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LEGISLATIVE STUDY COMMITTEE APPROVES DRAFTS OF WATER BILLS 

~ The Legislative Research Commission's 
Committee on Watershed Protection 
has recommended to the 1989 General 
Assembly two bills aimed a t providing 
citizens of the state reliable and safe 
water supplies. 

One of a number of water quality 
study committees established by the 
1987 session of the General Assembly, 
the Watershed Protection Legislative 
Study Committee heard presentations 

on water supply and watershed 
protection issues from staff of the 
Department of Natural Resources and 
Community Development (NRCD), the 
Department of Human Resources 
(DHR), development interests, 
environmental groups, and local 
government organizations. The 
committee then drafted bills titled "An 
Act to Authorize and Direct the 
Environmental Management 
Commission to Develop and Adopt 

Rules Establishing Minimum State 
Standa rds, Limita t io ns, and 
Management Practices for the 
Protection of Water Supply 
Watersheds" and "An Act to Develop 
a Statewide Water Supply Plan." 
The first bill would do the following: 

* mandate the development and 
adoption of minimum protective 
measures at the state level for the 



protection of watersheds that are 
deemed water supplies by the 
Environmental Management 
Commission (EMC) 

* provide that the protection of water 
supply watersheds is a shared 
responsibility of state and local 
governments with the state setting 
minimum standards and protective 
measures to be administered and 
enforced when possible at the local 
level and provide a time frame within 
which local governments may notify 
the state of their intention to adopt 
and submit for state approval local 
watershed protection regulations 

* authorize EMC to develop a 
classification series for watersheds that 
are water supplies and direct the 
Commission to adopt by rule standards 
and other protective measures, 
including limitation~ and management 
practices, to protect these watersheds 

* authorize EMC to identify 
watersheds or portions of watersheds 
that it considers to be critical water 
sources and to adopt stricter standards 
and protective measures for those 
watersheds or portions thereof than for 
other watersheds 

* create an 18-member Watershed 
Protection Advisory Council to advise 
NRCD and EMC 

* provide for civil and criminal 
penalties against individuals, firms, 
institutions, political subdivisions, and 
elected or appointed officials who 
violate watershed protection regulations 

In its report to the General Assembly, 
the Committee recommended that the 
standards for protection of water 
supply watersheds should include point 
and nonpointsource pollution controls 
but that the State should continue to 
administer point source pollution 
controls while the local jurisdictions 
should focus on nonpoint source 
pollution controls. The Committee 
recommended that the relative merits 
of lower density controls over 
engineered and structural controls 
should be considered in developing 

WRRI NEWS January/February 1989 • Page 2 

protective standards. Models that the 
Committee suggested could be used to 
develop watershed protection standards 
are the Coastal Area Management Act 
and Guidelines for Obtaining a 
Protective Surface Water Classification. 
The latter set of standards forms the 
basis for NRCD's voluntary water 
supply protection program. 

In its consideration of the need for a 
state water supply plan, the Committee 
found that the continuing growth of 
population in the state and its 
urbanization make the projected use of 
water and identification of potential 
water supplies crucial. The second 
legislative proposal would mandate that 
NRCD and the Department of Human 
Resources develop a state water supply 
plan, which could require local 
jurisdictions to submit local water 
plans indicating projected population, 
projected water use, present and future 
water supplies, and technical assistance 
needed to address potential water 
needs. 

ADDITIONAL SURFACE 
WATER RECLASSIFICATION 
REQUESTS MAY GO TO 
PUBLIC HEARING IN 1989 

According to Steve Zoufaly, 
Coordinator of North Carolina's Water 
Supply Protection Program, the 
Department of Natural Resources and 
Community Development (NRCD) 
could be scheduling a number of public 
hearings on surface water 
reclassification requests in the first half 
of 1989. Zoufaly said that some 
communities are requesting a more 
protective classification of existing 
water supplies while others are asking 
that surface waters now classified for 
recreation, trout, or other uses be 
reclassified so that they can be used 
for public water supplies. 

Communities which want the state to 
help them protect existing water 
supplies from pollution have requested 
reclassification from WS-III to WS-II 
or WS-1. WS-III is the classification 
given to all surface waters used for 

public water supply (except a few in 
pristine areas of the mountains) when 
the state's new surface water 
classification system went into effect in 
1986. As long as water sources are 
classified WS-III, the state does not 
restrict the kind of permits that can be 
issued for point-source discharges in 
the watershed. 

Under the state's voluntary water 
supply protect ion program, 
communities which get their water 
from lightly developed or undeveloped 
watersheds and which institute 
programs to prevent nonpoint source 
pollution in the watersheds may ask 
NRCD to strongly restrict or prohibit 
end-of-pipe discharges into their water 
supply sources. 

If a community requests and receives 
a WS-I classification of its water 
supply, the state will permit no point 
source discharges in the watershed. If 
a community requests and receives a 
WS-II classification of its water supply, 
the state will permit only domestic 
discharges and approved nonprocess 
(cooling) water discharges in the 
watershed. In order to submit a request 
for protective reclassification, a 
community must first design a 
non point source control program, have 
the program approved by the Division 
of Environmental Management (DEM), 
and implement the program. 

OEM has published guidelines for 
nonpoint source control programs to 
help local governments in designing 
programs that will meet with state 
approval. The guidelines recommend 
restriction on development density 
through zoning and other land-use 
controls, as well as use of runoff 
control structures and hazardous 
materials controls. Designing a 
nonpoint source control program that 
will meet with state approval requires 
having some land-use regulations in 
place. 

Four water supply sources have been 
reclassified from WS-III to WS-I under 
the new program. They are Smith 
Creek in Franklin and Wake counties, 
Morgan Creek in Orange County, Cane 



Creek in Orange County, and Little 
River in Franklin and Wake counties. 
Currently, no sources have been 
reclassified from WS-III to WS-11. 

