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tion of the need for uncertainty analysis, 
scientists across the country are investigating 
various methods of dealing with uncertainty 
in water resources management.  At N.C. 

Grappling with uncertainties
in water resources management

State University, Dr. Sankar Arumugam 
and colleagues in the hydroclimatology 
group in the Department of Civil, Construc-
tion and Environmental Engineering, are 

Agencies that manage water supplies, such 
as the U.S. Army Corps of Engineers, other 
reservoir managers, and local public water 
systems, make management decisions that 
affect human life and health as well as eco-
nomic wellbeing. To make decisions, they 
rely in part on weather and seasonal climate 
forecasts and hydrological predictions. 
Traditionally, models that produce such 
forecasts and predictions provide determin-
istic single-value output: 10 percent chance 
of rain at a certain time. Such forecasts, 
while familiar and simply expressed, give 
water managers little information about the 
uncertainty of the estimate on which they 
rely. Therefore, water resources planners are 
limited to using their intuition and experi-
ence or expert advice to construct determin-
istic, single-scenario strategies that are of 
limited value, particularly in the face of a 
changing climate. 

Model-based climate and hydrological 
forecasts are replete with uncertainties aris-
ing from the highly variable nature of the at-
mosphere, the model itself, and inadequacies 
in data fed into it. In fact, according to the 
National Research Council, “Uncertainty is 
. . . a fundamental characteristic of weather, 
seasonal climate, and hydrological predic-
tion, and no forecast is complete without 
a description of its uncertainty.” More-
over, water managers confront additional 
uncertainties regarding the rate and extent 
of demographic changes that affect water 
demand as well as climate change. Experts 
increasingly urge water managers to find 
practical ways to incorporate uncertainty 
into their planning and operations. 

In response to the growing recogni-

Falls Lake Nov 3, 2007. This photo belongs to ducttapeavenger's photostream . It was acquired under a Creative Commons 
license from the Learn N.C. website: http://www.learnnc.org/lp/multimedia/14253

Falls Lake in Wake County November 3, 2007. Reservoirs like Falls that store water in 
high-flow seasons and release it during low-flow seasons are increasingly vulnerable 
to interannual variations in rainfall and runoff as population growth pushes up water 
demand. 
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focusing their experimental approach to 
uncertainty analysis on water resources in 
the fast-growing Research Triangle region. 
According to Dr. Arumugam, their climate-
informed uncertainty framework for water 
management, once validated, can be adapted 
for other areas of the state. 

Variability is an enemy
According to State Climatologist Ryan 
Boyles, North Carolina has the most com-
plex climate in the eastern United States and 
this complexity creates high variability (peri-
odic or intermittent changes) in temperature, 
precipitation, and even severe events such as 
hurricanes and drought. This high variability 
makes discerning past patterns or trends in 
climate conditions very difficult. Without 
clear past climate patterns to rely on, fore-
casting of future conditions is fraught with 
uncertainty.

According to Dr. Arumugam, this high 
variability also severely limits the useful-
ness of global climate models (GCMs) for 
forecasting of water resources conditions 
in North Carolina.  GCMs are constructed 
at a global scale and forecast only averages 
and extremes in precipitation and tempera-
ture. Moreover,  various  GCMs often don’t 
agree in their predictions and are not good at 
predicting past (hindcasting) precipitation, a 
critical variable for predicting future runoff. 
In fact, says Dr. Arumugam, the uncertainty 
in these models must  be systematically 
reduced to make them at all useful for water 
resources management. 

For instance, reservoirs in North Caro-
lina that store water during the high-flow 
season and release it during the low-flow 
season, are very vulnerable to seasonal to in-
terannual  changes in climate and runoff, so 
more reliable climate and runoff forecasting 
could play critical roles in managing water 
supplies that are under increasing pressure 
from population and demand growth. 

