) stations, and the record from some pared 
well located stations ( without warming sources) 
were warmer than the poorly located (heated) 
stations,, and it's getting warmer.   
( ?? Surely, I must have misunderstood. )

We have contacted A. Watts. He indicates an 
evaluation of Menne et.al. will be available soon.

QUESTIONS:
1)  Is there verification of proper Location  of NOAA  
Temperature  Stations in Eastern NC, and what is 
the Temperature record? 
2)  Is there any research that evaluates NOAA 
Computer Adjustments of Temperature Data ?

Bill Price   LA-NC  336-214-2676
June  16,  2011 
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        wish I could be the bearer of good news, but that’s not going to 
                 happen here. In fact, I will measure the success of my comments by 
                 how concerned you are when I’m done: the more the better.

Who am I to be saying anything? Quite frankly it doesn’t really matter who I am, 
as I’m just the messenger, the lowly canary in the mine. If you must have more: 
I’m a physicist who has worked for some thirty years trying to improve our 
environment, using real science. I haven’t been paid by anyone for this.

Let’s start with the big picture and work our way down to a specific example of 
interest: the 2010 North Carolina Sea-Level Rise Assessment Report.

Today, real Science is under an intense assault. The simple reason is that those 
with political agendas or financial gain at stake, fully understand that genuine 
Science is a major obstacle in their path to achieving their ends.

Science is about real world facts and truth. Needless to say, facts and truth are 
anathema to propaganda promoters. But as much as they would like to, these 
evangelists realize that they can’t simply discard Science. It is too imbedded in 
our history.

So they have taken a different, more subtle attack on this impediment. Their 
strategy is to sway individual scientists into becoming advocates. When 
enough of these attenuated individuals speak out in their favor, the public can 
be fooled into believing that what they are hearing is actually “science.”

Let’s take my home state (NC) as an example. North Carolina has an 
extraordinary amount of coastline, so a key agency set up by our legislators is 
the NC CRC (Coastal Resource Commission) <<http://tinyurl.com/6h4gqon>>.

The paid staff of NC CRC is DCM (Division of Coastal Management). It’s stated 
objective is: “to protect, conserve and manage NC's coastal resources... through 
a model program using ... best science to shape publicly supported policies and 
decisions.” Sounds good, right? (See <<http://tinyurl.com/4szmwmm>>.)

As I understand it, the NC DCM chose a 13 member “Science Advisory Panel”.  
These selected people are a driving force behind the stated “best science” 
guarantee — so we would expect that they would be the crème de la crème. You 
can draw your own conclusions about that after finishing this critique.

But why is this agency emphasizing the concept of “best science” anyway? 
Clearly, the audience for this message is politicians and citizens.

Such agencies not only want to keep their job, but they would also like to be in 
an expanding position of influence.

What that translates to is that when they generate a report, they want us to not 
only accept it as legitimate, but also to ask them for additional help and advice.

http://tinyurl.com/6h4gqon
http://tinyurl.com/4szmwmm


To attain that end, they are using a well-established marketing technique: tying 
their credibility to something they know we already believe in — in this case, 
“best science.”  After all, who can argue with “best science”? And in dealing with 
technical matters, who can ask for more than “best science”?

With that said, please consider two things: 
    1) do citizens even know what “best science” is, and 
    2) are NC citizens actually getting “best science” from these NC agencies?
-------------

To answer that we need to know what “Science” really is. At its core, science is a 
process. The process is about evaluating actual evidence to come to conclusions 
about how our world works right now. The better we understand today’s reality, 
the better we can guess as to what we can expect in the future.

The fundamental time-tested process of science is called the Scientific Method. 
In layman’s terms this means that when a hypothesis is proposed, that we 
subject it to a comprehensive, objective, transparent and empirical assessment. 
The methodology and results are available for all to see, and can be replicated.

Note that at no time is there is any “consensus” in this process. In fact, many of 
the famous scientists who have gotten us where we are today, made discoveries 
that were the exact opposite of what the consensus was in their time. History is 
replete with examples where the consensus of experts was wrong.

True scientists are people who continually ask “how?” and “why?”. One thing 
is for certain: the proper answer to any how or why question is NEVER “because 
Dr. Expert said so.” For example, we don’t say that gravity is real because 
Newton said so — but rather because Newton proved it to be so (using the 
Scientific Method).

So that is what we should look for when a claim of “best science” is made: that 
all assertions made are subjected to a comprehensive, objective, 
transparent and empirical assessment.
-------------

So now on to question #2:  are NC citizens getting “best science” from the NC 
DCM — especially their “Science Advisory Panel”?

A pertinent case in point is the 2010 “NC Sea-Level Rise Assessment Report” 
(<<http://tinyurl.com/4a24my9>>). Just to make sure that citizens were 
onboard with DCM’s marketing strategy, the official release of this paper stated: 
“The report synthesizes the best available science on sea level rise...” 
<<http://dcm2.enr.state.nc.us/News/2010%20Releases/slrreport.html>>.

NC citizens not only have a right, but they have an obligation to ascertain 
whether in fact they are getting what they are paying for. So let’s look closer 
as to what we are being asked to accept as “best science” here.

http://tinyurl.com/4a24my9
http://dcm2.enr.state.nc.us/News/2010%20Releases/slrreport.html


Question 1: is the Scientific Method used in arriving at the main conclusions of 
this report? 

Answer: The term “Scientific Method” does not appear in this report, and there 
is no evidence that it has been utilized in reaching the panel’s conclusions. On 
the other hand the word “consensus” appears twice, and “best science” is NOT 
about consensus. This is a red flag that the methodology used in this report is 
seriously flawed.

Question 2: how comprehensive is this report. One way to evaluate that would 
be to examine how detailed is the data they have that they are basing their 
conclusions on. 

Answer: The primary data set is from one location (Duck), using some twenty 
five years of scientifically crude tidal gauge measurements, and stopping in 
2002 (!). This does not pass muster as being scientifically sufficient data — 
either in accuracy or quantity. (We’ll go into this matter in detail, in Part 2 of this 
critique. Just one tidbit is that the NOAA site doesn’t even list Duck as a sea 
level measuring location. See <<http://tinyurl.com/66bbn9z>>.)

Question 3: how objective is this report — i.e. how many factors affecting sea 
level rise are genuinely explored? 

Answer: The entire focus appears to be based on one possible cause: 
Anthropogenic (manmade) Global Warming (AGW). There is no evidence that 
AGW is questioned, or that other influences are given serious consideration. It 
seems that the panel started with the key assumption that AGW will consequen-
tially affect NC sea level rise, and then went about finding sources that 
supported that belief. If so, this is absolutely not how “best science” works.

Question 4: how transparent is this report — i.e. how available is the data to be 
publicly examined? 

Answer: The Duck data is available (see: <<http://tinyurl.com/69dfqno>>). 
However, the projections in the report (e.g. 39 inch NC sea level by 2100) are 
based on other studies, where the data and models are not always transparent.

Question 5: how empirical is this report — i.e. are the conclusions based on 
real-world measurements? 

Answer: The key reports referenced (IPCC & Rahmstorf) are not empirical-based 
assessments. Both use computer models that are based on several unidentified 
and scientifically unproven assumptions. No matter how fancy the ultimate 
facade is, when the foundation is built on sand, it will collapse.

So the bottom line here is that this report fails on all five real science questions 
used as a template. As such, the conclusions are not only very suspect, but they 
are definitely not based on using “best science.” When we read this report we 
are entering into the realm of opinions and unscientific beliefs. 

http://tinyurl.com/66bbn9z
http://tinyurl.com/69dfqno


Part 2 of this critique is a 25± page addendum that looks at the validity of the 
primary technical statements made in the 2010 NC Sea-Level Rise Assessment 
Report. Based on what we have just seen here, it should be no surprise that 
essentially all the significant assertions of this report are not supported by real 
science. Before we get into that, though, here are two general observations. 

First, I’d like to address the frequently used term “skeptic.” Remember what was 
the hallmark of a real scientist? It’s an individual who continually asks “How?” 
and “Why?”.  In other words, skepticism is a requirement of being a true 
scientist!  The eye-opening revelation here is that the people who are calling the 
other side “skeptics,” have unambiguously identified themselves as those who 
are against real science!

To take the skepticism out of science would be akin to taking the eyesight away 
from a painter. Yet some evangelists (in their attempt to undermine real science) 
have aggressively tried to convey to the public that skepticism is a bad thing. Let 
me unequivocally state:  to be a skeptic is a scientific badge of honor.

Secondly, please consider the inconsistency of what is going on here. Basically 
what the 2010 NC Sea-Level Rise Assessment Report says is that they consider 
the IPCC’s sea level projection (of 15”± by 2100) to be inadequate. Instead they 
favor the opinions of a researcher named Stefan Rahmstorf, who projected the 
sea level rise to be some three times what the IPCC did (55”±). (See figure.)

The authors of this report appear to have tried to make their position look 
“moderate” by picking a number in the middle of these two predictions: 39”. In 
Part 2 you will see how unscientific both predictions are — but that’s not the 
point here.



As mentioned earlier, the thirteen members of the CRC Science Panel apparently 
all subscribe to the theory of manmade global warming. Put another way, they 
all have the same ideology. It brings to mind that famous quote by William 
Wrigley: “When two people always agree, one of them is unnecessary.”

In any case, if someone stood up and questioned their global warming beliefs it 
would be like someone saying that they doubt that Moses parted the sea. There 
would likely be a displeased response that this individual has the impudence to 
question the stated consensus of some of the world’s leading scientists.

That is what the IPCC is: a UN organization that got together selected experts 
and hammered out a document that puts forward their case for manmade 
global warming.

So, when this Science Panel was asked to look into the sea-level rise for North 
Carolina, why didn’t they just say: the IPCC experts have essentially already 
done all the work here, so let’s go with their projection (with small tweaks for 
local conditions like subsidence)???

You can make your own conclusions but it appears that they felt that they had 
to come up with something to get people’s attention. In the unscientific society 
we currently find ourselves in, it was an easy matter for them to find other like-
minded researchers who had constructed computer models that projected wildly 
speculative outcomes.

BUT, in doing so, they had to throw the IPCC conclusions under the bus! 
That’s right. The same people who are offended when someone questions the 
IPCC, now tell us that the IPCC’s figures for future sea level rise are dead wrong. 
But these are the same individuals who say: “the IPCC’s projections are the 
stated consensus of the world’s leading scientists”!

Think about this: if the IPCC consensus of experts can be seriously wrong 
about sea level rise, why can’t they be just as wrong about other things?

This whole matter shines an unflattering light on today’s standards. That some 
will swear by the IPCC when it supports their agenda, but then will quickly 
ditch the IPCC when it doesn’t, should tell you all you need to know.

What is their agenda? Well that will have to be the subject of another paper, but 
it clearly has nothing to do with science, or the environment.
--------------

Here’s another question that should be asked: is this 2010 NC Sea Level Rise 
Assessment Report an aberration or is it the norm?  Unfortunately, the evidence 
says that this level of unscientificness has become routine.  Another recently 
released report “Coastal Wind: Energy for North Carolina’s Future” is a similar 
propaganda piece, where the important parts are based on political correctness, 
not on real science (see <<http://tinyurl.com/62s98uh>>).

http://tinyurl.com/62s98uh


There will undoubtedly be people who don’t like this message, and the 
instinctive reaction of some of them will be to disparage the canary.  Just keep in 
mind that no matter what they say to change the focus, it does not alter the fact 
that the emperor has no clothes.

