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ENVIRONMENTAL MANAGEMENT COMMISSION APPROVES PUBLIC 
HEARINGS ON UNDERGROUND STORAGE TANK REGULATIONS 

In March, the Environmental 
Management Commission (EMC) 
voted to proceed to public hearings 
with proposed underground storage 
tank (UST) regulations. The 
Commissioners agreed to schedule 
public hearings on the proposed 
UST regs in spite of some 
reservations about portions dealing 
with qualifications of persons who 
may certify complying installation 
of USTs and complying permanent 
closure of UST systems. 

Underground storage tanks 
have been called "time bombs" in 
terms of water supply contami
nation and environmental degrada
tion. According to EPA estimates, 
there are between 220,000 and 
350,000 USTs in North Carolina, 36 
percent of which are at risk of 

failing and leaking their contents 
into the surrounding earth, 
threatening to contaminate 
groundwater. 

At the February EMC meeting 
the Groundwater Section of OEM 
reported on groundwater contami
nation incidents compiled from its 
Incident Management Database as 
of January 3, 1990. The report 
showed 1,244 incidents under 
investigation by either responsible 
parties or the Section. Sixty-nine 
percent of the incidents were 
attributed to underground leaks; 
13% were attributed to spills, and 
8% were attributed to unknown 
sources. Gasoline, diesel fuel, 
heating oil, and other petroleum 
products accounted for 83% of the 
pollutants. 

State regulations for 
underground storage tanks have 
been under development since 
1985 when the General Assembly 
enacted a law authorizing the EMC 
to develop and adopt such 
regulations. Federal UST 
regulations were promulgated in 
1988, and state regulations had to 
be reconciled with federal rules. 

After public hearings in May, 
draft regulations will be finalized 
and presented to the EMC for 
adoption. According to Perry 
Nelson, Chief of the Groundwater 
Section, the rules should be 
adopted before the end of 1990. 

The proposed regulations for 
underground storage tanks 
establish technical standards for 
construction and installation of new 
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UST systems, for upgrading of 
existing systems, for corrective 
action in cases of leaking systems, 
and for closure of systems taken 
out of service. The rules also 
provide that the presence and 
~ocation of all UST systems be 
recorded on deeds when property 
is sold. 

Proposed regulations are aimed 
largely at underground tanks used 
to store petroleum products, 
although regulated substances not 
covered by other rules may be 
subject to these regulations. Tanks 
of 11 0 gallons or less capacity are 
excluded as are tanks containing 
•de minimis• concentrations of 
regulated substances, farm or 
residential tanks of 1,100 gallons or 
less capacity used for storing 
motor fuel for noncommercial 
purposes, and tanks used for 
storing heating oil for use on 
premises. 

Some provisions are as follows: 

* Owners and/or operators of 
USTs are required to maintain at 
facilities a diagram showing where 
storage tanks are located with 
respect to property boundaries and 
structures, storage capacity of 
tanks, type of product or substance 
stored; and the year each tank was 
installed. 

* New UST systems must be 
constructed offiberglass-reinforced 
plastic, or be constructed of steel 
and be. cathodically protected as 
specified, or be constructed of a 
steel-fiberglass-reinforced plastic 
composite, or, if constructec;t of 
metal without corrosion protection, 
be installed at a site determined 
not to be corrosive enough to 
cause a release during its 
operating life, or be determined by 
OEM to be designed to prevent 
release of stored substance. Any 
corrosion protection systems must 
be maintained according to regs. 

* New UST systems must be 
provided with spill and overfill 
prevention equipment if more than 

OlliER FEBRUARY/MARCH 
AcnON OF lliE EMC 

* In February, the EMC voted to 
· adopt regulations to control toxic air 
pollution. Secretary of Environment, 
Health and Natural Resources Bill 
Cobey urged the commissioners to 
adoptthe proposed toxic air pollutant 
regulations, saying that North 
Carolina has a very strict timetable 
for siting hazardous and solid waste 
Incinerators and that the state needs 
to have standards for toxic emissions 
In place before these facllftfes are 
sited. 

* In March, the EMC voted to pro
ceed to public hearings with rule 
modfficatlons on Special Orders by 
Consent (SOCs). An SOC Is an 
agreement between the EMC and a 
person responsible for pollution under 
which action is to be taken to reduce, 
eliminate or prevent the source of 
degradation. The General Assembly 
recently adopted a rule requiring 
public notice of all SOCs, and new 
regulations will allow the Director of 
OEM to approve SOCs unless there 
is significant public comment, In 
which case the SOC will be brought 
to the commission for approval. 

* In March, the EMC voted to pro
ceed to public hearings with rule 
modifications for surface water and 
POlW discharge and sewer system 
extension permit fees. The modi
fications will Increase revenue from 
permitting which is to be used to 
speed up processing of permit 
requests. 

* In February, the EMC heard a 
request from the Piedmont Triad 
Water Authority (PTWA) to set a date 
for a public hearing on Its draft 
environmental Impact statement (EIS) 
on the proposed Randleman Lake 
Water Project. The EMC must Issue 
a certificate giving PTWA the power 
of eminent domain before PTWA can 
proceed with land acquisition for the 
project, and a public hearing must 
be held before such a certificate can 
be Issued. PTWA's draft environ
mental Impact statement Is under
going OEM review, and OEM has 
requested additional studies be done, 
Including a water quality model of the 
proposed lake. In March, the commis
sioners ruled that they must approve 
any additional information or studies 
required of PTWA and Instructed OEM 
to schedule hearings on the draft EIS 
no later than December 15, 1990. 
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25 gallons are transferred at one 
time and if alternative protective 
equipment is not provided. 