According to Zoufaly, a number of 
communities are in the process of 
passing zoning ordinances · to allow 
them to implement the nonpoint 
source control programs that they must 
have in place in order to request 
classification, and some communities 
are asking the General Assembly for 
permission to ex~end their 
extraterritorial jurisdiction so they will 
have the authority to institute land
use controls in their watersheds. 
Zoufaly said that it takes communities 
some time to get their complete 
reclassification request package 
together, and for that reason it is 
difficult to predict how many requests 
may reach the public hearing stage this 
year. 

Reclassification requests that will 
probably be heard early this year 
include two in the drought-stricken 
western part of the state to reclassify 
"C" (suitable for secondary recreation 
and fish propagation) and "Trout• 
(suitable for trout propagation and 
maintenance) streams for public supply 
purposes. The town of Burnsville in 
Yancey County has requested 
reclassification of a segment of Cane 
River to WS-111, and the town of 
Spruce Pine in Mitchell County has 
requested reclassification of a segment 
of the North Toe River to WS-111. 

Under the new classification program, 
reclassification from "c• or "B• to WS
III may require the community to 
submit information about other 
potential water supply sources and 
their rationale for selecting a source 
with only a ws-m potential. 
Dischargers to waters for which this 
kind of reclassification has been 
requested may be required to conduct 
special monitoring and evaluations and 
will be under greater scrutiny. aose 
attention will be paid to compliance 
records, ambient data, bioassays, 
benthic macroinvertebrate evaluations, 
facility age, and possible violations. 
The Division of Health Services in the 
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Department of Human Resources must 
approve any discharger that locates 
within WS classified waters. 

Requests for more protective 
classifications that may reach public 
hearing in 1989 include a request to 
reclassify from WS-111 to WS-1 sections 
of Quaker and Back Creeks in 
Alamance County, a request to 
reclassify to WS-11 a tributary of 
Mountain Island Lake in Mecklenburg 
County, and a request by five Wake 
County governments to reclassify to 
WS-ll the Swift Creek watershed in 
Wake County. 

EMC APPOINTS 
SPECIAL COMMITTEE TO 
REVIEW REVISED WATER 
QUALITY STANDARDS, 
CONTROVERSY REFLECTS 
NATIONAL REGULATORY 
ISSUE 

In an effort to resolve disagreement 
about stringent limitations on toxic 
substances in North Carolina's streams 
and rivers, the Environmental 
Management Commission (EMC) has 
approved appointment of a 10-person 
committee to review the state's 
proposed new in-stream water quality 
standards prior to taking the standards 
to public hearing. The ad hoc review 
committee is to be composed of two 
persons from each of the following 
categories: business and industry, 
environmental groups, Division of 
Environmental Management (OEM), 
local governments, and the scientific 
community. 

Already a year behind in its federally 
mandated three-year review of stream 
classifications and water quality 
standards, DEM is now struggling to 
meet a twice-revised deadline of April 
1989 for submitting the review to EPA 
Mandatory public hearings had been 
tentatively scheduled for February but 
were postponed at the EMC's 
December meeting at the request of 
the Commission's Water Quality 
Committee, which had been barraged 
with complaints about the proposed 

standards from industries and 
municipalities. 

The "Triennial Review," required by 
the Federal aean Water Act, is 
concerned with procedures for 
assigning water quality standards and 
with classifications and water quality 
standards applicable to surface waters 
of the state. The Act requires the 
state to adopt specific numeric water 
quality standards for all of the priority 
pollutants for which EPA has 
established criteria and which could 
reasonably be expected to cause 
problems in the state. This is a new 
requirement and is broader than 
previous efforts to protect water 
quality because it requires 
consideration of both aquatic life and 
human health. 

EPA has developed aquatic life criteria 
for 23 and human health criteria for 
123 of the 126 priority pollutants. 
After determining which of the EPA 
priority pollutants can be expected to 
cause problems in North Carolina 
waters, OEM proposed three new toxic 
standards to protect aquatic life, 20 
new toxic standards to protect human 
health, and revisions to 10 existing 
standards to protect aquatic life. 

Municipalities and industries, which 
will bear the responsibility for meeting 
the new numeric standards, say that 
the standar<Js are unrealistic, with some 
being lower than detectable limits or 
natural background levels. (For 
example, the proposed human health 
standard for in-stream total arsenic is 
2.2 parts per trillion, while the 
detection limit is 10 parts per billion.) 
Wastewater treatment plant operators 
say that meeting the standards might, 
in some cases, be impossible, and in 
most cases would be exorbitantly 
expensive. 

The dispute about North Carolina's in
stream toxic standards reflects 
widespread controversy about both 
analytical detection limits and public 
risk-benefit perception. Human health 
standards for many toxics are based on 
statistical extrapolations from animal 
studies and are therefore often set at 



levels at which accurate and precise 
measurements cannot be achieved. 
This essentially means that if a 
substance for which a sub-detection 
standard has been set is detectable, 
then it is subject to regulation. As 
advances in analytical techniques push 
back detection limits, regulation 
becomes tighter, and wastewater 
treatment plants are faced with 
continually meeting the tighter 
requirements. The controversy arises 
over whether the risk to human health 
justifies the cost of removing ever
decreasing trace amounts of toxic 
substances. 

Analytical science is now dealing with 
quantities so minute that some 
scientists feel water quality 
measurements should be viewed as 
probability statements. According to 
this view, numbers below the detection 
limit are, nevenheless, often reponed 
as real values and thereby cause an 
exaggerated public perception of risk. 

Opponents of such stringent toxic 
standards say that in addition to 
exaggerating the risk of exposure to 
trace amounts of toxics, the general 
public also ignores the benefits of 
taking the risk. While most people 
recognize the risk of driving a car (the 
risk of accidents as well as health risk 
from breathing contaminated air in 
traffic), they also recognize the benefit 
of convenient personal transportation 
and feel that the benefit compensates 
for the risks. Few people, however, 
recognize any benefit in drinking water 
containing any amount of a toxic 
substance. In the public view, zero 
benefit demands zero risk, and 
regulatory standards become more and 
more stringent. 

