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STATE APPLIES FOR NONPOINT SOURCE (NPS) FUNDS 

As required by Section 319 of the 
Water Quality Act (yVQA) of 1987, 
North Carolina has compiled and 
submitted two NPS reports. 

The first, the N.C. Nonpoint 
Source Assessment Report, lists 
navigable waters of the state 
whose uses are impacted by 
nonpointsource pollution, identifies 
the causes of the pollution by NPS 
category, identifies programs that 
can be used to control NPS 
pollution, and describes the 
process by which Best 
Management Practices (BMPs) for 
controlling NPS pollution are 
identified and selected. 

The second report, the N.C. 
Nonpoint Source Management 

Program, lays out how the state 
plans to control nonpoint source 
pollution. 

North Carolina's nonpoint 
source management plan was 
developed by the Nonpoint Source 
Planning Group of the Water 
Quality Section of OEM with input 
from agencies involved in NPS 
pollution control and the public. 
Because none of the $400 million 
originally approved by Congress for 
NPS programs had been 
appropriated until this year, support 
for the state NPS planning effort 
was provided by a small transfer 
from the construction grants 
program, which was authorized by 
WQA. The state nonpoint source 

program follows the EPA strategy 
which emphasizes interagency 
efforts that leverage existing 
resources and grassroots coalition
building in order to bring about 
response at the local level. It was 
submitted to EPA and was 
approved in 1989. 

The North Carolina Division of 
Environmental Management (OEM) 
has submitted to the U.S. EPA an 
application for its share of funds 
appropriated for nonpoint source 
program implementation. Funding 
for state non point source programs 
was authorized by Section 319 of 
the WQA. Only states with 
approved nonpoint management 
programs are eligible for a share 
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of the $40 million appropriated for 
FY 1990 . . 

Agency and Institution 
Capabilities, Responsibilities 

Identified 

North Carolina's management 
program document lists federal, 
state, and local agencies, 
institutions, and programs that can 
help to control water pollution from 
the EPA--defined categories (see 
inset). The document then 
discusses each program's 
legislative authority, responsibility, 
staff, and funding, as well as the 
resources each program needs to 
do its part in implementing BMPs 
to control nonpoint source 
pollution. 

In a •Four-Year Action Plan for 
Controlling Nonpoint Source 
Pollution, • the program document 
sets forth goals and objectives for 
each nonpoint source category, 
identifies an agency responsible 
for leading cooperative efforts to 
accomplish each goal, and defines 
1989-1992 milestones for 
accomplishing objectives. These 
milestones will be updated 
periodically to reflect current needs 
and priorities. 

Two Types d Water Bodies 
Are Targeted 

An important focus of the N.C. 
nonpoint source manage.ment plan 
is targeted waterbodies. The goal 
of this part of the program is to 
improve degraded water quality or 
prevent non point source impacts to 
highly valued waters. A few 
watersheds will be chosen for the 
development and implementation 
of NPS demonstration projects. 
Funded by Section 319 monies, 
these projects will be designed to 
reduce NPS pollution and to 
document associated water quality 
benefits. 

The types of water bodies 
targeted are as follows: 

1. Watersheds with existing 
management programs. 

A. Highly valued waters 0ft/ater 
Supp ly Watersheds, 
Outstanding Resource 
Waters, High Quality 
Waters, the Albemarle
Pamlico Estuarine Study 
area, waters affected by the 
Coastal Stormwater 
Regulations) 

B. Degraded Waters (Nutrient
Sensitive Waters, waters 
affected by the Agricultural 
Cost Share Program, Land 
and Water 201 Waterbodies 
[where TV A programs 
provide for nonpoint source 
control efforts], and PL-566 
watersheds [areas where 
Soil Conservation Service 
programs provide for 
nonpoint source control 
efforts]) 

2. Watersheds for which 
management programs are 
proposed 

A. Level A priority- near-term 
program development 
proposed (waters with 
excellent water quality, 
native and special native 
trout streams and their 
tributaries, and primary 
nursery areas) 

B. Level B priority-Scheduling 
dependent upon monitoriing 
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results (waters impacted by 
abandoned mines) 

C. Level C priority-Subject to 
funding (nonsupporting 
NPS-impacted waters, 
specific water bodies 
proposed during planning 
process , support
threatened NPS impacted 
waters, temporarily open 
shellfish waters) 

The management program report 
contains a listing of targeted 
watersheds, including the specific 
water bodies proposed for action 
during the nonpoint source 
planning process. 

North Carolina currently has 
in place a variety of programs that 
provide the regulatory authority and 
framework for effective nonpoint 
source pollution control. These 
programs include water use 
classifications, which provide for 
both point and nonpoint source 
control strategies (e.g., Nutrient 
Sensitive Waters, High Quality 
Waters, Outstanding Resource 
Water), the Agriculture Cost Share 
Program, sediment and erosion 
control regulations, and recently 
enacted laws for comprehenisve 
water supply watershed protection, 
solid waste management and 
stormwater runoff control. With 
some funding now on the way, 
the state can further implement 
activities that will allow progress 
towards goals set forth in the NPS 
management program. 