* New UST systems (tank and 
piping) must be installed according 
to guidelines and the installation 
must be certified by a certified 
installer, a registered professional 
engineer, or OEM. 

* Alternative regulations are 
proposed regarding installation of 
new UST systems near public 
water supplies: 

(A) No UST may be installed within 
100 feet of a public supply water 
well, or within 50 feet of any well 
supplying water for human con
sumption or within 1 00 feet of any 
surface water classified for public 
water supply or as shellfish waters 
(SA) or Outstanding Resource 
Waters (ORW). Any UST system 
installed within 500 feet of a public 
well or within 1 00 feet of any other 
well serving humans or within 500 
feet of any surface water classified 
for public water supply, SA or 
ORW, must meet special require
ments for release detection and 
secondary containment. 

(B) No UST system may be 
installed with 500 feet of a public 
well or within 50 feet of any other 
well supplying humans or within 
500 feet of any surface water 
classified as a drinking water 
source or SA or ORW. All UST 
systems must meet special release 
detection and containment 
requirements described for 
alternative A. 

* Within 1 o years and 90 days 
of adoption of the rules, all existing 
UST systems must meet new UST 
performance standards, meet 
upgrade requirements, or meet 
closure requirements. Steel tanks 
may be upgraded by interior lining 
or by cathodic protection or both. 
Existing systems must be upgraded 
to meet new UST spill and overfill 
prevention requirements. 

~. 
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* By 1993, all new and existing 
petroleum UST systems must have 
a release detection method that 
complies with regulations. A phase
in schedule is specified for tanks 
put into service before 1988. 
Release detection must be through 
(1) automatic tank gauging, (2} 
vapor monitoring, (3} groundwater 
monitoring, (3) interstitial 
monitoring, or (4) another method 
approved by DEM, except that 
systems that meet new UST 
performance standards or upgrade 
performance standards and 
inventory control requirements may 
use five-year tank-tightness testing 
until 1 0 years after the systems is 
installed or until 1998. Any existing 
UST system that does not meet 
new or upgrade performance 
standards may use specified 
monthly inventory controls and 
annual tank tightness testing until 
1998, at which time the system 
must be upgraded or closed. 

* Hazardous substance UST 
systems must meet the same 
general requirements specified for 
petroleum UST systems and in 
addition must provide secondary 
containment and interstitial 
monitoring, new ones upon 
installation and existing ones by 
1998. 

* Extensive record keeping is 
required. Owners/operators must 
maintain records of all performance 
claims for release detection 
equipment as well as 
documentation of calibration, 
maintenance, and repair of ·such 
equipment. Sampling, testing, and 
monitoring records must be 
maintained for 1 year. 

* Owners and operators must 
notify DEM within 24 hours (or 
another time specified by DEM) of 
conditions indicating a release. 
Spills or overfills must be 
immediately cleaned up, and spills 
or overfills of any amount of 
hazardous substance and 25 
gallons or more of petroleum 

product must be reported to DEM 
within 24 hours. If there are 
indications of contamination or a 
release near a UST site but not on 
the actual site, owners and 
operators must follow investigation 
and confirmation steps spelled out 
in the regulations within 7 days 
(unless DEM grants an extension). 
When a release is confirmed, 
owners and operators must 
undertake specified initial 
abatement steps within 24 hours 
and must submit to DEM a site 
characterization describing the 
nature and extent of the 
contamination along with a free 
product removal report within 45 
days. If DEM so requires, owners 
and operators must then undertake 
further investigation and corrective 
action for responding to 
contaminated soil and groundwater. 

* When a release that requires 
corrective action is confirmed, DEM 
must provide public notice to those 
who are directly affected by the 
release and must allow public input 
from those affected on corrective 
action plans. 

* Specific procedures must be 
followed for temporary and 
permanent closure of UST systems. 
Tanks to be permanently closed 
must be emptied (including 
sludges) and cleaned and must be 
either removed or filled with an 
inert solid material. The site must 
be tested for contamination before 
permanent closure is complete. 

In addition to the above 
regulations, owners and operators 
of UST systems must demonstrate 
financial responsibility. Although the 
N.C. Legislature in 1988 established 
a UST trust fund for cleaning up 
pollution from leaks, this fund will 
not pay the first $50,000 of cleanup 
costs nor costs of third-party suits. 
In addition to paying annual fees 
on each regulated tank to support 
the UST fund, UST owners and 
operators must demonstrate the 
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ability to pay costs not covered by 
the fund. 

To provide enforcement of UST 
regulations, 43 new positions have 
been authorized in the 
Groundwater Section of DEM. The 
positions are being paid for by the 
state UST trust fund and by the 
federal UST trust established under 
Superfund legislation. According to 
Nelson, the staff of the 
Groundwater Section is now at 70 
percent of authorized strength. 

Public hearings on proposed UST regs are 
tentatively scheduled for May 2 at UNC
Asheville; May 7 at the Archdale Bldg in 
Raleigh; and May 10 at Craven County 
Courthouse in New Bern. All at 7 pm. 