As it is expected that the drive toward 
ever lower detection limits will 
continue, it may also be expected that 
the controversy about water quality 
standards will escalate and that efforts 
will be mounted to influence the 
public's risk-benefit decisions. 

Toilets use an estimated 40 percent 
of all Indoor household water. 
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STUDIES SHOW 
PHOSPHATE BAN IS 
HAVING IMMEDIATE 
BENEFICIAL IMPACT 

According to a special report to the 
Raleigh City Council from the city 
manager, the public utilities director, 
and the city's consulting engineers, the 
recently enacted state ban on 
phosphate detergent has improved the 
phosphate-removal efficiency of the 
city's Neuse River Wastewater 
Treatment Plant and has had an 
immediate positive impact on water 
quality in the Neuse River. 
Additional studies by the consultant, 
Hazen and Sawyer Consulting 
Engineers, show that the ban has also 
improved the phosphate-removal 
efficiency of wastewater treatment 
facilities in Greensboro and Durham. 

The City of Raleigh monitored its 
wastewater system to ascertain the 
impact of the phosphate detergent 
legislation which became effective on 
January 1, 1988. The data show that 
influent to the Neuse River 
Wastewater Treatment Plant contained 
20% less phosphorus during the period 
January through October 1988 than 
influent to the plant during the same 
period in 1987. Effiuent, or treated 
water discharged to the river, had an 
average of approximately 45% less 
total phosphorus over the same period 
in 1988 as compared to 1987. The 
45% reduction means that the Neuse 
River has not received 180,000 pounds 
of phosphorus that it would have 
received without the ban. 

A review by Hazen & Sawyer of 
operating data for other wastewater 
treatment facilities show significant 
reductions of phosphorus 
concentrations in both influent and 
effiuent at Greensboro's Nonh Buffalo 
Creek and T.Z Osborne wastewater 
treatment plants and at Durham's 
Farrington Road and Nonhside 
wastewater treatment plants. 

PUMPING MODIFICATIONS 
REDUCE ELECTRIC COSTS 
AT CITY OF RALEIGH'S 
FALLS LAKE RESERVOIR 

reprinted from the Research Triangle Institute 
publication Hypotenuse 

The City of Raleigh now has a cheaper 
glass of water--at least $100,000 a year 
cheaper. Research engineers at 
Research Triangle Institute examined 
pump use and pumping policies at the 
city's Falls Lake Pumping Station and, 
with the aid of a new computer 
program, suggested changes that 
resulted in significant saving. 

"The city was concerned because its 
electric bills for running the pumps 
were on the order of $50,000 per 
month," said senior research engineer 
Brian McCrodden. "Costs were 
expected to rise as a result of 
increasing demand for water and 
increasing electrical rates. We helped 
them define the problem and found 
some solutions." 

"The first part of the solution was 
readily apparent," said Dr. Keith Little . , 
semor research environmental engineer. 
"The power company offers a cheaper 
off-peak rate for using electricity 
during certain times of day." 
Obviously, it would be better to pump 
during the off-peak times. 

"The key to the plan was the existence 
of a large storage reservoir at the 
treatment plant," said Dr. little. The 
reservoir, which holds about a two-day 
water supply for the city, was usually 
maintained at a constant level as a 
backup water supply. 

To take advantage of the time-of-use 
rates, the engineers suggested using 
water already in the reservoir during 
peak hours. Using and replenishing 
storage water meant the city could 
pump the needed water in 12 hours, 
instead of the previous 24. The 
additiQn of diesel-powered generators 
that could be used to pump water from 
the lake during a power failure, or 
during peak hours, made using the 
reservoir less risky. 



The engineers found, however, that 
the plan was deceptively complex. 
"Pumping water at a greater rate 
causes increased friction in the pipes 
and thus requires more energy use." 
said Mr. McCrodden. Also, the station 
has three pumps of varying sizes that 
can be used individually or in any 
combination. 

In addition, large users of electricity 
are charged a once-per-billing-period 
demand charge, which is assessed on 
the maximum-15-minuteaverage power 
demand. Running just the smallest 
pump for 15 minutes during peak 
times costs about $15,000. There was 
also the question of when to use the 
generators, which are more expensive 
than off-peak electricity use but 
cheaper than on-peak use. 

So, to figure the best combinations at 
the optimum times of day, Dr. little 
developed two computer models--one 
to predict pump power use and water 
flow and the other to determine the 
optimum schedule for pump 
operations. 

"The optimization model provides the 
real saving and is the first such model 
of its kind that I'm aware of," said Mr. 
McCrodden. "I think the model is 
probably applicable to situations in 
other cities and might also help 
municipalities that pump groundwater 
from great depths." 

In some months, the new system has 
cut the electric bill in half and helped 
earn the city a recent award for energy 
conservation from the Energy Division 
of the North Carolina Department of 
Commerce. 

City of Raleigh participants in the 
project included Carl Simmons, 
Director of Public Utilities, and Peter 
Somers, Conservation Specialist. 

The City of Raleigh will hold the 
state's first community-sponsored 
Household Hazardous Wastes 
Collection Day on April 1, 1989. 
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EPA PILOT LEAD-IN· 
DRINKING-WATER 
EDUCATION PROGRAM IS 
BEING CONDUCTED IN 
RALEIGH 

On December 15, the U.S. EPA and 
the aty of Raleigh announced that 
Raleigh is the site for a pilot project 
aimed at designing a national lead-in
drinking-water education program. 
According to Carl Simmons, Director 
of the City of Raleigh Public Utilities 
Department, Raleigh was chosen for 
the pilot project because it has a 
diverse population, has had a good 
amount of new home construction over 
the past few years, and indicated its 
willingness to cooperate in the project. 