DRAFT REPORT OF 
ENVIRONMENTAL 
INDICATORS PANEL 
AVAILABLE FOR REVIEW 

The Blue Ribbon Panel 
appointed by Governor James G. 
Martin last spring to develop a set 
of environmental indicators for the 
state has completed a draft report 
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and recommendations which will be 
available for public review by late 
February. The panel's charge was 
to develop a set of key 
environmental indicators to be 
published on a regular basis for 
use by the public and state policy
makers as a gauge of trends in 
North Carolina's environmental 
quality. Categories in which the 
panel recommends indicators are 
air, water, land, plants and animals, 
and human activities affecting the 
environment. 

Chaired by Dr. David H. 
MoreaU-Director of the Water 
Resources Research Institute of 
The University of North Carolina, 
the panel reviewed technical data 
on environmental issues and held 
public meetings across the state to 
receive input about what indicators 
are of public interest. After a 30-
day review period, the panel will 
adopt the final report and 
recommendations and present 
them to Governor Martin and 
Department of Health, Environment 
and ·Natural Resources Secretary 
Bill Cobey. 

Individuals interested in reviewing 
the draft report and 
recommendations may request a 
copy from the Division of Planning 
and Assessment of DEHNR at 
(919) 733-6376. 

NEW DATA SERVICE 
AVAILABLE AT WRRI 

HISARS Being Moved from TUCC 
to NCSU 

WRRI is now subscribing to a 
data service through Earthlnfo., Inc. 
(formerly U.S. West Optical 
Publishing) which provides USGS 
daily values (streamflow, 
temperature, conductivity, and 
water quality) for the eastern United 
States and climate data for the 
central and eastern parts of the 
United States. The data are on 
compact disk (CD), and the 
Institute has a CD reader for use 

with its IBM AT. Individuals who 
desire access to these data may 
come to the Institute offices at 1131 
in the Natural Resources Center on 
the NCSU campus and use the 
equipment to copy data. Data may 
be copied in ASCII, binary, Lotus 
or DBase format to floppy disk; 
however, electronic transfer of data 
is prohibited by the licensing 
agreement. 

The Hydrologic Information 
Storage and Retrieval System 
(HISARS) which has provided 
access to climatological and 
hydrological data through the 
Triangle Universities Computational 
Center for nearly 20 years is being 
moved to the NCSU Computing 
Center. The move may be 
completed as early as March 1 and 
will be completed no later than July 
1. The issue of access to HISARS 
after the move has not been 
settled. HISARS includes essentially 
all records of hydrologic utility in 
North Carolina as well as data on 
dams in North Carolina. It has 
been maintained by the Department 
of Biological and Agricultural 
Engineering at NCSU; however, the 
future of the service is currently 
under scrutiny. Inquiries about 
HISARS may be directed to Dr. 
John Parsons of the NCSU 
Department of Biological and 
Agricultural Engineering at 
(919/737 -3121 ). 

WRRI REPORT 
AVAILABLE 

The Water Resources 
Research Institute has recently 
published a report on a research 
project for which it provided 
funding. Free single copies of the 
report are available to federal water 
resources agencies, state water 
resources research instit~es, . and 
other water research institutions 
with which exchange agreements 
have been made. 

Single copies of Institute 
reports are free to public agencies, 
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institutions, industries, and private 
citizens of North carolina as long 
as they are in print. Copies of out
of-print publications are available 
for a $5 reproduction charge ($10 
if billed). Nonresidents of North 
Carolina will be charged a prepaid 
amount of $8 per copy and $40 if 
billed. Reports may be obtained 
from: 

WRRI, Box 7912 
North Carolina State University 

Raleigh, NC 27695-7912 
(919/737-2815) 

Report No. 229 

Movement of Water and Chemical 
Pollutants from Wastewater 
Disposal Systems through the Soil 
and SaprorJte of PiedmOnt 
Landscapes 

by Drs. Azlz Amoozegar and Michael T. 
Hoover, Department of Soil Science, North 
Carolina State University 

Most Piedmont North Carolina soils 
overlay saprolite, the material 
derived from rock decay in-situ. 
Saprolite material has retained the 
rock structure and appearance but 
is friable to firm and crumbles like 
soil material. At present, most 
shallow soils underlain by saprolite 
are considered unsuitable for 
conventional on-site wastewater 
disposal systems. Some saprolites 
may be so slowly permeable that 
septic tank effluent will not be 
absorbed by them. And, because 
of the presence of natural fractures, 
joints, dikes, foliation, etc., some 
saprolites may allow very rapid 
water movement that will result in 
little treatment of wastewater. At 
sites where the distance from the 
bottom of septic drainfield trenches 
to the underlying saprolite is less 
than ·12 inches, no septic tank 
system has typically been 
permitted. However, development 
in the Piedmont and Mountain 
regions has increased the demand 
for installation of septic tank 
systems in shallow soils underlain 
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by saprolite, and N.C. Division of 
Health Services rules currently 
under review would allow a system 
to· be installed dir~ly in saprolite 
if the soil and site evaluation 
determines underlying saprolite 
meets certain criteria. 