Better local climate forecasts 
for water management
As a first step toward developing a method 

Grappling continued from page 1

continued on page 3

for improving water resources planning 
in North Carolina, Dr. Arumugam, and 
his research group created an improved 
forecasting model. In a 2008 project funded 
by WRRI and a U.S. Geological Survey 
regional competitive grant, the study  tested 
(retroactively) the ability of two separate 
downscaled statistical GCMs and a combi-
nation of the two models to produce local 
climate forecasts and inflow forecasts for 
Falls Lake in Wake County. The group then 
fed inflow forecasts updated monthly into a 
reservoir model to predict the probabilities 
of meeting the Sept 30 storage target, given 
the initial storage target on July 1. They 
found that their multi-model forecasts pro-
vided better guidance for managing releases 
to meet the end-of-season target—without 
false alarms or unnecessary restrictions—
than climate forecasts from a single model. 

According to Dr. Arumugam, this 
study clearly demonstrated that employing 
such downscaled multimodel forecasts for 
season-ahead water allocation is a reliable 
way to make management decisions such 
as invoking (or not invoking) restrictions 
during below-normal (above-normal) inflow 
years. 

The success of that project led to 
co-funding by WRRI and USGS of a 
project in which Dr. Arumugam’s team 
developed retrospective and real-time 
seasonal (summer 2009 and winter 2010) 
streamflow forecasts for HUC-8 basins in 
North Carolina to support ongoing drought 
management activities. They made these 
forecasts available to water managers 
through the NC State Climate Office at 
http://nc-climate.ncsu.edu/inflowforecast. 

Forecasting reservoir inflows 
and storage conditions
Continuing the experimental inflow fore-
casts project, Dr. Arumugam is working 
with State Climatologist Ryan Boyles on 
a project funded by the N.C. Urban Water 
Consortium that will automate experimental 

http://www.ncsu.edu/wrri/
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uncertainty analysis for water resources. 
He and his group are  currently working on  
quantifying the uncertainties in water avail-
ability in Jordan Lake under climate change 
amidst continued urban development in the 
watershed. Although several methods of 
quantifying uncertainty for water resources 
management are available, Dr. Arumugam’s 
group is using a method called alternative 
scenarios. Constructing alternative scenarios 
involves identifying the most important 
sources of uncertainty in both demand and 
supply, assigning to each discrete possibili-
ties with given likelihoods, and exploring 
the interplay among them to produce distinct 
scenarios, each with a given likelihood. The 
most important sources of uncertainty in 
demand are population growth and changes 
in per capita use. For this project, supply 
uncertainties include runoff under climate 
and land-use change. 

The investigators will use a downscaled 
multimodel to generate climate change sce-

real-time monthly and seasonal inflow fore-
casts for Falls Lake, Jordan Lake, Kerr-Scott 
Lake and Philpot Lake, link the forecasts to 
reservoir models, and issue storage forecasts 
for the four systems. The inflow and stor-
age forecasts will be accessible through a 
web portal on the N.C. State Climate Office 
website. 

Dr. Arumugam stresses that while the 
forecasts are considered experimental, the 
portal will allow water managers to become 
familiar with the forecast formats and to 
practice generating “what-if” scenarios by 
prescribing releases and projecting monthly 
and seasonal storage in the reservoirs. 

Quantifying uncertainty in
water resources planning
Having established the potential for down-
scaled multimodels to produce useful 
precipitation, runoff and streamflow forecasts, 
Dr. Arumugam’s group turned its attention 
to experimental real-world application of 

narios and will use the Soil and Water Assess-
ment Tool (SWAT) to model runoff changes 
in response to climate change scenarios and 
population-driven land-use change scenarios 
in the Upper Cape Fear Basin. They will use 
future population projections for the Upper 
Cape Fear Basin to project water demand. 

They will then use the Lake Jordan reser-
voir model to project the availability of water 
in the reservoir for the various scenarios. For 
each scenario they will assess the probability 
of sufficient water being available to meet 
demand and will develop adaptive water 
allocation strategies to address any predicted 
shortages. 