EVERETT HEADS OEM, 
SCHECTER HEADS 
COASTAL MANAGEMENT 

Effective March 12, Roger N. 
Schecter became director of the 
Division of Coastal Management 
(DCM) in the N.C. Department of 
Environment, Health, and Natural 
Resources (DEHNR). Schecter 
replaces George Everett, who 
became director of the Division of 
Environmental Management (DEM) 
in February. 

Schecter has served as director 
of the department's Pollution 
Prevention Pays program since 
1983 and from 1980 to 1983 was 
assistant director of the Office of 
Resource Planning and 
Assessment. For twelve months in 
1986 and 1987, he served on 
assignment as a special assistant 
to the U.S. Environmental 
Protection Agency, establishing 
their Pollution Prevention Office 
patterned after North Carolina's 
program. 

Prior to his one-year stint as 
Director of DCM, Everett was 
Deputy Director of DEM. He has 
served DEHNR (formerly DNRCD) 
for ten years, beginning his service 
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in the Water Quality Section, where 
he also served as section chief. 

USGS PUBLISHES 
RESULTS OF 
NORTH CAROLINA 
CENTRAL COASTAL 
PLAIN 
AQUIFER STUDY 

The U.S. Geological Survey has 
recently published the results of a 
study begun in 1 983 to better 
understand and define the 
groundwater flow system in the 
central Coastal Plain of North 
Carolina. The study was conducted 
by USGS with assistance and 
support from the N.C. Department 
of Environment, Health and Natural 
Resources (formerly Natural 
Resources and Community 
Development) and support from a 
number of local governments and 
agencies. Included in the study 
area are all of Greene and Pitt 
counties and parts of Beaufort, 
Edgecombe, Craven, Jones, Lenoir, 
Wayne, and Wilson counties. 

The purpose of the study was 
to delineate hydrogeologic units of 
the central Coastal Plain and to 

describe the aquifers in rocks of 
Cretaceous age in such a way that 
the descriptions can be used to 
define the movement of 
groundwater throughout the 
system. The Cretaceous aquifers 
are those from which the largest 
volume of water is pumped for 
public supply in the study area. 

The report contains detailed 
narrative descriptions of each of 
the Cretaceous aquifers as well as 
detailed maps of each aquifer 
showing altitude of its top, 
thickness, areas of selected sand 
percentages, transition zones from 
fresh to saltwater, and the 
thickness of the confining unit. 
Hydrogeologic data for all aquifers 
and confining units are presented 
in tabular form. 

A summary of properties of the 
Cretaceous aquifers and confining 
units is presented in the 
accompanying table reproduced 
from the report. 

The report, "Aquifers in 
Cretaceous Rocks of the Central 
Coastal Plain of North Carolina,• 
USGS Water Resources 
Investigations Report 87-4178, may 
be purchased from the Books and 
Open-File Reports, USGS, Box 
25425, Federal Center, Denver, CO, 
80225 and is available for loan from 
WRRI. 

WRRI NEWS 

WATER SUPPLY 
WATERSHED 
PROTECTION ADVISORY 
COUNCIL TO MAKE 
RECOMMENDATIONS 

The Water Supply Watershed 
Protection Advisory Council, 
established by the General 
Assembly last year to advise on 
development of water supply 
watershed classifications and 
regulations, is expected to present 
preliminary recommendations to the 
Environmental Management 
Commission in April. The EMC will 
then consider the proposed 
regulations and decide whether to 
schedule public hearings. 

EMC must adopt water supply 
watershed classifications and 
regulations by Jan. 1, 1 991. All 
water supplies must be classified 
by Jan. 1, 1 992, and local 
governments must submit their 
water supply watershed protection 
ordinances to EMC by July 1, 1 992. 
If a local government does not 
develop a program or fails to 
enforce minimum standards, the 
state is authorized to do so. 

Table 2.- -Summary of properties for the Cretaceous aquifers and confining units 

6ltlt!.!d~ 2f !;QQ Th1s;lsn~:z:z Average Aquifer 
Aquifer or Hlghest Lowest !Hnlmum Haxl.mum percent of extent ln 

confining unit observed observed observed observed Average permeable study area 
(feet) (feet) (feet) (feet) (feet;) material (percem) 

Peedee confining 127 -561 5 74 26 16 
unit 

Peedee aquifer 122 -595 6 280 94 66 59 

Black Creek 100 -683 4 145 45 19 
confl.nl.ng unit 

Black Creek 9:3 -749 12 355 193 49 82 · 
aquifer 

Upper Cape Fear 97 - 883 6 71 32 18 
conflnl.ng unlt 

Upper Cape Fear 72 -928 8 252 146 60 100 
aquifer 

Lower Cape Fear -26 -1,078 7 66 34 15 
confinl.ng unlt 

Lower Cape Fear -400 -1,144 19 324 125 59 62 
aquifer 

~ 
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COLORADO 
RESEARCHERS 
INVESTIGATE 
BIOLOGICAL 
DENITRIFICATION 
SYSTEM 

Working under a grant from the 
Colorado Water Resources 
Research Institute, researchers at 
the University of Colorado have 
verified a biological denitrification 
process capable of continuously 
and reliably removing 80% or more 
of the nitrate nitrogen from polluted 
groundwater. They describe the 
system in a recent report, •Bio
logical Denitrification of Polluted 
Groundwater. • 

In areas where groundwaters 
have been contaminated with 
nitrate from fertilizers, domestic 
wastewater leachates, and 
municipal waste treatment plant 
effluents entering aquifers, 
treatment may be required before 
the water can be used for human 
consumption. Because the nitrate 
ion is toxic to infants, drinking 
water can contain no more than 10 
mg/1 as nitrogen (the U.S. primary 
drinking water standard). 
Conventional water treatment 
processes do not remove the 
nitrate ion, but nitrate is removed 
from water readily by denitrification, 
a bacterial respiration process 
which converts nitrate to harmless 
dinitrogen gas. 