The study reported here was 
conducted to 

1. Evaluate the movement of 
wastewater and its 
constituents from buried 
drainlines in and around 
nitrification fields with shallow 
saprolite horizons, and 

2. Evaluate the effect of 
landscape position and 
development density on the 
distribution and movement of 
soil moisture in soil-saprolite 
sequences. 

The first objective of the study 
was achieved through _a field 
monitoring program and a 
laboratory soil column experiment. 
Soil water regimes in and around 
the drainfields of four low-pressure 
pipe septic systems were evaluated 
regularly for more than 1.5 years. 
The laboratory column experiment 
was conducted to determine the 
movement of selected cations and 
anions, common in household 
wastewater, through disturbed and 
undisturbed soil and saprolite 
samples. 

The second objective of the 
study was achieved through field 
studies of the soil moisture 
distribution and its seasonal 
variations. The primary purpose 
was to evaluate the soil water 
status of the entire soil profile to 
determine likely flow paths for 
wastewater constituents applied to 
a number of solum/saprolite 
sequences. 

The study resulted in a number 
of technical recommendations for 
siting and construction of septic 
systems in soils underlain by 
saprolite. Among the 
recommendations are the following: 

* Sift loam saprolite seems to 
be acceptable for use with 
a septic tank system at a 
conservative loading rate. 

* The destruction of the 
natural fabric .of . some 
saprolite reduces the 
attenuation capacity of the 
material. Therefore, in areas 
where saprolite is at or near 
the surface its natural 
structure should be 
preserved. 

* Transitional BC and Bt/C 
horizons are part of the soil 
solum and should be 
evaluated for siting septic 
tank systems. However, 
further study is needed to 
asses the ability of these 
transitional horizons to treat 
wastewater. 

* Occupants of dwellings 
served by septic systems 
in general and row-pressure 
pipe septic systems in 
particular, must be informed 
of the care and 
management requirements 
for an on-site system. Lack 
of knowledge may result in 
occasional overuse and 
misuse of the system. 

RESEARCH ON 
EFFECTIVENESS OF 
VEGETATIVE BUFFERS 
EXPANDED 

Project jointly funded by USDA-SCS, 
U.S. EPA, and WRRI 

A WRRI-funded research 
project initiated in 1987 and aimed 
at determining the effectiveness of 
vegetative buffers in removing 
sediment and nutrients from 
agricultural drainage has been 
extended and expanded under a 
cooperative funding agreement 
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among USDA-Soil Conservation 
Service, the U.S. Environmental 
Protection Agency and WRRI. 
Investigators J. W. Gilliam and 
Raymond B. Daniels at the NCSU 
Department of Soil Science and R. 
Wayne Skaggs of the NCSU 
Department of Biological and 
Agricultural Engineering are 
cooperating with Soil Conservation 
Service personnel on the two-year ... 
project, titled •Predicting the _ 
Effectiveness of Vegetative Filter 
Strips for Removing Sediments, ~ 
Nitrogen, and Phosphorus from 
Agricultural Drainage Water. • Dr. Bill 
Barfield of the Agricultural 
Engineering Department at the 
University of Kentucky and an 
expert in the calibration of a model 
of sediment trapping in 
homogeneous planted vegetated 
filter strips, will cooperate. 

Vegetative filter strips (VFS) 
between agricultural fields and 
surface waters have long been 
proposed as techniques to remove 
sediment from surface drainage 
water before it enters perennial 
streams or other surface waters. 
Consequently, VFS are being 
promoted for water quality 
purposes by USDA-SCS and U.S. 
EPA. However, with the available 
data base, it is impossible to 
answer some key questions being 
posed by both scientists and public 
interest groups. Some of these 
questions are: · 

* How effective are the filter 
strips? 

* Does the type of-vegetation 
used for the filter affect its 
usefulness? · 

* What size filter is required 
to achieve a specific -
percentage of pollutant 
removal? 

* What effect do geomorphic 
features and soil type have 
on effectiveness of filter 
strips? 
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Increasing use of filter strips and 
the tremendous interest by citizens 
in their use suggest a pressing 
need to answer these questions. 
The investigators will determine 
answers by experimental studies 
combined with a modeling· effort 
which will allow extension of data 
collected to different climatic, soil, 
and geomorphic conditions. 

At study areas representing 
various vegetative types, rates of 
nutrient accumulation in 
depositional areas are being 
determined through the 
construction of sediment maps and 
soil sample analyses. Water 
samples taken during selected 
runoff events are being used to 
evaluate the effect that filter areas 
are having on the quality of water 
leaving the sites. Removal of 
subsurface nitrate in filter areas will 
be evaluated by the installation and . 
sampling of shallow groundwater 
wells. 

To make the results of the 
experimental studies widely 
appilcable for a range of climatic 
and site conditions, existing models 
of sediment trapping will be 
modified to include the effects of 
natural channelization. 