So what’s the solution? Here’s an outline of a suggestion:
a) Have state agencies make it a requirement that all of their technical reports 

be firmly rooted in the Scientific Method.
b) Closely examine the commitment to real science by the staff at NC DCM. Any 

that are not fully onboard with using real science should be downsized.
c) Thank the Science Panel for their efforts, and then get a new panel of scientists 

who are committed to science based on the Scientific Method.
d) Scrap all unscientific reports done in the last two years by NC agencies and 

generate new studies, this time based on Scientific Method science.

Let me make one final point perfectly clear: I am not saying the projected rise of 
39 inches is wrong (although it is very likely way too high).

What I am saying is that this projection is not based on a comprehensive, 
objective, transparent and empirical based assessment — i.e. it is not based on 
real science aka “best science.” In other words, the methodology was wrong.

We can and should do much better.

John Droz, jr.
Physicist & Environmental Advocate
NC-20 Board of Directors and Scientific Advisor

Morehead City, NC
aaprjohn@northnet.org

For Part 2 of this critique go to <<http://tinyurl.com/65vo4z9>>.

[BTW, if you don’t have the time to read all of the technical critiques of Part 2, 
then to get a more balanced perspective it is strongly recommended that you 
read this one recent paper by world renowned sea level expert, Nils-Axel Mörner 
“The Great Sea-Level Humbug” (<<http://tinyurl.com/4ojme2f>>).]

http://tinyurl.com/65vo4z9
http://tinyurl.com/4ojme2f
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{A Different Perspective, Part 1 (an overview) is at: <<http://tinyurl.com/65788r4>>. 
Consider the information below when deciding how genuinely scientific the 2010 
NC Sea-Level Rise Assessment Report is, see <<http://tinyurl.com/6cqdz54>> 
(which has been marked up to correspond to the following comments).}

#1 - On Page #3 of the NC Sea-Level Rise Assessment Report it says:
“The Science Panel offered to prepare a report, based on a review of the 
published literature, of the known state of SLR for North Carolina.

It will be very apparent from the comments below, that a considerable volume of 
published literature was not chosen to be referenced by the Science Panel. The 
appearance is that the Science Panel decided that they wanted a report that 
projected a large increase in NC sea-level rise, and that any published study  
that concluded otherwise was dismissed. Furthermore, why would the Science 
panel restrict themselves to “published” reports. Does “published” somehow 
imply more credibility? [No it does not.] Lastly, they should have added that they 
would write their report also “based on consultations with scientists 
representing a broad range of views.” There is no evidence that happened either.

#2 - On Page #3 it says:
“This report synthesizes the best available science on SLR as it relates 
specifically to North Carolina... The intent of this report is to provide North 
Carolina’s planners and policy makers with a scientific assessment of the 
amount of SLR likely to occur in this century.”

See Part 1 for a discussion of these “best science” claims. Additionally, the 
evidence contained in this Part 2 does not support these assertions.

#3 - On Page #3 it says:
“The report does not attempt to predict a specific future rate or amount of rise 
because that level of accuracy is not considered to be attainable at this time. 
Rather, the report constrains the likely range of rise and recommends an 
amount of rise that should be adopted for policy development and planning 
purposes.”

Not sure what this is saying, but it appears like the authors want to have it both 
ways: 1) they rightfully acknowledge that an accurate future prediction is 
unattainable, yet despite that 2) they make a future prediction that they expect 
NC to use for development and planning purposes. 

#4 - On Page #6 it says:
“Determining the average height of the sea involves isolating the long-term Sea 
Level Rise (SLR) associated with global warming from a variety of regular 
water level fluctuations including those driven by waves, tides, currents, 
storm surge, atmospheric pressure differences, and ocean surface topography 
resulting from large-scale ocean circulation. Such an assessment is possible 
given our understanding of the mechanics of these fluctuations.”
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Embedded in this fundamental opening position statement, are some profound 
assumptions: 
 A) That we understand what they mean by “global warming”. Nowhere is this 

term defined. Does it mean “Anthropogenic Global Warming” (AGW)? The 
omission of a definition of a key factor that the authors are using as a basis to 
justify their projection for a high sea-level rise, is mystifying and unscientific.

B) That “global warming” is a scientifically proven matter. Again this is hard to 
discuss since no definition is given. If, in fact, it IS AGW that they are referring 
to, then this is a scientifically unsettled matter and should be so noted. Here 
is one of thousands of studies that disagree <<http://tinyurl.com/4khm7vf>>.

C) That many other factors (mostly natural) which have been proven to affect 
sea level measurements can simply be discarded. These include: long term 
weather patterns (e.g. El Niño), Atlantic multidecadal oscillation, subsidence, 
plate tectonics, isostatic rebound, artificial reservoir water impoundment, etc. 
Even though some of these (not all) are mentioned in the next paragraph, why 
weren’t they also in this list? 

D) That we adequately understand the mechanics of all these items. Where is 
the proof for such an enormously significant statement? None is provided.

E) That the “global warming” component can be separated out from all other 
influences. That they can make a definitive statement that an unscientifically 
proven item can be accurately separated from all naturally occurring 
contributors, simply strains credulity. This is not a science-based position.

What would have been more helpful would have been a table listing ALL 
know influences on sea level in column #1. Column #2: whether the item is 
manmade or natural. Column #3: RSL or MSL. In column four list the 
range of influence each factor is known to have. In the last column indicate 
the degree of confidence we have in our understanding of each factor.

The bottom line here is that until we can do all of the following, that coming up 
with a future sea level rise prediction is nothing short of reading tea leaves:

1) scientifically prove AGW, and
2) scientifically prove the exact effects of each of the numerous other factors 

identified to influence sea-level rise, and
3) scientifically prove the additional AGW component, if any.

#5 - On Page #6 it says:
“Currently, MSL (global Mean Sea Level) is rising at a rate of approximately 
2mm per year (0.08 inches/yr) if averaged over the last hundred years, and 
around 3mm per year (0.12 inches/yr) over the last fifteen years. The rate of 
MSL rise has increased in response to global warming.”
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This talk of MSL is confusing as the report says “it is RSL that is more relevant 
for coastal management.” (P7) and “RSL change will, for most coastal locations, 
be different from globally predicted MSL changes” (P8). So what’s the point of 
this MSL information — which is questionable besides??

There are multiple embedded disputable assertions in these two sentences, 
which are based on selectively chosen studies. For instance the authors assume 
that rising global CO2 will result in rising global temperatures. There is 
considerable evidence to dispute this belief, but supplying hundreds of studies 
that show otherwise is beyond the scope of this critique. For a simple example 
see <<http://tinyurl.com/3l2gc6>>.

Another assumption of the authors is that the rising CO2 will result in higher 
sea levels (again assuming that by “global warming” they mean AGW). An 
expert wrote me: “I attach a simple graphic (see below) that you might find 
informative. It shows that sea levels have been rising at a fairly constant rate 
since at least 1860 but that greenhouse gases didn't begin to have a significant 
impact on climate until at least 1960, which makes it difficult to attribute sea 
level rise over the last 150 years to anthropogenic global warming. The links to 
the data sources are there, so you can reconstruct the graph if you want to.”
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Still another questionable part of this statement is when they say “Currently, 
MSL is rising at a rate of approximately 2mm per year if averaged over the last 
hundred years.” The reader should be aware that conclusions can easily be 
manipulated just by carefully picking the beginning and end points of the 
period examined. A report based on “best science” would be extremely careful 
about this, and show how such arbitrary period selections can skew the results. 

For example the University of Colorado researched eight different long range 
studies, each with many stations. They show a mean increase of 1.65mm/yr 
since 1860 <<http://sealevel.colorado.edu/tidegauges.php>>. To scientists, this 
is statistically quite a bit less than “approximately 2mm”.

There is nothing the matter with the authors expressing their considered 
opinions. However, in a “best science” report, opinions should be identified as 
such and carefully segregated from empirically proved facts. One way of doing 
that is for the authors to acknowledge that there are other studies from qualified 
experts that disagree with their opinions. For example, regarding their very sig-
nificant assertion that there is recently an accelerated sea level rise, see:

A) As far as recent (satellite) measurements, a researcher plotted a few NC 
coastal points (e.g. Pamlico Sound) using the Topex Poseidon satellite data, 
and the results ranged from -1.5 mm/yr to +1.1 mm/yr. (See 
<<http://tinyurl.com/yzrauxe>>.)

B) Regarding accelerated sea level rising, Dr. Willem de Lange (Coastal 
Oceanographer, and IPCC expert reviewer) wrote: “The IPCC Assessment 
Report 4 report emphasizes a single paper (which was not available when I 
conducted my review), which spliced the satellite data onto the tide gauge 
data to ‘find’ acceleration in sea level rise over the period of satellite 
measurement. This is being used to imply that global sea level rise is 
accelerating due to global warming (now renamed Climate Change). The 
satellite data only covered the period of increasing sea level associated with 
decadal cycles, and the known discrepancy between satellite trends and tide 
gauge trends was not corrected for. This is poor science comparable to the 
splicing of proxy and instrument data in the infamous Hockey Stick graph, 
and the splicing of ice core and instrumental CO2 measurements to 
exaggerate the changes.” (See <<http://tinyurl.com/pmk98g>>)

C) “Linear Rate of Sea Level Rise is Detected, with No Acceleration” is the 
conclusion of this 2010 Journal of Geophysical Research paper 
<<http://www.nipccreport.org/articles/2010/sep/03sep2010a7.html>>

D) A PhD with experience in this area wrote: “The satellite sea level 
measurements and tide gage sea level measurements are almost incompatible 
for comparison, and until there is at least 50 years of satellite data, the 
satellite data can't be used for any meaningful analysis of the long term 
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changes.  And from what I have read about the vertical accuracy of satellite 
measurements,  (on the order of plus or minus 6 cm), the data is essentially 
useless for looking at changes of a few mm per year.”

E) Putting in the Latitude (36.169608) and Longitude (-75.7551854) of Duck 
NC into the University of Colorado’s Interactive sea level map 
(<<http://tinyurl.com/4f49mo6>>) results in the following graph — which 
does not evidence any consequential acceleration.

F) In the article "Rise of Sea Levels is 'the Greatest Lie Ever Told'" 
(<<http://tinyurl.com/d4zayx>>) it says:

“There is one scientist who knows more about sea levels than anyone else in 
the world it is the Swedish geologist and physicist Nils-Axel Mörner, formerly 
chairman of the INQUA International Commission on Sea Level Change. And 
the uncompromising verdict of Dr Mörner, who for 35 years has been 
using every known scientific method to study sea levels all over the globe, is 
that all this talk about the sea rising is nothing but a colossal scare story.