Lead poisoning, particularly among 
infants, children, and pregnant women, 
is a growing public health concern. 
Humans may inhale airborne lead or 
ingest lead in food and drinking water. 
EPA has taken actions to reduce lead 
in gasoline, which is a major source of 
airborne lead, and the elimination of 
leaded paint and lead solder in food 
cans has helped to reduce lead in 
processed foods. 

However, EPA estimates that 42 
million Americans drink tap water that 
contains unhealthy levels of lead and 
that drinking water contn"butes 20 
percent or more of an adult's exposure 
to lead and 40 to 60 percent of an 
infant's exposure to lead. 

In adults, lead exposure has been 
associated with elevated blood pressure 
and, at high levels, can cause serious 
damage to the brain, nervous system, 
and kidneys, and can interfere with the 
formation of blood cells. In infants 
and children, overexposure to lead can 
permanently impair mental and 
physical development, and even low
level exposure can cause reduced IQs 
or behavioral problems, such as short 
attention spans and poor school 
performance. 

The current EPA allowable linlit for 
lead in drinking water is SO parts per 
billion (50 micrograms per liter). 

Because of its concerns about the 
effects of lead exposure, the agency 
has proposed tightening the lead 
standard to 10 parts per billion. The 
EPA standard is applicable to water 
that leaves public distn"bution systems, 
and there is not a lead contamination 
problem in most public water supplies. 

However, if service connectors (pipes 
from the main water lines to a 
building) or plumbing in residential 
or commercial buildings are made of 
lead or have lead solder, corrosive 
action can leach lead out of pipes and 
solder into water standing in the pipes, 
and "first draw" water coming out of 
household taps can have high levels of 
lead. In most cases (the notable 
exception being high-rise apartment 
buildings), simply flushing pipes before 
drawing drinking or cooking water can 
eliminate problem levels of lead in tap 
water. 

The Safe Drinking Water Act 
Amendments of 1986 require all public 
water systems to notify users of the 
potential for exposure to lead in tap 
Water. Even if the distn"bution system 
has no lead problem, as is the case in 
the City of Raleigh, the supplier must 
make users aware of the potential for 
contamination from home plumbing. 
In addition, EPA has proposed a rule 
that would require public water 
suppliers with targeted samples 
(samples taken in high risk 
neighborhoods of the service area) 
exceeding certain levels of lead to 
install or improve corrosion control 
treatment and to conduct intensive 
public education programs. According 
to Carl Simmons, the EPA rule 
proposed under the Safe Drinking 
Water Act Amendments requires that 
if 5% of a system's samples exceed 20 
parts per billion, or if the average 
exceeds 10 parts per billion, a public 
education program will be mandated. 
The rule is expected to take effect in 
the spring of 1989. 

The pilot education project underway 
in Raleigh will explore ways to 
motivate water consumers to reduce 
the level of lead in their tap water and 
will serve as the basis for designing a 



program to help water suppliers 
nationwide comply with the 
requirements of the proposed EPA 
rule. 

The pilot project is being developed 
and evaluated by EPA with help from 
a national advisory group composed of 
associations and public interest groups. 
Development and implementation of 
the program locally is being 
coordinated by a committee composed 
of officials of the City of Raleigh 
Utilities Department, the City of 
Raleigh Human Resources Department, 
the City of Raleigh Public Affairs 
Department, the Wake County Health 
Department, the Wake County Public 
Schools, the North Carolina Lead 
Screening Program, the Greater 
Raleigh Chamber of Commerce, the 
Wake County League of Women 
Voters, the Capital Sierra Club, 
Neighborhood Health Promoter 
Program, representatives of the news 
media, and a student intern 
coordinator. 

1\vo studies will be conducted in 
Raleigh to evaluate the effectiveness of 
education efforts. One study will 
evaluate the effectiveness of the public 
media in communicating to the general 
public knowledge about lead in 
drinking water and in changing 
attitudes and behavior to reduce 
potential exposure. The second study 
will evaluate education efforts targeted 
at high-risk neighborhoods. These 
efforts will include door-to-door 
distribution of information packages 
and neighborhood meetings at which 
local public health and public water 
supply officials will discuss the effects 
of lead in drinking water and ways of 
reducing exposure. Education efforts 
will be evaluated by analysis of 
telephone survey responses. Several 
surveys will be conducted. 

FACTS ON 
LEAD IN DRINKING WATER 

* High levels of lead are most likely 
in homes which 
- have lead pipes 
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- have copper pipes with lead solder 
and are less than five years old 

- have copper pipes with lead solder 
in which water stands for several hours 

- have copper pipes with lead solder 
and "soft" water (water which lathers 
easily) 

HOW TO REDUCE EXPOSURE 

* Before using water for drinking or 
cooking, "flush" the cold water faucet 
by allowing the water to run until you 
can feel that the water has become as 
cold as it will get. You must do this 
for each drinking water faucet--taking 
a shower will not flush your kitchen 
tap. (Flushing may not be effective in 
high-rise buildings that have large
diameter supply pipes joined with lead 
solder.) 

* Never cook with or consume water 
from the hot-water tap especially for 
making baby formula. 

* Instruct, in writing, any plumber you 
hire to use only lead-free materials for 
repairs or in newly installed plumbing. 

CONGRESS 
TO CONSIDER WATER 
CONSERVATION BILLS 

1\vo bills aimed at reducing water use 
in the United States are expected to be 
re-introduced when the one-hundred
first Congress convenes this month. 
The National Water Conservation Bill 
(S. 2904), introduced last year by 
Senator Wyche Fowler, Jr. (D-Ga), and 
the National Plumbing Fixtures 
Efficiency Bill (H.R. 5497 and S. 2896), 
introduced by Representative Chester 
G. Atkins (D-Mass) and Senator 
Fowler, would move the nation toward 
adoption and implementation of a 
water resources conservation policy. 