The Jordan Lake assessment is consid-
ered a pilot project and the findings from this 
project will be used to develop similar assess-
ments for other watersheds in North Carolina. 

Extending help outside the 
Triangle
Dr. Arumugam’s work is focusing on highly 
vulnerable water supplies for the Raleigh-
Durham-Chapel Hill area, but, he says, there 
is no reason the same methods can’t be used 
to help other areas in the state assess the reli-
ability of their water supplies under uncertain 
climate and population conditions. Since 
his downscaled climate forecast models are 
specific to Triangle area water supplies, local 
forecast models would have to be developed 
for other areas. 

However, Dr. Arumugam says he has no 
ambition to become an “agency” to conduct 
analyses for other cities or areas. Instead, he 
hopes that the work of his group will provide 
the methodology and demonstrate the useful-
ness of local climate forecasting and uncer-
tainty analysis in real time so that private 
consultants can  take the tools and make them 
available to clients across the state for devel-
opment of local water supply plans.  

As North Carolina’s climate and de-
mographics change in unpredictable ways, 
says Dr. Arumugam, climate forecasting and 
uncertainty analysis can facilitate adaptive 
management of water resources, which is 
necessary if North Carolina is to use existing 
water supplies efficiently and develop new 
capacity and supplies in an economic manner.

Grappling continued from page 2

Study explores relationship between El Niño and 
groundwater levels in Southeast

To forecast water availability, scientists try to understand what drives the variabil-
ity in the hydrologic cycle for a particular region or locale. They look for correlations 
between local climate variables (temperature, rainfall, streamflow, groundwater levels) 
and broader climatic conditions that are known to have widespread effects. If strong 
relationships between broad, slowly developing climatic conditions and local climate 
responses exist, water management could substantially gain by monitoring of the large-
scale information. 

In a project co-funded by WRRI and N.C. Sea Grant under a competitive process 
open only to junior faculty; Dr. Sankar Arumugam of the NCSU Department of Civil, 
Construction, and Environmental Engineering investigated the effect of the El Niño 
Southern Oscillation (fluctuation in Pacific sea surface temperatures) on groundwater-
surface water interactions in 20 basins over the Southeast. He also explored the ability 
of precipitation forecasts from a global climate model to predict streamflow and ground-
water levels in the study basins. 

Dr. Arumugam compared hindcasts of precipitation and temperature under ENSO 
conditions with records of streamflow and groundwater levels over these 20 basins. The 
analysis showed that ENSO’s effect on groundwater variability is not as great as it is on 
precipitation and streamflow for basins with limited baseflow. But, basins with higher 
baseflows exhibit stronger ENSO influence, since storage and slower discharge mecha-
nisms result in significant associations between ENSO and groundwater.  The study 
concludes that forecasts from the GCM along with ENSO conditions have the potential 
to forecast groundwater availability during the winter in the Southeast. 
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At the January 12, 2012, meeting of the 
N.C. Environmental Management Com-
mission, officials of the Lower Neuse Ba-
sin Association/Neuse River Compliance 
Association presented to commissioners 
evidence based on more than 10 years of 
monitoring that “little progress has been 
achieved” toward the goal of reducing 
by 30 percent total nitrogen delivered to 
the Neuse estuary. This lack of progress, 
they say, comes in spite of the fact that 
wastewater dischargers in the lower basin 
have spent some $300 million on plant 
upgrades since 1995 and have reduced 
their nitrogen inputs by 70% while the 
population they serve increased 50%. 

The 18 members of the Lower Neuse 
Basin Association (LBNA) provide 
funding for monitoring at 48 sites in the 
lower Neuse Basin as well as funding for 
technical assistance to small dischargers. 
The Neuse River Compliance Asso-
ciation, authorized by the Neuse River 
Nutrient Sensitive Waters Management 
Strategy rules, includes most members 
of the LNBA and works as a group to 
meet the regulatory limit of the sum of 
their allocations for total nitrogen at the 
estuary. The total allocation for the group 
for 2012 is 1,184,154 pounds of total 
nitrogen. As of 2010, NRCA had reduced 
their total nitrogen load at the estuary to 
584,000 pounds.  