“Despite fluctuations down as well as up, ‘the sea is not rising,’ he says. "’t 
hasn't risen in 50 years.’ If there is any rise this century it will ‘not be more 
than 10cm (four inches), with an uncertainty of plus or minus 10cm’. And 
quite apart from examining the hard evidence, he says, the elementary laws of 
physics (latent heat needed to melt ice) tell us that the apocalypse conjured 
up by Al Gore and Co could not possibly come about.

“The reason why Dr. Mörner, formerly a Stockholm professor, is so certain 
that these claims about sea level rise are 100 per cent wrong is that they are 
all based on computer model predictions, whereas his findings are based on 
‘going into the field to observe what is actually happening in the real world’.”

G) “Sea Level Rise: An Update Shows a Slowdown”. This points out scientific 
evidence that sea level changes are cyclical, not just increasing. (See 
<<http://tinyurl.com/ydy5bo4>>.) 
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“So rather than evidence of accelerating sea level rise in recent years, what we 
have is nothing more than the same type of variation that has been going on 
for at least 100 years. It was merely a coincidence that the satellites began 
observing the sea level rise during a natural upswing in the rate of sea level 
rise, that has now turned into a downswing — a behavior that has repeated 
itself a good half-dozen times during the past century.”

H) George H. Taylor is a Certified Consulting Meteorologist and was Director of 
the Oregon Climate Service, Oregon State University. One pertinent paper he 
wrote is "Holocene Temperatures and Sea Level Changes" 
<<http://tinyurl.com/6cbbm5y>>. Among other things he concludes:

“Sea level rise does not show the same type of behavior as the air and sea 
temperatures. Rather, there has been a continuous rise in sea level since the 
last glacial maximum ended. However, the rate of rise had dropped steadily 
over the last several thousand years, and shows signs of continued decline 
over the last hundred.”

I) "2010 Sea Level: Largest Drop Ever Recorded?" is an interesting commentary: 
<<http://tinyurl.com/63ujvsr>>. Again this shows the speculativeness of 
computer projections based on numerous unknown assumptions.

#6 - On Page #6 it says:
“Sea Level Rise can be directly measured in a straightforward way.... A tide 
gauge can be as simple as a long ruler nailed to a post on a dock. ..  Tide 
gauges were not built with the intention of measuring changes in sea level.”

This seems to say that NC future coastal policies will be based on measurements 
that are scientifically crude — i.e. that they are not all that accurate, are not all 
that well controlled, and that there are many influencing factors (mostly natural, 
but some manmade) that we do not really know the exact consequences of.

#7 - On Page #6 it says:
“When looking at a tide gauge record, the data is representative only of RSL 
(as discussed above), so areas that are experiencing tectonic or sediment 
compaction change will bias any attempt to determine the global, MSL 
signal. However, it is RSL that is more relevant for coastal management.”

The bold part is confusing. Although it is correct, the question is “So what? We 
are not trying to determine MSL. It is unclear how this part adds any value to 
the report and probably should be deleted.
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#8 - On Page #6 it says:
“A drawback to tide gauges in North Carolina, in addition to their small 
number, is that most of them don’t extend back in time more than 50 years, 
making it difficult to resolve changes in the rate of rise over the decades. The 
RSL rise record for northern NC was recently extended back in time to AD 
1500 using organisms, which are sensitive to the level of the sea and 
preserved in thick peat deposits, as a proxy for sea level (Kemp et al., 2009). 
This record resolves an increase in the rate of SLR from 0.8 mm per year to 
3.8 mm per year that occurred AD 1879-1915, which corresponds well with 
nearby tide gauges.”

This seems to say that NC future coastal policies will be based on empirical 
measurements which cover a miniscule amount of geological time (the DUCK 
data used here only goes back about 25 years). This is “augmented” by a single 
study using organisms to purportedly determine Relative Sea Level Rise.  How 
peat data from 1879-1915 can “correspond well” with tide data from 1985-
2010 is not explained.

For some reason the report authors (who, by all indications, seem to subscribe 
to the theory that “global warming” is the main driver here — i.e. that CO2 
increases will increase temperature, and thus the sea level) failed to discuss how 
a pre 1915 sea level rise was caused by CO2. It would appear obvious that there 
are other mechanisms (both plus and minus) at work, but these do not get any 
meaningful consideration in this report.

#9 - On Page #7 it says:
That “more accurate” (Jason-1) satellite measurements have only been available 
since 2001, and that these measure MSL. 

Accurate measurements for ten years is clearly insufficient in determining things 
like hundred year trends.  Additionally the report repeatedly states that RSL is 
the important factor, yet satellites do not measure RSL.

#10 - On Page #7 it says:
“The IPCC Fourth Assessment Report (IPCC, 2007) contains forecasts for 
global average SLR ranging from 0.18 meters to 0.59 meters (7 to 23 inches) 
by the year 2100 AD.”

The IPCC is notoriously aggressive in their climate related predictions. This is 
because they are basing their projections on: a) a scientifically unproven AGW 
hypothesis, and b) computer models that are skewed to show a problem.
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#11 - On Page #7 it says:
"IPCC estimates are conservative because contributions to SLR from melting 
Greenland and Antarctic ice sheets are uncertain and this uncertainty was 
not included when calculating estimates".

These ice sheet projections were excluded for good reason: they are entirely 
speculative. (Note above where we identified a study that indicated that Ice Sheet 
losses were enormously over-estimated. The authors here evidently believe 
otherwise, but offer no scientific proof to support their opinion.)

More importantly, the implication here is that the IPCC’s figures (which project a 
mean of 15” by 2100: see  2007 Fourth Assessment Report [AR4]) are at the low 
end. The reality is that there is evidence that they are actually high. For instance:

A) Carefully note here that the authors of this NC Report are saying that they do 
not accept the conclusions by the consensus of IPCC science experts... 
These are the same people that are telling us that AGW is a resolved matter 
due to “the consensus of IPCC science experts”. What this seems to say is 
that when you agree with the IPCC that “consensus of the experts” is the 
main justification — but when you don’t agree with the IPCC that “consensus 
of the experts” is not that important. Hmmm.

B) One expert wrote me: “The fact that they are uncertain doesn't necessarily 
mean that they are conservative. And the fact that the IPCC predicts that the 
Antarctic Ice sheet is going to grow, not shrink, isn't even mentioned. (See: 
<<http://tinyurl.com/4bq93q5>> and <<http://tinyurl.com/47npcnm>>.)

C) “The Greenland Ice Cap did not melt during the postglacial hypsithermal 
(some 5000 to 8000 years ago), when temperature was about 2.5 degrees C 
higher than today. Nor did it melt during the last Interglacial when 
temperature was about 4 degrees C higher than today. As to time, it would 
take more than a millennium (with full thermal forcing) to melt the ice masses 
stored there.” <<http://tinyurl.com/62bczgj>> (Dr. Nils-Axel Mörner: 
Swedish Sea level expert; Paleogeophysics & Geodynamics)

D) A geophysicist wrote me: “Estimates of ice loss from Greenland and 
Antarctica have now been shown to be inaccurate due to incorrectly 
determining the glacial isostatic adjustment.  The isostatic adjustment is 
made by estimating the rate of rebound of the rock beneath the ice. Only 
recently have enough GPS data points been available to accurately map the 
adjustments, and to many scientists’ surprise it turns out that the basin 
below the Greenland ice sheet is actually sinking rather than rising. 
Estimates of ice loss for Greenland have been reduced by 1/3 and I think 
when more points are obtained the rate will even be lowered more.” (See “Ice 
Sheet Loss Cut in Half” <<http://tinyurl.com/6feo7ku>>.)
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E) Another expert commented on the Pfeffer paper cited in the NC Report: “Pfeffer 
calculated a range of possible sea level rises, from 0.8 meters to 2 meters for 
the 21st century.  But even his lower limit requires the velocity of Greenland 
glaciers to increase to ridiculously high levels.  They would have to have 
average velocities about 9 times their current velocities.  Assuming a linear 
increase in velocity, then they would be moving along at about 20 times their 
current velocity by the end of the 21st century.  These great velocity leaps 
rely on the lubricating effect of surface melt water making its way to the 
bottom of the glacier.  Since the 2008 Pfeffer paper the theory of this 
lubricating effect has been discredited.  (For example, see: 
<<http://tinyurl.com/4slysu4>>, which says "...channelization and glacier 
deceleration rather than acceleration occur above a critical rate of water flow. 
Higher rates of steady water supply can therefore suppress rather than 
enhance dynamic thinning."

F) “The science of climate change must provide testable, that is falsifiable, 
propositions to be science. Those propositions are found in the projections of 
the IPCC models of temperature trends after 2000. Now Lucia Liljegren has 
succeeded in showing that those projections are wrong for the period 2001-
2008, denting the credibility of the IPCC models and, a fortiori, the 
Rahmstorf conclusion (adopted by the Garnaut Interim Report) that observed 
temperatures are "at the upper end" of the A1F1 projected range.”

“Using statistical methods that ensure robust regression analysis of the 
temperature data time-series, Liljegren has shown that trends in the 
observed temperature data from 2001 to 2008 diverge significantly from 
the IPCC projected trends, revealing a decline in temperatures at a rate of 
~1.1C/century (as opposed to the IPCC's 'mid-range' projections of more than 
2.0C/century). Her careful analysis does not, as Liljegren observes, show that 
the global warming has gone away (she is convinced that anthropogenic 
warming is happening). Rather, they show that the IPCC projections don't 
come even close to projecting the temperature trends for the last seven years: 
that is for the period since 2001 when IPCC projections began. If there is 
another upturn in temperature trends following this recent period of shallow 
decline, then concerns about warming trends will look more credible again. 
But the IPCC projections won't be repaired by an upturn in temperature. 
Whatever happens next, the IPCC's projections — and hence, their models — 
seem to need revision.” (See <<http://tinyurl.com/4j8uj5f>>.)

G) There are many other experts who dispute the IPCC’s sea level conclusions, 
saying that it is too high. Here is just one more example, where the 
conclusion is that the high end by 2100 would be more like 9 inches. The 
author is Madhav Khandekar who was an expert reviewer for the IPCC 2007 
Climate Change documents. (See <<http://tinyurl.com/6gggdu3>>.)
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H) “Successive IPCC reports have reduced their estimates of projected sea-level 
rise, as shown in the figure below, and are coming closer to a value of 18 cm 
(7”) per century. Since this is also close to the ongoing rate of rise, this is 
equivalent to saying there will be no acceleration by AGW, i.e., no additional 
sea-level rise due to warming.” (See <<http://tinyurl.com/4cqnjlr>>.)

#12 - On Page #7 it says:
“Several studies that use semi-empirical relationships between sea level and 
climate have predicted up to 1.4 meters (55 inches) of sea-level rise by AD 
2100 when ice sheet contributions are included.”
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The term “semi-empirical” can mean a lot of things, but usually it is code for 
“selected real world data was massaged by a computer program and plugged 
into a model that the author made up because it produced results that he had 
hoped to show.”

A careful reader of the NC Sea Level Assessment Report will come to the 
inescapable conclusion that Rahmstorf’s 2007 paper is the key pillar supporting 
the authors’ opinion that the IPCC’s sea-level projections are too conservative. 
Rahmstorf 2007 is referred to some nine times in this report, using such terms 
as “robust” and that “Rahmstorf’s ‘method’ for projecting future SLR has been 
adopted by several states and municipalities. The method has produced highly 
accurate hindcast results ...”. 

