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FOREWORD 
 

This proceedings reports on a one-day conference held at Lynchburg College on 
November 14, 1996.  The conference could not have occurred without the interest and 
continuing support of Dr. Charles Warren, President of Lynchburg College. We want to 
thank all of the presenters at the James River workshop for their excellent and 
informative presentations, and Dr. Warren for providing the welcoming remarks.  Also, 
we would like to thank all the staff and faculty at Lynchburg College for their help in 
promoting this conference.  We are especially grateful to Ms. Pam Hall for transcribing 
the presenters’ remarks and registration, Ms. Jean Deaner for assisting with registration, 
Mr. Gene Frantz and Ms. Gina Caldwell for all their hard work with media relations, 
conference arrangements, and publicity, and the many other behind-the-scenes 
activities.  In addition, we would like to thank the staff at the Virginia Water Resources 
Research Center, particularly Mr. Don Hanson for transcribing the presenters’ remarks, 
and Ms. Judy Poff for conference facilitation and production of the conference 
proceedings. 
 
Planning for the  future of the James River watershed must begin locally.  This was the 
theme heard throughout this one-day workshop.  Invited speakers representing diverse 
perspectives on watershed management presented papers and offered comments on 
economic development, legal aspects of water use, environmental protection,  and the 
use of the James and its tributaries for recreational, municipal, and industrial uses.  
 
The Virginia tributary strategy program on the James River watershed is beginning at 
the time of this publication.  Faculty and staff from Lynchburg College and the Virginia 
Water Resources Research Center, as well as the James River Association and the James 
River Basin Association, are pleased to offer these proceedings to assist those 
concerned citizens who are now focusing their attention on the future of the James 
River. 
 
 
Dr. Joseph F. Freeman, III, Professor 
Department of Political Science 
Lynchburg College 
 
Dr. Leonard A. Shabman, Director 
Virginia Water Resources Research Center 
Virginia Tech 



 vi

 
 



 

 

  
 

1

OPPORTUNITY FOR LEADERSHIP:  The James River in the 21st Century 

MORNING SESSION 

WATER USE AND CONFLICT IN THE JAMES RIVER BASIN 
 

William E. Cox 
Department of Civil Engineering 

Virginia Tech 
 

INTRODUCTION 
 
By any measure, the James must be 
considered Virginia's premier river.  Almost 
entirely a Virginia river (a small portion of 
the watershed extends into West Virginia), it 
drains about one-fourth of the Common-
wealth in its west-to-east course across the 
center of the state (Virginia Water Control 
Board, “James Water Supply Plan”, Planning 
Bulletin 337, March 1988, p. I-1). The 
spectrum of land and water use activities in 
the Basin extends from designated 
wilderness to intensely industrialized areas.  
Trout swim in the headwaters while ocean 
freighters and battleships float in Hampton 
Roads at its mouth. 
 
The James has played a significant role in the 
development of Virginia as a route for 
commerce, a source of power generation, and 
a water supply for a variety of industries and 
human settlements. The river also has been 
important as a source of recreation and is 
highly valued for its natural attributes.  Since 
these diverse uses interfere with one another 
on occasion, the James has seen conflict and 
controversy during the state’s history.  In fact, 
some of Virginia's legal principles  
applicable to  water  have developed through 
efforts by the Virginia Supreme Court and 
other entities to resolve conflict over use of 
the James. 
 
 

 
In recent years, conflict has taken a variety of 
forms and occurred at a variety of locations. 
A quick overview of conflict will begin at the 
upper end of the basin.  One of the most 
recent conflicts has involved the question of  
 
public fishing rights in the section of the 
Jackson     River,    an   important  headwaters  
tributary, between Gathright dam and 
Covington.  The landowners have won a 
victory in the Virginia Supreme Court 
holding special land grants from the King of 
England to give exclusive fishing rights to the 
landowners (Kraft v. Burr, 252 Va. 273 (1996)).  
The public has a right of passage since the 
federal courts have held the stream navigable 
(Loving v. Alexander, 745 Fed. 2nd 861 (1984)).  
This issue of public fishing rights may again 
be taken to federal court before finally being 
resolved. 
 
An earlier controversy focused on 
construction of the Gathright project by the 
U.S. Army Corps of Engineers.  This project, 
which provides recreation, flood protection, 
and low flow augmentation to improve water 
quality, was controversial because it flooded 
a state wildlife management area known for 
its high quality habitat.  Although the James, 
as a whole, has been relatively free of major 
impoundments, a pumped storage hydro-
electric project is also located in the 
headwaters of the basin above Gathright. 
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Downstream at Covington, the Jackson River 
experiences its first exposure to urbanization.  
Water is withdrawn for municipal supply 
and for industrial use, primarily by a paper 
products company. The primary impact on 
the river is water quality degradation 
resulting from the paper mill waste 
discharge. 
 
Another headwaters development is located 
on Catawba Creek from which the City of 
Roanoke diverts water into its Carvins Cove 
reservoir for municipal supply within the 
Roanoke River Basin (Virginia Water Control 
Board, “The Roanoke Valley Water Supply 
Plan”, Planning Bulletin 334, Oct. 1984, p. 4).  
At present, interbasin transfer is among the 
most controversial water development 
activities, but this transfer was implemented 
at an earlier date before opposition to such 
action was common. 
 
After the headwater tributaries merge to form 
the James, the river flows through farm and 
forest for a considerable distance, and to 
several small towns such as Buchanan and 
Glasgow.  Demands on the river are 
relatively small in this section.  Perhaps the 
greatest problem is flooding where human 
activities occupy portions of the flood plain. 
 
After passage through the Blue Ridge where 
small scale hydropower developments are in 
evidence,  the river enters a region where 
major industrial and municipal demands 
arise.  However, the river flow is relatively 
large through this region, and conflict over 
water supply has not been significant. 
 
From Lynchburg to the fall line at Richmond, 
the James is remarkably isolated from most 
centers of population.  Water supply demand 
on the mainstream, although significant in 
some cases, is generally dispersed among a 

variety of locations.  In the middle section of 
the basin, concentrations of demand tend to 
be located on tributaries.  Such concentration 
of demand on smaller waterways increases 
the potential for conflict and the need for 
investment in water storage facilities.  For 
example, consider the development of water 
supply reservoirs on the Rivanna River in the 
Charlottesville area  (Virginia Water Control 
Board, 1988, supra, p. II-207). 
 
From its origin to Richmond, much of the 
James is an important recreational resource.  
The river is used intensively by canoeists and 
fishermen, and a significant conflict has 
developed between these interests and 
parties who maintain or propose 
impoundments or other flow impediments.  
Action to remove structures that present 
significant danger to canoeists or that block 
migratory fish passage has been undertaken 
in several cases. 
 
Conflict over use of water from the main stem 
of the James in the Richmond area has  
occurred  at different  times  during the 
state’s history.  The current structure of legal 
rights in the river at this location is affected 
by a series of actions by the Virginia General 
Assembly dating back to the 16th century and 
related decisions of the Virginia Supreme 
Court (see William  R. Walker and William E. 
Cox, “Water Resources Laws in Virginia,” 
Virginia Water Resources Research Center 
Bulletin 9, Aug. 1968, pp. 86-98).  The initial 
actions included grants of water rights to 
canal companies, which subsequently have 
been transferred to other parties and are now 
held by the city of Richmond.  Recent 
recognition of the value of the natural 
environmental attributes of this section of the 
James has added complexity to any conflict 
among offstream water users.  The potential 
for conflict is enhanced by the highly variable 
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flow of the James in the Richmond area.  Due 
to the relative scarcity of impoundments in 
the basin, drought flows equal only a small 
fraction of average flows. 
 
Controversy over use of the James in the 
Richmond area has involved not only the 
local water users, but has included proposals 
to divert water  for transfer to downstream 
locations of high water demand.  For 
example, this option was considered as a 
potential source of supply for the Newport 
News region (U.S. Army Corps of Engineers, 
“Water Supply Hampton Roads, Virginia,” 
Dec. 1984, p. 241-42)  but is no longer under 
active consideration. 
 
Below the fall line at Richmond, the character 
of the river changes dramatically as it 
becomes tidal in its movement across the 
coastal plain.  Kepone contamination from a 
long-discontinued waste discharge remains 
an issue below Hopewell.  The Appomattox, 
a major tributary that enters in this reach, has 
been the subject of much water-supply 
development speculation.  The Genito site 
has long been considered a potential water-
supply impoundment site.  It was included 
on the alternatives list under consideration 
for expanding the supply of the Hampton 
Roads area (see COE, supra,  pp. 184, 206).  
At present, the Genito project is not actively 
under consideration because the optimum 
scale of development at the site is large and 
the associated environmental con-sequences 
of the project, including substantial wetlands 
destruction. 
 
The James itself is not considered a potential 
water supply in its lower reaches, except 
perhaps for a desalination project, because of 
its substantial salinity.  Tributary develop-
ment in this region also has limited potential 
because of their small size and limitations on 

impoundment sites.  This limited supply 
potential, together with the concentration of 
demand in the Hampton Roads area, is the 
primary impetus for proposals to import  
water  to supply both the north and south 
sides of Hampton Roads. 
 

PROBLEMS AND CONFLICTS 
INVOLVING OFFSTREAM WATER USE 

 
One of the most notable water resource 
problems within a river basin is inadequate 
supply to meet demands of domestic, 
industrial, agricultural, and other  water 
users who divert water for offstream use.  
The inability to obtain water from a faucet or 
by opening a valve is perceived as one of the 
most fundamental infrastructure failures. 
 
The most obvious reason for such failure is 
inadequate water in the natural supply 
source, but water system failures arise in a 
variety of ways.  A water system begins with 
a natural source from which water is 
withdrawn.  At this point, inadequate intake 
structures or pumping capacity could nullify 
the availability of an abundant natural 
supply.  In the case of systems using ground 
water, wells of insufficiency capacity or 
depth could be the source on failure.  After 
initial withdrawal, water is often treated to 
adjust quality to desirable standards.  
Inadequate treatment capacity can produce a 
supply shortage.  Treated water is then 
distributed through a system of pipes, 
pumps, and treated-water storage facilities to 
the ultimate points of use.  Inadequacies in 
any part of this system can produce water 
supply problems for the systems consumers 
although natural water supply is abundant. 
 
This paper primarily addresses the issue of 
natural-supply  adequacy  and  associated 
conflict among  water users, but water 
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shortages from system inadequacies are 
relatively common and occur in all basins for 
a variety of reasons.  To the water user, 
distinctions among different types of water 
problems are of little consolation if  adequate 
water is not available.  Therefore, the water 
supply must give adequate attention to all 
aspects of water supply operations.   
 
Comparison of Offstream Water Use to 
Streamflow 
 
Conflict among offstream water users within 
a given basin increases as the total basin 
demand increases, but the nature and extent 
of conflict at a particular level of demand 
depends on several additional factors.  
Location on the stream and distance to one 
another is a principal determinant.  Location 
of large users in headwaters areas of 
relatively low flow or on small tributaries is 
more likely to cause conflict than is location 
in areas of larger streamflows.  Location of 
users with respect to one another is a critical 
factor because of the return flow issue.  Many 
uses involve low water consumption and 
return a substantial portion of withdrawals 
after the intended use is complete. The water 
is then available to other users if adequate 
water quality is maintained and subsequent 
users are located below the point of return.  
Location that maximizes the opportunity for 
reuse allows cumulative withdrawals much 
in excess of total streamflow at any one point. 
 
Alternatively, a concentration of demand 
with multiple users in close proximity can 
lead to direct competition for the available 

streamflow without opportunity for 
successive use.  Because of the impact of 
these location factors, a basinwide 
assessment of water supply adequacy (or any 
large scale comparison of supply and 
demand) must be viewed only as a general 
indicator of potential water supply conflict. 
 
With this in mind, consider Tables 1 and 2.  
They present information about streamflow 
and offstream water demand in the James 
River Basin for the present (the latest 
tabulation of this data was published in 
1988), and as projected for year 2030 (Virginia 
Water Control Board, “Virginia’s Water 
Supply: Statewide Summary and Technical 
Data,”  March 1988a).   
 
Column 1 presents average annual 
streamflow for the entire James Basin — flow 
in the James at Richmond is 4870 mgd.  Total 
streamflow for all the Virginia watersheds is 
also shown in column 1 for the present and 
for the year 2030.  Column 2 presents a 
drought flow designated as the 1Q30 flow, 
which indicates the average flow during the 
lowest day of flow expected to occur in each 
30-year period. This flow is an extreme 
drought event.  For the James Basin, the 1Q30 
flow is shown by column 2 to be less than 4 
percent of average flow.  Column 3 shows the 
average rate of water withdrawal, while 
column 4 shows the rate of withdrawal 
during the month of heaviest water use.  
Columns 5 and 6 show the average and peak 
rates of water consumption, respectively. 
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Table 1.  James River Basin Water Supply and Offstream Demand 
 
 Streamflow (mgd) Offstream Demand (mgd) 

           Withdrawal                       Consumption 
 (1) 

 
Average 

(2) 
 
Drought 

(3) 
 
Average 

(4) 
Peak 
Month 

(5) 
 
Average 

(5) 
Peak 
Month 
 

James (present) 7964 285 1470 1912 74 111 
       
State (present) 27,389 1512 2674 3607 268 396 
       
James (2030) 7964 285 1647 2169 118 169 
       
State (2030) 27,389 1512 3128 4260 410 592 
 
Source:  Virginia State Water Control Board Planning Bulletin 347. 
 
 
Table 2 provides comparisons of the various 
measures of water use to both average and 
drought flows.  Column 1 indicates that 
present cumulative basin withdrawals equal 
18 percent of the average flow, and are 
expected to increase to 21 percent by the year 
2030.  These values are somewhat larger than 
corresponding values of 10 and 11 percent for  
the state as a whole.  This comparison 
suggests a greater potential for water-use 
conflict in the James than in the rest of the 
state.  However, another factor to be 
considered is the longer length of the James 
compared to many of the state’s waterways, 
which creates greater opportunity for reuse of 
water.  Since withdrawals as shown are 
cumulative, a greater potential for reuse will 
create higher ratios in column 1.  
 
To help put these withdrawal ratios in 
perspective, consider the conclusions of 
Malin Falkenmark and Gunnar Lindh (Water 

for a Starving World, 1976).  Based on 
observations of water development around 
the world, they suggest that 70 percent is the 
maximum achievable ratio of water 
withdrawal to total runoff.  They conclude 
that, when water demand exceeds 20 percent 
of runoff, water problems are substantial and 
require major investments to remedy. 
 
For the peak periods of water use, 
withdrawals in the James Basin increase to 24 
and 27 percent of average flows  as shown in 
column 3.  Columns 5 and 7 indicate that 
water consumption as a percentage of 
average flow is insignificant for both the 
James Basin and the state, at present and in 
2030. 
 