Haywood Phthisic, executive direc-
tor of the groups, told commissioners 
that research (Lebo et al. 2011) shows 
consistent nitrate-nitrite reductions 
(baseline 1991-95) in the upper basin but 
increased organic nitrogen loading from 
Contententea Creek and the Trent River 
that prevents the total nitrogen reduction 
goal of 30% at the estuary from being ac-
complished. The Trent River, which--ac-
cording to Phthisic’s presentation--raises 
nitrogen loads to the Neuse Estuary 
below the compliance point at Street’s 

continued on page 5

Ferry Bridge by 55%, drains primarily 
agricultural land with numerous large-
scale animal operations concentrated near 
the Jones/Lenoir county boundary.  

Phthisic told commissioners that 
while point source dischargers must 
monitor and document their nitrogen 
reductions, nonpoint source reductions 
are based on assumptions about the ef-
fectiveness of best management practices 
(BMPs). He urged the commission to 
create a way to verify nonpoint source 
reductions and to extend the recently 
adopted stormwater rules for new devel-
opment in the Falls Lake watershed to 
the lower Neuse Basin.  He said that part 
of the success in point source reductions 
is due to water reuse programs put into 
place by many of the NRCA members 
and asked the commission to remove the 
stigma of being designated “wastewater” 
from highly treated reclaimed water and 
allow greater reuse. He also asked the 
commission to allow nitrogen trading 
between point sources and nonpoint 
sources. 

The presentation brought a strong 
response from Commissioner Tom Ellis 
who represents the agricultural communi-
ty on the EMC. Ellis said Local Advisory 
Committees and the Basin Oversight 

Committee work very hard to implement 
and verify agricultural BMPs approved 
under the Neuse nutrient management 
rules. “We appreciate what you’ve done,” 
said Ellis, “but you’re not the only ones 
working on this.  

The next item on the EMC agenda 
was the Annual Progress Report on 
the Neuse Agricultural Rule.  Accord-
ing to the report, “In [crop year] 2010, 
agriculture collectively achieved an 
estimated 49% reduction in nitrogen loss 
from agricultural lands compared to the 
1991-1995 baseline, continuing to exceed 
the rule-mandated 30% reduction.” The 
report “does not capture the effects of 
managed livestock on nitrogen move-
ment, including pastured, confined, and 
non-commercial livestock.” 

In a recent article in Environmental 
Management, (Lebo et al. 2012; Environ-
mental Management (2012) 49:253–266) 
investigators say there is evidence to sug-
gest that increased nitrogen in the middle 
and lower Neuse River is at least partly 
due to regeneration of nitrogen bound to 
sediments deposited in the middle and 
lower reaches of the river during storms. 
Sediment-generated nitrogen would indi-
cate a role for both agricultural and urban 
runoff in nitrogen increases. 

Lower Neuse NPDES dischargers ask
EMC to reconsider nutrient management strategy

Scientists say use of flow-normalized 
nutrient loading provides feedback to 
help adapt management strategies
Research by Martin E. Lebo of 
Weyerhaeuser Company and Hans W. 
Paerl and Benjamin L. Peierls of the 
UNC-CH Institute of Marine Sci-
ences has uncovered nutrient load-
ing trends in the Neuse River Basin 
that can help water quality managers 
adapt strategies to better address 
problems in the Neuse Estuary. The 

scientists explain their research in an 
article first published online in Octo-
ber 2011 in the journal Environmental 
Management.