Since this report relies so heavily on Rahmstorf’s 2007 paper (see 
<<http://tinyurl.com/3bhuzd>> and <<http://tinyurl.com/456arxg>>) it is 
appropriate to investigate the credibility of his methodology and conclusions:

A) One expert wrote: “Stefan Rahmstorf is regarded as being outside the 
mainstream of current thinking, to put it charitably. Here is a rebuttal to his 
sea level rise estimates written by four prominent oceanographers:
<<http://tinyurl.com/67qbv2y>.”  Their conclusion is that Rahmstorf’s work 
is “simplistic". In an interview with London’s Sunday Times, one of the 
authors, Dr Simon Holgate, said: “Rahmstorf's real skill seems to be in 
publishing extreme papers just before big conferences like Copenhagen, 
when they are guaranteed attention.”

B) There is a very detailed critique of Rahmstorf’s 2007 paper at this website: 
<<http://tinyurl.com/4z3wxjo>>. This analysis concludes that: 
1) Sea level rise rate vs. temperature is displayed in a way that erroneously 

implies that it is well fit to a line, as expressed in his equation.
2) The assumption that the time required to arrive at the new equilibrium is 

"on the order or millennia" is not borne out by the data.
3) Rahmstorf extrapolates out more than five times the measured 

temperature domain.

C) In a highly unusual move, Dr. Eduardo Zorita publicly called for Rahmstorf 
to be barred from the IPCC process <<http://tinyurl.com/4w382sn>>. Dr. 
Zorita is a leading Paleoclimatologist (headed the Department of Paleoclimate 
at the GKSS Research Center) and physicist who has written numerous 
scientific papers on climate related matters 
(<<http://tinyurl.com/48f5l87>>).

D) Dr. Roger Pielke, Sr. (<<http://tinyurl.com/6cbj26>>: a well respected 
meteorologist) wrote that there was “Blatant Cherry Picking By Stefan 
Rahmstorf And Colleagues In Science Magazine”. This article is very similar 
to the 2007 Rahmstorf report cited by the NC Sea Level Assessment, so the 
criticism is pertinent here. (See <<http://tinyurl.com/5stq9ap>>.)
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E) “The studies (2007, etc.), led by Stefan Rahmstorf, ... have caused growing 
concern among other experts. They say his methods are flawed and that the 
real increase in sea levels by 2100 is likely to be far lower than he predicts. 
Jason Lowe, a leading Met Office climate researcher, said: ‘We think such a 
big rise by 2100 is actually incredibly unlikely. The mathematical approach 
used to calculate the rise is completely unsatisfactory.’” (See 
<<http://tinyurl.com/y9hh6lv>>.)

F) Since the 2007 Rahmstorf paper is rather technical, here is a technical expert 
analyzing it, and concluding that some of its key technical claims aren’t what 
they are asserted to be:
“At the end of the day, the secret of Rahm-smoothing is that it’s a triangular 
filter with linear padding. All the high-falutin’ talk about ‘embedding 
dimension” and “nonlinear … lines’ is simply fluff. All the claims about doing 
something ‘new’ are untrue, as are Rahmstorf’s claims that he did not use 
‘padding’. Rahmstorf’s shift from M=11 to M=15 is merely a shift from one 
triangular filter to a wider triangular filter – it is not unreasonable to 
speculate on the motive for the shift, given that there was a material change in 
the rhetorical appearance of the smoothed series.” (See 
<<http://tinyurl.com/34qa2zf>>.)

G) Rahmstorf subsequently publicly acknowledged a significant error in 
his 2007 paper. [Note that it had been signed off by his “peers,” and none 
were the wiser.] “In hindsight, the averaging period of 11 years that we used 
in the 2007 Science paper was too short to determine a robust climate trend. 
The 2-sigma error of an 11-year trend is about +/- 0.2 ºC, i.e. as large as the 
trend itself. Therefore, an 11-year trend is still strongly affected by 
interannual variability (i.e. weather)” (<<http://tinyurl.com/6z5nmpy>>). 
This shows how the curves change when he makes new assumptions 
<<http://tinyurl.com/nz26s9>>. 

H) Dr. David Stockwell has a lengthy critique of Rahmstorf 2007 and concludes: 
“It is apparent from these discussions that Prof. Rahmstorf had little 
understanding of the methodology he employed, and that the view expressed 
in Rahmstorf et al. (2007) that: ‘The data available for the period since 1990 
raise concerns that the climate system, in particular sea level, may be 
responding more quickly to climate change than our current generation of 
models indicates.’ is based in flawed and biased research.” 
<<http://tinyurl.com/4662alj>>. And more from Stockwell is here 
<<http://tinyurl.com/485yuaa>>.

I) Another analyst weighs in “The non-linear trend in Rahmstorf et al. [2007] is 
updated with recent global temperature data. The evidence does not support 
the basis for their claim that the sensitivity of the climate system has been 
underestimated.”<<http://tinyurl.com/4cyjmvb>>.
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J) World famous meteorologist, Dr. William Gray, (Emeritus Professor of Atmos-
pheric Science, Head of the Tropical Meteorology Project, etc.) wrote me 
saying: “I have interacted with Stefan Rahmstorf a little bit over the last 
decade.  I've been to a few meetings with him and he has visited and given 
talks at our ATS Department in Fort Collins.  He is a 'far-out' global warming 
modeler... I do not judge Rahmstorf's model assessments of 2100 sea levels 
as being objective or reliable.  He is very biased in his AGW views and has 
grossly exaggerated the warming threat to his own betterment, in my view. 
I've seen his 2007 Science paper.  His Figure 4 graph indicating a 60-140 cm 
rise in sea levels by 2100 is not at all credible.  North Carolina should not use 
this long period forecast. It is grossly exaggerated. I would anticipate a value 
more like 20-30 cm (8”-12”).”

K) Experts subjected Rahmstorf’s theories to testing, and they came up short 
<<http://www.nipccreport.org/articles/2010/dec/1dec2010a1.html>>.

L) I received this commentary from a closely involved scientist “The question of 
future sea-level rise is a complex one, and one where the uncertainties are 
very deep indeed.  Let me try to summarize the problem. Within the 
mainstream IPCC interpretation sea level rise would be affected by different 
contributions: the expansion of the water column due to rising water 
temperatures, melting of land ice (glaciers and polar ice sheets), the 
gravitational effect of the disappearance of the latter, changes in ocean 
circulation that do not affect global mean but would do so at regional scales.”

“The IPCC climate models cannot represent all these processes, which means 
that there are processes that are not included at all in the climate models. 
One is the dynamics of polar ice sheets, the other is the gravitational effects of 
these ice sheets. The dynamics of polar ice sheets under rising temperatures 
is largely unknown. This is why the last IPCC report bolted an 'overhead' of 
roughly 20 cm to the contribution of the expansion of the water column 
simulated by climate models. This amount is however just a guess-estimate. 
Some researchers, like Rahmstorf have been trying to implement ad-hoc 
semi-empirical methods to estimate the contribution of the polar ice sheets to 
future sea-level rise. Basically he set up a statistical model linking the rate of 
sea level rise and global temperatures.  The model would be calibrated with 
observations and then applied to the simulated global temperature rise from 
climate model simulations. This type of study, though much touted in certain 
circles, is not part of any consensus among scientist close to the IPCC, 
and I would even say that Rahmstorf represents a minority view here.”

For those in the know, Rahmstorf did come out with a 2009 paper that changed 
some things from his 2007 version. Why didn’t the 2010 NC report use the 
later 2009 paper? Probably because it was even more unsupportable. See 
this twelve (!) part critique: “Rahmstorf (2009): Off the Mark Again (Part 12) — 
A Mathematical Comedy” <<http://tinyurl.com/4vyuk3b>>... And here is 
criticism from a scientist with statistical modeling expertise who found 
Rahmstorf’s “method to be unreliable.” (See: <<http://tinyurl.com/4mfhgoz>>.) 
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In summary, for those who still advocate Rahmstorf’s approach, I put forward 
this observation sent to me: “I read that there is a possibility that a tremor 
could knock one of the cliffs off a Canary Island, which in turn could create a 
tsunami that would sweep across the Atlantic and inundate the entire east 
coast of the United States. The plausibility of this is unknown, just like the 1 
meter projection of NC sea level rise by 2100. Accordingly I would argue that 
North Carolinians should built a gigantic sea wall to prevent being swamped 
by such an event. Hey, you can’t be too careful, right?”

Both Rahmstorf 2007 and the NC sea-level report reference the Church & White 
2006 study (<<http://tinyurl.com/4uuoxdv>>) to support their high sea-level 
rise contentions. The obvious questions is: how reliable is that report?

A) A top sea level researcher wrote me in a personal correspondence: “C&W 2006 
used a different technique to effectively scale the tide gauge record by the 
satellite altimeter data. See the CSIRO_GMSL_figure which shows the good 
agreement between tide gauge and satellite data. C&W is the ONLY study to 
achieve this agreement, and as they acknowledge in the paper, their findings 
are not consistent with all the other studies. This should raise red flags.”

B) Another sea level expert wrote me: “In reading and re-reading the C&W 2006 
abstract and introduction, I come away with a sense that the authors 
approached the subject with the intent of discovering an acceleration in the 
rate of sea level rise. In the 1990s, global warming aficionados paid great 
attention to tide gauge-based sea level data as a proxy for measuring climate. 
However, mathematical calculations of that data could not produce a rate of 
rise as significant as the computer modeled scenarios featured in the early 
IPCC reports. The IPCC wanted/needed confirmation of the models from 
various approaches to measuring climate. For the tide-gauge data to produce 
results similar to the IPCC models a century out (and thus confirm the 
models), it would be necessary to find late-period acceleration in the most 
recent data. The C&W 2006 paper apparently intended to produce that 
acceleration and confirm the works cited in the IPCC's first three assessments. 
The C&W paper completely falls apart on the logical fallacy contained in their 
conclusion and is simply not "an important confirmation of climate 
simulations." I can say with confidence that the Church/White paper is 
corrupt and deserving of ridicule. Such patently bad science disappoints me. 
No public policy decision should be based on that paper.”

C) A recent paper (Wada, et. al. [2010]) estimates that up to .8 mm a year of sea 
level rise may be attributed to pumping ground water. Church et al. have not 
accounted for this. (See <<http://tinyurl.com/4azbchs>>.)

D) Church & White speculate on a mathematical model — which is not accurate. 
The point is that minor changes in curve-fitting methods can cause large 
changes in projected sea-level rise. (See <<http://tinyurl.com/4sr79mj>>.)
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E) Church & White’s conclusions depend a lot on satellite data. This 2010 study 
shows that that there are potentially many very large “errors and biases” of 
such information. (See <<http://tinyurl.com/4nv75m8>>.)

F) Maybe the most convincing evidence that Church & White 2006 is seriously 
flawed, comes from Church and White. Well aware of the criticisms to its 
methodology, Church & White issued corrected data in 2009. The sea level 
rise projections using the 2009 data are about 50% of what results 
from using their 2006 data. 