A different perspective on potential conflict is 
given by comparisons of water demand to 
drought flows, which can be seen in Table 2 
in columns 2, 4, 6, and 8 where water 
demands are compared to the 1Q30 flow.  
The worst case comparison indicates that 



 

 

  
 

6

OPPORTUNITY FOR LEADERSHIP:  The James River in the 21st Century 

total withdrawals for the basin during the 
peak month of use in 2030 will be more than 
7 times the drought flow of the river (column 
4, row 3).  Columns 6 and 8 of Table 2 show 
that significant portions of drought flows are 
consumed by water users.  But, such basin-

wide comparisons still do not predict the 
actual nature or location of conflict because of 
the importance of site-specific factors such as 
the relative location of water users with 
respect to one another. 

 
Table 2.  James River Basin Demand/Supply Ratios (Given as Percents) 
 
 (1) (2) (3) (4) (5) (6) (7) (8) 
 col. 3* 

col. 1 
col. 3 
col. 2 

col. 4 
col. 1 

col. 4 
col. 2 

col. 5 
col. 1 

col. 5 
col. 2 

col. 6 
col. 1 

col. 6 
col. 2 

 
James(present) 

 
18 

 
516 

 
24 

 
671 

 
1 

 
26 

 
1 

 
39 

State (present 10 177 13 239 1 18 1 26 
James (2030) 21 578 27 761 1 41 2 59 
State (2030) 11 207 16 282 1 27 2 39 
 
 
*  All column numbers in ratios refer to Table 1. 

Addressing this problem requires consider-
ation of water supply and demand within 
smaller hydrologic subunits of the basin.  
This approach was taken in the last water 
supply plan developed for the James Basin 
by VWCB in 1988 (VWCB, James Water 
Supply Plan,  Planning Bulletin 337, March 
1988b).  The basin was divided into eight 
subareas as shown in  Figure 1 from the 1988 
report.  Table 3 summarizes a variety of 
information from the report about water 
supply and demand in the year 2030.  For 
each subarea and the total basin, columns 3 
through 6 provide 3 numbers.  The top 
number in each group is a demand value in 
millions of gallons per day as defined in the 
column heading. The second number (in 
parentheses), is the ratio of the top number to 
the average streamflow for the particular 
area, shown as a percentage.  The third 
number (in brackets), is the ratio of the top 

number to the 1Q30 flow, shown as a 
percentage.   
 
These data indicate that potential for conflict 
is not uniform within the Basin.  As would be 
expected, the greatest potential occurs in the 
lower Basin where conflict has been well 
publicized. Other potential locations for 
conflict are the Rivanna River and the 
Appomattox River where offstream demand 
is high relative to drought flows.  By 
comparison, the upper and middle sections 
of the Basin, including the Maury subbasin, 
appear to have lower potential for conflict.   
 

 
EXAMPLES OF WATER-USE CONFLICT 

IN THE BASIN 
 

Examples of conflict to be considered here 
include the southeastern Virginia area, the 
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Richmond area, and the York-James 
Peninsula. 
 
The Southeastern Virginia Conflict 
 
The area referred to as southeastern Virginia 
in the 1988 report is the southside of 
Hampton Roads, which includes areas 
outside the James Basin.  The efforts of this 
area to expand its water supply by importing 
water from Lake Gaston in the Roanoke River 
Basin has been Virginia’s most publicized 
water conflict for more than a decade.  The 
local governments started planning activities 
to address the water supply issue prior to the 
arise of the Gaston conflict, and the U.S. Army 
Corps of Engineers (COE) conducted a study 
during the 1970s and into the 1980s  
addressing water supply for both southside 
and northside Hampton Roads (COE, supra.).  
The general consensus of these planning 
efforts was that an additional 60 mgd of water 
was needed for Virginia Beach and the rest of 
the southside Hampton Roads area by 2030, 

and that Lake Gaston was the preferred 
source for acquiring this additional supply. 
 
A thorough analysis of the Lake Gaston 
proposal is beyond the scope of this paper, 
but a few issues need to be addressed.  A 
primary concern often expressed about the 
proposal is the manner  of  selecting  the  60 
mgd deficit to be met by the transfer.  The 
deficit is simply the difference between the 
projected demand and the expected supply 
in 2030.   The extent to which projected 
demand incorporates a pro-vision for water 
con-servation is often questioned.  Demand 
projections were influenced significantly by 
COE since it was involved in the water 
supply planning process.  These projections 
do incorporate substantial conservation 
measures in the form of assumption of low-
flow plumbing in all new construction and 
some retrofitting of existing structures.  As a 
result, projected demand was substantially 
lower than projected by earlier studies not 
incorporating water conservation. 

 
Table 3. James River Basin Subareas:  Streamflow Versus Offstream Demands in 2030 
 
 Available Supply - 

MGD 
Offstream Demand (MGD & percent) 
               Withdrawal                       Consumptive Use 

 
 
 
Subarea 

Col. a 
Annual 
Average 
Flow 

Col. b 
Drought 
Flow 
1Q30 

Annual 
Average 
(as % of a) 
[as % of b] 

Peak  
Month 
(as % of a) 
[as % of b] 

Annual 
Average 
(as % of a) 
[as % of b] 

Peak 
Month 
(as % of a) 
[as % of b] 

 
1.  Upper James-   
     Jackson River 

 
1670.25 

 
152.57 

 
73.42 
(4.4) 
[48.1] 

 
110.12 
(6.6)   
[72.2] 

 
13.21 
(0.8) 
[8.7] 

 
19.82 
(1.2) 
[13.0] 

       
2.  Maury River 566.43 31.15 11.86 

(2.1) 
[38.1] 

17.79 
(3.1) 
[57.1] 

4.09 
(0.7) 
[13.1] 

6.14 
(1.0) 
[19.7] 
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3.  Upper 
Middle 
     James 

3647.87 242.45 181.09 
(5.0) 
[74.7] 

271.63 
(7.4) 
[112.0] 

12.86 
(0.3) 
[5.3] 

19.29 
(0.5) 
[8.0] 

       
4.  Rivanna 
River 

538.06 9.12 25.93 
(4.8) 
[284.3] 

38.89 
(7.2) 
[426.4] 

9.85 
(1.8) 
[108.0] 

14.78 
(2.7) 
[162.1] 

       
5.  Middle James 6584.05 282.23 84.60 

(1.3) 
[30.0] 

126.90 
(1.9) 
[45.0] 

13.54 
(0.2) 
[4.8] 

20.30 
(0.3) 
[7.2] 

       
6.  Appomattox 5970.95 233.72 1001.90 

(16.8) 
[428.7] 

1202.28 
(20.1) 
[514.4] 

24.49 
(0.4) 
[10.5] 

29.39 
(0.5) 
[12.6] 

       
7.  York-James 
     Peninsula 

368.57 2.72 95.20 
(25.8) 
[3500.0] 

142.79 
(38.7) 
[5249.6] 

12.85 
(3.5) 
[472.4] 

19.28 
(5.2) 
[708.8] 

       
8.  Southeastern 
     Virginia 

1011.80 0.01 172.56 
(17.0) 
[1,725,600.0] 

258.84 
(25.6) 
[2,588,400.0] 

26.92 
(2.7) 
[269,200.0] 

40.38 
(4.0) 
[403,800.0] 

       
Planning Area 
Total 

7964.42 284.96 1646.56 
(20.7) 
[577.8] 

2169.24 
(27.2) 
[761.2] 

117.81 
(1.5) 
[41.3] 

169.38 
(2.1) 
[59.4] 

 
 
Source:  Virginia State Water Control Board Planning Bulletin 337. 
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The size of the deficit is also affected by 
assessment of the future safe yield of existing 
water supply sources.  Existing sources, 
which are owned primarily by Norfolk City 
(who has been the primary supplier of water 
to Virginia Beach), were reevaluated using 
more conservative assumptions about the 
willingness of managers to draw down 
reservoir storage during drought (see COE, 
supra, pp. 133-146).  As a result, the capacity 
of existing sources during drought was 
reduced from previously determined 
amounts.  This treatment of existing supplies 
had the effect of producing a larger deficit 
and was an important factor in the selection 
of the Lake Gaston alternative.  A smaller 
deficit could have met by a greater range of 
alternatives than the 60 mgd deficit.  The safe 
yield issue has risen again with reports that a 
recent study indicates an existing supply 
greater than that used for deficit-calculation 
purposes (“Norfolk Water Study Challenges 
Pipeline Need,” Richmond Times Dispatch, 
June 17, 1996). 
 
Another issue is the rejection of desalination 
as an option since the Virginia Beach area has 
an abundance of saline water.  One factor is 
cost, with desalination not competitive to 
traditional new source development.  
Another is lack of experience with large scale 
plants and the resulting concern over 
reliability.  Most existing plants are small and 
many do not operate on  a long-term, 
continuous basis.  A third factor is potential 
environmental consequences.  Desalination is 
energy intensive, and energy production has 
significant environmental effects.  In addition, 
disposal of residual brines from the 
desalination operation involves special 
environmental impacts (see Virginia Beach, 
“Lake Gaston Water Supply Project 

Environmental Report,” July 1983, pp. 114-
130). 
 
A final issue to consider here is the impact of 
the transfer on Lake Gaston and the Roanoke 
River. Concerns have been expressed from 
the Lake Gaston area, as well as from 
upstream and downstream areas, about 
impacts on future economic development 
and environmental conditions. These 
concerns have been the focus of many legal 
challenges by the state of North Carolina and 
others.  To put these concerns in perspective, 
consider that the 60 mgd diversion is about 1 
percent of the normal flow of the Roanoke 
River at Lake Gaston and about 3 percent 
during the drought of record.  Related lake 
level fluctuations (in Kerr Reservoir because 
of storage arrangements made with COE) 
remain in the few-inches range even in times 
of drought conditions.  With regard to 
environmental impact, a variety of federal 
administrative and judicial proceedings have 
reached the conclusion of “no significant 
impact.”  
 
The Lake Gaston transfer is now in the 
implementation stage.  All necessary permits 
and administrative approvals have been 
obtained, but certain aspects of the project 
remain in litigation. Virginia Beach initiated a 
declaratory judgment action in federal 
district court against the water users on the 
Roanoke River, requesting a determination 
that the transfer will not violate water rights 
of the other users (the water rights issue is 
discussed later).  This lawsuit has not been 
decided. 
 
The issue of North Carolina’s rights with 
respect to modification of the Federal Energy 
Regulatory Commission license for operation 
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of the Lake Gaston project is also still alive in 
federal court.  The Commission has reached a 
decision in favor of the modification, but the 
matter is still open until final resolution of 
judicial proceedings.  Meanwhile, the 
pipeline is more than half complete, and 
construction continues.  
 
Water-Use Conflict in the Richmond Area 
 
Direct withdrawal of water from the James 
River is the primary source of supply in the 
Richmond area.  Henrico County’s recent 
proposal to establish its own withdrawal 
from the river and construct its own water 
treatment plant has created conflict with the 
city, who traditionally has sold water to the 
county.  Although the normal flow of the 
James is plentiful, concern arises because the 
flow varies over a large range, including 
drought flows that equal only a small portion 
of the average flow.  In addition to offstream 
use, Richmond has an interest in maintaining 
minimum flows to support instream 
activities and has plans for major riverfront 
develop-ment. 
 
The city and county have recently reached a 
complex agreement involving minimum 
flows to be maintained in the river, a 
compromise arrangement including 
provisions for Henrico to construct its own 
intake and water treatment plant, (but 
according to a delayed schedule during 
which water will be purchased from 
Richmond), supply water to other localities 
in the region, and other issues (“Henrico, City 
Float Accord in Water War,” Richmond Times 
Dispatch, May 13, 1994;  “Water-Sharing Deal 
Completed in 11th Hour by City, Henrico, 
Richmond Times Dispatch, September 16, 1994).    
 

The York-James Peninsula Conflict 
 
The York-James Peninsula includes the cities 
of Hampton, Newport News, Poquoson, and 
Williamsburg, and the counties of James City 
and York.  The leading water supplier has 
been the city of Newport News, who 
provides water for its own citizens, and all or 
part of some of the other jurisdictions.  
Newport News has been involved in an effort 
to expand its water supply for several years.   
 
Several options have been considered.  The 
Peninsula was included in the COE water 
supply study for Hampton Roads, which 
recommended diversion of water from the 
James at  a point upstream from Richmond 
(COE, supra, p. 270).  At present, the favored 
project appears to be an impoundment in 
King William County, which would store 
water pumped from the Mattaponi River 
during periods of higher flows.  Withdrawals 
would be scheduled to avoid periods of low 
flow when environmental impacts would be 
greatest.  The city has negotiated an 
agreement with the county, which provides 
the county with an assured water supply as 
well as substantial financial benefits.  But the 
project has met with opposition, with the loss 
of wetlands in the impoundment area a major 
issue. Final approval of necessary con-
struction is still pending.      
 
PROBLEMS AND CONFLICT INVOLVING 

INSTREAM WATER USE 
 
The benefits of water in its natural state have 
always been enjoyed by humans, but they 
have been taken for granted over much of 
civilization.  Such uses have traditionally 
been relegated to a position of secondary 
importance.  Their continuance has often 
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depended on lack of demand for offstream 
use, and water development projects, or on 
special site conditions that made 
development difficult.  The primary excep-
tions to this inferior status have been a few 
instream water uses with clear commercial or 
utilitarian characteristics, such as navigation 
or power generation.  The status of a much 
broader range of instream water use has 
risen, however, and development of water for 
offstream purposes such as municipal water 
supply is not automatically  perceived as 
preferable.  Most current water-use conflicts 
involve claims associated with instream 
activities. 
 
Current instream water-use issues in the 
James Basin likely to remain important in the 
future include maintenance of minimum 
flows, preservation of wetlands, improve-
ment of fish passage, and public rights of 
access upon the waters of the Basin. 
 
Maintenance of Minimum flows        
 
The minimum flow issue has been identified 
as important at many locations in the Basin 
and will likely arise in the future whenever 
major water withdrawals are proposed.  
Although this issue is being considered 
separately here for emphasis, it cannot be 
separated from conflict among offstream 
water use, but is an integral part of such 
disputes.  In fact, conflict between offstream 
and instream water uses generally can be 
expected to precede the onset of conflict 
among different offstream users. 
 
A water planner’s ability to determine the 
potential for conflict between offstream and 
instream water use is limited by lack of 
information about the relationships between 

flow levels and most instream activities.  In 
contrast, a wealth of information is available 
about offstream use.  In the previous section, 
streamflow data were compared to pro-
jections of expected water withdrawals to 
determine potential conflict.  The influence of 
local conditions of water use limited the 
ability to draw specific conclusions regarding 
likely conflict, but the availability of some 
information about demand made general 
assessments possible.  In the case of instream 
water use, almost no information about 
“demand” is available aside from a few 
isolated cases such as in the Richmond 
section of the James where relationships 
between instream activities and flow levels 
have been investigated. 
 
In the absence of specific study results, 
simple rules of thumb are used to determine 
instream needs.  One such method, named 
the Tenant method after its developer, 
defines instream flow needs as percentages of 
average flow.  In this approach based on 
observation on a variety of  U.S. rivers, 10 
percent of average flow is a minimum for 
short-term survival of aquatic life, 30 percent 
represents good survival habitat, and 60 
percent represents excellent habitat 
conditions (see American Fisheries Society, 
“Proceedings of a Symposium and Specialty 
Conference on Instream Flow Needs,” Sept. 
1976, pp. 359-373). 
 