The investigators note that evalu-
ating the effectiveness of manage-
ment actions to reduce nutrient load-
ing to the Neuse Estuary is complicat-
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ed by the large annual and interannual 
climate variations and resulting river 
flow variation that affects trends in 
nutrient transport and loading to the 
estuary.  Previous efforts to take out 
the variations in flow due to weather, 
that is to normalize flows, have been 
statistically cumbersome and data-
intensive. The simpler approach 
applied by the authors in this study 
averages nutrient concentrations by 3 
flow intervals: low flows representing 
base-flow conditions (affected more 
by groundwater and point sources), 
middle flows, and high or storm flows 
(affected more by nonpoint sources) 
across multi-year periods at four river 
stations (Clayton, Kinston, Trenton 
and Hookerton) and three zones in the 
estuary. 

Based on their analyses, the au-
thors report: 

 �  At Clayton, below metro Raleigh, 
flow-normalized loadings of 
nitrate-nitrogen and TKN (organic 
nitrogen plus ammonia) fluctu-
ated, but with an overall decrease 
in nitrate-N. On the other hand 
TKN flow-normalized loading 
peaked in 1980 and again in the 
2000s.  Analysis of monitor-
ing data on suspended sediment 
and turbidity near Clayton found 
higher levels (than in the 1990s) 
during high flow conditions. Data 
from a site just below Falls Dam 
did not reveal the same pattern 
of elevated turbidity over the last 
decade. The authors suggest that 
elevated turbidity could be related 
to increased TKN, and the source 
of particle-bound nitrogen appears 
to be downstream of Falls Dam. 

 �  At Hookerton, the monitoring 
point for Contentenea Creek, 
nitrate-N decreased through the 
late 1990s—accounting for 57% 

of total nitrogen—and total nitro-
gen decreased 11-14% below the 
1991-1995 reference period. But 
in periods ending in 2003—2009, 
both nitrate-N and TKN in-
creased—mostly in the middle and 
high flow intervals. 

 �At the monitoring point for the 
Trent River, flow-normalized 
total nitrogen load was relatively 
constant at the 1991–1995 base-
line through the early 2000s, until 
increasing by 30% for periods 
ending in 2005–2009. Nitrate-N 
and TKN traded places as the 
dominant fraction across the pe-
riod of analysis with TKN peaking 
in the mid 2000s. 

 �  Flow-normalized nitrate-N 
loading to the Neuse Estuary 
has decreased from the 1991-95 
reference period, but TKN load-
ing abruptly increased in 1996 
(when tropical cyclone activity 
began to increase) and has been 
consistently higher for the past 15 
years. Average nitrate-N loadings 
decreased more for the low and 
middle flow intervals than the high 
flow interval. In contrast, TKN 
loadings were higher in the middle 
and high flow intervals. Organic 
nitrogen increased from 35% of 
total nitrogen in the period 1980-
1994 to 48% for 1995-2009.

 �  Decreased nitrate–N concentra-
tions in the Neuse River from 
Clayton to Street Ferry Bridge 
were also observed in the upper 
estuary, but average nitrate-N 
concentrations in the middle and 
lower estuary were actually higher 
in the 2000s than they were before 
the TMDL was established. This 
may be the result of regeneration 
of particle-bound nitrogen deposit-
ed in the middle and lower estuary 
during periods of high flow associ-

ated with storm events.
 �  Chlorophyll a concentrations in 
the river decreased in concert 
with phosphorus controls put into 
place in 1998 and in the upper 
estuary with nitrogen controls in 
the watershed in the late 1990s. 
Otherwise, it appears that elevated 
total nitrogen loading, largely 
as organic nitrogen, resulted in 
higher nitrogen availability during 
2000–2009 and higher annual 
average chlorophyll a values.