An expert in these matters kindly plugged in the C&W 2006 data into the 
Rahmstorf 2007 report. He then plugged in the C&W 2009 data into the 
Rahmstorf 2007 report. See the next page for these two graphs. It should 
be abundantly clear that the projected sea level rise is considerably less in 
using the 2009 data. A good question would be: why didn’t the 2010 NC Sea 
Level Assessment Report reference and use the later 2009 C&W data? 

This same expert commented: “Another important point that is revealed when 
the 2009 Church and White data is used is that the baseline or equilibrium 
temperature ‘To’ drops from -0.5 degrees to -1.0 degrees.  The baseline or 
equilibrium temperature is the temperature, presumably in the 19th century, 
when the sea level was unchanging.  This implies that for the Rahmstorf's 
model to be correct and for Church's and White's sea level data to be correct, 
then the equilibrium temperature must be half a degree lower than 
Rahmstorf calculated. This is huge.”

This is a private correspondence that I received from a qualified sea level person: 
“C&W 2009 extended the data set out five more years (end of 2001 to mid 
2007), and also corrected data for the previous 100 years. If Rahmstorf 
used C&W 2009 instead of C&W 2006, the results would have been 
predictions of sea level rise half as great. The C&W 2009 ‘improved’ their 
earlier paper and came close to removing any apparent acceleration in rate of 
rise. But they did something Dr. Hansen is famous for: correcting the older 
historical data downward to make the modern observations appear more 
severe.”

This is a private email that I received from a different top sea level expert: 
“The difference between C&W 2006 and C&W 2009 was the addition of extra 
data. The bizarre aspect is that it results in the lowering of tide gauge values 
before 1930, and the straightening of the sea level curve. This indicates a 
problem with their methodology, because I have been working on the key 
long term tide gauge records for that period, and they do not behave that 
way. A consequence of the adjustment for the C&W 2009 data, is that the 
Rahmstorf methods now predict much lower values (the same as IPCC) 
because the acceleration is gone.”
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#13 - On Page #7 it says:
“In summary, there is consensus that the rate of SLR will increase during the 
21st century and beyond.”

The references just listed here should make it very clear that there is no 
“consensus that the rate of SLR will increase during the 21st century and 
beyond.” Even if there was, Science is never about “consensus.” As was spelled 
out in Part 1, “best science” is rather about comprehensive, objective, 
transparent and empirical assessments. This study is not burdened with these 
scientific obligations. Nowhere is this document is the gold standard of science, 
the Scientific Method, even mentioned in passing.

#14 - On Page #10 it says:
“It is clear that the SLR rates have varied in the past (the rate of rise appears to 
have doubled at c. AD 1900) and will likely change again in the future (Fig. 2).”

It is indisputable that SLR rates have changed in the past. It is also certain that 
there will be sea-level changes in the future. However, the two critical questions: 
1) exactly which influences caused how much NC sea-level change in the past, 
and 2) which influences will cause how much NC sea-level change in the future, 
are entirely unanswered by this report.

#15 - On Page #10 it says:
“Over the course of 90 years (to 2100 A.D.), the differences in RSL rise are not 
substantial enough to warrant detailed determinations of RSL curves for all 
areas, as these local differences are likely to be overwhelmed by the global 
effects of accelerating ice melting and thermal expansion.” 

This is another major built-in assumption: that there will be consequential 
“global effects of accelerating ice melting and thermal expansion.” This 
assumption is not scientifically proven. An additional unproven assumption is 
that these speculated “global warming” affects will “overwhelm” all other 
influences. Where is the scientific proof of that assertion? None is given.

#16 - On Page #10 it says:
“The sea-level curves should utilize maximum modern relative sea level rise 
rates and best estimates from the scientific literature”

This statement is used to try to justify the panel’s conclusions about NC sea 
level rise, graphically shown on Page 11, Figure 2. There are two assertions here 
that need to be examined. The first is: what does “maximum modern” SLR rates 
mean? For instance, does “modern” mean satellite data only? Is this an 
admission that the three studies on Page 8 are of little pertinence? Not clear.
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The second assertion is that what they have presented are the “best estimates 
from the scientific literature”. This statement is a close relative to their frequently 
utilized “best science” claim, and has the same genetic deficiencies. There is no 
evidence in this report that they relied on “best estimates from the scientific 
literature,” as they repeatedly only selected studies that supported their 
opinions about AGW and a supposed acceleration of sea-level rise. Real science 
is objective about assessing a situation, which is not the case here.

#17 - On Page #10 it says:
“For the purposes of this report, the Science Panel feels most confident in the 
data retrieved from the Duck gauge, given its installation, continuous length 
of service and lack of influence by maritime navigation projects.”

So how appropriate is the selection of  the Duck, NC station as the sole data 
source? Consider the following:
A) NOAA lists four sea level stations for NC — and Duck is not one of them. (See 

<<http://tinyurl.com/66bbn9z>>.)  The NC report even acknowledges that 
NOAA “uses more sophisticated instruments” to measure sea level. The NC 
report is silent about why it ignored the NOAA sites, but says that one of the 
main reasons the Duck location was chosen was due to the “continuous 
length of service” of its measurement station. Note that the NOAA NC mid-
coastal Beaufort station data starts in 1952 and has 30 years more data 
than the Duck site.

B) So what does the data from Beaufort say? The NOAA Beaufort graph says: 
“The mean sea level trend is 2.57 millimeters/year with a 95% confidence 
interval of  ± 0.44 mm/yr based on monthly mean sea level data from 1953 to 
2006 which is equivalent to a change of 10 inches in 100 years.” In other 
words, the sea level rise there is only 60% of the Duck site. 

C) "Subsidence is a lowering of the land level. In North Carolina subsidence 
occurs naturally along the coastal plain because the soft rocks there are 
compressing under their own weight. It can also occur in areas around water 
wells, because removing water from the ground also causes the rock to 
compress. Where the coast is subsiding sea levels will seem to be rising faster 
than they really are."  Although Subsidence was mentioned in passing in the 
NC Report, there is no evidence that any adjustments to the Duck readings 
were made to account for it. For more information about subsidence, see: 
<<http://tinyurl.com/6hqmjk6>>.

D) The Duck proximity to the Chesapeake Bay region would likely result in 
distorted readings. Dr. John Boon, a professor emeritus with the Virginia 
Institute of Marine Science, says that subsidence is a particularly significant 
factor throughout this region, and that some parts have it quite bad. "We 
have relative sea-level rise rates that are the highest on the US East Coast.” 
(See <<http://tinyurl.com/4nrdrt9>>.)
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E) The effects of hurricanes may have skewed the Duck results. Look at the 
Duck monthly data <<http://tinyurl.com/46kmyo7>>. For example, 
Hurricane Fran struck in September of 1996. That monthly reading (7232) is 
among the highest recorded over the 25 years of data they have. Clearly this 
is a temporary aberration, and is not indicative of a general “sea level rise. ” 
Yet it appears that such readings are used in calculating the average sea 
level, which would appear to make the result artificially higher. Add to this 
the unknown effects of some of the previously mentioned influencing factors 
(Gulf Stream, Jet Stream, El Niño, tidal variations, plate tectonics, isostatic 
rebound, Atlantic multidecadal oscillation, subsidence, artificial reservoir 
water impoundment, etc.). The position of the report authors appears to be 
that the effects of these numerous items (for the most part) can be ignored as 
they all balance out. Again, there is little real science to support such 
significant assumptions, so that the net result is that we have a questionably 
unreliable set of numbers. 

F) According to the Report’s own research (Page 9: Table 1) the Duck data 
showed the highest sea level rise of all the NC station points. What this says is 
that the Duck results are not representative of the NC coast, so should not be 
used as such. What this also says is that the Duck results may not be an 
accurate indicator of actual seal level rise, as their higher readings may well 
be caused by some other local phenomena (e.g. Chesapeake subsidence).

G) There are two unexplained matters that arise from looking at the graph 
[Figure 2] on Page 11, which shows it using Duck data from “1978 - 2002”: 

1) Why would a 2010 report have only 2002 data? and 2) where does the 
1978 to 1985 data come from (as the PSMSL site for Duck says their data 
begins in 1985 <<http://tinyurl.com/69dfqno>>)?

#18 - On Page #10 it says:
“A rise of 0.4 meter (15 inches) is considered a minimum, since this is the 
amount of rise that will occur given a linear projection with zero acceleration.” 

This line they chose as a “minimum” is the midpoint of the IPCC projection 
range. A linear increase is not necessarily the minimum, as sea level rises can 
also be cyclical. Furthermore, the linear rate of rise (i.e. the slope of the line), is 
speculative as well. See the above comments about the IPCC’s figures being high 
that are part of the critique of Page 7 of the report.

Dr. Nicola Scafetta (Duke physicist <<http://tinyurl.com/4v3wt6b>>) was kind 
enough to do a plot of some NC tide data for us (see next page). What it shows 
is the the slope of the line going forward is extremely dependent on: 1) the 
duration of time considered [the more the better], and 2) the dataset chosen [he 
picked Wilmington due to its lesser subsidence, etc.]. The net result is that doing 
this results in a projected rise that is LESS than the report’s stated “minimum.”
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Mean Sea Level record in Wilmington (red) that has data from 1935 to 2009 and are plotted in the 
above figure. The data are fit in 4 different ways and indicate the forecast based on the fit functions:
 

1)  linear trend from 1935 to 2009: 20 cm rise by 2100 relative to the 2009 value
2)  linear trend from 1978 to 2002: 34 cm rise by 2100 relative to the 2009 value
3)  linear trend from 1978 to 2009: 22 cm rise by 2100 relative to the 2009 value
4)  quadratic trend from 1935 to 2009: 12 cm rise by 2100 relative to the 2009 value 

 
Now note that Figure 2 in the NC Sea-Level Rise Assessment Report fit the data from 1978 to 
2002 and claim a linear increase of the sea-level of about 38 cm in 2100 relative to the 2010 value. 
That linear forecast is compatible with the linear forecast #2 (blue line) made in the above figure.
 
However, the linear fit from 1935 to 2009 (fit #1, green line)  gives a significant lower increasing 
rate by 40%. The claim made in the report is that the sea-level rise is accelerating. However, if the 
fit is repeated from 1978 to 2009 (fit #3, purple line) I get again a significant lower rate.
 
Thus, the linear value fit in Figure 2 in the report is misleading. The data clearly present a 
multidecadal cycle, and from 1978 to 2002 this cycle was in its increasing phase. By fitting only the 
period 1978-2002 it is given the impression of a very fast linear increase, while fitting the period 
1978-2009 the increasing rate is significantly lower by 40%.
 