The results of the study should 
allow more accurate prediction of 
the effectiveness of vegetative 
buffers in solving agricultural 
nonpoint source pollution problems. 

ALBEMARLE-PAMLICO 
ESTUARINE STUDY 
PUBLISHES PRELIMINARY 
STATUS AND TRENDS 
DOCUMENTS 

Albemarle-Pam/leo Estuarine System: A 
Preliminary Technical Analysis of the Status 
and Trends (341 pp.) 

The Albemarle-Pam/leo Estuarine System: A 
summary of the preliminary status and trends 
report of the Albemarle-Pam/leo Estuarine 
Study (24 pp.) 

The Albemarle-Pamlico Estuarine 
Study Program (of DEHNR) has 

published documents compiling 
and summarizing preliminary 
scientific assessments of key 
aspects of the estuarine system. 
Written by workgroups of scientists 
and resource managers from 
across the state, the technical 
document outlines concems about 
(1) critical areas, (2) water quality, 
(3) fisheries, and (4) human 
activities; examines the adequacy 
of existing information about each 
issue; examin~ probable causes 
of problems; and identifies 
additional information needed to 
establish definitive casual links. 
This document is the first attempt 
at synthesizing existing information 
about the estuarine system and 
will be expanded, updated, and 
modified next year to produce a 
final scientific assessment of the 
health of the estuarine system. 

The summary document 
provides background information 
about the Albemarle-Pamlico 
Estuarine Study Program and 
discusses in layman's language 
the dynamics of the estuarine 
system, environmental changes in 
the system, conflicts among uses 
of the resources, and scientists' 
assessments of water quality, 
habitat, and fishery declines. 

The technical document is 
available for examination at the 
Albemarle-Pamlico Estuarine Study 
office, Cooper Building, 225 N. 
McDowell Street, Raleigh; at the 
offices of the Water Resources 
Research Institute, 1131 Natural 
Resources Center, NCSU Campus; 
or at the UNC Sea Grant office, 
1911 Building, NCSU Campus. The 
summary document is available 
free to North Carolina citizens from 
APES, Dept. Environment, Health, 
and Natural Resources, Box 27687, 
Raleigh, NC 27611. 

Only 48 of the ·original 849 square miles of 
tidal marshland In San Francisco Bay-delta 
system remains undiked. 

- WATER ENVIRONMENT 
AND TECHNOLOGY Sept. 1989 
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-~ .... L:llll OFFERED 
BY CONSERVATION 
FOUNDATION 

The Conservation ·Foundation of 
North Carolina has published two 
reports which it offers individuals 
for the cost of postage and 
handling ($3.25 each). Send 
requests and checks to Bill 
Holman, 1 024 Washington Street, 
Raleigh, NC 27605. 

PR01ECT1NG OUR DRINKING 
WAlER A User-Friendly Guide for 
North Carolina's Local Officials 
Written by Bill Finger, this report 
is designed as an easy-to-follow 
guide to governmental 
mechanisms for implementing 
watershed protection programs in 
North Carolina. It is aimed at 
providing local elected officials 
information on how state and local 
governments can work together to 
address watershed management 
issues. Chapter 1 provides 
background information on how 
watershed issues fat into the larger 
context of water management, 
including the state administrative 
system. Chapter 2 reviews the 
diverse watershed management 
tools that various jurisdictions are 
using. Chapter 3 takes a close 
look at six watersheds in the state 
in an effort to identify the types of 
decisions local officials· face. 
Chapter 4 contains the most 
pressing questions local officials 
should be asking about watershed 
management and suggests guides 
for finding the answers. The 
appendices include state 
guidelines, model ordinances, 
recommendations from watershed 
plans, resources for further 
information, and other materials. 

A SOUD WASTE AGENDA for 
North Carolina Cities and Counties 
Written by Philip J. Prete, this 
report is designed to help local 
governments set the stage· for 
changes in consumer and 
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industrial behavior in order to 
resolve the solid waste 
management dilemma The report 
advocates selecUng program 
options which adhere to a waste 
management hierarchy giving 
priority to waste reduction, 
recycling, treatment and safe 
disposal of final residues. It outlines 
policy changes which may be 
tailored to local conditions to 
provide incremental steps away 
from ·past practices of dispersing 
waste into environmental media 
Part One of the report deals with 
local planning for a solid waste 
management program, and Part 
Two, with local policy options for 
promoting solid waste reduction. 
Appendices include a sample 
resolution to create a local solid 
waste task force, a sample 
recycling coordinator job 
description, a list of solid waste 
contacts, and a solid waste 
bibliography. 

DISCOVERIES 
CONCEPTS OF 
ECOLOGY 

ALTER 
RIVER 

U.S. WATER NEWS reports that 
scientists studying the Flathead 
River in Montana have found vast 
numbers of unknown species of 
worms, shrimp, insects, and 
microscopic organisms living in 
groundwater below and beside the 
stream. The scientistS-working out 
of the University of Montana's 
Flathead Lake Biological Station in 
Polson-say that the organisms live 
in underground channels that may 
be as deep as 30 feet and can 
extend out for miles from the 
stream channel. Their discoveries, 
they say, enlarge the concept of 
what a river is and alter concepts 
of how rivers function. They 
describe rivers as having a 
complex interaction of above-and 
below-ground flow and nutrient 
exchange and say these 
underground ecosystems provide 

a way of measuring a river's health 
and vitality. · 

The discovery also makes it 
evident that protecting streams and 
rivers involves preserving large 
areas along waterways. 