The Colorado researchers set 
out to develop a reliable, con
tinuously · · operating system for 
biological denitrification of drinking 
water which can be employed by 
·small water systems in areas where 
nitrate pollution is widespread. Pilot 
scale tests of a fixed media 
denitrification process were con
ducted from November 1988 
through October 1989. Influent 
intended to simulate nitrate polluted 
groundwater mixed with acetic acid 
to provide a supplemental carbon 
source (required for biological 

denitrification) was fed to a 
denitrification reactor, and the 
effluent was applied to slow sand 
filters to reduce turbidity. 

One goal of the research was 
to determine the quantity of acetic 
acid required to accomplish 
acceptable nitrate removal and 
reactor performance. The 
researchers verified experimentally 
the quantity of acetic acid needed 
to remove all nitrate from the 
influent but found that use of the 
full theoretical requirement 
produced anaerobic conditions in 
the effluent settling basin and led 
to the production of hydrogen 
suHide. They concluded that since 
it is necessary only to reduce 
nitrate ion concentration to 1 0 mg/1, 
a safe level can be achieved by 
use of 90% of the theoretical 
requirement for acetic acid. 

Another goal of the research 
was to identify a way to remove 
excess biomass (accumulation of 
denitrifying bacteria) from the 
reactor in order to allow continuous 
operation. The investigators 
accomplished this goal by 
configuring the system to allow 
isolation of the two individual 
reactors (each of which composed 
half the reactor system) so that 
either half could be placed in the 
upstream (lead) or downstream 
(lag) position with respect to the 
process flow. This allowed 
researchers to isolate the lag half 
of the reactor, air scour it for fiVe 
minutes to remove biomass, and 
reintroduce it into the process 
stream in the lead position. By 
experimenting, the researchers 
established a standard of two
weeks between scourings. 

The researchers report no 
denitrification failures or serious 
process upsets during eight 
months of continuous laboratory 
operation. They do report that 
their system requires a relatively 
constant influent nitrate con
centration to be effective but that 
if sufficient reactor detention time 
is. provided, biomass growth can 
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accommodate large nitrate 
concentration changes. 

•Biological Denitrification of 
Polluted Groundwater' by Nevis E. 
Cook, Jr. and JoAnn Silverstein 
may be borrowed from the N.C. 
WRRI (919/838-2815) or purchased 
from the Colorado WRRI. (See 
•New Publications Received• for the 
address.) 

TOXIC BLUE-GREEN 
ALGAE SPECIES 
MORE WIDESPREAD 
THAN THOUGHT 

According to World Water, 
public health and water officials 
in England are concerned about 
the possible threat to human 
health of toxic blue-green algae 
in the country's water supplies. 
Their concem was prompted by 
the occurrence of algae blooms 
in surface waters from Cornwall 
to Scotland and by the deaths of 
several animals apparently from 
drinking algae-contaminated 
water from one of the main 
supply sources in eastern 
England. 

Blue-green algae blooms are a 
well-known problem in warmer 
climates, but recent research 
indicates that toxin-forming 
species are much more wide
spread in surface water sources . 
than previously thought. Reports 
recently documented toxic 
blooms at 18 of 24 sites with 
blooms in the U.K and toxic 
blooms at half the locations 
tested in Scandinavia. 

There is speculation that 
eutrophication may be promoting 
toxic blooms in British and 
European waters. Research also 
indicates toxic species· may have 
pathological effects on humans. 
A biochemist in Australia reports 
evidence of liver damage among 
people who drank water from a 
reservoir experiencing a heavy 
algae bloom. 
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VARIETY OF WATER-RELATED COURSES OFFERED BY NORTH CAROLINA UNIVERSITIES 

Individuals interested in educational opportunities related to water resources management will find a variety of courses 
available this fall at North Carolina universities. 

CEGR 5146-001 
CEGR 5090-801 
CEGR 5090-D01 

University of North Carolina at Charlotte 

Department of Civil Engineering 

Engineering Hydraulics 
Water/Wastewater Treatment: Process Chemistry 
Chemodynamics 

For additional information on these courses or for registration information call (704) 547-2304. 

CIEN 360 
CIEN 460 
CIEN 464 
CIEN 614 
CIEN 664 
CIEN 660 
CIEN 668 

N.C. Agricultural and Technical State University 

Department of Civil Engineering 

Hydrology 
Water Resources Engineering 
Applied Hydraulics 
Stream Water Quality Modeling 
Open Channel Flow 
Water Resources Systems Analysis 
Subsurface Hydrology 

For registration information contact Dr. Shoou-Yuh Chang, Acting Chairman, Department of Civil Engineering, N.C. A&T 
State University, Greensboro, NC 27411 (919) 334-n37. 