Indeed, the existence of a multidecadal cycle in the sea-level rise that was in its rising trend from 
1970 to 2000 is well known in the literature. For example, in this paper
Jevrejeva, S.,  Moore, J. C., Grinsted, A., and Woodworth, P. L.: Recent global sea level acceleration 
started over 200 years ago?, Geophys. Res. Lett., 35, L08715, 2008.
<<http://www.psmsl.org/products/reconstructions/2008GL033611.pdf>>.
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 #19 - On Page #10 it says:
“Various models and observations indicate that accelerated rates of SLR in the 
future are likely”

The fact is that there are also various models and observations that indicate no 
accelerated rates of SLR in the future are likely (some cited above). The authors 
chose to ignore all of those. The main studies that this report relies on (IPCC, 
Rahmstorf 2007, and Church & White 2006) have been shown (above) to be 
speculative and certainly not “best science.” 

#20 - On Page #11 it shows Figure 2 as the authors’ projected scenarios
The takeaway from this critique is that (based on what we know now) the bottom 
line is more likely to be the high end result by 2100, than is the authors’ 
projected “mid-range” line of 39”. See comments from some experts at the end of 
this critique, which all support this position.

#21 - On Page #12 it says:
“A one meter (39 inch rise) is considered likely in that it only requires that the 
linear relationship between temperature and sea level that was noted in the 
20th century remains valid for the 21st century (Rahmstorf, 2007). This level 
of rise is consistently encapsulated within all of the projections reviewed, and 
is not located at the upper or lower extremes of the projections.”

Again the authors of this report rest their case on Rahmstorf 2007. We have 
clearly shown that Rahmstorf  2007, plus the data he used (Church & White 
2006) do not hold up under scientific scrutiny. The revealing fact is that both 
Rahmstorf AND Church & White have abandoned their own reports. Even 
more interesting is the fact that these abdications were done PRIOR to this 
2010 NC Report. By what stretch of the imagination does this NC Sea-Level 
Assessment Report then represent “best science”?

#22 - On Page #12 it says:
“Given the range of possible rise scenarios and their associated levels of 
plausibility, the Science Panel recommends that a rise of 1 meter (39 inches) 
be adopted as the amount of anticipated rise by 2100, for policy development 
and planning purposes.”

Since the foundation of their 1 meter claim (R2007/C&W2006) has been proven 
to be wrong, the Science Panel’s conclusion is likewise. As some ocean-
ographers wrote me: “garbage in, garbage out.” This is exactly the type of 
problem that occurs when policy-makers start with a belief and then focus on 
finding other like-minded parties to support it. With the debunking of R2007/ 
C&W2006, the entire NC Report collapses like a house of cards. The fact that 
this NC Report is being marketed to the public as “best science” is not only a 
serious misrepresentation, but an affront to true scientists everywhere.
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#23 - On Page #12 it says:
“The Science Panel does not believe, based on the data available at this time, 
that it is appropriate to attempt to quantify confidence intervals or margins of 
error beyond those inherent in the chosen scenarios, as informed by the 
published literature. Nevertheless, the Science Panel is confident that the 
curves presented constrain the plausible range of sea level by 2100 as 
accurately as is possible at this time.”

This seems like still another contradiction. How does the science panel say:       
1) we cannot assess a quantifiable confidence level (e.g. 90% certainty) of our 
speculations, but 2) we are confident that this range is as accurate as possible? 
Again, since the projections of R2007/C&W2006 had already been sub-
stantially reduced by their own authors prior to 2010, how does this jibe with 
“as accurate as possible”? This marketing phrase is intended to be a synonym 
for “best science” which we already know (for this NC Report) is simply not true.

#24 - On Page #12 it says:
“...and based on multiple indicators suggesting that global climate is 
warming, the Panel believes that an acceleration in the rate of SLR is likely.”

Note the three qualifiers: “suggesting”, “believes” and “is likely.” The cumulative 
effect of these hedges (plus the prior mentioned nonscientific methodology used 
in this report) is that the conclusions of this report are wildly speculative. 

As such it is entirely inappropriate to be using any such material as a basis for 
the coastal policies of the North Carolina government. This report should be 
retired, and a new science-based assessment undertaken.

---------------------

Here is a very small sample of some other quotes received from experts:

A) Dr. Willem de Lange (Department of Earth and Ocean Sciences, School of 
Science and Engineering, The University of Waikato): “The appropriate 
assumption for the expected NC sea level increase, would be to use the IPCC's 
figures as a guideline, remembering that they are projections based on 
scenarios that do not correspond to the actual economic activity since 1990 
(and over-estimate the concentrations of greenhouse gases).”

B) Dr. Nils-Axel Mörner (former head of the Paleogeophysics and Geodynamics 
department at Stockholm University <<http://en.wikipedia.org/wiki/Nils-
Axel_Mörner>>) looked at the NC report and wrote about their 1 m projection: 
“Sorry, simply physically impossible. It is, for sure, not rising by 1 m by year 
2100. Our best estimate (for 2100) is +5 cm ±15 cm, and that is nothing to 
worry about.”
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C) Dr. Vincent Gray (a climate expert and an Expert Reviewer for the IPCC since 
1992): “The 2010 NC Sea Level Assessment Report is all about models and is 
entirely theoretical. It does not seem to be interested in actual 
measurements.” Here is an example of the sea level research done by Dr. Gray 
<<http://nzclimatescience.net/images/PDFs/spsl3.pdf>>.

D) Dr. Bob Carter (paleontologist, marine geologist 
<<http://members.iinet.net.au/~glrmc/>>) wrote:  “What this data says is: 
planning should proceed on the basis of the continuation of the long-term 
average rate of local rise of about 30 cm (12”±) in 90 years...” Here is a sample 
paper he has written on Sea Level rise <<http://tinyurl.com/4clhmm2>>.

E) Dr. Pieter Folkens (marine expert, with paleontology background 
<<http://www.alaskawhalefoundation.org/volunteers/volunteerPage>>)
“There is a strong tendency to exaggerate evidence of global warming... Every 
effort is made, no stone unturned, in a quest to wring out as much sea level 
rise as the most gullible audience will believe. There is quite a bit of bias in 
these studies, most designed to confirm the IPCC's scenarios/predictions or 
lead to what has become a cliché of ridicule — ‘It's worse than we thought.’ 
Even still, the bottom line for me is that when all this is put into the context of 
the historical Late Holocene climate variation, the worst case scenarios — 
whether they be from Church, Rahmstorf, (etc.) or the IPCC — fall within 
normal climate variation and are not that remarkable in the big picture.”

F) Dr. Nicola Scafetta (Duke physicist <<http://tinyurl.com/4v3wt6b>>) said:
“I do not believe that the North Carolina Sea-Level Rise Assessment Report 
is accurate or credible. The data present clear geometrical patterns that 
contradict the data modeling presented in the report to reach its conclusions. 
By 2100 only a reasonable MSL rise of no more than 10-20 cm (8”-12”) may 
be expected in NC, which is 5-10 times lower than what the report claims.”

[Note: after writing this critique, I sent it to over thirty people with expertise in 
the sea-level rise issue (including those quoted herein). Corrections were made 
(and will continue to be if necessary) based on their inputs.]

Respectfully Submitted by:

John Droz, jr.
Physicist & Environmental Advocate
NC-20 Scientific Advisor
Morehead City, NC       aaprjohn@northnet.org 

PS — See next page for an important Postscript.
PPS — See Addendum for additions after initial release.
PPPS — for an unmarked up version of the 2010 “North Carolina Sea Level Rise 

Assessment Report” see <<http://tinyurl.com/4a24my9>>.
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— postscript —
At the time of this critique, the state agency behind the “NC Sea-Level Rise Assessment Report” 
has (due to a backlash) backed off somewhat. It’s to their credit that they are listening. What 
citizens and coastal communities should be aware of is that another similar, but larger effort is 
already in the pipeline and is scheduled to be released in June of  2011. It is called the “North 
Carolina Sea Level Rise Risk Management Study” (see <<http://www.ncsealevelrise.com/>>).

What is of concern is that this Study is being overseen by a NC agency (Emergency 
Management, NC Office of Geospatial and Technology Management) that appears to have the 
same philosophy as the agency that oversaw the 2010 NC Sea-Level Rise Assessment Report.

Their web page again tries to assure NC citizens that the “Sea Level Rise Risk Management 
Study” is being done scientifically, i.e. by:

"An advisory committee, representing a broad range of viewpoints, is overseeing the 
study efforts helping build consensus, and ensuring that the quality of the study meets 
community standards and fulfills stakeholder needs."

This is a variation of the “best science” theme, so we’ve heard this before. The questions are:
1) does this "broad range of viewpoints" include several scientists skeptical of the IPCC's 

findings?
2) is the committee primarily made up of scientists who advocate the Scientific Method 

being used to solve our technical problems?

I was going to ask the “Executive Study Director” those questions, and left a phone message for 
him on February 22, 2011. I am awaiting his callback.

Note that the “Study Manager” (the person running things) is employed by a company named 
Dewberry. It is interesting to see that Dewberry proudly identifies themselves as being a leader in 
providing solutions for global warming related matters 
(<<http://www.dewberry.com/climatechange.asp>>). 

Once you understand this basis for Dewberry’s business, what criteria would you expect these 
people to use in selecting scientists to participate in this Study? How likely is it that these people 
will seriously entertain inputs from scientists who dispute the validity of AGW?

This Study has indications that it is another example of “best science” simply being a stick-on 
smiley-face label. 

If for nothing other than variety, the citizens of NC would be most pleased to see a real science 
product come from a NC agency. Hopefully the failings of the “NC Sea-Level Rise Assessment 
Report” will not be repeated in the “NC Sea Level Rise Risk Management Study”.
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— addendum —
[Below is information that I became aware of too late to incorporate into the  
 above critique. Since they are relevant, I am adding them here.]

Add this to the comments regarding #5:
This is a very important new paper, which is a critical evaluation of the claim 
that there will be an accelerating sea level rise between now and 2100:
     <<http://tinyurl.com/496kxps>>.
  
It is published in an independent journal (<<http://tinyurl.com/4r6glyh>>) and 
the credentials of the authors are top notch (e.g. both are PhD’s and Emeritus 
Professors).

What is also of interest is that I subsequently heard from one of the authors the 
following:

"I personally believe the earth is warming primarily due to the actions of man, but 
we should be using science properly to determine what is happening."    

This is a refreshing perspective from an AGW proponent, and I couldn't agree 
more!

These two experts also have a worthwhile Powerpoint presentation that goes 
along with their study. Download this here: <<http://tinyurl.com/4d96g48>>.

------------------------------------------------------------------------------------
 

Add this to the comments regarding #10:
This is an exceptionally well-documented critique about the IPCC’s claims — 
with the focus on how well the IPCC has followed scientific standards 
<<http://tinyurl.com/3co8jbl>>. “Research to date on Forecasting for the 
Manmade Global Warming Alarm. Testimony to Subcommittee on Energy and 
Environment Committee on Science, Space and Technology – March 31, 2011” -
-----------------------------------------------------------------------------------
 

Add this to the comments regarding #11:
Since some of the projected acceleration is based on the theory of melting 
glaciers, here is an article which further disputes the Greenland concerns: 
<<http://tinyurl.com/4lzcaut>>.  Dr. Cliff Ollier (Emeritus Professor) is a 
geologist and geomorphologists. He is the author of ten books and over 300 
scientific papers.