VIRUSES IN WATER 
MORE NUMEROUS THAN 
BELIEVED 

Implications are several 

In a study published in the 
British journal NATURE, Norwegian 
scientists report having detected 
some 1.25 million viruses in a 
teaspoonful of West German lake 
water. This represents a viral 
population level 1, 000 to 1 0 million 
times greater previous s.cientific 
estimates, and, according to U.S. 
Water News {10/89), the discovery 
has ·•shaken scientific theory on 
underwater life. • 

The authors of the Norwegian 
study said that viruses have been 
considered ecologically unimportant 
because it was thought that few 
inhabit natural, unpolluted water. 
They theorize that the presence of 
such high populations of viruses 
could indicate that they play a 
significant . role in holding down 
bacteria populations. 

According to · an article in 
Fresh Water UPDATE (Autumn 
1989) published by the Rensselaer 
Fresh Water Institute, the discovery 
raises questions about the safety 
of releasing genetically engineered 
microorganisms into the 
environment. According to the 
article, •1n the process of using the 
genetic machinery of bacteria to 
make more copies of their own 
genes, viruses can transfer genes 
from bacterium to ·bacterium. If, 
then, there are ten million times as 
many viruses, genetic exchange 
between bacteria is probably 
proceeding at a rate many times 
greater than scientists have 
assumed. One of the factors that 
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scientists must consider in 
evaluating the safety of releasing 
genetically altered bacteria into the 
environment is the likelihood that 
these organisms will .wansfer their 
altered or foreign genes to other, 
native bacteria If aquatic bacteria 
are rapidly exchanging genes with 
each other, then there is a chance 
that natural bacteria could acquire 
the genetically engineered trait of .. 
the introduced bacterium. • 

The article goes on to say 
that disease-causing bacteria from ~ 

sewage might, through viruses, 
transfer pathogenic genes to other 
bacteria, transforming them into 
pathogens. On the other hand, the 
article points out, high rates of 
gene transfer between bacteria 
could also increase the likelihood 
that bacteria will evolve to degrade 
more forms of toxic waste. 

STUDY SHOWS 
BACTERIAL 
POPULATIONS ELEVATED 
BY STREAM 
MODIFICATION 
PROJECTS 

A study by scientists at 
College of the Desert at Palm 
Desert, CA, and Bowling Green 
State University, Ohio, reveals that 
channelizing rivers and streams 
produces conditions favoring the 
increase of bacteria. The 
investigators say the results of their 
study indicate that stream 
channelization and reconstruction 
projects should be avoided in 
parkways, greenways, riverways, • 
and watercourses which support 
recreational use. 

According to the report, when ~ 
stream channelization takes place, 
flood-plain trees are removed, plant 
cover is destroyed, and natural 
stream substrate is excavated. 
These changes result in anaerobic 
sediments, heating of the water, 
and destruction of bacterial 
predators,· such as protozoa, and 
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thus enhance the opportunity for 
bacterial survival and multiplication. 
Increased erosion and 
sedimentation associated with 
channelization also enhances 
bacterial growth because bacteria 
attach to sediment particles and 
because erosion increases nutrient 
input. 

The study also revealed that 
disturbance of sediment (as by 
rainfall) brings spectacular 
increases in bacterial numbers in 
the water column of channelized 
streams, and that bacteria can be 
transported by sediment to 
downstream locations. The 
investigators say that because 
erosion and sediments are 
magnified by channelization, the 
environmental effects of 
sedit:nentation, including possible 
bacterial elevation, should be a 
factor in deciding whether or not to 
approve 404 permits. 

Bacterial Populations Elevated 
by Stream Modification Projects was 
presented by the authors, Arthur 
Bender· of College of the Desert 
and Karl Schurr of Bowling Green 
State University, at the Third 
Biennial International Unear Open 
Space Conference in the fall of 
1989 in Asheville, NC. The 
Conference was sponsored by the 
Blue Ridge Parkway Commission 
and the Appalachian Consortium. 

SCIENTISTS SAY 
EMERGENCE OF REMOTE 
VIRUSES POSES 
SERIOUS THREAT 

According to an article in the 
January·19, 1990, issue of Science, 
ecological disturbances in remote 
areas of the world and increased 
global travel are facilitating the 
emergence into the general 
population of viruses that pose 
serious threats of infectious 
disease. The article draws upon 
contributions to forthcoming 
proceedings of the conference 

•Emerging Viruses: The Evolution 
of Viruses and Viral Diseases• held 
in May 1989 and interviews with 
virologists at Rockefeller University, 
which co-sponsored the 
conference. 