The article concludes:

For point sources, NPDES 
compliance data showed an overall 
decrease of 65% in projected TN de-
livered to the NR Estuary from point 
sources by 2006 compared with the 
established 1995 benchmark, reflect-
ed in an approximately 50% decrease 
in NO3–N below Raleigh for the flow-
adjusted trend. Conversely, TSS and 
turbidity data below Raleigh show 
an overall increase in recent years, 
reflected in higher TKN concentra-
tions. The general pattern of constant 
or increased TKN concentration at all 
watershed locations evaluated, par-
ticularly under high flows, indicates 
actions to date may not have collec-
tively addressed Org-N inputs. It is 
also possible that excessive loading 
of eroded soil to the stream network 
during the large hurricane events in 
1996 and 1999 have contributed to 
ongoing TKN loading to estuarine 
waters. Overall, the lack of instream 
improvement for high flow conditions 
contradicts estimated reductions of 
45% in TN export from agricultural 
lands and implementation of urban 
stormwater plans in many areas of 
the basin.
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continued on page 7

Continuing a long history of legislative 
involvement in provision of water and 
sewer service in Asheville and Buncombe 
County, Rep. Tim Moffitt (House District 
116-Buncombe County) drafted a bill that 
would have required the City of Asheville 
to transfer to the Metropolitan Sewerage 
District of Buncombe County the entirety 
of the city’s water system. The draft bill 
was recast as a provision of the Studies 
Bill of 2011 that requires a new legisla-
tive committee, the Metropolitan Sewer-
age/Water System Committee, to study 
“whether the efficiency of providing 
water and sewer service can be improved 
by requiring large cities located entirely 
within a metropolitan sewerage district 
[read Asheville] to convey their water 
system to that district which can then 
operate both water and sewer.” The Com-
mittee had its first meeting on January 23. 

The unique water and sewer 
situation in Asheville
Between 1923 and 1927, pursuant to 
acts of the General Assembly, six water 
and sewer districts were established in 
Buncombe County outside the city limits 
of Asheville. The districts financed and 
operated the water lines that were con-
nected to the Asheville water system. 
(By the 1990s all the districts’ sewer 
operations had been consolidated into the 
Metropolitan Sewerage District (MSD) of 
Buncombe County.)

Following the Asheville land boom 
and subsequent collapse, and the Great 
Depression, all the water and sewer 
districts and local governments in Bun-
combe County were bankrupt. Buncombe 
County assumed debts of water districts 
and levied taxes to pay off bonds and 
maintain districts’ water and sewer lines. 
Asheville, reportedly, began taking mon-
ey from its water system to help finance 
general government operations. 

Because the county was liable for 
the water and sewer districts' debts, the 
General Assembly in 1933 adopted a bill 
now known as Sullivan I, which pro-
hibited the Asheville water system from 
charging customers outside the city limits 
more than residents of the city. The bill 
also provided that Asheville was respon-
sible for providing only “surplus” water 
to customers outside the city, and directed 
water and sewer districts to repair lines to 
stop leaks. 

In 1957, Asheville adopted an ordi-
nance establishing higher water rates for 
customers outside the city, and the Bun-
combe County Commission and trustees 
of the water and sewer districts chal-
lenged the ordinance in court (Candler 
v City of Asheville). In a case that went 
all the way to the N.C. Supreme Court, 
Asheville’s ordinance was found invalid.

In 1980 Asheville challenged the 
constitutionality of Sullivan I in court 
(City of Asheville v State of N.C. and 
Buncombe County). However, after 
negotiations, the city signed an interlo-
cal agreement with Buncombe County es-
tablishing the Asheville/Buncombe Water 
Authority. Under this “Water Agreement” 
Asheville agreed to drop its challenge 
to Sullivan I and to not charge different 
rates for customers within and outside 
city limits while the agreement was in 
force. According to affidavits filed in the 
court case, the water system fell into dis-
repair while Asheville and to lesser extent 
Buncombe County were taking money 
out of the system. 

In 1995, Henderson County, 
Asheville and Buncombe County entered 
into an agreement to form a regional 
water authority. The agreement allowed 
Asheville to build a drinking water treat-
ment plant on the Mills River in Hender-
son County. However, Henderson County 
later withdrew from the agreement 

because Asheville owned the system and 
water lines, and the county could not 
demand line extensions.