------------------------------------------------------------------------------------
 

Add this to the comments regarding #12:
“A look back at ‘A Semi-Empirical Approach to Sea-Level Rise’” is a further 
analysis of the changes between Rahmstorf 2007 and 2009: 
<<http://tinyurl.com/44uhgkf>>
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Basic Information 
 
Agency     DENR, Division of Coastal Management (DCM) 
     Coastal Resources Commission 
Title of the Proposed Rule  AECs within Ocean Hazard Areas 
 
Citation     T15A NCAC 07H.0308(a)(2) 
     T15A NCAC 07H.1705 
 
Description of the Proposed Rule Subchapter 7H.  Section .0308(a)(2) contain the Coastal 

Resources Commission’s guidelines for the use of sandbags 
as a Permittable temporary erosion control structure. T15A 
NCAC Subchapter 7H.  Section .1700 rules comprise the 
general permit use standards for emergency work requiring 
a CAMA and/or a Dredge and Fill permit.  7H.1705 
contains the Coastal Resources Commission’s general and 
specific conditions for the use of sandbags as a permittable 
temporary erosion control structure. 

 
 
 
Agency Contact Mike Lopazanski 
 Coastal and Ocean Policy Analyst 
 Mike.Lopazanski@ncdenr.gov 

(252) 808-2808  
 
Authority G.S. 113A-107; 113A-113; 113(b)(6)a.,b.,d.; 113A-124; 113(cl); 

113A-118.1 
Necessity The Coastal Resources Commission proposes to amend its 

administrative rules in order to uniformly manage temporary 
erosion control structures (sandbags) along oceanfront shorelines 
and to allow permit expirations that more accurately reflect 
timeframes necessary for local governments to pursue long-term 
solutions to chronic erosion issues.  These changes will serve the 
public interest by allowing oceanfront property owners to protect 
their structures in manner coordinated with the efforts of local 
governments.  The amendments will reflect the current realities 
of shoreline management in NC and provide uniformity in 
administration of the sandbag rules while still serving to protect 
life and property from the destructive forces indigenous to the 
Atlantic shoreline. 

 
Impact Summary State government: No 

Local government: No 
Substantial impact: No 
Federal government: No 
Small Business:  No 

 
Summary 
 
The proposed rule language amends the Coastal Resources Commission temporary erosion control rules 
regarding the time limits and the number of times sandbags could be used on a property, as well as a 
broadening of the activities associated with “actively pursuing” beach fill or inlet relocation projects.  The 
proposed amendments extend the maximum time period from five years to eight that sandbags can be 
utilized for temporary erosion control along oceanfront shorelines in communities actively pursuing beach 
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nourishment, inlet relocation or stabilization projects.  The proposed amendments also remove the “one 
time per structure” limitation as well as incorporate the use of terminal groins as one of the activities 
undertaken by a community that would allow the maximum time limit for sandbags to remain in place.  
The change to the time limits more accurately reflects the timeframe for completing a beach nourishment, 
inlet relocation or stabilization project.  Incorporation of terminal groins as an eligible activity connected 
with the maximum sandbag time limit is necessary due to recent (SL2011-0387) legislative action 
allowing the use of terminal groins for inlet stabilization. 
 
The group most affected by these changes will be property owners located along oceanfront shorelines as 
well as property owners located within Inlet Hazard Areas.   The Division of Coastal Management 
(DCM) estimates that there will be cost savings from this action of ranging from $14,192 – $67,941. 
These cost savings are derived from the delayed costs associates with the removal of sandbags.  The costs 
and benefits from these proposed rule changes do not exceed $500,000 annually. 
 
The Division of Coastal Management anticipates the effective date of these rule amendments to be July 1, 
2012. 
 
 
Introduction and Purpose 
 
The Coastal Resources Commission (CRC) is initiating rule making to amend its administrative rules 
governing the use of sandbags for temporary erosion control along oceanfront and inlet shorelines.  The 
Division of Coastal Management (DCM) currently issues permits for temporary erosion control structures 
under 15A NCAC 7H .0308(a)(2) and 15A NCAC 7H .1705, which are limited to sandbags used to 
protect imminently threatened structures (buildings, roads and septic systems).  Sandbag structures may 
remain in place for up to two years if protecting a structure that is less than 5,000 square feet or five years 
for larger structures.  Sandbag structures may also remain in place for up to five years, regardless of 
structure size, if the structure is located in a community that is considered to be actively pursuing a beach 
nourishment or inlet relocation project.  The use of sandbags for temporary erosion control is allowed 
once during the life of a structure on the oceanfront. 
 
The Commission has been actively considering its policy for temporary erosion control since 2007 as a 
May 2008 deadline was approaching for the removal of many sandbag structures.  The CRC modified the 
rules in 2009 to accommodate the need of property owners to temporarily protect imminently threatened 
oceanfront structures through the use of sandbags, while pursuing more permanent solutions, such as 
beach nourishment or relocation of the structure.  These changes primarily affected the management of 
sandbags in Inlet Hazard Areas where they addressed the time period, number of times sandbags could be 
used on a property and broadened the activities associated with “actively pursuing” beach fill or inlet 
relocation projects.  More recently the Commission has engaged stakeholders in an effort to pursue 
alternative sandbag structure management strategies, and is now proposing to manage sandbags along the 
oceanfront in the same manner as Inlet Hazard Areas. The maximum time limit for use of sandbags would 
be increased from five years to eight years, the one time per structure use of sandbags limitation would be 
removed, and the use of inlet stabilization in accordance with G.S. 113A-115.1 (SL2011-0387) will be 
added. 
 
The anticipated effect of this proposed rule change will be consistent application of temporary erosion 
control measures along all oceanfront and inlet shorelines.  The time limits associated with the use of 
sandbags will also more accurately reflect the planning and construction schedules of beach nourishment 
and inlet relocation or stabilization projects undertaken by oceanfront communities. Synchronizing the 
use of temporary erosion control measures with long-term actions to address chronic erosion will prevent 
property owners from prematurely exposing their structures to hazards associated with the Atlantic 
shoreline and endangering their structures.  Allowing properties owners to use sandbags more than once 
may also increase compliance with removal criteria.  Property owners may be less likely to contest the 
removal of sandbags if they are afforded the ability to once again use them should their structure become 
imminently threatened. 
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Description of the Proposed Rules 
 
The Commission is proposing to use the same rationale for extending the time period for inlet relocation 
projects to beach fill projects on the oceanfront.  In recent years, the state has had a great deal more 
experience with the timeframes involved in securing a beach fill project. In addition to the permitting 
aspects of these projects, there is a degree of effort involved on the part of the beach communities in 
securing the funding and easements that needs to be recognized.  The CRC believes that extending the 
eight-year timeframe to the oceanfront in communities actively pursuing a beach nourishment project is a 
reasonable approach to addressing this issue. The two and five year timeframes were originally tied to the 
small and large structure setback provisions of the original oceanfront setback rules and do not 
necessarily relate to the time needed in securing a beach nourishment project. These timeframes were an 
assessment of how long it might take to physically relocate what were defined as large and small 
structures. 
 
These amendments are similar to those made in 2009 relative to the management of sandbags in Inlet 
Hazard Areas.  The time limit for the use of sandbags is proposed for extension from five years to eight 
years if located in a community actively pursuing a beach fill or inlet relocation project.  The one time per 
structure limitation is also proposed to be removed provided that the structure once again becomes 
imminently threatened and is located in a community that is actively pursuing a beach fill or inlet 
relocation project. The proposed amendments also include an expansion of the activities a community 
could be actively pursuing that would warrant an extended permit time limit to include an inlet 
stabilization project in accordance with T15A 113A-115.1 (Coastal Area Management Act amendment 
associated with SL2011-0387).  No changes are proposed for structures located outside of areas seeking 
beach fill, inlet relocation or inlet stabilization projects where the two and five-year timeframes would 
remain.  No changes are proposed for the provisions under which sandbags would need to be removed 
(i.e., the structure is not imminently threatened due to beach fill, inlet relocation or stabilization project) 
and no changes are proposed for the definition of an imminently threatened structure. 
 
 
COSTS OR NEUTRAL IMPACTS 
 
Coastal Resources Commission rules do not allow the use of sandbags for temporary erosion control until 
the structure is imminently threatened.  Imminently threatened is defined as the foundation or septic 
system being located less than 20 feet away from the erosion scarp (steep ridge).  Over the past ten years, 
the Division of Coastal Management has issued an average of 17.9 sandbag permits per year.  Since the 
Commission is not proposing any changes to the definition of imminently threatened, the Division does 
not anticipate any change in the number of permits applied for due to this proposed action, neither will the 
proposed action make sandbag permits any harder or easier to obtain.  The proposed action will allow 
property owners located on the oceanfront more time to protect their structures as the community seeks a 
long-term solution to chronic erosion.  The extended time period will not impart negative impacts on the 
tax base as structures may be saved if the community is successful in securing a beach nourishment or 
inlet relocation/stabilization project. 
 
An inventory of sandbag structures performed in 2009 identified a total of 327 structures.  In August 
2010, the Division determined that there were 149 sandbag structures that had reached their permitted 
time limit and were being prioritized for removal based on their compliance with the Commission’s 
standards regarding dimensions, maintenance, impedance of public access, and the degree to which they 
were covered with stable and natural vegetation.  Of the 149 expired sandbag permits, 50 are located in 
the area of the Nags Beach Nourishment project scheduled for completion by the end of October 2011.  
Per the Commission’s existing rules, these sandbags will be removed as they are no longer deemed 
necessary since their associated structures no longer meet the definition of imminently threatened.  There 
are also 97 sandbag structures that do not need to be removed since they were covered and vegetated.    
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There are 56 sandbag structures with permit expiration dates that would benefit from a from a time 
extension.   
 
 
Table 1. Sandbag Permits Issue 2001 - 2010 

COUNTY 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Permitted 

Total 

Brunswick 1 0 2 3 10 2 3  6 3 0 30

Carteret 6 3 1 0 0 0 5 3 0 0 18

Currituck 0 0 2 0 0 0 0 0 0 0 2

Dare 11 10 17 5 9 14 1 4 12 19 102

New Hanover 2 12 4 2 0 1 0 0 0 0 21

Onslow 4 0 0 1 0 1 0 0 0 0 6

Pender 0 0 0 0 0 0 0 0 0 0 0

TOTAL 24 25 26 11 19 18 9 13 15 19 179
 
The cost of sandbag installation ranges from $400-$425 per linear foot.  Assuming the typical length of an 
oceanfront lot is 50 feet, the typical installation for a single family structure will range from $20,000 - 
$21,250.  The cost of removing sandbags ranges from $4,000 - $8,000 depending upon the exposure of 
the bags and their total length.   
 
 
Assumptions Used in Calculations 
 

• DCM examined sandbag permit data from 2001-2010. 
• A total of 327 sandbag structures exist. 
• DCM determined that as of August 2010, 149 structures had expired sandbag permits and were 

prioritized for removal.   
• Approximately 50 sandbag structures are located in the Nags Head beach nourishment project area 

and need to be removed as they are no longer necessary.   
• There are 97 sandbag structures that do not need to be removed (covered and vegetated). 
• NC DOT currently holds five sandbag permits. 
• Six local governments currently hold nine sandbag permits. 