Reference to Table Three shows that all the 
1Q30 flows for the various James subbasins 
are less than 10 percent of average annual 
flow, indicating that extreme natural 
conditions are adverse to instream values.  
Any withdrawal for offstream use in such 
low-flow periods would likely cause 
significant harm to instream values.  
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Withdrawals also have the potential to cause 
flows below the recommended 10 percent 
minimum to occur with greater than natural 
frequency.  Several institutional mechanisms 
that address the minimum flow issue now 
exist and are discussed later in the paper. 
 
Preservation of Wetlands 
 
Wetlands will likely remain a focal point of 
the environmental protection effort.  Water 
resources development can affect wetlands in 
several ways, but the most significant 
conflicts have arisen in connection with 
proposals for reservoir construction where 
substantial wetlands acreage would be 
inundated.  One of the most prominent 
Virginia examples of such conflict has 
involved James City County’s Ware Creek 
reservoir proposal, which was located in the 
York River watershed rather than the James 
Basin.  The project was prohibited, through 
denial of necessary federal permits, 
(discussed later in this paper) largely because 
of associated destruction of wetland habitat 
determined to be unacceptable. 
 
Conflicts between wetlands preservation and 
water resources development are possible 
throughout the James Basin although the 
greatest potential lies within the Coastal 
Plain section of the Basin.  The more 
extensive nature of wetlands in this region 
essentially ensures that water development 
will cause impacts.  But, wetlands take 
different forms and occur in all areas of the 
state, creating potential for conflict within 
other parts of the Basin. 
     
Improvement of Fish Passage 
 

A long history of water development, often 
with little regard for environmental 
consequences, has altered the fisheries of the 
James in ways that may be impossible to 
determine fully at present.  Evidence 
suggests that anadromous fish once migrated 
for much greater distances before 
construction of a variety of impediments, 
such as dams and other structures in the 
Richmond area. 
 
Recent efforts to remove these impediments 
and restore the fish runs of the past are in 
their infancy, and prediction of long-term 
outcomes is difficult.  Such efforts have been 
based on agreements with owners of 
impeding structures, which appears to be the 
only feasible approach considering the nature 
of the structures of principal interest.  Where 
construction of new structures is proposed, 
conditions can be imposed in relevant 
regulatory proceedings.  Where existing 
facilities are subject to license renewal 
requirements, an opportunity for imposition 
of conditions may exist.  Regulatory 
programs covering such facilities are 
discussed later in the paper. 
 
Public Access to the Waters of the Basin 
 
Public recreation in such forms as canoeing, 
swimming, and fishing is a major category of 
instream water-use activity.  But, public use 
has also generated significant conflict in the 
James Basin between the public and the 
owners of riparian land.  The landowners on 
the Jackson River between Gathright Dam 
and Covington have fought a long battle to 
have the river declared private property, and 
thereby off limits for the public.  The 
landowners won the first round in the legal 
battle in 1955 when the Virginia Supreme 
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Court held the stream to be non-navigable 
(Boerner v. McCallister, 197 Va. 169, 1955).  
They lost the second round when a federal 
court ruled the stream navigable (Loving v. 
Alexander, supra).  They have recently won 
the third round when the Virginia court 
limited the right of navigation to that of 
passage only with respect to certain lands 
(Kraft v. Burr, supra). 
 
These lands given special treatment were 
conveyed to the original private owners from 
the English Monarchy by grants that make 
relatively vague references to waters as well 
as to lands,  leading the Virginia Supreme 
Court to conclude that the grants conveyed 
greater rights than did the typical land grants 
of the time.  The court decision excludes the 
public from any use of streambeds and 
prohibits fishing from any craft used in 
exercising the navigational right of floating 
through the lands in question.  The right of 
navigation generally includes, in addition to 
the right of passage, incidental rights such as 
fishing and hunting (see Diana Shooting Club 
vs. Husting, 145 N.W. 816, Wis. 1914).  The 
decision, therefore, is a significant restriction 
of public rights.  
 
The impact of the decision on the Jackson is 
significant because of public programs to 
improve the cold water fishery made 
possible by releases from Gathright Dam, but 
the greatest significance may be application 
of the decision as precedent at other 
locations.  Other land grants may contain 
language that could be interpreted as 
restricting public rights.  This issue may 
return to federal court before it is finally 
resolved.  
 

THE INSTITUTIONAL FRAMEWORK 

Use of water in the James Basin takes place 
within a framework of decision processes that 
seek to ensure the greatest advancement of 
human welfare.  Water is related to welfare in 
so many ways that decision making 
regarding use involves many decision 
makers, and must consider many different  
values.  While water is a utilitarian resource 
whose contributions can be calculated in 
relatively precise terms, its value as part of 
nature and as part of human association with 
place, is more difficult to estimate.  
Traditionally, decision making has involved 
a diversity of separate processes that focus on 
different values and different decision-
making perspectives. 
 
A discussion of institutions related to water 
use in the James Basin cannot be complete in 
an overview, but must be limited to the most 
directly applicable components of the 
framework.  Four components will be the 
focus here: (1) property rights, (2) 
governmental programs in support of water-
supply development, (3) governmental 
controls over construction of water-related 
facilities, and (4) human values and attitudes 
that determine demands for the services of 
water. 
 
Property Rights in Water 
 
The "ownership" of water in the James Basin, 
to the extent that property interests can be 
held in water, is determined through several 
measures.  The primary measure for defining 
water rights for the surface waters of the 
basin, as a whole, is the riparian doctrine.  
This doctrine is subject to special exceptions 
at certain locations within the Basin created 
by actions of the Virginia General Assembly 
at an early point in the state's history.  
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Ownership of riparian land is also related to 
the rights of recreational use of water in the 
stream and use of the streambed.  The 
riparian doctrine is accompanied by a 
common law doctrine of ground water 
allocation that defines ground water rights in 
the Basin.  But, two statutory measures may 
replace or directly modify both surface and 
ground water rights within parts of the basin: 
the Surface Water Management Area Act (Va. 
Code Annotated secs. 62.1-242 et seq.) and the 
Virginia Ground Water Management Act (Va. 
Code Annotated secs. 62.1-254 et seq.) 
 
The Riparian Doctrine 
 
The basic right of the individual to withdraw 
water from Virginia's streams is defined by 
the riparian doctrine (for more detailed 
discussion of the riparian doctrine, see 
William E. Cox and Leonard A. Shabman, 
“Institutional Issues Affecting Water Supply 
Development:  Illustrations from South-
eastern Virginia”, Virginia Water Resources 
Research Center Bulletin 138, 1983, pp. 30-42).  
This doctrine is a body of common-law 
principles established over the history of the 
Commonwealth by the state courts while 
deciding cases arising from water-use 
conflict.  The doctrine continues to be 
interpreted and applied by the courts, and 
the primary mechanism of enforcement is the 
private lawsuit between or among parties to 
a water-use conflict. 
 
Under the doctrine, a riparian right generally 
attaches to ownership of riparian land, land 
either bordered or crossed by a stream, which 
is usually referred to as a "natural 
watercourse."  A riparian right consists of the 
right of the owner to make "reasonable use" 
of water on the riparian land.  Understanding 

the scope of the riparian right requires 
definitions for "reasonable use" and "riparian 
land." 
 
"Reasonable-use" involves constraints on the 
type of use and amount of streamflow 
reduction.  The concept is not very restrictive 
with respect to type of use, and most 
productive applications of water are viewed 
as reasonable purposes of use.  The primary 
exception is that public water supply is not 
likely to be viewed as a reasonable use when 
in conflict with individual water users.  This 
principle reflects the historical orientation of 
the doctrine to the needs of the individual 
landowner under traditional concepts of self-
supplied water use.  The solution for public 
suppliers is acquisition of needed water 
rights through eminent domain proceedings, 
if necessary. 
 
The doctrine's reasonableness concept sets 
limits on the quantity of water use by 
imposing a sharing requirement on those 
holding water rights in a common supply 
source.  Each user is allowed to reduce 
streamflow by some amount, but no user 
may deplete the entire flow (except perhaps 
in the satisfaction of domestic water needs) 
nor diminish streamflow by more than is 
"reasonable."  Determination of the threshold 
of "unreasonable" use is a case-by-case 
decision by the courts.  The size of the 
riparian right depends on the size of the 
stream, and the combination of uses to which 
it is subjected.  The right varies with time as 
streamflows vary and water demand from 
other parties changes. 
 
The definition of "riparian land" means land 
in physical contact with the watercourse in 
question.  Riparian status can extend to a 
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landowner's entire holding where the parcel 
is within the watershed of the stream, but 
generally does not include any portion of 
property extending beyond the watershed 
boundary.  This principle is the source of the 
doctrine's prohibition against interbasin 
transfer since land in another watershed 
cannot be "riparian" to the stream in question. 
 
These principles suggest that the doctrine is 
highly restrictive with respect to water 
resources development. Potentially signifi-
cant limitations include the lack of legal 
recognition for public water supply, and the 
prohibition of interbasin transfer.  Other 
provisions of the doctrine, however, mitigate 
this potential restrictiveness.  The primary 
mitigating factor arises from the doctrine's 
method of enforcement —  the private 
lawsuit.  Successful enforcement of the 
doctrine's restrictions/ prohibitions requires 
an injured party as plaintiff.  Without such an 
injured party, potential restrictions are not 
activated, and theoretically, water uses in 
violation of the doctrine (such as municipal 
use and interbasin transfer) can be 
maintained. 
 
Special Exceptions to the Riparian 
Doctrine 
 
In addition to the lack-of-injury exception as 
a basis for "water rights" not consistent with 
the theoretical principles of the riparian 
doctrine, other exceptions exist at certain 
locations in the state as a result of special 
historical events.  The two primary examples 
of special exceptions to the riparian doctrine 
occur in the James Basin (for more 
information about these special exceptions, 
see Cox and Shabman, supra, pp. 42-46). 
 

The city of Richmond claims to hold water 
rights in the James River based on special 
legislative grants superior to other claims 
based on the riparian doctrine.  These rights 
were originally  created in 1784 when the 
General Assembly created the James River 
Company to construct canals to improve 
navigation, but also granted rights to divert 
additional water for disposition at the 
company’s discretion.  The Virginia Supreme 
Court has held that the grant conveyed water 
rights beyond those of a normal riparian 
landowner. Through a variety of subsequent 
conveyances, these rights have passed to the 
city.  Current rights claimed a total of  417 
mgd of water, which is more than the total 
flow of the James during extreme low-flow 
periods. 
 
A situation with similarities to the Richmond 
case exists on the Appomattox River where 
the Appomattox River Water Authority 
(ARWA) claims special water rights based on 
legislative grants and subsequent judicial 
interpretation.  ARWA, created under the 
Virginia Water and Sewer Authorities Act, 
owns Lake Chesdin, which provides water to 
ARWA's members, including the cities of 
Petersburg and Colonial Heights, and the 
counties of Prince George, Chesterfield, and 
Dinwiddie. 
 
ARWA claims special water rights as a 
successor to the Upper Appomattox 
Company, which was chartered by the 
General Assembly for improvement of 
navigation.  The rights of the company in the 
waters of the Appomattox were analyzed by 
the Virginia Supreme Court in an 1831 case 
(Stokes and Smith v. Upper Appomattox 
Company, 3 Va. Reports 343, Leigh 1831).  The 
case involved a conflict between the Upper 
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Appomattox Company and the owners of a 
mill.  The case was decided in favor of Upper 
Appomattox, and one of the justices in a 
separate concurring opinion, indicated that 
the company had been granted rights in 
surplus water above navigation needs.  But, 
the opinion written by the other justices 
deciding in favor of Upper Appomattox did 
not discuss the water rights issue, but instead 
emphasized the lack of standing of the 
challenger to Upper Appomattox.  The lack of 
standing resulted from the fact that the 
challenger's mill had a different location than 
the one authorized through a local court 
proceeding. Therefore, the status of ARWA's 
claim is difficult to evaluate because of the 
special circumstances of the 1831 case. 
 
Landowners’ Rights vs. Public 
Recreational Use 
 
Another issue, in addition to rights of water 
use, confronting the owner of riparian land is 
the extent to which members of the public can 
use the water for boating and associated 
recreational activities. Two interrelated 
factors determine the outcome: navigability 
of the water body and ownership of the 
submerged bed of the water body.  The 
general rule is that navigable waters have 
publicly owned beds and are open to public 
use.  The resulting restriction on the rights of 
landowners is known as the “navigation 
servitude.”  The question of which 
waterways are navigable is resolved by 
judicial proceedings, with past use for 
commercial transport the primary 
determinant considered by the courts. 
 
But streambed ownership does not always 
follow the general rule.  In some cases, 
provisions for land grants to private 

individuals have reserved streambeds as 
public property in the case of navigable and 
nonnavigable waters alike.  For example, 
Virginia passed laws in 1780 for the eastern 
part of the state (10 Hening Statutes 456 (1780), 
and in 1802 for the remainder of the state (Va. 
Acts 1801-02, ch. 8)  declaring that all 
streambeds on lands thereafter conveyed to 
private owner-ship would remain private.  
Streambeds on lands conveyed prior to those 
dates were conveyed according to common 
law principles incorporating the general rule 
stated above:  beds of nonnavigable waters 
were conveyed while those of navigable 
waters were not. 
 
But, exceptions to the general rule could be 
created under the common law where grants 
made specific provisions contrary to the rule.  
Exceptions of this type have been recognized 
as a result of land grants from the King of 
England on the Jackson River upstream from 
Covington (Kraft v. Burr, supra).   The 
language of the grant has been interpreted as 
conveying streambeds and the exclusive 
rights of fishing although the stream has been 
declared navigable, thereby establishing the 
right of navigation.  But navigation is limited 
to passage and does not include other rights 
such as fishing from a floating watercraft, 
which usually is considered to be part of the 
navigation right (for more detailed 
discussion, see William E. Cox, “Public 
Recreational Rights on Virginia’s Inland 
Streams” (Virginia Water Resources Research 
Center Special Report No. 10), Jan. 1980). 
   
Ground Water Doctrines 
 
Property rights in Virginia's ground water are 
defined by common law (except in 
designated "ground water management 
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areas" discussed later) in a process that 
parallels the operation of the riparian 
doctrine with respect to surface waters.  The 
principles that define rights in ground water 
are not well developed because of a scarcity 
of cases in this area.  To the extent that 
principles can be identified, however, they 
differ substantially from those of the riparian 
doctrine. 
 
The Virginia Supreme Court has decided a 
limited number of cases arising out of 
disputes between different ground water 
users, and between ground water users and 
land developers.  Most of the cases decided 
have involved coal mining operations that 
interfere with groundwater supplies 
available to other parties, and the principle 
has been established that such interference 
does not produce liability where the mining 
is accomplished by traditional, non-negligent 
methods.  This principle has been overturned 
by legislation requiring coal miners to 
replace water supplies destroyed, but this 
measure does not apply to other ground 
water conflicts. 
 