The National Plumbing Fixtures 
Efficiency Act of 1988 would assure 

that efficient plumbing fixtures are 
available by mandating national 
efficiency standards for a variety of 
water-use devices such as toilets, 
showerheads, and faucets, as well as for 
dishwashers, washing machines, and 
water-cooled air conditioning systems 
manufactured or sold in the United 
States. The bill sets the maximum 
gallons per flush (GPF) for toilets at 
1.6 and the maximum gallons per 
minute (GPM) for showerheads and 
faucets at 2.5. Currently the national 
standard for toilets is 3.5 GPF, and for 
showerheads or faucets, 4 GPM. 
Water-use standards for most other 
products covered by the bill would be 
determined by the Department of 
Commerce. 

The National Water Conservation Act 
of 1988 would initiate federal policy 
revisions to bring about more efficient 
management of the nation's water 
resources so that these resources can 
be sustained for future use. Among 
other things, the bill specifically 

• mandates that conservation be 
explicitly outlined in environmental 
impact studies for reservoirs and dams; 

• mandates that the GAO study water 
usage in all federal facilities in the 
U.S. and recommend procurement and 
other changes, including possible 
retrofitting of plumbing fixtures, that 
will result in decreased water use; 

* mandates that the Department of 
Agriculture give highest priority to 
development of drought-resistant crops 
and water-conservation techniques for 
agriculture and livestock production 
and water-conservation education and 
technology transfer to agricultural 
producers; 

* mandates establishment within the 
Environmental Protection Agency of 
a National Clearinghouse on Water 
Conservation to collect and disseminate 
information on and promote adoption 
of water conservation technologies and 
practices; and 

• directs the Director of U.S. 
Geological Survey to conduct a study 



of the nation's major aquifers to find 
out which are being depleted, why, and 
what effect the depletions will have. 

Impetus for introduction of water 
conservation legislation in Congress 
has apparently been provided by recent 
droughts as well as a growing 
recognition that development of new 
water supplies will carry greater 
economic and environmental costs than 
in the past. 

EXTENSION FOOD 
SCIENCE OFFERS 
FACT/TIP SHEETS ON 
WATER CONSERVATION 
AND WASTE REDUCTION 
FOR FOOD PROCESSORS 

Dr. Roy E. Carawan, Extension Food 
Science Specialist at North Carolina 
State University, has prepared a series 
of fact/tip sheets that provide food 
industry executives and managers a 
quick way to estimate the savings their 
plants can achieve through water 
conservation and waste reduction and 
helps them identify process and 
management changes that will reduce 
water use and waste generation. 

The series "Pollution Prevention Pays · 
in Food Processing" provides 
projections, based on case studies, of 
savings that are possible in typical 
dairy, seafood, and poultry processing 
plants and furnishes simple worksheets 
for estimating potential annual savings 
on water and sewer charges (and for 
sewer surcharges) in individual plants. 
The publications also provide "tips" 
that can serve as a first steps in 
designing plant-specific waste-reduction 
and water-saving programs. 

Titles currently available in the series 
are as follows: 

"Cut Waste to Reduce Surcharges for 
Your Dairy Plant" (CD-26) 

"Water and Wastewater Management 
in a Dairy PrOcessing Plant" (CD-28) 
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"Dairy CEOs: Do You Have a $500 
Million Opportunity?" (CD-29) 

"Uquid ~ts for Your Dairy Plant" 
(CD-21) 

"Preventing Pollution in Shrimp 
Processing" (CD-25) 

"Poultry Processors: You Can Cut 
Waste Load and Sewer Surcharges• 
(CD-22) 

"Survey Shows That Poultry Processors 
Can Save Money by Conserving Water" 
(CD-23) 

"Poultry CEOs: You May Have a $60 
Million Opportunity" (CD-24) 

"Systems for Recycling Water in 
Poultry Processing" (CD-27) 

"Uquid Assets for Your Poultry Plant" 
(CD-20) 

For copies of these publications, call 
your county Agricultural Extension 
agent or write to: 

Food Science Extension 
Box 7624 

North Carolina State University 
Raleigh, NC 27695-7624 

USGS PUBLICATION ON 
SEDIMENT 
CHARACTERISTICS OF 
NORTH CAROLINA 
STREAMS IS AVAILABLE 

A new U.S. Geological Survey report 
prepared by Clyde E. Simmons is the 
product of a 10-year study conducted 
in cooperation with the North Carolina 
Department of Natural Resources and 
Community Development and presents 
results of more than 13,000 suspended
sediment samples collected at 152 
sampling sites across North Carolina. 
Although sediment is commonly 
identified as the state's most 
widespread water-quality problem, few 

data based on actual in-stream 
sampling have been available for 
characterizing the extent of the 
problem prior to the release of this 
report. 

Statewide, when compared by 
predominant land use, munmum 
sediment yields occur in forested basins 
and range from 5 to 58 tons per 
square mile per year; ratios of average 
annual sediment yields for forested, 
rural and urban sites in the Piedmont 
are approximately 1:6:14, respectively. 
During high flow in Piedmont basins, 
the mean suspended-sediment 
concentration for large urban streams 
is about 1,600 milligrams per liter as 
compared to 870 milligrams per liter 
for rural-agriculture sites and 100 
milligrams per liter for forested sites. 
Maximum sediment yields of rural
agriculture basins occur in 
predominately clay soil areas of the 
western Piedmont, with annual values 
of as much as 470 tons per square 
mile. 

A copy of the report titled 8Sediment 
Characteristics of North Carolina 
Streams, 1970-79" (Open-File Report 
87-701) may be obtained from the U.S. 
Geological Survey, P.O. Box 2857, 
Raleigh, NC 276m. 