In 2005 Asheville ended its partici-
pation it the Water Agreement with Bun-
combe County and reopened its challenge 
to Sullivan I. The State of North Carolina 
filed its answer seeking dismissal and 
declaration of the constitutionality of 
Sullivan I. 

Also in 2005, the General Assembly 
passed “Sullivan II” and “Sullivan III” 
reaffirming the prohibition on charging 
different rates inside and outside Ashe-
ville’s city limits and providing that local 
government public enterprise systems 
must be accounted for in a separate fund 
with no transfer of money between the 
public enterprise fund and a city’s general 
budget.

In July 2006, Asheville filed for 
summary judgment in its challenge to 
Sullivan I, but in 2007 the city’s chal-
lenge was dismissed. Asheville appealed 
and in 2008, the Court of Appeals upheld 
the lower court. Asheville remains one of 
only two public water systems in North 
Carolina prohibited by the legislature 
from charging different rates within and 
outside city limits.

Motivation and possible
outcomes
According to a report on the Carolina 
Public Press website (http://www.
carolinapublicpress.org/8395/legislators-
hold-first-meeting-on-future-of-
ashevilles-water-system) and a report 
on BlueRidgeNow.com (http://www.
blueridgenow.com/article/20120120/
NEWS/120129980), Rep. Moffitt’s 
targeting of the Asheville Water 
System grew out of his concern about 
involuntary annexations by the city. He 
contends the city has forced involuntary 

Legislative study could lead to mandated transfer of
Asheville water system to Buncombe County sewer district 
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Under current Florida law, “waters in 
the state” are considered basic public 
resources benefiting the entire state, 
and the State recognizes only a right 
to “beneficial use” of water, but not 
a title to it. However, a bill that is 
sailing through the Florida House of 
Representatives will exclude re-
claimed water from the legal defini-
tion of “waters in the state,” until it is 
discharged into “waters in the state.” 
The definitional change excludes 
reclaimed water from regulation by 
Florida’s water management districts 
(WMDs) under the state’s consump-
tive use permits program. The bill 
also prohibits WMDs from requiring 
a utility to provide reclaimed water to 
any specific user or to restrict the use 
of reclaimed water.

According to a House staff 
analysis of House Bill 639 (http://
tinyurl.com/83z7x5j), because 
the statutory definition of “water” 
or “waters in the state” does 
not expressly include reclaimed 
water, there has been debate about 
whether the Florida Department of 

Environmental Protection (DEP) or 
the WMDs have authority to require 
a consumptive use permit (CUP) for 
use of reclaimed water, and Florida 
courts have not resolved the issue. 

Currently, WMD year-round 
irrigation restrictions do not apply 
to irrigation with reclaimed water 
However, in 2008, the St. Johns River 
WMD (SJRWMD) initiated rule-
making that would have regulated 
reclaimed water by general permit for 
purposes of landscape and agricul-
tural irrigation, by address, time of 
day, and day of the week. The Florida 
League of Cities challenged the water 
district’s authority to promulgate 
such rules, and SJRWMD withdrew 
the rulemaking. Nevertheless, DEP 
asserts that, although they have not 
historically done so, the WMDs may 
require a CUP solely for the use of 
reclaimed water. This bill will resolve 
that debate. It will also allow WMDs 
to require the use of reclaimed water 
instead of making withdrawals from 
an aquifer under certain circum-
stances.

Legislative study continued from page 6

Florida set to give utilities
ownership of reclaimed water

annexations by refusing to hook up new 
developments to the water system unless 
they are annexed. The city contends, 
however, that the prohibition works the 
opposite way, taking away an incentive 
(lower rates) that the city could use to 
accomplish voluntary annexation, and 
that the prohibition has stymied the city’s 
growth. 