ENVR 122-1 
ENVR 122L-1&2 
ENVR 123-1 
ENVR 133-1 
ENVR 133L 1 &2 
ENVR 137-1 
ENVR 137-L 
ENVR 176-1 
ENVR 274-1 
ENVR 284-1 
(PLAN 234) 

University of North Carolina at Chapel Hill 

Department of Environmental Sciences and Engineering 

Water Chemistry 
Water ·Chemistry Laboratory 
Organic Materials in Natural Waters 
Environmental Health & the Aquatic Environment 
Environmental Health & the Aquatic Environment Lab 
Ecology of Wetlands 
Ecology of Wetlands Lab 
Ground Water Engineering 
Advanced Water & Wastes Treatment Processes I 
Water Resource Planning 

Students enrolled at NCSU and Duke may register inter-institutionally. Others should apply to UNC-CH's Evening J 
College through the Graduate School, CB #401 0, Bynum Hall, UNC-CH 27599-401 0, no later than June 30, 1990. 

FES 212 
FES 218 

Duke University 

School of Forestry and Environmental Science 

Ecological Toxicology 
Barrier Island Ecology 
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FES 240 
FES 242 
FES 312 
FES 234 
FES 236 
FES 237 
FES 335 
FES 333 
FES 366 

Fate of Organic Chemicals in the Environment 
Environmental Chemistry 
Wetlands Ecology 
Watershed Hydrology 
Water Quality Management 
Water Resources Modeling 
Water Quality Modeling 
Basic Groundwater Hydrology 
Mathematical Modeling of Lake and Reservoir Water Quality 

For registration information on FES courses call Ms Berti Belvin at (919) 684-2135. 

CE 124 
CE 225 
CE 243 
CE 244 
EGR 115 

Department of Civil and 
Environmental Engineering 

Environmental Engineering 
Dynamic Engineering Hydrology 
Physicochemical Unit Operation in Water Treatment 
Applied Microbial Processes 
Engineering Systems Optimization 
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Students at universities participating in the inter-institutional program should see representatives of that program for 
registration information on CE and EGR courses. Non-degree students and others should contact the continuing 
education staff in the Duke admissions office. (919) 684-6259 

East Carolina University 

Department of Geology 

CEOL 5710, 5711 Ground-Water Hydrogeology (lecture and lab) 

Contact the registrar's office at ECU for registration information. (919) 757-6524 

BAE (SSC) 323 
BAE 471 
BAE (CE) 578 
BAE (SSC) 671 

CE 382 
CE 383 
CE484 
CE 571 
CE 573 
CE 586 
CE 589b 
CE644 

FOR 401 

North Carolina State University 

Department of Biological and 
Agricultural Engineering 

Water Management 
Soil and Water Engineering 
Agricultural Waste Management 
Theory of Drainage - Saturated Flow 

Department of Civil Engineering 

Hydraulics 
Hydrology and Urban Water Systems 
Water Supply and Waste Water Systems 
Theory of Water and Waste Treatment 
Unit Operations and Processes in Waste Treatment 
Engineering Hydrology 
Solid Waste Management 
Ground Water Contaminant Transport 

Department of Forestry 

Forest Hydrology and Watershed Management 
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MEA130 
MEA 200 
MEA 311 
MEA 455 
MEA 493F 
MEA 501 
MEA 501L 
MEA 510 
MEA 561 
MEA 569 
MEA 571 
MEA622 
MEA664 

Department of Marine. Earth and Atmospheric Sciences 

Introduction to Weather & Climate 
Introduction to Oceanography 
Physical Climatology 
Micrometeorology 
Practical Hydrogeology 
Environmental Fluid Mechanics 
Environmental Fluid Mechanics Lab 
Geological Oceanography 
Introduction to Physical Oceanography 
Physical Dynamics of Estuaries 
Chemical Oceanography 
Marine Plankton Ecology 
Perturbation Method in Fluid Mechanics, I, II 

WRRI NEWS 

NCSU students may sign up for courses listed above through the TRACS system. Degree students at other universities 
participating in the inter -institutional program may sign up through inter -institutional registration. Non-degree students 
may sign up through the NCSU Division for Lifelong Education. (919) 737-2261 (non-credit) or 737-2265 (credit) 

NORTH CAROLINA TO 
HOST NATIONAL 
ENVIRONMENTAL 
HEALTH ASSOCIATION 
ANNUAL CONFERENCE 

The National Environmental Health 
Association will hold its 1990 
Annual Educational Conference at 
the Adam's Mark Hotel in Charlotte, 
NC, June 23-28. 

Titled •countdown 2000: An 
Environmental Odyssey, • the 
conference will feature discussions 
of the following: 

On-site Wastewater Management • Food 
Protection • Occupational Health • 
Hazardous Waste Management • Vector 
Control • Drinking Water Protection • 
Infectious Wastes • Air Quality • Radiation 
Protection · • · Institutional Environmental 
Health • Environmental Health Law • Injury 
Control• Environmental Health Management 
• Environmental Toxicology 

For additional information contact: 
Theresa Harden 
National Environmental 
Health Association(303) 756-9090 

Sylvia Daniel 
Mecklenburg Cnty Health Dept. 
(704) 376-4603 ill·[i.::~l.·[\ ·•:: ,:, ... 

.C': ... ~:/:J 
: : 

·~ ... >' , .. :).•: ·.:,::. 

. ; .. :,;:.,:· 

... ~u ,.,~ 

. : ~· 
.. ·::-

..••.•...••.. \ ' ' 

:: 
0:. _:< .· ... )::,:.: .. 

..:. .... .·:· :.::::::::: 
····· 

...... 