The state court, in its cases to date, has 
discussed the principles of two basic ground 
water doctrines that have been applied in the 
eastern United States — absolute ownership 
and reasonable use — but has declined to 
endorse either (Couch v. Clinchfield Coal Corp., 
148 Va. 437 (1927)).  This refusal to adopt a 
particular doctrine has been based on the 
court's view that its decisions in the cases 
decided to date would have been the same 
under either doctrine. 
 
The underlying concept of the absolute 
ownership doctrine is that each landowner 
has complete ownership and control over 

water underneath that land.  Therefore, each 
landowner has an unlimited right to use 
groundwater or to interfere with its 
movement through land development, 
subject only to the qualification that waste 
and malicious injury to others generally is 
unlawful.  Thus, the doctrine does not 
actually encompass "ownership" of water, but 
constitutes a rule of capture.  Essentially, it 
creates no enforceable water right since a 
right of legal action does not exist for injury 
produced by the activities of others. 
 
In the case of the reasonable use doctrine, the 
landowner is viewed as having the right to 
make any reasonable use of ground water on 
the overlying land, or the right to reasonably 
develop property, although interference with 
the water supplies of others may result.  
While the use of the term “reasonable use” to 
identify this doctrine of ground water law 
suggests a similarity with the riparian 
doctrine, a fundamental distinction can be 
made between the two.  In the case of the 
riparian doctrine, reasonableness is a relative 
concept, and the rights of each party are 
determined with regard to the needs of the 
other users.  The determination of 
reasonable-ness under the ground water 
doctrine does not depend on comparison 
with other uses of the source of supply.  A 
landowner engaged in water use on the 
overlying land that is a reasonable use, 
generally interpreted to mean any traditional 
water or land use, is under no constraints 
with regard to the resulting impact on others 
and can legally destroy a neighbor's supply. 
 
The reasonable use doctrine is similar to the 
absolute ownership doctrine with regard to 
ground water use on the over-lying land, the 
doctrines produce a different result with 
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regard to export of groundwater for use on 
land other than that from which the water is 
pumped.  While the absolute ownership 
doctrine places no restriction on place of 
water use, one of the general principles of the 
reasonable use doctrine is that use is limited 
to the land from which the water is taken.  
This principle has seen the greatest 
application in situations where attempts are 
made to pump municipal water supplies 
from parcels of outlying land for transfer into 
urbanized areas. 
 
The Virginia court has not explicitly accepted 
the reasonable use doctrine, but the court has 
indicated that the trend of modern opinion is 
in favor of this rule.  In fact, the absolute 
ownership doctrine now has been rejected in 
most states.  Thus, it is likely that the 
reasonable use doctrine will ultimately be 
adopted by the court, along with its 
prohibition on export of water (for more 
detailed discussion, see Cox and Shabman, 
supra pp. 49-53). 
 
Virginia Surface Water Management Area 
Act 
 
The Virginia Surface Water Management 
Area Act (SWMAA) provides a mechanism 
for restricting offstream water use during low 
flow periods in geographical areas 
designated as  "surface water management 
areas" because of concern over impairment of 
instream water uses and values.  After such 
designation, withdrawal of water (except for 
exempted uses) requires a permit that 
imposes conditions to be activated when 
streamflows fall below pre-determined 
levels. 
 

Area designation is the responsibility of the 
Virginia Water Control Board (VWCB). 
Designation is a discretionary decision, either 
on VWCB's own motion or after a request by 
a local government or state agency.  
Legislative criteria for initiating designation 
proceedings are that (1) a stream have 
substantial instream values, (2) low flow 
conditions could occur that would threaten 
these instream values, and (3) current or 
potential offstream water use has contributed 
(or is likely to contribute) to detrimental 
impacts on instream values.  The board is 
mandated to designate the area if it finds 
these conditions to exist and further finds 
"that the public welfare, health, and safety 
require that regulatory efforts be initiated..." 
(Va. Code Annotated sec. 62.1-246(B)). An 
alternative to official area designation is 
provided by SWMAA.  VWCB is required to 
recognize voluntary agreements among water 
users within the area of concern in lieu of 
implementation of its own regulatory 
program. 
 
If the regulatory program is implemented, 
non-exempted withdrawal of surface water 
without a permit becomes unlawful.  
Exemptions include withdrawals of less that 
300,000 gallons per month and withdrawals 
existing on July 1, 1989 (or for which certain 
approvals had been obtained by that date), 
provided (1) the use is "beneficial", and (2) a 
water management program that contains 
prescribed water-demand reducing 
components has been implemented.  
“Certificates” are issued for exempted uses 
rather than permits.  Increases in the amount 
of an exempted withdrawal requires a 
permit. 
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The permit decision regarding proposed 
water use is intended to safeguard instream 
values, but must assure an acceptable 
balance between offstream and instream 
water use "so that the welfare of the citizens 
of the Commonwealth is maximized..." (Va. 
Code Annotated sec. 62.1-248).  In attempting to 
achieve the proper balance, VWCB can issue 
a requested permit without restriction, 
impose conditions on an issued permit, or 
deny the permit.  Factors to be considered in 
making this decision include the nature and 
size of the stream, and the nature and 
importance of existing and proposed water 
uses. 
 
Conditions imposed by SWMAA permits are 
activated when streamflow falls to a pre-
determined low-flow condition.  Conditions 
can include restrictions on amounts and 
times of withdrawals and requirements for 
water conservation.  Restrictions can be 
imposed on one or more classes of beneficial 
water use, as defined by VWCB, in all or part 
of a surface water management area..  
Restrictions are removed when streamflows 
exceed the triggering level. 
 
Ground Water Management Act of 1992 
 
The Ground Water Management Act of 1992 
(GWMA), a replacement for the Groundwater 
Act of 1973, operates in a manner similar to 
that of SWMAA. It requires permits for non-
exempted ground water withdrawal within 
geographical areas designated through 
procedures established under the act. 
 
VWCB has the authority to initiate 
designation proceedings (upon its own 
motion, or petition by local government) 
whenever it believes ground water levels are 

declining or are expected to decline, wells of 
two or more users are interfering with one 
another or are expected to interfere with one 
another, available ground water supply has 
been or is expected to become overdrawn, or 
ground water is or is expected to become 
polluted.  VWCB is directed to declare the 
area a "ground water management area" if 
any of these conditions are found to exist, 
and it finds that regulatory action is needed 
to protect public welfare, safety, and health. 
 
The two currently designated areas were 
initially designated under the 1973 
legislation.  They are the Eastern Shore 
Groundwater Management Area and the 
Eastern Virginia Groundwater Management 
Area, which resulted from an expansion and 
renaming of the Southeastern Virginia 
Groundwater Management Area located 
south of Hampton Roads.  The eastern area 
now also encompasses the York-James 
Peninsula. 
 
Ground water withdrawal in a designated 
area is unlawful without a permit, except for 
exempted uses that include withdrawals of 
less than 300,000 gallons per month and a 
variety of other designated withdrawals.  
Transition from the 1973 legislation to the 
1992 legislation involved substantial expan-
sion in the scope of the permit requirement.  
One basic change is application of the permit 
requirement to previously grandfathered 
ground water users who had been granted 
"certificates of ground water right" under the 
previous legislation.  Certificate holders, 
together with holders of existing permits and 
existing ground water users at the time of 
designation of additional ground water 
management areas, will receive permits 
based on previous amounts of use and 
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amounts of water saved by conservation 
measures.  Other expansions include 
extension of the permit requirement to 
agriculture ground water users and to public 
water suppliers. 
 
Applicants for permits to initiate new ground 
water uses confront a different decision-
making environment than the one applicable 
to previously established uses.  The most 
fundamental difference, of course, is the 
absence of assured permit issuance.  Permits 
can be denied or issued subject to conditions.  
Factors considered during permit 
deliberations include water conservation and 
management plans required from the 
applicant, and the goal of insuring "...that the 
maximum possible safe supply of ground 
water will be preserved and protected for all 
other beneficial uses" (Va. Code Annotated sec. 
62.1-263).  In cases of conflict between 
proposed uses, human consumption is to be 
preferred over all other uses. 
 
Special provisions are made for public water 
supply use.  While preserving the right of 
VWCB to control public supplies to protect 
human health or the environment, the act 
provides for the size of permitted 
withdrawals to be made consistent with 
requirements imposed by the Virginia Health 
Department through waterworks regulations.  
Drought relief wells for meeting human 
consumption needs can be permitted under 
the condition that withdrawals can be made 
only when mandatory water-use restrictions 
have been implemented. 
 
Governmental Facilitation of Water-Supply 
Development 
 

Several state and federal programs providing 
financial assistance for public water supply 
development and collaborative project 
construction could be included in this section 
(assistance programs are discussed in 
William E. Cox and Kurt S. Patrizi, 
“Institutional Framework for Rural Water 
Supply in North Carolina, South Carolina, 
and Virginia”, Virginia Water Resources 
Research Center Bulletin 142, 1984), but 
discussion is limited to authority of VWCB to 
provide water supply planning assistance to 
the Commonwealth’s political subdivisions. 
 
VWCB is authorized to provide, in addition 
to conducting its own program of water 
planning, upon written request of a political 
subdivision, water-supply planning 
assistance to include “...assistance in 
preparing drought management strategies, 
water conservation programs, evaluation of 
alternative water sources, state enabling 
legislation to facilitate a specific situation, 
application for federal grants or permits, or 
other such planning activities to facilitate 
inter-governmental cooperation and coordi-
nation” (Va. Code Annotated sec. 62.1-44.38(F)).  
 
Governmental Regulation of Related 
Construction 
 
The use of water under a water right acquired 
through one of the measures discussed above 
often requires construction of facilities, an 
activity subject to additional controls 
supplemental to constraints imposed directly 
by property rights.  Most of these controls 
apply to surface water development, but 
some apply both to surface and ground water 
projects.  They operate at local, state, and 
federal levels of government. 
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Local Regulation 
 
Local governments influence water resources 
development primarily through the 
administration of land-use controls, and 
through exercise of authority applicable to 
water-supply facilities owned by another 
political subdivision.  Such extraterritorial 
projects are authorized under Virginia law, 
but consent of the host jurisdiction is 
generally required. (This requirement takes 
several forms in separate statutory provisions 
-- see Cox and Shabman, supra at pp. 93-97 
for discussion.) 
 
In situations where an authorization required 
by these legislative provisions is denied, the 
party seeking approval has a right to appeal 
to the courts.  Such an appeal is heard by a 
special court composed of three judges of 
circuit courts remote from the jurisdictions 
involved as designated by the Chief Justice of 
the Virginia Supreme Court. Any county or 
municipality whose territory is affected by 
the proceedings can be made a party to the 
case.  The special court is directed to "balance 
the equities in the case" and "enter an order 
setting forth what it deems fair and 
reasonable terms and conditions..." (Va. Code 
Annotated sec. 15.1-37.1:2).   Any party may 
appeal a decision of the special court to the 
Virginia Supreme Court. 
 
State Regulation 
 
The three most direct controls over water-
supply development administered by the 
Commonwealth are the Virginia Water 
Protection Permit (Va. Code Annotated sec. 
62.1-44.15:5), the State Scenic Rivers Act (Va. 
Code Annotated sec. 10.1-400 et seq.), and the 

regulation of public water supplies (Va. Code 
Annotated sec. 32.1-167 et seq.). 
 
Virginia Water Protection Permit 
 
The Virginia Water Protection Permit 
(VWPP) is a result of a provision in the 
Federal Clean Water Act (CWA) granting 
power for state governments to veto permit 
issuance for certain projects requiring federal 
permits.  States must "certify" that such 
projects are consistent with specified water 
quality provisions of CWA prior to issuance 
of a federal permit, and VWPP is the 
mechanism of certification. 
 
Coverage of the certification process includes 
construction or operation of facilities 
"...which may result in any discharge into the 
navigable waters..."(33 USCA sec. 1341(a)(1)).   
The apparent purpose of the certification 
process is to prevent federal authorization of 
activities that would interfere with state 
water quality management programs.  The 
certification process applies to wastewater 
facilities, but also applies to the operation of 
dams since they involve discharges and can 
impact water quality. 
 
Issuance of a VWPP by VWCB is recognition 
that the project in question is consistent with 
the state's water quality program, but the 
VWPP process is not limited to a narrow 
view of water quality.  It is used to ensure 
main-tenance of flows to protect instream 
water uses for purposes of "...navigation, 
maintenance of waste assimilation capacity, 
the protection of fish and wildlife resources 
and habitat, recreation, cultural, and aesthetic 
values..." (Va. Code Annotated sec. 62.1-
44.15:5).  Conditions that can be imposed by 
VWPP include limitations on volumes of 
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water withdrawn and mitigation of adverse 
wetlands impacts. 
 
The CWA certification process also provides 
a mechanism for other states to influence the 
federal permitting process where interstate 
water quality effects are possible.  CWA 
makes provision for an affected state to have 
its views heard, and the federal authorization 
in question must be conditioned such that 
water-quality requirements are satisfied.  If 
compliance cannot be ensured, the 
authorization cannot be granted.  Therefore, it 
is  conceivable that the objections of another 
state could result in the withholding of 
federal approval of a water resource project 
located in Virginia in cases where the affected 
waterway flows into the other state. 
 
Virginia Scenic Rivers Act 
 
The Virginia Scenic Rivers Act (VSRA) is 
similar to the federal Wild and Scenic Rivers 
Act (16 USCA secs. 1271 et seq.) in its general 
method of operation.  It creates a process for 
designating and listing stream segments  and 
imposes special restrictions on water 
resource development  on listed streams.  
The primary restriction imposed is that, after 
designation, "... no dam or other structure 
impeding the natural flow thereof shall be 
constructed, operated, or maintained in such 
river or section of river unless specifically 
authorized by an act of the General 
Assembly" (Va. Code Annotated sec. 10.1-407). 
 
This program was initially authorized in 
1970, and several stream segments have been 
designated.  In the James Basin, designations 
have included the following (Va. Code 
Annotated secs. 10.1-409-416): 
 

· Appomattox River between 
Petersburg and Lake Chesdin  

 
·    Chickahominy River between Route 

360 and the Henrico County/Hanover 
County border 

 
·    James River from Richmond's Orleans 

Street westward to the 1970 Richmond 
Corporate limits 

 
·    James River in Botetourt County for 

approximately 14 miles upstream of 
the Route 630 bridge at Springwood 

 
·    Moormans River in Albemarle County 

between the Charlottesville Reservoir 
and its junction with Mechums River 

 
·    Rockfish River in Albemarle and 

Nelson counties between the Route 
693 bridge in Schuyler to its 
confluence with the James River 

 
·    Rivanna River between the woolen 

mills dam in Charlottesville to its 
confluence with the James River 

 
In addition to the above state scenic river 
designations within the James Basin, a 
portion of the lower James in Charles City, 
James City, and Surry County has been 
declared by the General Assembly to be "... 
an historic river with noteworthy scenic and 
ecological qualities" (Va. Code Annotated sec. 
10.1-419).  The designating legislation 
mandates full consideration of these 
qualities, and the evaluation of alternatives, 
before any adverse development action is 
undertaken. 
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Public Water-Supply Regulation 
 
Regulation of the health aspects of public 
water supply is the responsibility of the State 
Board of Health, acting through the Virginia 
Department of Health.  This authority is 
based on state legislation establishing a 
permit requirement for operation of water-
works (Va. Code Annotated secs. 32.1-167), and 
on delegation of "primacy" for administration 
of drinking water controls under the Federal 
Safe Drinking Water Act (42 USCA sec. 300f et 
seq.). 
 