EVALUATION OF 
GROUNDWATER 
RESOURCES OF THE CAPE 
HA1TERAS AREA IS 
AVAILABLE 

Ralph Heath, a consulting 
hydrogeologist formerly with the U.S. 
Geological Survey, has completed a 
detailed groundwater evaluation of an 
important segment of the North 
Carolina Outer Banks. His work was 
undertaken to determine the sustained 
groundwater yield of the area and to 
identify locations for wells to obtain 
that yield. 

The 129-page report includes tables, 
maps, graphics and flow diagrams to 
help descn"be the physical setting, 
hydrogeology, groundwater availability, 



recharge, freshwater storage, saltwater 
encroachment, historical and current 
pumpage, and yield of the Buxton 
Woods Aquifer, the fresh groundwater 
source for the Cape Hatteras area. 

The report was prepared for the Cape 
Hatteras Water Association, Inc. P.O. 
Box 578, Buxton, NC 27920. A loan 
copy of the report is available from the 
Water Resources Research Institute. 
(9t9n37 -2815) 

SECOND WORKSHOP TO 
INTRODUCE AND REVIEW 
NEW MANUAL FOR 
EROSION AND 
SEDIMENTATION CONTROL 
PLANNING AND DESIGN 
IS FILLED 

All available spaces have been filled in 
the second Workshop to Introduce and 
Review the New North Carolina 
Manual for Erosion and Sedimentation 
Control Planning and Design. 

The first workshop was announced in 
October, and 950 people asked to be 
registered. A second workshop was 
then scheduled for February 1 for 
those who could not be accommodated 
in the first workshop. As the second 
workshop was automatically filled, no 
additional registrations can be 
accepted. 

The new manual is available and can 
be ordered from 

Design Manual 
N.C. Division of Land Resources 

Land Quality Section 
P.O. Box 27687 

Raleigh, NC 27611-7687 

The cost of the manual is $30.00, and 
checks should be made payable to the 
N.C. Department of Natural Resources 
and Community Development. 

When ordering, be sure to include your 
name, street address, and zip code. 
The manuals will be shipped UPS, and 
UPS will not deliver to a post office 
box. 
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If there are questions regarding 
registration status for the workshop, 
individuals should call the Water 
Resources Research Institute at 
919n37-281s. 

WORKSHOP ON FINANCIAL 
PLANNING AND PRICING 
FOR WATER UTILITIES TO 
BE HELD IN MARCH 

Water utility managers and local 
officials can learn the principles of 
efficient financial planning and water 
pricing at a two-day workshop to be 
presented by the UNC Water 
Resources Research Institute with the 
assistance of Arthur Young & 
Company. Workshop presenters will 
include professionals and practitioners 
in the fields of water finance and 
pricing. 

The first day of the workshop will deal 
with capital budgeting, demand 
forecasting, computer modeling as a 
part of the financial planning process, 
and financing methods, including 
impact fees, innovative and traditional 
bonds, and privatization. A practical 
exercise on the computer will be 
conducted. 

The second day will focus on the 
pricing process, identification of 
revenue requirements, the allocation of 
costs to classes of water customers, and 
the design of an effective rate structure 
as well as legal issues related to water 
pricing. Also presented on the second 
day will be a comprehensive case study 
which demonstrates practical 
applications of water pricing theory. 

The workshop will be held March 29-
30, 1989, at North Carolina State 
University's JaneS. McKimmon Center 
in Raleigh. 

The registration fee of $150 per person 
covers all materials, coffee breaks, 
luncheons, and a social. Pre
registration is required by March 22, 
1989. 

The workshop is cosponsored by the 
N.C. Section of the American 
Waterworks Association, the N.C. 
Water Pollution Control Association, 
and the N.C. League of Municipalities. 
Brochures will be available in early 
February. 

For more detailed information and a 
registration form call or write: 
Water Resources Research Institute 
of The University of North Carolina 

Box 7912, NCSU 
Raleigh, NC 27695-7912 

(919n37-281S) 

WORKSHOP ON 
MANAGEMENT OF 
AQUATIC WEEDS AND 
MOSQUITOES IN 
IMPOUNDMENTS TO BE 
PRESENTED MARCH 14·15 

A two-day workshop to be held March 
14 and 15 in Charlotte will provide 
those concerned with the management 
of aquatic weeds and mosquitoes an 
overview of the association between 
the two, information on best 
management practices, and a forum for 
the exchange of ideas on management. 

Titled "Workshop on Management of 
Aquatic Weeds and Mosquitoes in 
Impoundments," the workshop is 
sponsored by the North Carolina State 
University Departments of Crop 
Science and Entomology, the UNC 
Water Resources Research Institute, 
the N.C. Department of Natural 
Resources and Community 
Development's Water Resources 
Division, and the N.C. Department of 
Human Resources' Division of Health 
Services Vector Control Branch. It is 
designed for water resources managers, 
aquatic biologists, mosquito control 
personnel, and others interested in 
management of aquatic weeds and 
mosquitoes in recreation, water supply, 
and power reservoirs. 

The workshop will be held at the 
University of North Carolina at 
Charlotte's Bonnie E. Cone University 
Center. The registration fee is $45, 



and registration deadline is March 3, 
1989. 

For more information call or write: 

The Water Resources Research Institute 
Box 7912 

North Carolina State University 
Raleigh, NC 27695-7912 

(919n37-2815) 

WORKSHOP ON SLUDGE 
DISPOSAL IN NORTH 
CAROLINA WILL PROVIDE 
AN UPDATE ON 
REGULATIONS AND 
TRENDS 

Local government officials and 
designers and operators of facilities 
that must dispose of waste sludges can 
learn about North CaroUna's new 
sludge disposal regulations and 
alternatives to landfill disposal of 
sludge at a workshop to be held in 
Raleigh on February 15. 