• 

WRRI NEWS 

UPCOMING 
CONFERENCES AND 
WORKSHOPS 

North Carolina State University's 
Industrial Extension Service is 
sponsoring a series of workshops 
across North Carolina to help small 
businesses with hazardous waste 
management, emergency planning, 
and pesticide applications. 
Pesticide applicators will receive 
three hours of recertification credit. 
Co-sponsored by the Center for 
Waste Minimization and 
Management at NCSU, the 
workshops include discussion of 
recent changes in RCRA 
regulations and provisions of the 
Superfund Amendments and 
Reauthorization Act (SARA). The 
$75 fee includes a manual with 
updated material on waste 
minimization and SARA Title II, 
emergency planning and 
notification and community right
to-know requirements. Following 
is a listing of the dates and 
locations for •Hazardous Waste 
management for Small Generators• 
workshops along with the name 
and telephone number of a contact 
person who can furnish additional 
information. Each workshop will be 
held from 8:30 am to 4 pm. 

ASHEVILLE Monday, May 7, at 
the Owens Conference Center, 
UNC-Asheville. Contact Dr. Gary 
Miller, Environmental Studies 
Program, UNC-A (704) 251-6441. 

HIGH POINT Wednesday, April 
25, at Madison Park Campus of 
High Point College. Contact Joyce 
Johnson, Continuing Ed, UNO
Greensboro (919) 334-5414. 

GREENSBORO Wednesday, May 
16, at Elliott University Center, 
UNC-G. Contact Joyce Johnson, 
Continuing Ed, UNC-G (919) 334-
5414. 

GASTON COUNTY Tuesday, April 
24, at Gaston County Agriculture 
Building, Cherryville Highway, 
Dallas. Contact Maxie May, 
Southeast Waste Exchange, Urban 
Institute, UNC-Charlotte, (704) 547-
2307. 

CHARLOTIE Wednesday, April 
25, at Mecklenburg County 
Environmental Health Department, 
1200 Blythe Blvd. Contact Maxie 
May, Southeast Waste Exchange, 
Urban Institute, UNC-C (704) 547-
2307. 

HICKORY Thursday, April 26, at 
Catawba Valley Technical College, 
202-A Education Building, Hwy.64-
70. Contact Maxie May, Southeast 
Waste Exchange, Urban Institute, 
UNC-C (704) 547-2307. 

RALEIGH Tuesday, April 24, at 
Brownestone Hotel, 1707, 
Hillsborough St. Contact Unda 
Watkins, Industrial Extension 
Service, NCSU, (919) 737-3002. 

GREENVILLE Thursday, April. 26, 
at Ramada Inn, 203 W. Greenville 
Blvd. Contact Unda Watkins, 
Industrial Extension Service, NCSU, 
(919) 737-3002. 

WRIGHTSVILLE BEACH Monday, 
April 30, at Blockade Runner Hotel, 
275 Waynick Blvd. Contact Unda 
Watkins, Industrial Extension 
Service, NCSU (919) 737-3002. 

The Virginia Polytechnic Institute 
and State University at Blacksburg, 
Virginia, will host a conference 
titled •Application of Geographic 
Information Systems, Simulation 
Models, and Knowledge-based 
Systems for Land-use Managemenr 
November 12-14, 1990. A call for 
papers has been issued with a soft 
deadline of February 1 o expected 
to be extended to March. For more 
information contact Dr. J.P. Mason, 
Coordinator, Land-use Management 
Conference, 212 Seitz Hall, Virginia 
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Polytechnic Institute and State 
University, Blacksburg, VA 24061. 

1he Virginia Water Resources 
Research Center at Virginia 
Polytechnic Institute and State 
University will sponsor a national 
research conference, •Pest.icides in 
the Next Decade: The Challenges 
Ahead,• November 8-9, 1990, at the 
Hyatt Hotel in Richmond Virginia. 
A call for papers has been issued, 
with abstracts due May 1. For more 
information contact Diana L 
Weighmann, Asst. Dir., Virginia 
WRRC, 617 North Main Street, 
Blacksburg, VA 24060-3397 (703) 
231-5624 

1he Stonnwater and Water Quality 
Model Users Group will meet April 
25-27 at the Sheraton Eatontown 
Hotel and Conference Center in 
Eatontown, New Jersey. Papers on 
all aspects of stormwater and water 
quality modeling will be presented. 
Preregistration is encouraged. 
Registration fee is $75. Deadline 
for conference room rate is April 
11. For additional information 
contact Vajira Gunawardana, P.E., 
Najarian & Associates, Inc., One 
Industrial Way West, Eatontown, 
NJ 07724 (201) 389-0220. 

POSITIONS AVAILABLE 

The Department . of Biological and 
Agricultural Engineering at Nol1h Carolina 
State University seeks a Softd Waste 
Management Extension Specialist. 
Responsibility for developing educational 
and technical assistance program and 
educational materials to Increase 
understanding of solid waste management 
issues. PhD preferred. MS required. 
Experience in solid waste management 
desirable. Closing date: When a suitable 
candidate has been found. Contact: Dr. 
Frank J. Humenik, Department of Bio and 
Ag Engineering, NCSU, Box 7625, Raleigh, 
NC 27695-7625. (919/737 -2675) 

The Cooperative EXtension Service at 
Oklahoma State University seeks an 
Extension Water Quality Speciarast. 
(Asst/Assoc. Professor) Responsible for 
development, implementation and evaluation 
of programs relating to water quality and 
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nonpoint source pollution relating to 
agricuttural production. PhD required. 
Experience In extension, university research 
and teaching or business/industry desirable. 
Closing date April 20, 1990. Contact: Dr. 
Ray Campbell, Asst. Dir., OCES, 245 Ag 
HaJJ, Oklahoma State University, Stillwater, 
OK74078. 