According to the . Science 
account, most of the emerging 
viruses are zoonotic (their hosts are 
animals) but multiply, spread, and 
make their way into the human 
population as the result of 
changeS-Such as new agricultural 
practiceS-that · are ecologically 
congenial. One such example is 
the emergence of the Junin virus, 
which causes Argentine 
hemorrhagic fever. The virus, which 
thrives in certain mice, emerged 
after Argentine farmers began 
clearing the pampas to plant maize, 
providing an increased food source 
for the mice and encouraging their 
increase. 

Generally, such viruses 
emerge genetically unchanged, but 
they may later undergo mutations 
that may affect their ability to 
spread and cause disease. There 
is evidence to suggest that people 
may also inadvertently facilitate 
genetic shifts that allow zoonotic 
viruses to attack humans. Recent 
studies of the life cycle of the 
influenza A virus, which produces 
a new, more virulent strain every 
couple of decades, suggests that 
Chinese integrated, multi-animal 
farming practices create an ideal 
environment for genetic shifts in 
this avian virus. 

According to Rockefeller 
University president and Nobel 
Prize winner Joshua Lederberg, the 
emergence of the AIDS virus 
should be sufficient evidence of the 
seriousness of the emerging virus 
threat. The Office of Technology 
Assessment is following the issue 
as it gains recognition in 
Washington. 

China Is the world's leading practitioner of 
biological insect control, relying on beneficial 
insects to manage pests on more than 21 
million acres of cropland. 

- SIERRA Jan/Feb 1990 

s 
BREAKTHROUGH IN 
BACTERIOLOGICAL 
MONITORING OF 
DRINKING WATER 
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A researcher at Yale 
University has developed a test for 
the presence of total coliform 
bacteria which is being hailed as 
the most significant breakthrough 
in bacteriological monitoring of 
drinking water in decades. Called 
the Autoanalysis Colilert test, it 
determines the presence of total 
coliforms · (indicators of fecal 
pathogens) on the basis of a 
simple color change and provides 
results in 24 hours or less. The 
process simultaneously tests for 
Escherichia coli, a fecal organism. 
The EPA has approved Colilert for 
compliance monitoring under 
current drinking water regulations. 
At one-third the cost of 
conventional coliform bacteria 
tests, it should be useful to water 
utilities seeking to comply with the 
Safe Drinking Water Act. 

-U.S. WATER NEWS Dec 1989 

SOUTHEAST REGIONAL 
CLIMATE SYMPOSIUM '90 
TO BE HELD IN 
CHARLESTON, SC, IN 
FEBRUARY 

To deal with the conflicts 
between economic demand and 
ecological reality in the face of 
global warming, acid rain, and the 
greenhouse effect, enhanced 
communication and cooperation in 
the research and policy making 
spheres are needed. In response 
to this need, the Southeast 
Regional Climate Center and the 
South Carolina Water Resources 
Commission have developed the 
Southeast Regional Climate 
Symposium 1990. The symposium, 



PAGES 

titled •Global Change: A Southern 
Perspective, • is designed to inform 
program participants of the status 
of research effo.rts, modeling 
techniques, and potential impacts 
concerning climate change in the 
southeast. In addition efforts will be 
made to identify and coordinate 
regional cooperation in the areas 
of atmospheric, oceanic, and 
terrestrial sciences. 

The symposium will be held in 
Charleston, SC, from Monday, 
February 19th through Thursday, 
February 22, 1990. Prominent 
researchers and policy makers will 
be in attendance, thus providing 
an excellent opportunity for the 
exchange of information between 
the two communities. The 
proceedings will be of special 
interest to representatives of 
universities and municipal, state, 
and federal agencies who either 
make or influence policy 
concerning global climate .change 
and its effect on the environment. 

All activities will be held at the 
Omni Hotel at Charleston Place. 
Additional information is available 
from David J. Smith or Unda Small 
at the South Carolina Water 
Resources Commission (803/737-
0800). 

POSITIONS AVAILABLE 

The Department of Environmental Sciences 
and Engineering of the University of North 
Carolina at Chapel Hill seeks candidates for 
a tenure-track position in water resources 
engineering. Doctoral degree and bachelor's 
in engineering from accredited program 
required. Review of applications will begin 
January 2, 1990, and continue until position 
is filled. Contact: Dr. Edward J. Kuenzler, 
Search Committee Chairman, 109 Rosenau 
Hall CB #7400, University of North Carolina, 
Chapel Hill, NC 27599-7400. 

The North Carolina State University 
Department of Biological and Agricultural 
Engineering and the Agricultural Extension 
Service seek candidates for the position of 
extension specialist for erosion and 
sedimentation control with their Water Quality 
Group. Master's In agricultural or civil 
engineering with course work or experience 
in soil and water engineering required. 

Applications will be taken until suitable 
candidate Is found. Contact: · Dr. M.D. 
Smolen, NCSU Water Quality Group, 615 
Oberlin Rd. Raleigh, NC 27605 (Telephone 
919n37-3723). 