The primary emphasis of VDH regulation is 
quality of water supplied to the consumer, 
but regulation also affects the timing of 
source expansion, and the selection of water 
supply sources.  Source considerations are 
related to dependability of service and to 
concerns regarding water treatability. 
 
State regulation of public water supply 
operations also includes State Corporation 
Commission (SCC) regulation of the rates and 
service of certain waterworks operated as 
private businesses (Va. Code Annotated secs. 
56-1 et seq.). 
 
Federal Regulation 
 
Federal regulation of construction related to 
water use can best be viewed as a two-layer 
system.  The first layer of controls consists of 
the direct approvals that must be obtained 
before construction can legally be initiated.  
These direct approvals include Federal 
Energy Regulatory Commission licensing of 
certain dams under the Federal Power Act (16 
USCA sec. 791a), including approval of 
operational modifications of existing projects; 
COE licensing of work in navigable waters 

under the Rivers and Harbors Act of 1899 (33 
USCA sec. 401 et seq.); and COE licensing of 
the discharge of dredged and fill materials 
under the Clean Water Act (33 USCA sec. 
1344) which is subject to veto by the 
Environmental Protection Agency.  
 
The second layer of controls is made up of a 
variety of constraints that restrict the granting 
of the direct approvals needed.  (These 
constraints also restrict projects proposed by 
the federal agencies themselves, and federal 
funding activities that assist other parties 
undertaking projects and programs, but those 
applications will not be considered here.)  
These second-layer constraints take many 
forms.  The most relevant to be considered 
here include the National Environmental 
Policy Act (42 USCA sec. 4321 et seq.), the 
Endangered Species Act (16 USCA sec. 1531 
et seq.), the Wild and Scenic Rivers Act  (16 
USCA sec. 1271 et seq.), the Fish and Wildlife 
Coordination Act (16 USCA sec. 661 et seq.), 
the Coastal Zone Management Act (16 USCA 
sec. 1451 et seq.),  the National Historic 
Preservation Act (16 USCA sec. 470 et seq.), 
and the Wilderness Act (16 USCA sec. 1131 et 
seq.). 
 
Federal Energy Regulatory Commission 
Licensing 
 
The Federal Energy Regulatory Commission 
(FERC) exercises regulatory authority under 
the Federal Power Act (FPA) that previously 
was vested in the Federal Power Com-
mission.  One element of this authority is the 
licensing of water power development 
projects in the navigable waters of the United 
States. 
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Although FPA emphasizes water power 
development, it establishes a framework for 
considering such development within the 
context of comprehensive river basin 
planning.  FERC licensing proceedings 
provide a forum for balancing opposing 
interests regarding the use of a particular 
waterway.  Generally, the balancing process 
requires compromise between 
developmental and preservationist interests.  
It has been reported that FERC's predecessor, 
the Federal Power Commission, usually was 
unwilling to deny licenses for projects with 
significant development benefits, particularly 
power production (51 Va. Law Review 663 
(1965)).  FERC's regulatory jurisdiction 
extends beyond the original licensing of 
development projects, and includes project 
modifications during the license term, which 
cannot exceed 50 years, and issuance of new 
licenses under certain conditions upon 
license expiration.   
 
COE Permit under RHA of 1899 
 
RHA provides regulatory authority of COE 
to control work in navigable waters.  The 
original scope of this law has decreased with 
the creation of more specialized controls over 
dams, bridges, and causeways now 
administered by other agencies.  But the 
regulatory objective has expanded over time.  
Once focusing exclusively on the protection 
of navigation, the COE mandate has been 
substantially broadened by NEPA and other 
measures reflecting broader federal concerns. 
 
COE jurisdiction, under RHA, is defined by 
the traditional definition of navigable waters 
as developed by the federal courts, generally 
encompassing "those waters that are subject 
to the ebb and flow of the tide and/or are 

presently used, or have been used in the past, 
or may be susceptible for use to transport 
interstate or foreign commerce" (42 FR 37163 
sec. 329.4).  The concept of navigability has 
been extended specifically to artificial waters 
subject to tidal action, natural waters that can 
be made navigable by means of 
improvements, and non-navigable tributaries 
that affect the navigable capacity of the 
navigable mainstream. Regulatory juris-
diction under RHA for rivers and lakes, in 
general, extends to the entire water surface 
and bed up to the high water mark. 
 
COE Permits for Discharge of Dredged  
or Fill Materials Under CWA 
 
Though the Clean Water Act (CWA) is 
primarily administered by EPA for water 
quality control, section 404 relating to 
discharge of dredged or fill materials gives 
COE primary administrative responsibilities 
for that aspect.  Like RHA, CWA applies to 
navigable waters, but defines this term 
simply as "the waters of the United States, 
including the territorial seas" (33 USCA sec. 
1362(7)).  This definition contains no 
qualification of actual physical suitability for 
navigation, and is considerably broader than 
RHA's concept of navigable waters.  The 
landward jurisdictional limit is the high 
water mark, but wetlands are encompassed, 
if present. The scope of these regulations is 
also broad with respect to the activities 
considered to be "discharge of dredged or fill 
material."  Although certain agriculture and 
other activities are excluded, construction 
related to water resources development is 
generally covered. 
 
The CWA section 404 permit program has 
become the primary regulatory vehicle for 
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federal protection of wetlands.  COE policy 
emphasizes wetlands protection, and 
proposed projects that involve wetlands 
alterations are subject to special review.  But, 
the COE permit decision under CWA section 
404 is not necessarily the final determination.  
The act grants authority to the EPA to review 
COE permits and veto those permits where 
the proposed discharge of dredged or fill 
materials will have "... an unacceptable 
adverse effect on municipal water supplies, 
shellfish beds, and fishery areas (including 
spawning and breeding areas), wildlife, or 
recreational areas" (33 USCA sec. 1344(c)). 
 
National Environmental Policy Act 
 
The National Environmental Policy Act 
(NEPA) declares a policy of environmental 
protection and provides for integration of 
environmental factors into federal decision 
making.  To achieve such integration, several 
procedural requirements are imposed on 
federal agencies, including the use of an 
interdisciplinary approach to planning that 
will assure incorporation of environmental 
considerations. 
 
One of the most significant of these 
requirements is the preparation of an 
environmental impact statement (EIS) as part 
of "every recommendation or report on 
proposals for legislation and other major 
federal actions significantly affecting the 
quality of the human environment..." (42 
USCA sec. 4332(2)(C)).  The EIS requirement 
encompasses activities directly carried out by 
federal agencies, activities receiving federal 
funding, and federally licensed activities.  
Since NEPA essentially is self-implementing, 
the initial determination of what constitutes a 
"major federal action significantly affecting 

the quality of the human environment" is 
made by the individual agency responsible 
for the activity in question.  Such 
determinations are subject to judicial review, 
and many court cases have risen in 
connection with the EIS requirement. 
 
NEPA is likely to constitute an important 
institutional factor whenever major water 
supply development projects are proposed, 
especially if surface water is involved.  
Significant environmental effects are often 
associated with reservoir construction and 
other large-scale development projects.  The 
jurisdictional requirement that the project 
have federal involvement is also likely to be 
satisfied.  Even if the project is not con-
structed by a federal agency or does not 
involve federal funding, federal licensing 
requirements under such acts as RHA, CWA, 
and EPA will establish jurisdiction. 
 
Endangered Species Act 
 
The Endangered Species Act (ESA) creates 
procedures for designating plant and animal 
species in danger of extinction as 
"endangered" or "threatened" where risk of 
extinction is less eminent.  After designation, 
several forms of protection are provided, 
including prohibitions of direct harm to the 
species, importation, commercial 
transactions, and habitat destruction. 
 
Of greatest relevance to water resources 
development is the provision that federal 
agencies must, "...insure that any action 
authorized, funded, or carried out by such 
agency ...does not jeopardize the continued 
existence of any endangered species or 
threatened species, or result in the 
destruction or adverse modification of habitat 
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of such species which is determined ...to be 
critical, unless such agency has been granted 
an exemption by the [Endangered Species] 
Committee ..." (16 USCA sec. 1536(a)(2)). 
 
After designation of a water project site as 
habitat critical to the survival of a listed 
species, no federal project or private project 
requiring a federal permit is possible without 
an exemption, which experience to date 
indicates is not a probable event. 
 
Wild and Scenic Rivers Act 
 
The Wild and Scenic Rivers Act (WSRA) 
establishes federal policy that certain streams 
be preserved in their natural condition.  This 
policy is implemented through a program of 
designating specific streams or stream 
segments as part of the National Wild and 
Scenic Rivers Systems.  After such 
designation, areas are subject to special 
constraints on certain types of development 
activities.  WSRA provides that "... no 
department or agency of the United States 
shall assist by loan, grant, license, or 
otherwise in the construction of any water 
resources project that would have a direct 
and adverse effect on the values for which 
such river was established ..." (16 USCA 
1278(a)).  The constraints imposed on federal 
projects is less direct.  Agencies recom-
mending authorization or appropriation of 
funds for an adverse project are required to 
give notice of the conflict to Congress and the 
agency responsible for managing the 
designating stream. 
 
Fish and Wildlife Coordination Act 
 
The Fish and Wildlife Coordination Act 
(FWCA) establishes the policy that wildlife 

conservation receives equal consideration 
with other aspects of water resources 
development.  To promote adequate con-
sideration, FWCA establishes the 
requirement that any federal agency 
undertaking or permitting water projects 
must consult with federal and state wildlife 
agencies.  Recommendations resulting from 
such consultations become part of the project 
proposal. 
 
Coastal Zone Management Act 
 
The Coastal Zone Management Act (CZMA) 
establishes procedures that may restrict 
water-project development or other activities.  
The act establishes a program to encourage 
state development of coastal zone 
management plans.  Encouragement includes 
federal financial assistance and a provision 
that, once a state management program is 
approved by the Secretary of Commerce, 
federal agencies will ensure that their 
activities are consistent with the plan to the 
maximum extent practicable.  Applicants for 
federal licenses for activities affecting land or 
water use in the coastal zone must certify that 
the proposed activity complies with the state 
management program.  Such licenses cannot 
be granted over the objection of the state 
unless the Secretary of Commerce finds that 
the activity is consistent with CZMA, or is 
otherwise necessary in the interest of national 
security. 
 
National Historic Preservation Act of 1966 
 
The National Historic Preservation Act of 
1966 (NHPA) requires federal agencies to 
consider the effects of projects proposed for 
construction, assistance, or licensing on 
properties listed in the National Register , or 
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eligible for listing because of their historical 
significance.  NHPA provides that the agency 
must give the Advisory Council on Historic 
Preservation an opportunity to comment on 
projects with such potential impact. 
 
Wilderness Act 
 
The Wilderness Act establishes the National 
Wilderness Preservation System to consist  of 
specially designated lands already within 
federal ownership, therefore, the act 
generally does not affect activities conducted 
on private lands.  However, lands included 
in the system are subject to restrictions 
regarding use, and certain uses for which 
federal permission may have been available 
previously would be precluded by 
wilderness designation.  The existence of 
designated wilderness areas in the James 
Basin could become a factor in future water 
supply development. 
 
 
Values and Attitudes with Respect to Water 
 
Among the many influences that affect water 
use, and the occurrence of water-use conflict, 
the values and attitudes held by the public 
are fundamental.  While the operation of 
these factors is less obvious than that of a 
property right or a permit requirement, they 
are significant determinants of water-use 
patterns, and the types of conflicts that 
develop among different interests. 
 
The values and attitudes that affect water are 
many, but two of current significance will be 
considered here:  (1) the public interest in 
protecting the natural environmental values 
associated with water, and (2) public views 
regarding water supply for urban areas. 

Recognition of Environmental Values 
 
The most significant change in water supply 
management over the past few decades has 
been the increased recognition of values 
associated with natural water environments.  
This recognition has resulted in expansion of 
the purposes of water-supply management to 
include maintenance of flows for protection 
of instream water-use activities.  Direct 
expressions of these values include 
legislative provision for protecting instream 
activities such as SWMAA, and the creation 
and growth of private organizations that 
advocate protection and restoration of natural 
environments. 
 
But the impact of wide acceptance of 
environmental values is much broader than 
the operation of specific legislation or 
environmental organizations.  These values 
affect the behavior of individuals in many 
ways, including the creation of a general 
public opposition to water transfers, 
reservoir construction, and other water 
development activities.  Projects that were, at 
an earlier date, accepted with little 
opposition are now routinely resisted, and 
opposition is well organized and effective.  
The general climate for water supply 
planning has become more complex as 
instream demands must be considered, as 
well as traditional offstream use.  The status 
obtained by values associated with instream 
water activities appears secure, and will 
remain a major factor in water resources 
management in the future. 
 
Attitudes Regarding Urban Water Supply 
 
Urban water-supply management is in a 
period of transition.  The traditional 
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approach of continually expanding supply to 
meet projections of demand determined by 
extrapolating water-use trends has been 
modified to incorporate demand 
management.  Such practices as modifying 
building codes to require low-flow plumbing 
and changing water-rate structures have 
become common.  These changes are related 
to the ascendancy of values associated with 
natural water environments. 
 
But some of the traditional water-supply 
expectations that keep demand at elevated 
levels remain.  Rate changes and restrictions 
on such practices as lawn watering are 
limited by continuing attitudes that water 
should be low in cost and available for 
relatively unrestricted use. 
 
Attitudes also have not changed with respect 
to dependability of supply.  The concept of 
drought management is a theoretical 
challenge to the traditional belief that the 
probability of water shortage should be 
maintained at very low levels.  Under 
drought management, higher likelihood of 
shortages is accepted, with pre-planned 
water-use restrictions implemented when 
shortages occur.  In exchange for the 
willingness to undergo planned shortages 
and restrictions, water-supply facility 
investments are reduced. 
 
In actual practice, however, the public has 
shown little willingness to accept restrictions.  
Experience during the droughts in the 1970s 
and 80s in southeastern Virginia indicates 
widespread negative reaction to restrictions.  
Water managers in the region remain aware 
of public reaction and have not proposed 
drought management as an alternative to 
projects such as the Lake Gaston transfer. 

FUTURE PROSPECTS FOR THE JAMES 
RIVER BASIN 

 
The preceding analysis show that progress 
has recently been made in resolving several 
long-standing conflicts.  In the lowermost 
part of the Basin, major water projects to 
address water demands through 2030 appear 
close to implementation.  Local governments 
in the Richmond area have reached apparent 
agreement to resolve water-use conflict.  
Progress has been made toward addressing 
the projected deficits on the York-James 
Peninsula, although no project has received 
final approval.  But, the future will not be 
without problems and conflicts that will 
necessitate managerial response. 
 