Titled •sludge Disposal in North 
Carolina: An Update on Regulations 
and Trends," the workshop is 
sponsored by the North carolina 
Section, American Waterworks 
Association; the North Carolina Water 
Pollution Control Association; and the 
Professional Engineers of North 
Carolina. It will cover (1) current state 
and federal regulations, (2) engineering 
design parameters for disposal systems, 
(3) municipal disposal practices now in 
use, (4) research and futu~e 
consideration, and (5) the use of 
contract services. 

The workshop is designed to provide 
critical information to municipal and 
county officials and operators of 
landfills; wastewater treatment plant 
managers and operators; water 
treatment plant managers and 
operators; professional design 
consultants; city, county, and state 
engineers and technicians; contractors; 
equipment suppliers; and sludge 
handlers. 
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It will be held at the Jane S. 
McKimmon Center on the North 
Carolina State University campus. The 
registration fee of $65 per person 
includes course material, lunch, and 
refreshments throughout the day. 

For details contact Professional 
Engineers of North Carolina, 4000 
Wake Forest Road, Suite 108, Raleigh, 
NC 27609--(919) 872-0683. 

ASU TO HOST 
GROUNDWATER 
WORKSHOP IN MARCH 

The Geology Department at 
Appalachian State University will host 
a groundwater workshop on Friday, 
March 17, and Saturday, March 18, 
1989. The workshop will be presented 
by Dr. Charles C. Daniel, a 
hydrogeologist with the u.s. Geological 
Survey in Raleigh. The workshop will 
be held in Room 135 of Rankin 
Science Building on the ASU campus. 
It will begin at 7:00 p.m. on Friday 
with the basics of groundwater; will 
continue at 9:00 a.m. on Saturday; and 
will conclude at 5:30 p.m. Saturday. 
Topics to be covered on Saturday 
include well site selection and 
construction, aquifer tests, groundwater 
contamination, and monitoring. 

There is no registration fee, and the 
workshop is open to the general 
public. For more details, contact John 
Callahan, ASU Geology Department, 
(704) 262-2746. 

Tucson, Arizona, 8lftlbutea much 
of Ita aucceaa In achieving the 
nation'• loweat per capita water 
use-143 gallons a day-to the 
widespread adoption of 
Xeriscaping, a low-water use 
landscaping system. 

NEW STATEWIDE 
ORGANIZATION FOR 
GROUNDWATER 
PROFESSIONALS 
IS FORMED 

Approximately 125 persons attended 
the November 9th organizational 
meeting of Groundwater Professionals 
of North Carolina, a new association 
being formed to promote 
communication among a variety of 
disciplines which contribute to 
groundwater management Potential 
members include geohydrologists, 
engineers, toxicologists, attorneys, 
regulators, and others. 

Among the first issues the organization 
expects to address through meetings, 
workshops, and seminars are (1) basic 
concepts in toxicologic risk assessment, 
(2) systematic site investigations for 
property transfer purposes, and (3) 
effective expert witness testimony. 

Groundwater Professionals of North 
Carolina is in its formative stages and 
is soliciting input from interested 
professionals. Individuals interested in 
the organization should contact either 
Ann Borden (919n33-3221) or Jenifer 
Heath (919n81-8199). 

11SAVE THE BAva DIRECTOR 
GIVES ADVICE FOR 
CITIZEN ACTION 

At the 1988 N.C. Stream Watch 
Conference, Trudy Coxe, executive 
director of the Rhode Island 
environmental organization "Save the 
Bay" described her organization's 
efforts to clean up Narragansett Bay 
and discussed attitudes and strategies 
that are effective in mounting citizen 
efforts to protect water resources. 

Coxe said that "Save the Bay" was born 
18 years ago when seven concerned 
citizens began knocking on doors in 
Tiverton, RI, asking people to consider 
the effects of construction of an oil 
refinery in the town. Today, she said, 
the organization has 10,(XX) dues-paying 



members, a budget of $800,000, a staff 
of 18 professionals, and a volunteer 
force that involves nearly 1,000 people. 

The growth of "Save the Bay," Coxe 
said, teaches the lesson that "(if we) 
get informed and get organized, ... we 
can have an impact on the direction 
our communitities are heading." 

Her advice to citizens groups working 
to protect water resources included: 

* if you want to save streams, bays or 
estuaries, you have to save the land, 
which means directing growth away 
from environmentally-sensitive areas 

* realize that the most important 
politics are local; that what matters 
most is educating people who serve on 
zoning boards, planning boards, and 
town or city councils about the 
importance of land use and making 
sure that boards plan and zone 
innovatively and treat variances as the 
exception not the rule 

* stop debating the need for waste 
incinerators, the siting of landfills, and 
offshore dumping, and demand waste 
reduction measures and recycling as 
first-order solutions to waste problems 

* remember that a stream or bay once 
saved doesn't stay saved; you have to 
continue your efforts 

MSU ANNOUNCES 
FELLOWSHIPS IN 
WATER SCIENCES 

Michigan State University has 
announced availability through the 
USDA National Needs in Water 
Sciences Training Program of three 
Doctoral Fellowships in Water 
Sciences. The MSU program is 
designed to provide fellows 
opportunities for broad and rigorous 
training in basic research and creative 
application of computer modeling and 
simulation of important water related 
problems. Fellowships carry stipends of 
$15,000 per annum. Application 
deadline is March 1, 1989. Program 
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information and applications can be 
obtained from Dr. Frank M. D'ltri, Co
director of the Institute of Water 
Research and Department of Fisheries 
and Wildlife, Michigan State 
University, East Lansing, Michigan 
48824. 

RECKHOW WINS AWARD 

Duke University professor Kenneth H. 
Reckhow has received a citation for 
"outstanding research in lake 
restoration, protection, and 
management" from the North 
American Lake Management Society. 
The award testifies to Reckhow's 
contributions over a number of years 
to the relatively new field of lake 
management. 