The Kearney Agricultural Center of the 
University of CalifomJa at Davis seeks an 
extension groundwater quality specialist 
This Is an academic career-track position 
and Involves developing and Implementing 
extension teaching and applied research 
programs on groundwater contamination. 
PhD and background In field related to 
groundwater required. Closing date: April1, 
1990. Contact: Blaine Hanson, Groundwater 
Quality Specialist Search Committee Chair; 
Land, Air and Water Resources; University 
of CaiHomla; Davis, CA 95616 (Telephone: 
916n52-1130). 

The Department of Land, Alr, and Water 
Resources of the University of California at 
Davis seeks applicants for the position of 
assistant professor and assistant aqueous 
geochemist In the Agricultural Experiment 
Station. This is a tenure-track teaching and 
research ·position In the College of 
Agriculture and Environmental Sciences. 
PhD with emphasis in geochemistry 
required. Closing date: Februa,Y 28, 1990. 
Contact: J. W. Biggar, Chair; Aqueous 
Geochemist Search Committee; Department 
of Land, Air and Water Resources; 
University of CaiHomia; Davis, CA 95616 
(Telephone 916n52-0681/0453). 

The Environmental Engineering Program of 
the Department of Civil Engineering at the 
University of Massachusetts/Amherst invites 
applications for a tenure track position In 
environmental engineering commencing 
September 1990. Strength In biological area 
of environmental engineering required; 
eligibility for PE registration preferred. 
Closing date: March 1, 1990. Contact: 
Professor James K Edzwald, Department of 
Civil Engineering, Environmental 
Engineering Program, University of 
Massachusetts, Amherst, MA 01003. 

The Department of Civl1 Engineering of the 
University of Maine invites applications for 
a tenure track position in environmental 
engineering beginning September 1990. 
Doctorate In civil or environmental 
engineering and baccalaureate training In 
engineering required. Applications received 
by March 1, 1990, will receive priority 
attention, but search will continue until 
position Is filled. Contact: Chair, 
Environmental Engineering Search 
Committee, Department of Civil Engineering, 
103 Boardman Hall, University of Maine, 
Orono, ME 04469 (207/581-2170). 

The Department of Civil Engineering at 
Colorado State University Invites 
applications for tenure-track positions In (1) 
environmental engineering, (2) groundwater 
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engineering, (3) hydraulic engineering, and 
(4) hydrology and water resources for the 
1990/91 academic year. PhD in engineering 
required; PE registration preferred. Closing 
date: January 31 , 1990, or until suitable 
candidates are found. CC"rrtact: John· D. 
Nelson, Head, Department of Civil 
Engineering, Colorado State University, Fort 
Collins, CO 80523. 

The Water Resources Center of the Desert 
Research Institute of .the University of 
Nevada seeks applicants for the positions 
of (1) senior hydrogeologist (PhD preferred) 
and (2) hydrogeologist (PhD or MS 
preferred). Closing date: March 28, 1990, or 
until suitable candidates are found. Contact: 
Roger Jacobson (7021798-8882) for 
additional Information. 

The Environmental Pollution Control and 
Environmental Engineering Technology 
Programs at Penn State, Hanisburg seek 
applicants for a tenure-track position in 
environmental engineering. Strong 
background in chemistry and engineering 
required; PhD preferred. Closing date: 
January 26, 1990, or until position is filled. 
Contact: Dr. William A. Welsh, Jr., Division 
Head; Science, Engineering & Technology; 
c/o Mr. Robert Hamill, Box APE, Penn State 
Harrisburg, Middletown, PA 17057. 

The Conservation and Survey Division of1he 
Institute of Agriculture and Natural 
Resources of the University of Nebraska 
Uncoln seeks candidates for the positions 
of (1) hydrogeologist and (2) hydrologist 
PhD required. Closing date; January 31, 
1990, or until suitable applicants are found. 
Contact: Darryl! Pederson, Co-Chair, Search 
Committee, Conservation and Survey 
Division, 113 Nebraska Hall, University of 
Nebraska-Lincoln, Lincoln, NE 68588-0517 
(Telephone 402/472-7563). 

The Northwest Florida Water Management 
District seeks applicants for the position of 
surface water hydrologist. Bachelor's degree 
in civiVenvironmental engineering or water 
resources and one year's experience, or 
master's degree required. Closing date: 
February 15, 1990. Contact: Director, Human 
Resources, Northwest Florida Water 
Management District, P.O. Box 38085, 
Tallahassee, FL32315 (Telephone: 904-539-
5999). 

The Department of Civil Engineering of 
Texas A&M Universilr seeks applicants for 
faculty positions In the areas of (1) 
Infrastructure engineering, (2) waste and 
environmental engineering, (3) construction 

-engineering, (4) water resources, and (5) 
geotechnical engineering. Contact: Faculty 
Search Committee, Department of Civil 
Engineering, Texas A&M University, College 
Station, TX77843-3136 (Telephone: 409/845-
7435). 
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CONDITIONS FOR 
NOVEMBER & DECEMBER 

November rainfall in Asheville, 
Charlotte, and Raleigh was 0.98, 
0.28, and 1.07 inches, respectively 
above normal, according to the 
National Weather Service. 