Potential for Future Conflict 
 
Intensifying demand for offstream water use 
will cause conflict among offstream users at 
other locations during drought periods.  
These conflicts will occur where demand is 
concentrated, rather than distributed along 
the course of the river.  Conflict appears to 
have a higher probability on some of the 
tributaries such as the Appomattox and the 
Rivanna than on the main stream. 
 
 
Conflict limited to competing offstream users 
will become rare.  Maintenance of minimum 
flows to protect instream activities will 
increasingly be an issue.  Proposals for 
creation of surface water management areas 
under SWMAA will likely arise where major 
water development projects are being 
planned.  Federal regulatory proceedings 
will also continue to provide major forums 
for expression of opposition to water 
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development perceived as injurious to 
instream values. 
 
Potential for Water Development Projects 
 
Water development proposals will continue 
to arise, although the climate for their 
approval will remain hostile.  The most 
common proposal will be for the creation of 
additional storage to eliminate shortages 
projected for times of drought.  Small 
impoundments on tributaries, perhaps 
supplied in part by  pumpovers from the 
James itself during periods of high flows, will 
likely be a preferred option at many 
locations. 
 
Large impoundments also will likely play a 
role in future development of the water 
resources of the Basin.  The proposed Lake 
Genito project has been discussed on several 
occasions as a possible resolution to water 
shortage problems in the lower portion of the 
Basin, and continues to provide a way to 
increase the safe yield for those areas.  For 
example, the lack of appreciable storage in 
the Richmond area and the highly variable 
flow of the James may ultimately lead to 
further consideration of a project such as 
Lake Genito.  In addition, the preceding 
analysis has shown that the Appomattox 
Basin itself may experience water-use conflict 
as indicated by the relatively high ratio of 
water withdrawal to streamflows. 
 
 
Potential for Institutional Reform 
 
The need for institutional reform depends on 
the effectiveness with which the current 
system makes decisions regarding water use.  
One of the obvious performance char-

acteristics of the existing system is its slow 
rate of resolving conflict over water develop-
ment proposals.  Consider that Virginia 
Beach first made application for a necessary 
COE permit for the Lake Gaston transfers in 
1983, and certain decision processes related 
to the project are not yet complete.  Since a 
substantial amount of information regarding 
the project had been accumulated prior to 
that date, a quicker answer, whether positive 
or negative, should have been possible. 
 
In an opposing view, the Lake Gaston 
proposal is a complex project, and a long 
decision time is appropriate.  A com-
prehensive review of such a project is 
certainly a major undertaking.  But, review of 
the events since 1983 does not indicate a 
rational progression through the stages of a 
comprehensive evaluation.  Rather, much of 
the time appears to have been devoted to 
redundant analyses of the same issues.  Each 
federal approval requires consideration of 
the need for an environmental impact 
statement under NEPA, and potentially, a 
wide range of other concerns.  Opponents to 
approval of the proposed project, including 
other states, use federal approval processes 
to express opposition and to ask for judicial 
review if approval is given.  If trial court 
decisions are unfavorable, review in 
appellate courts is usually available.  While 
each of these administrative procedures and 
subsequent judicial reviews appears to be a 
reasonable and necessary decision process, 
the lack of coordination and the resulting 
potential for redundancy, both in 
administrative decision making and judicial 
review, is a serious flaw in the existing 
institutional structure. 
But reformation of federal decision processes, 
while desirable in theory, is probably not a 
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realistic suggestion for institutional reform.  
Rather, emphasis should be placed on 
reforms that ensure development of sound 
water-supply strategies, facilitate conflict 
resolution among individuals and local 
governments, and coordinate interactions 
with other affected states.  Achieving these 
goals may even facilitate the performance of 
necessary federal reviews because of 
improvement in project selection processes 
and reduction in dissension within the state. 
 
The primary means for accomplishing these 
objectives is a greater state role in the water-
supply process.  This recommendation runs 
counter to the philosophy of a more limited 
state government, but experience continues 
to show the inadequacy of Virginia’s 
traditional approach.  A significant increase 
in the role of state government would be 
possible without additional legislation.  
Authority now exists for state water resources 
planning and assistance with local water 
planning.  This authority should be used in a 
more aggressive manner for better projection 
of water shortages and evaluation of 
alternatives for addressing them.  The state 
should also facilitate coordination among 
local governments by arranging meetings, 
conducting studies to expand information, 
and mediating differences.  Ongoing 
discussions with other states with whom 
water resources are shared should also be 
pursued to identify common interests and 
possible tradeoffs for resolving conflict.  
Greater state involvement in water supply 
management would also provide a basis for 
increased coordination of water supply 
considerations with the state’s environmental 
protection programs and other related state 
activities. 
 

One area where new legislation may be 
desirable relates to improved resolution of 
conflict associated with water transfer.  
Conflicts related to transfer can arise in many 
circumstances, some of which involve short 
distance movement of water across a political 
boundary.  The current provision for local 
consent subject to special judicial review 
does not appear to be an adequate 
mechanism. 
 
A new conflict-resolution mechanism should 
provide a forum for a comprehensive 
evaluation of transfer proposals, including 
assessment of need for expanded water 
supply; evaluation of alternatives; 
determination of economic, environmental, 
and social impacts of the proposed transfer; 
and determination of compensation to be 
paid to the area of a transfer’s origin.  A 
mandatory arbitration process, with 
procedures to encourage voluntary, 
negotiated solutions, appears to be the 
appropriate structure for such a decision 
process.  Since the need for resolution of 
transfer-related conflict is not continuous, the 
new legislation should define a procedure to 
form the necessary arbitration panel as 
needed and to employ staff of an existing 
water management agency. 
 
Future Prospects:  Final Summation 
 
The James River is one of the 
Commonwealth’s great riches that has served 
the citizens of the state well.  With proper 
managerial care, these services are 
sustainable into the indefinite future.  Proper 
care does not necessarily imply prohibition 
of future development.  In fact, continuance 
of the broad range of services provided at 
present will require further development, 
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most likely in the form of additional storage 
necessary to accommodate growing offstream 
uses and essential instream activities during 
periods of drought.  Some will call for the 
prohibition of such development, and any 
project proposal will be controversial. 
 
Institutional arrangements for resolving 
conflicts between competing uses and 
maintaining a desirable balance among 
conflicting water resource values have 
evolved over the history of the state and will 
continue to evolve.  Institutional evolution 
often seems to lag behind shifts in values and 
development of new water problems, but 
change does occur.  The principal change 
needed at present is greater state oversight 
and coordination of the now-fragmented 
decision processes governing water use.  
Movement toward this increased role has 
already occurred through such actions as 
enactment of SWMMA, and greater 
application of the state’s unique perspective 
appears inevitable over time in view of the 
potential benefits.  So the future is bright  for 
favorable institutional development. 
 
The future is also bright for the James River 
Basin.  As substantial as the contributions of 
this great resource have been to the citizens 
of the Commonwealth to this point in history, 
future contributions should be even greater. 
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PRESENTATIONS BY MORNING PANELISTS 
 
LOUIS GUY 
Director of Utilities  
City of Norfolk 
 
Thank you, Joe.  I appreciate the opportunity 
to participate in this.  In some ways, it's like a 
reunion, both to come back to Lynchburg 
where I spent four years in the mid-60's and 
also to get together with a group of people 
who periodically talk about state water 
issues, and then we get together later and talk 
about state water issues, and so far it's been 
mostly talk.   
 
Bill Cox's presentation is an excellent 
statement of the situation.  I think about 95 
percent of it would have been an excellent 
statement of the situation 10 years ago, and 
20 years ago, and 30 years ago.  It doesn't 
change and that's very discouraging.  Bill did 
work for the State Water Study Commission 
20 years ago when I was on the first version 
of the ongoing State Water Commission, and 
we pointed out and addressed a lot of these 
issues, and we continue to point them out.  
So, when he says he's an optimist, I think he 
qualifies as a dreamer.  I don't think optimist 
quite covers it, Bill, if you think the state of 
Virginia is going to do anything, and that's 
scary.   
 
I should qualify my comments and indicate 
that I'm not speaking as a representative of 
the City of Norfolk, but as an environmental 
engineer currently employed by the City of 
Norfolk.  I have struggled with these issues 
for 30 some years and tried to focus on them 
for about 25, and I have learned a lot.  I've 
learned some of the possibilities, and I've  

 
learned some  of  why  the  possibilities  
never seem to happen.  Meanwhile, the 
conflicts get worse and that is discouraging.   
 
The data that Bill quoted in the tables came 
from the State Water Plan dated 1988.  We 
knew that it was incomplete.  It didn't do 
everything that the law said it was supposed 
to do.  The law that was passed in 1981 came 
out of the State Water Study Commission.  
The plan it called for was developed by the 
State Water Control Board without any 
funding.  I think that it is one of the few 
examples of progress that we've had in the 
past 20 years.  The fact that this data was 
collected was at least a step towards sound 
authoritative state identification of the facts 
on which the Commonwealth could try to 
come to grips with the growing problems.   
 
The Gaston Pipeline is a classic example of 
why the system is not working.  The system 
is broken.  The successful EPA veto of the 
Ware Creek Reservoir is another example.  I 
guess the thing that I conclude is that the 
pendulum has to swing awful far and the 
pain has to get awful bad before the state of 
Virginia is going to step up to the bar and do 
something.   
 
I think the bad news in the issues that Bill 
addressed is the failure of the state of 
Virginia to accept its responsibility to see that 
water issues and water conflicts are resolved.  
Both Ware Creek and the Gaston Pipeline 
would have been quite a different story if the 
state of Virginia had not turned its back on 
both issues.  To leave little James City 
County fighting the federal government and 
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twisting in the wind against EPA and federal 
bucks and federal lawyers was ridiculous, 
when it had done everything under all 
measures that the state of Virginia identified 
as the proper judgment and the proper 
values.  To leave the largest city in the state 
fighting the state of North Carolina for more 
than a decade is ridiculous.   
 
I will take issue with one point that Bill 
made.  I think when he said that the safe yield 
in southeastern Virginia changes with the 
wind.  To me that's a cheap shot.  Having 
been responsible for spending $700,000 over 
four and one-half years to get an authoritative 
safe yield study, that is not blowing in the 
wind.  Furthermore, when the very word 
"safe yield" causes the largest city in Virginia 
to come unglued, you don't want to make 
jokes about safe yield in southeastern 
Virginia.   
 
The good news, I guess, is that there are other 
ways to solve the problem, and with enough 
creativity and enough ingenuity, despite the 
failure of the state, problems can be solved.  
I'm not optimistic that they're all going to be 
solved.  I'm not optimistic that they're going 
to be solved as efficiently or as beneficially as 
they could be.  I agree with Bill that there are 
a lot of environmental issues and water 
supply issues that can be solved 
conjunctively with the proper cooperation, 
with the proper science and engineering, but 
you have to use an awful lot of leadership 
and ingenuity to get there.   
 
An example of progress that I'll point at out is 
that the utility directors and the planning 
directors of Hampton Roads have recently 
worked together on watershed protection 
principles.  While it's not locked in concrete 

and there's no big product yet, the 
opportunity for host jurisdictions and water 
purveyors to work together on watershed 
protection, I think, is progress.  I know that 
economic principles are frequently pointed at 
as one of the things that's been missing in our 
institutions and the idea that the source 
jurisdictions don't get any benefit when the 
water is taken away.  The Norfolk-Virginia 
Beach Water Contract executed in 1993 was a 
unique opportunity because the cost and 
operation of the facilities were separated 
from the issue of the water.  For generations, 
we have been providing Norfolk water using 
Norfolk facilities to Virginia Beach.  When 
the Gaston water  comes, the contract calls for 
us to use the same facilities but pump Gaston 
water through those facilities.  This causes us 
to put a value on the water rights themselves.  
That, to the best of my knowledge, is a brand 
new precedent east of the Mississippi and 
offers possibilities for the future of working 
out problems between jurisdictions, 
including recognizing that even though God 
gives us the rain, water supply has value 
beyond the value of the facilities.   
 
Finally, I agree with most of Bill's 
recommendations when he says  what is 
needed is the state taking a role in the 
coordination, planning, and advocacy.  I 
think we should build on the strengths of the 
existing institutions we have, including the 
existing water utilities. Some of these utilities 
are over a century old,  have the long view, 
and the commitment to the Commonwealth's 
values.  But, they need the state to come and 
help them when they get in a fight with the 
federal government or with an adjacent state.  
So, an advocacy role for the state based on 
whether the planning project fits into an 
approved state work plan, (if we ever get 
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back into state water planning), is an 
approach that I think could work.  The threat 
against  economic development across the 
state of Virginia, while we fail to solve this 
problem, may be the incentive that would 
help us get off of the dime.   
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GREG GARMAN, 
Center for Environmental Studies 
Virginia Commonwealth University 
 
Thank you, Joe, and I would like to thank all 
of you out there for being an audience for us, 
and thank Lynchburg College and the 
Virginia Water Resources Research Center for 
the opportunity to come here today.  What I 
would like to try to do is offer what I will call 
some general principles of effective 
management of the James River resource.  
Some of these principles will echo what Dr. 
Cox has already said and perhaps some of 
the other folks up here.  After going through 
that, then I want to try to just give a heads-up 
about what I think are  either real or potential 
compromises or impediments. That's a 
loaded word, as you will see in a while, to 
the effective management of the James River 
and all of the resources that it represents.   
 
The first general principle, and this really 
echoes what has already been said, is that 
we've really ignored water resource issues in 
this state.  We've been able to do that, I think, 
because Virginia is very blessed as a water 
rich state -- one of the most water rich states 
in the country.  New Mexico and California 
have not had that blessing.  That blessing is 
maybe a little bit of a curse, too, and it's great 
to see some interest and concern about these 
issues.   
 
The second principle would be that we need 
not or should not, lose sight of the fact that 
water resources, particularly those in the 
James River, are a common property 
resource.  That means, we all own them 
whether or not we benefit from the entire 
suite of resources there within the river.  
Obviously, we can't all manage them, as is 

true with any common property resource. Its 
the constitutional responsibility of the 
Secretary for Natural Resources, at least in 
this Commonwealth, to act as a surrogate 
steward for those common property 
resources.  I've got to be a little careful here, 
but it's my personal opinion that at the 
present time that secretary has, in whole or in 
part, abrogated that constitutional 
responsibility.  I'll pick up on that a little bit 
more later, probably at my peril.  Something 
that I have observed over the past few years, 
and it's been very disheartening and relates 
again to this principle, is that we need to 
embrace these river resources as a common 
property value.  We all have a vested interest 
in it.  I only use this as an example because 
it's in my backyard and it's what I have seen 
happening, and that is the resistance by the 
city of Richmond to embrace that concept.  
Richmond should celebrate the James River. 
It owes its existence to the James River.  
Again, I'm not just picking on the city of 
Richmond, but it's been amazing and 
disheartening to me to see how, up until the 
very present day, the government entity has 
actively resisted the idea that the James River 
should be anything more than a water source 
and a sink for whatever we don't want.  I 
would think that the city could be a 
wonderful model because it has this resource 
flowing through it.  I'm sorry if I shouldn't be 
saying this, but hearing Ralph White, he runs 
the James River Park System, talk about his 
budget being cut by 75 percent.  Again, that's 
not to focus attention necessarily on Ralph's 
problem, but it just serves as an example of 
how in some ways we still just don't get it.  
We haven't embraced this idea of a common 
property resource.   
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The third principle is that in order to 
effectively manage the James River we need 
to step out of the stream, and I mean that both 
metaphorically and physically.  We need to 
begin to manage the James River not as just 
this mainstem, this corridor, but rather we 
need to consider the right reparian eco-
system, this interface between the upland 
terrestrial environments in the river and the 
aquatic system itself.  We need to step even 
beyond that and manage holistically for an 
entire watershed because what goes on in the 
watershed is eventually going to affect that 
river system and vise-versa.  It becomes a 
fairly daunting task, to step out of the river 
and look upstream and consider this huge 
watershed or the subparts of the watershed.  
The point is, we've got the technology to 
create an effective tool that would allow us to 
do that.  The technology is called GIS or 
geographic information systems.  Many of 
you have probably heard of it.  
Unfortunately, Virginia lags behind 
Maryland, North Carolina, and Pennsylvania 
and most of the other states in developing 
this tool on a state-wide level.  We can do it, 
but we've chosen not to make the investment 
to build this GIS that would be a tremendous 
advantage to this watershed management 
that I would argue is very, very critical.  
 