In the first meeting of the Metropoli-
tan Sewerage/Water System Committee, 
presentations by the Asheville Water 
Resources Department and the MSD of 
Buncombe County focused on the history 
of investments in the water system and 
financial health of the two systems. 

The second meeting of the commit-

tee is scheduled for late February in the 
mountains. Two additional meetings are 
planned and a report with recommenda-
tions is due by the end of April. Accord-
ing to the reports, several outcomes of the 
legislative study are possible: Asheville 
retains control of its water system, an 
independent body is established to run 
the water system, or the Asheville water 
system and the Buncombe County MSD 
are merged with the possibility of creat-
ing a regional system that would include 
Henderson County. 

New study by 
National Research 

Council says risks of 
drinking reclaimed 

water no greater than 
risk of drinking

tap water from 
some systems

The National Research Council has 
just released a new study by its Com-
mittee on the Assessment of Water 
Reuse as an Approach to Meeting 
Future Water Supply Needs which 
concludes that expanding water 
reuse—the use of treated wastewater 
for beneficial purposes including ir-
rigation, industrial uses, and drinking 
water augmentation—could sig-
nificantly increase the nation’s total 
available water resources.

The report, Water Reuse: Poten-
tial for Expanding the Nation’s Water 
Supply Through Reuse of Municipal 
Wastewater, presents a portfolio of 
treatment options available to miti-
gate water quality issues in reclaimed 
water along with new analysis sug-
gesting that the risk of exposure to 
certain microbial and chemical con-
taminants from drinking reclaimed 
water does not appear to be any 
higher than the risk experienced in 
at least some current drinking water 
treatment systems, and may be orders 
of magnitude lower. 

The report recommends ad-
justments to the federal regulatory 
framework that could enhance public 
health protection for both planned 
and unplanned (or de facto) reuse and 
increase public confidence in water 
reuse.

The report can be read, 
downloaded or ordered at http://www.
nap.edu/catalog.php?record_id=1330.
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Upcoming Events

Register Now for 
The 14th WRRI Annual Conference

&
NCWRA Symposium

Mitigation Policy in NC: Is the Train on the Right Track?
March 27-28, 2012

Jane S. McKimmon Center, Raleigh

General  Information and draft agenda:
http://go.ncsu.edu/wrriac

Early Bird Resigtration deadline: March 2
Download registration form at http://www.ncsu.edu/wrri/code/events/registration.htm

Highlighting:

AWWA Water Audit
Software Training

March 6, 2012
UNC-CH School of

Government, Chapel Hill, NC

 Register or download form at:
http://go.ncsu.edu/wateraudit

NCWRA
Luncheon and Forum

May 7, 2012
Jane S. McKimmon Center

Put the date on your calendar and 
check

http://www.ncwra.org for more 
information. 

Dr. Sankar Arumugam will discuss his recent and ongoing research 
aimed at helping water resources managers in North Carolina 
deal with uncertainty in water availability resulting from climate 
variability and change and growing population and water demand.  
See pages 1-3.  Dr. Arumugam  is Associate Professor in the NCSU 
Department of Civil, Construction and Environmental Engineering 
where he leads a hydroclimatology group focused on better climate 

forecasting for water resources management. 

Dr. Hans Paerl, recent recipient of the Coastal and Estuarine 
Research Federation’s Odum Award for Lifetime Achievement in 
ecological studies, will discuss his recently published research 
on nutrient loading trends in the Neuse River Basin. See pages 
4-5 Dr. Paerl, one of WRRI’s most prolific investigators, was the 
Raleigh News and Observer’s Tarheel of the Week In October 
2011: http://www.newsobserver.com/2011/10/09/1551654/for-

33-years-marine-scholar-has.html.

ESC Planning and
Design Workshop

April 17-18, 2012
Doubletree by Hilton, Raleigh, NC
Registration information available 

soon at:
http://www.ncsu.edu/wrri 