Although monthly flows for 
November declined from those of 
October, streamflow conditions 
were excessive at all reporting 
stations except South Yadkin River 
near Mocksville, where it was in 
the normal range. The monthly 
average flow for Yadkin River at 
Patterson and Elk Creek at Elkville 
was the highest of record for the 
month of November. 

Narrows, High Rock, and 
Bridgewater reservoirs in the 
Piedmont had a net loss in storage 
of 259 million cubic feet for the 
month. 

Groundwater levels in 
unconfined (water-table) aquifers 
declined slightly in the Piedmont 

and Blue Ridge provinces but rose 
slightly in the Coastal Plain 
province. Water levels in all index 
wells were above average. The 
water level in the Piedmont 
province index well was a record 
high for the month of November. 

December rainfall at Charlotte 
and Greensboro was 0.26 and 0.15 
inches above normal, respectively; 
at Asheville and Raleigh, rainfall 
was 0.22 and 0.13 inches below 
normal, respectively. Minorflooding 
was reported at Marshall due to ice 
buildup on several small dams as 
a result of extremely cold 
temperatures during the period 
December 24-27. 

Streamflow conditions retumed 
to the normal range at some 
reporting stations while others 
remained in the excessive range. 
The monthly mean flow for French 
Broad River at Asheville decreased 
to the normal range for the first 
time in 6 months. The monthly 
mean flow for South Yadkin River 
near Mocksville increased 
seasonally but remained in the 
normal range for the second 
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consecutive month. Season flows 
increased in Deep River at 
Moncure and Contentnea Creek at 
Hookerton and were in the above
normal range for the third 
consecutive month. 

Narrows, High Rock, and 
Bridgewater reservoirs in the 
Piedmont had a net loss in storage 
of 717 million cubic feet for the 
month. These same reservoirs 
contained 87 percent of combined 
capacity on December 28, 
compared with 71 percent last 
December, and are 17 percent 
greater than average for the month. 

Ground-water levels in 
unconfined (water table) aquifers 
rose in the Blue Ridge, Piedmont, 
and Coastal Plain provinces. The 
water levels in index wells in the 
Blue Ridge and Piedmont provinces 
were at record highs for the month 
of December. 

- U.S. Geological Survey 

Residents of North Carolina may borrow these publications from the Institute for 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 

Assessment of Hydrologic and Hydrogeologic Data at Camp Lejeune Marine Corps Base, North Carolina. (#89-4096), 
1989, by D.A. Harned, et al. For Sale by Books and Open File Reports Sec., U.S. Geological Survey, Fed. Center, 
Box 25425, Denver, CO 80225. (USGS) 

Selecting Priority Nonpoint Source Projects: You Better Shop Around. (EPA 506/2-89/003} 9/89 by K.J. Adler et al. 
Available from Nonpoint Sources Branch, WH-585, U.S. EPA, Washington, DC 20460. (05B} 

Summary of Question and Answer Sessions (Community Forums Held by North Carolina Low-Level Radioactive Waste 
Management Authority February 15 to April 25, 1989, by Ebasco Services, Inc.) Available from N.C. Low-Level 
Radioactive Waste Management Authority, 116 W. Jones St., Raleigh, NC 27603-8003. (05B) 

Water Quality Management 

Submerged Aquatic Vegetation in the Albemarle-Pamlico Estuarine System. Project #88-10, 9/89 by R.L. Ferguson et 
al. Available from APES, DEHNR, POB 27687, Raleigh, NC. 27611 . (021} 



The Transfer of Groundwater Quality Information: Cooperative Opportunities and Communications Skills. (Proceedings) 
August 8 and 9, 1989, ed. by ·J. Gelt. Available from WRRC, Geology Bldg. #11, University of AZ, Tucson, AZ 85721. 
(02F) . 

Sediment Transport and Accretion and The Hydrologic Environment of Grove Creek ·Near Kenansville, North Carolina 
(#89-4086)) 1989, by T.C. Stamey. For sale by Books and Open-File Reports Sec., U.S. Geological Survey, Fed. 
Center, Box 25425, Denver, CO 80225. (USGS) 

Miscellaneous 

BMPs and Groundwater Annotated Bibliography. 3/89. Available from National Water Quality Evaluation Project. BAE ( 
Dept., CB 7625, NCSU, Raleigh, NC 27695-7625. (05B) 

Characterization of Baseline Demographic Trends in the Year-Round and Recreational Population in the Albemarle- , 
Pamlico Sound Estuarine Study Area Project #89-03, 5/89 by D. Tschetter. Available form APES, DEHNR, POB 
27697, Raleigh, NC 27611. (06A) 

The Value of Recreational Fishing on the Albemarle And Pamlico Estuaries. Project #88-13, 9/89 by V. K Smith et al. 
Available from APES, DEHNR, POB 27687, Raleigh, NC 27611. (081) . 

North Carolina State of the Environment Report. 1989, ed by K Foote. Available from Division of Planning and 
Assessment, DEHNR, POB 27687, Raleigh, NC 27611. (07) 
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