Again, I will go to a national or international 
fisheries conference, which is my field, and 
we talk or listen to talks given by fisheries 
managers from the western part of the 
country or Canada. They have all now 
completely embraced this concept of 
watershed management by looking at large 
spatial scales, not just looking into the stream 
itself. They're all using GIS tools and global 
positioning technology, and unfortunately, 
we aren't really doing that here yet.   

The fourth principle would be that we need 
to avoid at all costs the two ends of the 
continuum, i.e., environmentalism or 
environmental activism.  It's interesting that 
at both ends of that environmental continuum 
you've got folks who are arguing for a strong 
cause-and-effect relationship between 
development and environmental quality or 
sustainability.  At what I will call the "earth 
first" end of that continuum, you've got folks 
who loudly argue that any development that 
we allow must, and will, and always shall 
have a negative effect on environmental 
quality or sustainability.  Their arguments 
are not based on sound science. It's simply a 
brand of social activism.  We need to try to 
move away from that attitude toward the 
center.   
 
At the other end of that continuum, you've 
got folks who also argue for a cause-and-
effect relationship, but they're claiming, (and 
again, I don't see the scientific basis for this 
argument), that by promoting development 
you will, and must, and always shall enhance 
environmental quality and sustainability.  I 
kind of irreverently refer to that as the 
"Walmart for Wildlife" approach to managing 
the state's common property resources.  At 
the risk of harming my research program 
which does benefit from some state support, 
the Secretary of Natural Resources right now 
embraces this view.   
 
The final principle is that we need to have a 
management paradigm, and I would suggest 
that the management paradigm for the James 
River needs to be one that I will call "back to 
the future."  That is, we need to try to 
understand how that river ecosystem was 
structured, how it functioned before a lot of 
the alterations were made, and then use that 



 

 

  
 

37

OPPORTUNITY FOR LEADERSHIP:  The James River in the 21st Century 

as the goal.  We may never quite reach it, but 
we need to use that as the goal in trying to 
return back to the future as it were.  And, I 
would suggest that this would be a very 
effective management paradigm.   
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GARRY T. GRIFFITH 
Environmental Manager 
Georgia-Pacific 
 
While I'm here today to represent the role of 
industry, my views may not represent all 
industry on all segments of the James or 
elsewhere in Virginia.  My comments today 
are based primarily on my work experience 
over the last six years as the Environmental 
Manager at Georgia-Pacific's Big Island pulp 
and paper manufacturing facility located on 
the James River in the Upper Middle James 
subarea.  My six years at this facility 
represent only a small fraction of the 105-year 
history of the Big Island Mill.   
 
When I say the facility is located on the James 
River, I truly mean on.  The Big Island Mill is 
located within the flood plain, a remnant of 
the facility's earlier use of hydropower to 
directly drive both the grindstones used to 
turn wood into pulp and drive the paper 
machines.  As such, the facility has 
experienced what seems to be an ever-
increasing frequency of significant flood 
events over the last 30 years.  In April 1992, I 
witnessed the river rise 20 feet in a period of 
five hours, so I know first-hand how volatile 
the James can be.   
 
The mill has numerous "onstream" and 
"offstream" water uses, as defined by Dr. Cox.  
These include three small hydropower 
facilities, water supply systems for both 
process and drinking water use, and return of 
treated wastewater back to the James.  The 
three company-owned hydro dams located at 
the mill site, Coleman Falls, and Holcomb 
Rock downstream are "run of the river" type 
facilities which supply a small portion of the 
mill's power.   

The mill's process water needs are supplied 
directly from the James.  The mill's pulping 
and paper making processes require a 
considerable amount of water but do not 
actually consume the water.  Therefore, the 
same volume of water that is withdrawn from 
the river is returned to the river after 
treatment.  Drinking water for the facility is 
supplied by groundwater wells with the 
resulting treated sanitary wastewater also 
discharged to the James.   
 
The major potential conflict areas associated 
with industrial facilities (similar to Georgia-
Pacific) located in the Upper Middle James 
Subarea include: flood protection, 
maintenance of minimum flow, improvement 
of fish passage, and public access to the 
James.  As a water basin becomes developed 
over time, natural storm runoff controls are 
removed, increasing the potential for 
flooding.  Likewise, increased development 
also increases the need for minimum flow 
management to protect water supply and 
water quality.   
 
While these issues appear to be on different 
ends of the spectrum, flood protection and 
maintenance of minimum flow can be 
enhanced by the same mechanism —
construction of new impoundments.  
Georgia-Pacific, as part of the James River 
Basin Association, strongly supported the 
Gathright Project.  Overall, the project 
benefits appear to have outweighed the 
negatives.  I believe additional projects, 
possibly located on one of the upper James 
tributaries, should be considered.  The 
impacts of water diversion from the upper 
James should also be reevaluated.   
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As an owner of three dams, Georgia-Pacific is 
sensitive to the fish passage and public 
access issues as well.  Dr. Cox notes that the 
current method for dealing with fish passage 
related to existing structures occurs at permit 
reissuance.  Providing fish passage at 
existing dams can require significant capital 
and have adverse impacts on electrical 
generation.  Addressing this issue on a case-
by-case basis is not effective because permit 
terms can vary from 20 to 50 years.  A basin-
wide policy is needed to guide dam owners, 
as well as regulators, and the public during 
FERC relicensing.   
 
Unfortunately, safe public access to the James 
River between Glasgow and Lynchburg is 
difficult because steep terrain and railroad 
right-of-ways restrict access.  These same 
natural and man-made restrictions adversely 
impact safe portage around hydro dams.  
This is further support for developing a 
basin-wide policy to aid in resolving conflict 
on potential local issues.   
 
Environmental stewardship has received 
increased emphasis in the industrial 
community over the last 25 years.  Speaking 
for Georgia-Pacific and the Big Island Mill, 
we know from recent employee surveys that 
our people place a high priority on 
environmental protection, both in our 
manufacturing operations and on our 
forestlands.  That employee commitment 
stems from Georgia-Pacific's public 
commitment in 1994 to a comprehensive set 
of environmental principles and goals to 
guide our company's operations and 
reinforce employee behavior and actions.  
Since that time, we have made significant 
progress in meeting our environmental goals, 
which is evidence that companies can 

successfully balance environmental 
stewardship and economic development 
needs.   
 
While industry has made progress, recent 
consumer surveys indicate that the public 
expects industry to meet increasingly 
stringent environmental standards.  
However, these same surveys have found 
that the public is not willing to pay a 
premium price for products that meet these 
higher standards.  This conclusion is 
consistent with Dr. Cox's comment on the 
conflict between increased opposition to 
projects but the unwillingness to accept water 
use restrictions.   
 
As you can see, there are no simple solutions.  
We must continue working together and 
encourage all of the major participants —
industry, government, environmental interest 
groups and the public-at-large — to stay 
actively involved in this process.  Using a 
collaborative approach, we can continue to 
have a healthy environment in the James 
River Basin and a healthy local economy well 
into the 21st century and beyond.   
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CHARLES WARE 
Conservation Director 
Coastal Canoeists of Virginia 
 
Let me say at the outset that the Coastal 
Canoeists are neither coastal, nor canoeists! 
We're the state's largest canoeing and 
kayaking club, primarily a whitewater 
paddling group, with members across the 
Commonwealth. The club was started in 1965 
in Portsmouth, Virginia, hence the name. I 
came into the field of river conservation 
because I found myself spending a lot of time 
boating, both as a whitewater canoeist and as 
a commercial raft guide on the Falls of the 
James in Richmond. I spent more than fifty 
days paddling last year, and when you're on-
river that much, you observe changes in the 
river environment. This has encouraged me 
to take part in a number of the controversies 
affecting the James River and to develop a 
love for that river, in particular, among the 
others that I've boated. 
 
I think Dr. Cox's paper, and his presentation 
here today, have both provided good 
summaries of some of the conflicts among 
those who wish to make use of the James 
River. I have to admit that in my first several 
readings of his paper, I felt a sense of unease. 
I may have initially misconstrued his central 
point.  In these initial readings, I had the 
sense that Dr. Cox was advocating the 
development of new dams, diversions, or 
impoundments along the James as a means of 
providing additional storage capacity for 
public water supplies. On reflection, I don't 
think that is his position after all. 
 
I can tell you that my own inclination, and 
probably that of most of the members of the 
Coastal Canoeists, is one of total and absolute 

opposition to the construction of new dams. 
In fact, we'd like to get rid of some of the 
existing ones on the James. I often travel to 
conferences with a Coastal display which 
features one of my favorite bumper stickers, 
produced by the national river conservation 
group Friends of the River. It reads frankly 
my dear, I don't want a dam." In all 
seriousness, I have come to realize that the 
only way you can create a major 
impoundment is if you have sufficient 
gradient on a stream to allow water to back 
up behind a dam structure. If you had a dam 
only one foot high, to use an example, it 
would take a million acres of lake surface 
area to store one million acre-feet of water, 
which is a fairly inconsequential amount. 
Where in Virginia are there the large areas of 
land which would be required for new 
reservoirs, on or off-stream?  Obviously, 
deep river gorges with steep gradients offer 
the "best" dam sites, in the minds of dam 
developers. 
 
These stream sections with high gradient and 
large flows are always the prime whitewater 
segments.  We have already lost most of the 
significant whitewater which once existed in 
the United States. The Falls of the James, one 
of the major remaining whitewater 
recreational resources in the Commonwealth, 
was also dammed at one time--there were six 
dams within the Richmond metropolitan 
area, which diverted most of the water out of 
the river at three separate points, and 
obstructed the river at all six locations. Now, 
all but one of these dams has been breached. 
The first few were knocked out by hurricane 
floods. The benefits to the river environment 
were seen immediately, with anadromous 
and catadromous fish returning to the falls of 
the James only after the 1969 Camille flood. 
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These fishery benefits also extend to birds 
and wildlife which feed on the fish--osprey, 
eagles, and cormorants returned to the James 
in the late 70's--but to recreational boaters as 
well.  Frankly, if a river is impounded, it is 
not a natural, living river. 
 
Let me touch on a few other points if I may. 
As a conservation-minded organization, we 
were involved in the so-called "water wars" 
between the City of Richmond and Henrico 
County.  The Richmond Times-Dispatch first 
described the political and legal struggle 
between these two adjacent riparian localities 
as a "water war," The battle has been one of 
words concerning which locality would 
operate water treatment plants, and how 
permitted withdrawals from the James would 
be split up among these and other localities 
and other water users. I suppose I should 
only pick on the City of Richmond, since they 
are not represented here today, whereas  
Henrico County has representatives here. 
However, it was the county which had 
conducted a very elaborate IFIM study to 
determine whether their proposed water 
treatment plant, and water withdrawal, 
would be justified in environmental terms. 
The IFIM, or "Instream Flow Incremental 
Method" uses, among other techniques, a 
system of surveying transept measures at 
various locations on a river to estimate how 
much a withdrawal would lower river levels 
at that point.  This IFIM method is consider 
more reliable than the traditionally-used 
Tenant Method, which has been called the 
"staring off the bridge" method. Tenant, 
basically, found that you could looks off a 
bridge over a stream and estimate how much 
a withdrawal affected it--after the fact, of 
course.  If you can control flows in a stream, 
you can assess different flows using this 

method. 
 
Incidentally, I happen to prefer what is called 
the "Expert Boater" Method of determining 
instream flows—at least for assessment of the 
impact of withdrawals on recreational usage 
of a river or stream. This "expert boater" 
method simply, but effectively, gauges the 
opinions of a panel of expert, i.e. competent 
and knowledgeable, boaters as a means of 
determining the extent to which a stream 
remains boatable as flows diminish (or 
increase). I bring up the Henrico IFIM study 
in order to make what I hope will be a 
humorous point. Henrico's study argued that 
removing water from the Falls of the James 
would increase recreational opportunities, as 
more rocks would be exposed for 
sunbathing. Sunbathing was also measured 
as the most popular form of recreation along 
the James.  The study glossed over the fact 
that the unique feature of the Falls of the 
James is the existence of adventure-class 
whitewater rapids within a major city, the 
nation's best "urban whitewater." Any 
withdrawal, to a greater or lessor degree, 
diminishes that important resource, and 
significant with-drawals hurt it a lot. 
 
There have been occasions where the City of 
Richmond actually flowed more water 
through the James River & Kanawha Canal, 
as a hydropower diversion, than was left in 
the mainstem of the river. This amounted to 
more than 1,000 cubic feet per second in the 
canal versus only 600 cubic feet in the river, 
and this situation occurred as recently as the 
early 1980's. 1 have actually witnessed those 
conditions. City lawyers asserted that this 
dewatering of the mainstem of the James was 
legally permissible, based upon historic 
precedent and traditional water rights law. 
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The "water wars" occurred immediately prior 
to the adoption of a water use agreement 
between the City of Richmond and the 
County of Henrico in 1996. This agreement, 
the Richmond River Management Plan, has 
been endorsed by federal and state 
regulatory agencies, and describes flows 
which will be provided for a reconstructed 
downtown Richmond canal system which is 
now under construction. I'm pleased that 
allocation of water in the James among 
instream and off-stream uses was not left to 
the state courts, which have tended to be 
highly conservative in political and social 
terms, yet anti-conservation with respect to 
the environment. 
 
Recently, the Virginia Supreme Court's 
Jackson River case provided evidence about 
the extent to which the Virginia judiciary 
favors traditional individual property rights 
over competing claims based upon the public 
trust doctrine. Landowners along the Jackson 
River were able to successfully assert an 
ability to exclude fishermen from a navigable 
waterway because of alleged "Kings Grant" 
rights supposedly deeded to ancestors of the 
riparian property owners at some time before 
the American Revolution. The fishermen, 
defendants in a civil action brought by the 
property owners, argued that there was little 
evidence that the chain of title linking these 
royal grants to the current landowners 
existed. I wonder if this case was what 
prompted a group of Canadians with Tory 
ancestry to lay claim to Colonial 
Williamsburg just recently!  I'd guess that 
battles over riparian rights, and over water 
rights, will be a thorny issue for many years 
to come. 
 