An associate professor in the School 
of Forestry and Environmental Studies 
and in the Department of Civil and 
Environmental Engineering at Duke, 
Reckhow is well known for his work 
on water quality, modeling, applied 
statistics, and decision analysis. He is 
a charter member of the North 
American Lake Management Society, 
which was founded in 1980. 

LAND-OF-SKY 
REGIONAL COUNCIL 
AWARDS GRANTS FOR 
RIVER ACCESS 

The Land-of-Sky Regional Council has 
awarded grants to Buncombe County, 
Madison County, Transylvania County, 
the French Broad River Foundation, 
and Madison Waters, Inc. to develop 
riverside parks and/or boat access sites 
on the French Broad River. The 
grants come from funds provided to 
the Council by the Tennessee Valley 
Authority. 

The five grants represent a 
continuation of the Council's 11-year 
cooperative effort with TV A, local 
governments, and river groups to 
provide public access and recreation 
opportunities on the French Broad 
River and bring to 16 the number of 
access sites funded. According to Bill 

Eakers, Land-of-Sky Environmental 
Planner, the effort is part of the 
Council's French Broad River 
Improvement Program, which was 
launched in the mid 1970s with major 
funding from TV A The early goals of 
the French Broad River Improvement 
Program were to clean up the French 
Broad, which flows into the Tennessee 
River, and to provide legal access to 
the river for recreation. 

Eakers said that what began principally 
as a river clean-up program is today a 
comprehensive regional water resources 
management program and is now 
funded by a grant from the N.C. 
General Assembly. The French Broad 
River Improvement Program today 
includes regional water resources 
framework studies, water quality 
studies, watershed protection studies, 
and public education in water issues, 
and, in the future, will also focus on 
drought planning and water 
conservation. 

WATER RESOURCES 
CONDITIONS FOR 
DECEMBER 

According to the National Weather 
Service, December rainfall in Asheville, 
Charlotte, and Raleigh was 2.10, 1.78, 
and 2.10 inches respectively below 
normal for the month. Streamflow 
declined during the month against the 
seasonal norm except in the most 
eastern portion of the Coastal Plain. 
Streamflow was deficient at all 12 
reporting index stations. At the French 
Broad River at Asheville, December 
was the 11th consecutive month of 
deficient streamflow. 

Groundwater levels in unconfined 
(water table) aquifers at month's end 
declined in the Blue Ridge and 
Piedmont but rose in the Coastal 
Plain. Water levels were below 
average for the month in the Blue 
Ridge but were above average in the 
Piedmont and Coastal Plain. 

-- U.S. Geological Survey 
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NEW PUBLICATIONS 
RECEIVED BY THE INSTITUTE 
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Resldema of Notfh carolina may borrow these from the lnstlfufe tor a two-week period. Where Individual copies 
are dealred, readera are encouraged to requeat coplea from the organization laulng the publication. The 
addrenea are provided by the NEWS tor fhla purpose. 

WATER QUAUTY MANAGEMENT 

"Zeolite Ammonia Removal from Catfish Pond Waters," 7/88, by W.R. Reynolds, et al .• available from WRRI, Mississippi 
State University, P.O. Drawer AD, MS State, MS 39762, price $5.00. (08 Aquaculture) 

"Plasmid Profile Analysis for Assessing Bacteriological Quality of Natural Waters," 7/88 by J.A Evans, available from WRRI, 
Mississippi State University, P.O. Drawer AD, MS State, MS 39762, price $4.00. (OSA) 

"Sediment Characteristics of North Carolina Streams, 1970-79: 1988, (USGS #87-701), by C.E. Simmons, available from 
Water Resources Div., USGS, POB 2857, Raleigh, NC 27fiJ2. (USGS) 

"Development of a Sediment Transport Model for Field Applications," 7/88, by S. Wang, available from WRRI, Mississippi 
State University, P.O. Drawer AD, MS State, MS 39762, price $5.00. (02J) 

"Report on the Proposal Presentations by Potential Operators of a Low-Level Radioactive Waste Disposal Facility in North 
Carolina, • 10/88, by and available from NC Low-Level Waste Mgt. Authority, Suite 2109, 116 W. Jones St., 
Raleigh, NC 27603-8003. (05B Low-Level Radioactive Waste) 

"Ammonia and pH Toxicity and Water Quality Management for Freshwater Shrimp." 7/88, by H.R. Robinette, et al.. WRRI, 
Mississippi State University, P.O. Drawer AD, MS State, MS 39762, pirce $5.00. (08 Aquaculture) 

"Teratogenic Effects of Zinc on Embryo-Larval Stages of the Fathead Minnow," (#172), 10/88, by B.A Ramey, available from 
WRRI, University of KY. Lexington, KY 40506-0046. (05C Toxics) 

WATER QUANTITY MANAGEMENT 

"Municipal Water Conservation," (#197), 9/88, by W.H. Bruvold, Water Resources Center, University of CA, Riverside, CA 
92521. (03D Water Conservation) 

"Environmental Management Commission Record of Public Meeting on Allocation of Water Supply Storage from Lake 
Jordan,11 11/88, by and available from Div. of Water Resources, NCDNRCD, POB 27687, Raleigh, NC 

27611. (Jordan Lake) 

MISCELLANEOUS 

"Bibliography of Hydrologic and Water-Quality Investigations Conducted in or Near the Albemarle-Pamlico Sounds Region, 
North Carolina," (USGS #88-480), (APES #88-06), 1988, by J. D. Bales, et al., available from USGS, Books 
& Open-File Reports, Box 25425, Federal Center, Denver, CO 80225. (APES) 

~~National Research Program of the Water Resources Division, U.S. Geological Survey, Fiscal Year 1987,11 (USGS #88 
-346), 1988, compiled by I- C. Friedman, et al., available from USGS, Books & Open-File Reports, Box 
25425, Federal Center, Bldg. 810, Denver, Co 80225. (USGS) 
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