The Department of Civil Engineering at 
Auburn University seeks applications for a 
tenure track position In the Geological 
Engineering program. Person to teach In 
newly established undergraduate program 
In geological engineering and In graduate 
programs and to be part of Interdisciplinary 
research team. Desire individual with solid 
training In fluids/hydraulics fundamentals 
willing to stay abreast of developments in 
numerical methods, software packages, and 
computer applications dealing with flow and 
transport In natural systems. Closing date 
May 1, 1990. Contact Dr. Fred J. Molz, 
Geological Engineering Coordinator, Dept 
Civil Engineering, Auburn, University, AI 
36849-5337. 

The Division of Water Resoun:es of the N.C. 
Department of Environment. Health" and 
Natural Resoun:es seeks an environmental 
engineer U. The person will be project · 
engineer In the Water Supply Assistance 
Section, providing technical water supply 
assistance to local govemments and water 
systems and directing the Water 
Conservation and Leak Detection. Program. 
Requires BS .degree In relevant engineering 
field and · · three years' engineering 
experience, Including two In a related field. 
Closing date: March 23, 1990. Contact: 
Woody Yonts, Division of Water Resources, 
N.C. DEHNR, 512 N. Salisbury Street, 11th 
Floor, Archdale Building, Raleigh, NC 
27611. Telephone: (919/733-4064) 

The U.S. Geological SUrvey seeks an 
economist in ·lis Reston, VA. location. The 
person will serve as senior consultant and 
advisor to Water Resources Division officials 
on economic component of hydrologic 
systems studies. Must be U.S. citizen, meet 
Office of Personnel Management 
Qualification Standards (X-118, available at 
any Federal personnel office for review), 
and must sub.mlt SF-171 , Application for 
Federal Employment Closing date: April30, 
1990. Contact Priscma Mawyer (703) 648-
7407. 

The u.s. EnvironmerdaJ Protection Agency 
seeks scientists for Environmental 
Monitoring and ABsessment Program. 
Individuals will serve as senior scientists 
and/or leaders of teams working to 
determine Innovative approaches to 
ecological monitoring and assessment of 
environmental status and conditions for 
regions of the country. PhD and record of 
publications required. Location Is EPA's 
Environmental Research Laboratory at 

Oregon State University In Corvallis. 
Contact: Dr. Robert T. Lackey, 
Environmental Research Laboratory-
Corvallis, 200 S.W. 35th Street, Corvallis, 
OR 97333 (503) 757-4601. 

WetM ~ Engineens - The N.C. 
Division of wamr Resoun:es 1n Raleigh 
combines Innovative solutions with state-of
the-art knowledge to aid local authorities 
with water supply difficulties. To meet the 
challenges of the future, we are seeking 
engineers to continue the tradition of 
excellence. Opportunities Include providing 
consultation and assistance . to public 
officials regarding water supply, planning, . 
conservation methods, and leak detection; 
or providing technical expertise In 
hydrologic/hydraulic planning, reservoir 
management. and river basin studies 
through computer modeling techniques. 
Positions require a BS In civil or 
environmental engineering and 2 years 
engineering experience, preferably In water 
resources. MS EIT/PE certlflcation, and/or 
mainframe/PC experience desired. If no 
candidates possess needed experience, 
consideration may be given to trainee 
appointments. Analyze the professional 
rewards of these opportunities!. For more 
information, call Cassie Lester ann 9n33-
7922 or send your resume to Cassie at the 
Office of State Personnel, 116 W. Jones St, 
Raleigh, NC 27603. Closing date: April 30, 
1990. 

INTERNATIONAL WATER 
RESOURCES 
ASSOCIATION ISSUES 
CALLS FOR PAPERS 

The International Water Resources 
Association (IWRA) has issued a 
final call for abstracts for the 4th 
International Conference on the 
Conservation and Management of 
Lakes to the held September 5-9, 
1990, in Hangzhou, China 

the · main topics of the 
conference include: 

Problem Identification and Case 
Studies in 

* siltation, acidification, 
eutrophication, toxic contami
nation, and other health 
problems; 

* role and protection of 
aquatic bio-communities and 
wetlands; 
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* compatibility between 
different lake uses. 
Sustainable Management of 
Lakes and Reservoirs and Their 
Basins: 

* strategies for the control of 
pollutant sources, 

* choice of adequate 
technologies, 

* resource economy, 
* modelling and planning, 
* institutional and legal 

aspects. 

Abstracts should be sent promptly 
to: International Water Resources 
Association, University of Illinois, 
205 North Mathews Avenue, 
Urbana, IL 61801 Telephone: {217) 
333-6275; FAX {217) 333-8046 

IWRA has also issued a call for 
papers for the International-Seminar 
on Efficient Water Use to be held 
October 1-5, 1991, in Mexico City, 
Mexico. Papers will address the 
scientific, technical, social, 
educational, legal, or practical 
aspects of efficient water use in 

* houses, cities, and rural areas 
*industry 
* energy generation 
* agriculture and aquaculture 
* river basin scale 

One-page abstracts, written in 
either English or Spanish should be 
submitted by November 15, 1990, 
to: International Seminar on 
Efficient Water Use, Secretariat of 
the Seminar, Institute Mexicano de 
.Tecnolgia del Agua, Paseo 
Cuauhnahuac 8532 Col Progreso, 
Jiutepec, Morelos, C.P. 6550, 
Mexico, Telephone: {73) 19-43-81 
Fax {73) 19-37-42 Telex 
{0234900008980.1MTA) 

HYDATA, a publication of the American 
Water Resources Association, reports that 
the European Community has officially 
proposed the establishment of a 
European Environmental Protection 
Agency to monitor the environment 
throughout the community. The agency 
would operate as an environmental data 
bank and would have no legal or political 
powers. 