 
 
 
NC Department of Transportation 
 

Pursuant to G.S. 150B-21.4, the agency reports that the proposed amendments to 7H.0308(a)(2) and 7H 
.1705 will not affect environmental permitting for the NC Department of Transportation (NCDOT).  The 
changes primarily lengthen the duration of a sandbag permit.  The NCDOT currently holds five sandbag 
permits with one that would benefit from the proposed permit extension.  However, the prioritization 
criteria utilized by DCM for the removal of sandbags ranks sandbags protecting infrastructure such as 
roads as a low priority due to the consideration of public benefit.  The NCDOT therefore is not expected 
to experience any negative fiscal impacts associated with the proposed rule amendments. 
 
 

Local Government 
 

Six local governments currently hold a combined total of nine sandbag permits.  As with the sandbag 
permits held by the NCDOT, these sandbags are protecting infrastructure such as roads and therefore not 
ranked by the Division as a high priority for removal due to the consideration of public benefit.   Local 
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governments therefore are not expected to experience any negative fiscal impacts associated with the 
proposed rule amendments. 
 

Division of Coastal Management  
 

The extended time period for sandbags will result in some increased monitoring activities by Division 
staff to ensure that sandbag structures are maintained within permitted alignments.  However, the 
Division does not anticipate that the proposed action will significantly affect operating cost over what is 
currently required.  The adoption of a uniform approach to managing sandbags for temporary erosion 
control will increase the efficiency in which this activity is permitted as permit expiration dates will not 
be dependent upon the location of the structure other than being present in a community pursuing beach 
nourishment, inlet relocation or inlet stabilization.  Extended time limits on sandbags will provide some 
relief to Division staff from the current situation as property owners have increasingly sought variances 
once sandbag permits expire. There will also be a decrease in the enforcement burden on the Division as 
property owners may be more likely not to contest the removal of sandbags after a beach nourishment, 
inlet relocation or inlet stabilization project if they know sandbags would once again be permitted should 
their structure become imminently threatened.   
 
The Division does not anticipate any change in permitting receipts due to the proposed action.  While the 
proposed amendments would allow multiple permits should a structure once again become imminently 
threatened, any increase in the number of permits will be offset by a decrease in the number of permits 
once a beach nourishment or an inlet has been relocated or stabilized. 
 
 
BENEFITS 
 
Private Property Owners 

 
Extension of Sandbag Permit Expiration Dates 
 
The Division has determined that there are 56 properties that would benefit from permit extensions 
associated with the proposed rule amendments.  These properties would receive extensions ranging from 
one to three years (11 properties would receive a one-year extension; 30 properties a two-year extension; 
15 properties a three-year extension).  These benefits would be realized through the deferred cost from 
having to remove sandbags at a date earlier than what would be afforded by the permit extension being 
proposed by these amendments.  The costs associated with the removal of sandbags varies from $4,000 - 
$8,000 depending on the length of the sandbag structure, the condition of the bags and the degree to 
which they are buried in the sand.  
 
Instead of spending the money to remove sandbags in the current timeframe, homeowners would have an 
additional one to three years of time before incurring this expense. Benefits are calculated as the amount 
of investment income that a homeowner could earn during this period. Application of a seven percent and 
three percent investment rate of return to the $4,000 - $8,000 cost range associated with removal of 
sandbags is utilized to estimate the net benefits for delayed sandbag removal.  For a seven percent 
investment return, the total benefit to property owners ranges from   $33,971 - $67,94.  For a three percent 
investment return rate, total benefit to property owners ranges from $14,192 - $28,383.  Table 2. depicts 
the investment return afforded by the number of years of permit extension and number of properties. 
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Table 2. Estimate of Benefits for Delayed Sandbag Removal 
Estimate of Net Benefits for Delayed Sandbag Removal with Seven Percent Investment Return and Unadjusted for Inflation 

Years  Number of 
Properties  

Return on $4,000 
invested at 7 
percent 

Payment to 
Remove 
Sandbags 

Investment 
Income Per 
Property 

Total 
Property 
Investment 
Income 

Return on $8,000 
invested at 7 
percent 

Payment to 
Remove 
Sandbags 

Investment 
Income Per 
Property 

Total Property
Investment 
Income 

1  11   $                4,280    $        4,000  
 $                      
280    $          3,080    $        8,560    $        8,000    $                    560    $          6,160  

2  30   $                4,580    $        4,000  
 $                      
580    $        17,388    $        9,159    $        8,000    $                1,159    $        34,776  

3  15   $                4,900    $        4,000  
 $                      
900    $        13,503    $        9,800    $        8,000    $                1,800    $        27,005  

           
 Low 
Estimate    $        33,971          High Estimate    $        67,941  

Estimate of Net Benefits for Delayed Sandbag Removal with Three  Percent Investment Return and Unadjusted for Inflation 
Years  Number of 

Property 
Return on 
$4,000 invested 
at 3 percent 

Payment to 
Remove 
Sandbags 

Investment 
Income Per 
Property 

Total 
Investment 
Income 

Return on $8,000 
invested at 3 
percent 

Payment to 
Remove 
Sandbags 

Investment 
Income Per 
Property 

Total 
Investment 
Income 

1  11   $                4,120    $        4,000  
 $                      
120    $          1,320    $        8,240    $        8,000    $                    240    $          2,640  

2  30   $                4,244    $        4,000  
 $                      
244    $          7,308    $        8,487    $        8,000    $                    487    $        14,616  

3  15   $                4,371    $        4,000  
 $                      
371    $          5,564    $        8,742    $        8,000    $                    742    $        11,127  

           
 Low 
Estimate    $        14,192          High Estimate    $        28,383  

 
     While these properties will benefit from the ability to protect their structures for an increased time 
period, it is not possible to calculate the number that may become condemned, relocated, 
damaged/destroyed or otherwise unusable as these factors depend on unknown natural events and owner 
decisions.  It is also not possible to predict whether or not a community will be successful in completing a 
beach nourishment, inlet relocation or stabilization project as financing of these projects involve the local, 
state and federal entities outside the Division’s control.  The Division therefore can not say with any 
certainty the value these properties will be preserved at some future time even with the permit extension.   
 
COST/BENEFIT SUMMARY  
 
The greatest benefit of the proposed rule changes will be the ability of property owners to maintain 
sandbags structures for a period of time more closely aligned with the timeframes associated with a 
community completing a beach nourishment, inlet relocation or inlet stabilization project.  In the near 
term, property owners will realize a benefit associated with the delayed removal of sandbags ranging from 
$14,192 – $67,941  
 
There will also be a decrease in the enforcement burden on the Division of Coastal management as 
property owners may be more likely not to contest the removal of sandbags after a beach nourishment, 
inlet relocation or inlet stabilization project if they know sandbags would once again be permitted should 
their structure again become imminently threatened.   
 
The costs and benefits from these proposed rule changes do not exceed $500,000 annually. 
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MEMORANDUM 
 
TO: CRC & Interested Parties 
FROM: Tancred Miller 
SUBJECT: Rulemaking Update 
 
Along with this memo is a spreadsheet that contains all of the Commission’s rules that are currently in 
the rulemaking process—from those being proposed for initial action to those reviewed by the N.C. 
Rules Review Commission (RRC) since the last CRC meeting.  Listed below is a description and 
recent history of the CRC’s action on each rule.  Complete drafts of rules scheduled for public hearing 
at this meeting will be available on the DCM website. 

RULE DESCRIPTIONS 
 

1. 15A NCAC 7H.0304 AECs Within Ocean Hazard Areas 
Status:  Going to public hearing. 
The amendments will change the formula used to calculate the Ocean Erodible AEC to make it 
consistent with the CRC’s new oceanfront setbacks, and remove the “unvegetated beach” designation 
for Hatteras Island that was adopted in 2004.  Additional changes were approved in May to update 
long-term annual erosion rates for the oceanfront.  Under new amendments to the Administrative 
Procedures Act, the Commission must approve the fiscal analysis for the proposed changes prior to 
publication in the NC Register.  The Commission did so in August. 
 

2. 15A NCAC 7H.0308 Specific Use Standards for Ocean Hazard Areas 
Status:  For review and approval for public hearing 
Staff will present requested changes to the sandbag rules for review and approval for public hearing. 
 

3. 15A NCAC 7H.0310 Use Standards for Inlet Hazard Areas 
Status:  On hold. 
The CRC directed staff to put further rule development on hold until after the oceanfront erosion rate 
update is complete. 
 

4. 15A NCAC 7H.0312 Technical Standards for Beach Fill Projects 
Status:  Going to public hearing. 
The Commission approved changes to sampling requirements be sent to public hearing.  Under new 
amendments to the Administrative Procedures Act, the Commission must approve the fiscal analysis 
for the proposed changes prior to publication in the NC Register.  The Commission did so in August. 
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5. 15A NCAC 7H.1705 General Permit for Emergency Work Requiring a CAMA and/or Dredge and Fill 
Permit:  Specific Conditions 
Status:  For review and approval for public hearing. 
Staff will present the requested changes to the sandbag rules for review and approval for public 
hearing. 
 

6. 15A NCAC 7H.0214 Installation and Maintenance of Regulatory Signs Exempted 
Status:  Fiscal review. 
The proposed adoption would exempt certain regulatory signs from permitting requirements.  Under 
new amendments to the Administrative Procedures Act, the Commission must approve the fiscal 
analysis for the proposed changes prior to publication in the NC Register.  The Commission did so in 
August. 
 

7. 15A NCAC 7M.1300 Sea-Level Rise Policy 
Status:  In discussion/development. 
A draft policy on sea-level rise is under development and will be on the Commission’s October 2011 
agenda as a discussion item.  Staff has continued to present the draft to local governments and solicit 
their feedback, and will report to the Commission in October.  Staff will also report on the Science 
Panel’s October 6th meeting where sea-level rise was discussed. 

 
 
 
 



Item # Rule  Citation Rule Title  October '11 
Status

October Action 
Required?

1 15A NCAC 7H.0304 AECs Within Ocean Hazard Areas Going to public 
hearing No

2 15A NCAC 7H.0308 Specific Use Standards for Ocean 
Hazard Areas

For review and 
approval Yes

3 15A NCAC 7H.0310 Use Standards for Inlet Hazard 
Areas On hold No

4 15A NCAC 7H.0312 Technical Standards for Beach Fill 
Projects

Going to public 
hearing No

5 15A NCAC 7H.1705
General Permit for Emergency Work 
Requiring a CAMA and/or Dredge 
and Fill Permit: Specific Conditions

For review and 
approval Yes

6 15A NCAC 7K.0214 Installation & Maintenance of 
Regulatory Signs Exempted

Approved for 
public hearing No

7 15A NCAC 7M.1300 Sea-Level Rise Policy In discussion No

COASTAL RESOURCES COMMISSION RULEMAKING STATUS - OCTOBER 2011

Public hearings being scheduled.

Public hearings being scheduled.

Continue to accept informal public comment.

Next Steps

On hold until oceanfront erosion rates update is completed.

Public hearings being scheduled.

Review and approve for public hearing.

Review and approve for public hearing.
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