I 

~ 
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RESOURCES 
CONDITIONS FOR 
JANUARY AND 
FEBRUARY 

Nationwide, January 1990 ranks as 
the warmest January on record, 
following the fourth coldest 
December. The standardized 
national precipitation indicates that 

~ January 1990 was near normal and 
ranks as the 38th driest January. 
When the fourth coldest December 
and warmest January are 
averaged, the result is a value 
slightly above the long-term mean. 

In North Carolina, January 
rainfall was slightly above normal 

at Charlotte and Greensboro and 
was below normal in Asheville and 
Raleigh. Streamflow at many of the 
stations across the western part of 
the state returned to the above
normal range. At Deep River at 
Moncure and Contentnea Creek at 
Hookerton, streamflow was in the 
normal range following three 
months of above-normal flow. 

Groundwater levels in 
unconfined aquifers rose and were 
above average in the Blue Ridge, 
Piedmont, and Coastal Plain 
provinces. Water levels in index 
wells in the Blue Ridge and 
Piedmont were at record highs for 
January. 

In February rainfall was above 
normal across the state (4.47" 
above at Asheville, 1.84" above at 

NEW PUBLICATIONS RECEIVED BY THE INSTITUTE 
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Charlotte, .95" above at 
Greensboro, and .39" above at 
Raleigh.) 

Streamflow in the French Broad 
at Asheville rose to a record high 
for February and the South Yadkin 
experienced its second highest 
ever streamflow for February. In the 
western Piedmont and Blue Ridge 
streamflow was above normal for 
the second consecutive month. 

Groundwater levels in index 
wells across the state were above 
average. The Piedmont index well 
set a new record high for the 58-
year period of record. Levels in the 
Blue Ridge and Coastal Plain index 
wells declined but were still above 
average. 

Residents of North Carolina may borrow these publications from the Institute for a period of two weeks. If you need copies to keep, please request 
them from the organizations issuing the publications. Addresses are provided for this purpose. 

Water Resources Planning 

Albemarle-Pamlico Estuarine System: Preliminary Technical Analysis of the Status and Trends. (#89-13A}, 12/89, edited 
by B.J. Copeland et al. Available from APES, DEHNR, POB 27687, Raleigh, NC 27611 . (02L) 

Ground-water Models for the Hattiesburg and Laurel, Mississippi Regions. (Proj. # G1571 -04}, by D.M. Patrick et al. 
Available from WRRI, Mississippi State University, Mississippi State, MS 39762. (04B} 

New Hanover County Water and Sewer District, Sewer System Feasibility Report. 3/89, by Talbert, Cox & Associates, 
Inc. Available from New Hanover County, 320 Chestnut Street, Wilmington, NC 28401. (06C) · 

Water Quality Management 

Biological Denitrification of Polluted Groundwater. (# 153) 11/89, by N.E. Cook, Jr. et al. Available from WRRI, Colorado 
State University, Fort Collins, CO 80523. (04B} 

Hydrologic and Chemical-Quality Data from Four Rural Basins in Guilford County, North Carolina. (#89-578) 1985-88, 
by L Hill, for sale from USGS, Books and Open-File Reports, Federal Center, Box 25425, Denver, CO 80225. {02J) 

Enhanced Microbial Reclamation of Water Polluted with Toxic Organic Chemicals. (#152}, 9/89. Available from WRRI, 
Colorado State University, Fort Collins, CO. 80523. (OSB} 

Water Quantity Management 

Aquifers in Cretaceous Rocks of the Central Coastal Plain of North Carolina. (WR lnv. rept. #87-4178), 1989. Available 
from USGS, POB 2857, Raleigh, NC 27602. (02F) 



Evaluation and Development of Water Resource Management Strategies for Drought/Emergency Conditions. (Proj. 
#G1571-08), by D. D. Truax. Available from WRRI, Mississippi State University, Mississippi State, MS 39762. (03D) 

Regionalization of Flood Data Using Probability Distributions and Their Parameters. (#173), 12/89, by N.R. Bhaskar et 
al. Available from WRRC, University of Kentucky, Lexington, KY 40506-0046. (04A) 

Farmers' Perceptions and Use of Soil and Water Conservation Technologies. (Proj #G1571-07), 3/89, by B. J. Ar:-derson. 
Available from WRRI, Mississippi State University, Mississippi State, MS 39762. (03F) 

Statistical Analysis Relating Well Yield to Construction Practices and Siting of Wells in the Piedmont and Blue Ridge 
Provinces of North Carolina (WR lnv. rept. #86-4132), 1987. Available from USGS, Water Resources Division, POB 
2857, Raleigh, NC 27602. (03) 

WATER RESOURCES RESEARCH INSlTTUTE 
OF THE UNIVERSrTY OF NORTH CAROUNA 

Box 7912 
North Carolina State University 
Raleigh, NC 27695-7912 
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