I want to touch on the issue of Surface Water 

Management Areas, or SWMAs, which have 
been proposed as one way of arbitrating 
water conflicts. Some conservationists I know 
helped develop the regulations for the 
Virginia Surface Water Management Area 
Program.  Unfortunately, in my opinion, 
these regulations were written so that 
instream uses are assigned lower priority 
than certain off-stream uses, such as 
provision of public water supplies in 
presumably unlimited quantities. Right off 
the bat, recreational uses of the river, 
protection of wildlife and fisheries, and other 
instream uses are assumed to be less worthy 
of protection than urban and industrial uses 
of water. Despite this obvious shortcoming in 
the state regulations, SWMAs could serve as 
a framework for water conservation 
agreements on critical stream segments.  
Regrettably, the state has been extremely 
slow in implementing the SWMA program, 
and has yet to establish the first SWMA. 
 
I'd also like to say something about fish 
passage, a highly topical issue with respect to 
the James River just at this moment. 
Generally, the Coastal Canoeists have found 
that what is good for fish is good for boaters, 
at least on Virginia streams. Fish passages in 
the Richmond area, where some of the dams 
were notched or breached to allow fish 
passage, opened those areas to unobstructed 
recreational boating. There were initial 
concerns that elaborate facilities like flow 
spreaders, moveable gates, and the like 
would be needed at the Richmond fish 
passages in order to maintain navigability of 
the James for commercial rafting and private 
boating, but these concerns proved 
unwarranted. An excellent means of 
improving fish passage, and one which our 
organization and the national boating 



 

 

  
 

43

OPPORTUNITY FOR LEADERSHIP:  The James River in the 21st Century 

organizations can readily endorse, is dam 
removal.  We have actually reached the point 
in this country where environmental and 
recreational groups, as well as regulatory 
agencies, are looking at existing dams to see 
if removal should be considered.  In all 
seriousness, I believe that dam retirement 
should be considered whenever hydropower 
licensing cases arise, and on other occasions 
when opportunities present themselves. 
 
Not far outside the gates of this college are 
several dams, large and small, on the James 
River. The series of James River dams near 
Lynchburg have blocked public access to the 
river, prevent the migration of fish, alter 
water quality, and otherwise affect the 
character of the James River.  Only recently 
has the Federal Energy Regulatory 
Commission {FERC}, which licenses 
hydropower dams in this country, been 
required to consider recreational uses of 
rivers in evaluating the impacts of 
hydropower operations.  Even more recently, 
during the current presidential 
administration, FERC announced that the 
cumulative impacts of dams should be 
evaluated. As Mr. Griffith stated here today, 
it is kind of senseless to look at one dam in 
isolation, wondering what the overall impact 
on the river will be over its 30- or 50-year 
license period, when you have dams on 
either side which may not be touched by the 
regulation. 
 
National boating and river conservation 
organizations, and our group, would like for 
FERC to consider, for the first time in its 
history, what happens to dams after their 
usefulness is ended. There are a number of 
situations in this state where dam operators 
have concluded that their hydropower 

facilities are no longer profitable, and where 
these dams have been abandoned, left in the 
river for taxpayers or somebody else (who 
else, really?) to decommission.  It is time for 
FERC to come up with a realistic policy for 
amortizing existing hydropower dams, so 
that revenues generated over the current (and 
perhaps future) license periods would be 
used to create a fund to be used for removing 
these dams at a prescribed time. The dates for 
removal might be dictated when economics 
suggest that the facilities are no longer 
profitable, or when the fisheries and 
recreational values inherent in an undammed 
river exceed the public interest in having 
hydropower generation at these dams sites. 
Alternatively, I'd like to see a specific excise 
tax imposed on hydropower, with the 
revenues generated reserved for use in dam 
removal projects. 
 
I'd also like to mention something about 
other recreational access issues along the 
James River. I purposely wore a necktie to 
this conference which is decorated with 
railroad company logos, and not simply 
because I'm a train buff.  The major 
impediment to public access to our James 
River is the existence of a major rail line 
along nearly the full extent of this great river. 
This rail line was built along what was once 
the property of a state-owned company, as 
most of the current CSX mainline runs along 
what was once the towpath of the James River 
& Kanawha Canal. The towpath and canal 
were sold to the Richmond & Alleghany 
Railroad, which later formed part of the C&O 
Railroad, today CSX Corporation.  The 
question of railroad liability is one which 
keeps quite a number of attorneys in 
business. All across the nation, railroads are 
becoming increasingly concerned about their 
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liability for injuries or deaths caused by 
trains striking people walking along or 
crossing railroad tracks. Traditional private-
road crossings of railways are being closed to 
all use by vehicles and people, a situation 
which is particularly prevalent here in the 
Lynchburg area. Since hydropower dams in 
the Lynchburg area block the ability of the 
public to move up and down the river, and 
the railways and topography block access to 
shorelines, significant areas of the James are 
closed to public use. Not only is the public 
excluded from the waters of the 
Commonwealth, ownership of which is 
clearly in the public domain, but concerned 
individuals cannot monitor what is 
happening on the closed portions of the river. 
How can water quality monitoring be 
performed if there is no public access? Who 
knows what is really being discharged into 
our river, or how much water is being 
withdrawn for private use? 
 
State "resource agencies," the Virginia 
Department of Conservation and Recreation 
and the Virginia Department of Game and 
Inland Fisheries, came up with the "Partners 
in River Access" plan when several APCo 
hydropower dams were being re-licensed by 
FERC. The Partners in River Access Plan 
provided for river access at sites outside 

located away from the hydro facilities, in 
some cases many miles away, in partial 
compensation for the recreational 
impediments created by the dams, reservoirs, 
and other hydro facilities.  This plan was a 
fairly good solution, if not an ideal one, in 
my opinion. There are often thorny issues 
created by legitimate concerns for public 
safety around dams and facilities, legal 
liabilities, physical site problems, and 
difficulties created by steep cliffs or difficult 
terrain. However, I believe there is the 
potential, if there is a basin-wide policy for 
dealing with the series of hydropower dams 
along the James, for a long range solution to 
many of the access problems over a thirty or 
fifty-year period. I suppose that boaters tend 
to be patient about these things. Many of the 
water issues with which I have been involved 
have been going on for several decades. The 
question, in my mind, is whether our 
children will be able to enjoy a James River 
with better water quality, better recreational 
access, and better scenic and aesthetic 
conditions than exist today, or whether, with 
great effort, we can only hold the line against 
increased pressures for industrial and urban 
uses of the river. 
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MORNING QUESTION AND ANSWER SESSION 
 

QUESTION:  
 
There's a lot of interest in fish and restoring 
some of the fisheries to the upper part of the 
river.  I know in our part of the James, it's 
famous for small-mouth bass fishing.  I have 
a vision of netting shad in the creek that runs 
at the foot of my backyard and being able to 
cook fresh shad roe for breakfast.  Is that ever 
going to happen or am I living in one of these 
dream worlds?   
 
RESPONSE by Greg Garman:  
 
If we use the management paradigm that I 
suggested, managing for a movement back to 
the future, and we look at the historical 
condition, then you aren't living in a dream 
world.  We know that American shad once 
migrated beyond Eagle Rock because 
archaeologists digging in the Middens are 
finding American shad bones all the time.  
We've come so close to eliminating all the 
barriers to upstream migration up until 
Boschers Dam, which is the final dam in 
Richmond, and just when we thought that 
your goal was in sight, we ran into a brick 
wall.  I think that the ecological as well as 
economic advantages of that restoration effort 
are substantial and I hope we can move in 
that direction.   
 
QUESTION:  
 
Is it then stymied for the time being? It 
sounds like a longer story.   
 
RESPONSE by Greg Garman:  

 
Well, what happened is that the fish passage 
structure, in my opinion, was probably over-
engineered by some of the consultants and 
the cost ended up being about $600,000 more 
than all the experts said that it would cost.  
All of Patti Jackson's efforts to raise private 
monies, and all of the state's contribution are 
now very much in jeopardy because there 
isn't that $600,000 to make up the shortfall.  If 
something isn't done very quickly, the whole 
project is in jeopardy of collapsing.   
 
QUESTION:  
 
When you talk about the idea of 
environmental continuum, one end being 
"Walmart for Wildlife" and the other end 
being fish first, I was wondering if that 
Walmart for Wildlife is just the same old way 
of doing business but with some appeal to 
the environmental market.  And if so, isn't 
your fish first paradigm guiding us away 
from this old way of doing business. 
 
RESPONSE by Greg Garman:        
 
I argue that both ends of that continuum tend 
to be operating at the emotional level in a 
very subjective kind of way. I don't think that 
using emotional arguments in an adversarial 
sort of interaction has proven to be very 
useful.  All I'm suggesting is that if we 
simply turn our backs on these two ends of 
the spectrum and walk towards the middle, 
the middle being where we tend to make 
arguments and decisions based on an 
objective informational base, there will be a 
change in business as usual and a different 
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approach to solving some of these problems 
that we've witnessed in the past twenty years.   
 
RESPONSE by Lewis Guy: 
 
I think we set ourselves up sometimes when, 
for the sake of simplicity, we describe things 
in one dimension.  It isn't that simple and 
forces it into a win/lose kind of situation.  
You got to pick either the environment or 
you pick people which then leads a lot of 
good, well meaning people to decide that 
people are bad because people damage the 
environment.  If you are for the environment, 
you've got to be against people, and that's 
ridiculous.  I think rather than one 
dimensional, it's really more three 
dimensional. There are many solutions that 
are beneficial for the environment and 
beneficial for people.  One of the things that 
Maryland has done a lot of work is in 
attacking the issue of quality of life means 
low density.  How much land have we 
wasted in the Chesapeake watershed because 
of the belief that low density is good and 
high density is bad.  I had the privilege of 
visiting the Netherlands not too long ago 
where the density approaches that of New 
York City, and yet the quality of life and the 
environmental surroundings, much of which 
is designed and created by man, is pretty 
good.  I think we've got to break out of the 
one-dimensional analysis and consider a 
wide range of possibilities.  An issue like the 
fish ladder is an economic problem.  If we 
have to come up with the money just for that, 
it may take years and years.  But, if there is 
something else going on that has an economic 
payoff, then you can be creative in coming up 
with solutions. You can get a lot of 
environmental benefits to go along with the 
improvements for industry and people, and 

at the same time provide the environmental 
protection that we are learning is critical to all 
of us.   
 
RESPONSE by Charles Ware: 
 
I guess my natural inclination is to recall 
what Teddy Roosevelt said about the Grand 
Canyon - "Man cannot improve upon it."  I 
don't think that man necessarily can improve 
upon nature, and so most of what we do has 
a very significant environmental cost.  My 
suggestion is that we might look at some 
measures that have been attempted in some 
other parts of the country but certainly not 
here.  For example, despite the competition 
over water which is withdrawn from the 
James River, we still give a price break to 
those who use more.  There is no real price 
incentive for conservation.  In places such as 
Arizona and California where they have 
really acute shortages, they've started 
zapping people that use extraordinary 
amounts of water.  If you chose to water your 
grass every day, people can do it legally, but 
you're going to pay through the nose for that 
privilege.  Ultimately, it really comes down 
to perhaps a choice of what we're going to let 
die: the grass in some people's yard or life in 
the river.  So, maybe it's the pricing structure 
that we need to fiddle with more than 
anything.   
 
RESPONSE by William Cox: 
 
I'll just add to the comment about operating 
in the middle of the spectrum.  Mr. Ware 
interpreted my remarks earlier as me being 
an advocate for impoundments, and I guess I 
sounded that way in part.  What I meant to 
say was that I don't take the position that all 
impoundments are good, but I also don't take 
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the position that all impoundments are bad.  
The notion that we can improve upon nature 
would be true in the absence of humans, but 
since we have all these millions of humans, 
what we have to try to do, in my view, is 
achieve an accommodation.  When I made the 
suggestion that some impoundments might 
be a good thing, I was trying to achieve one 
of those balances to accommodate the 
humans and let other activities continue.  I'm 
not adverse to the notion of pricing incentives 
and those sorts of things to keep demand as 
low as possible.  But, relatively small 
amounts of storage could be provided in a 
very sensitive way.  This should occur only 
when a case-by-case evaluation would show 
that the losses associated with those 
impoundments were more than offset by the 
benefits to the instream activities, as well as 
to offstream activities. There are very few 
ways to accommodate the increase in 
offstream activities and maintain good 
instream conditions in the mainstream except 
by having more water available in some 
offstream impoundments that have been very 
carefully picked.   
 
RESPONSE by Charles Ware: 
 
I think there are many uses that can be 
rescheduled to the periods when water is 
more generally available and that could 
include even industrial uses. If water were 
more expensive during periods of drought, 
industries and other users might do a lot of 
that rescheduling themselves similar to the 
situation of supply of electricity or any other 
part of production. We could use less water 
in the Richmond area because you can look at 
other parts of the country that are at least as 
hot and dry, and they use less water per 
capita.  There just seems to be a whole lot of 

room for improvement.  Again, if water is 
cheap, people aren't going to make an 
investment to save water.  They may not see 
the advantage if they don't actually see the 
cost to the environment.  They may not 
recognize the need to do that either.  This 
concept is called Conservation Pricing, and it 
is one which we should adopt in the 
Commonwealth. 
 
RESPONSE by William Cox: 
 
I'll just pick up on something that Charles 
said.  I liked his idea that maybe it's not so 
much that there are uses of water that are 
okay and uses that aren't okay, but there are 
uses that are more basic and fundamental.  
Water for these basic uses should not cost a 
lot while use for other purposes will require 
a premium payment. That keeps us from 
being in the  position of having to legislate—
you can do this, or you can't do that. 
 
QUESTION: 
 
I keep thinking of part of Dr. Cox's speech, 
that the best available yardstick for judging 
these things says that at a 20 percent 
withdrawal of the river's flow, we reach a 
greater likelihood of conflict.  It sounded as if 
we're on some kind of conflict threshold.   
 
RESPONSE by William Cox: 
 
The people that I quoted for that statistic 
published a book on the subject which was 
distributed through UNESCO. They did 
considerable analysis and decided that as 
long we weren't trying to take out more than 
10 percent of the flow in this cumulative 
fashion, then there were almost no problems, 
i.e., no impoundments were necessary.  
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Between 10 and 20 percent, problems 
increased.  Their conclusion was, based on 
lots of observation, that above the 20 percent 
cumulative withdrawal, additional growth 
required significant investment in 
impoundments. 
 
QUESTION:  
 
Given that we've struggled with the State 
Water Commission for over twenty years 
trying to figure out what the state's role is, 
and then back in 1989 these five water laws 
were passed including the Surface Water 
Management Act which provided a vehicle 
for the state to step into areas where surface 
water was at risk during drought conditions, 
and given the fact that in the last seven years 
no stream sections in the state have been 
designated as surface water management 
areas, and that the Growth Commission met 
for about five years struggling with the whole 
issue of growth and part of that issue is 
moving water from the haves to the have 
nots, and some of the interbasin transfer 
issues, what specifically do you see as the 
role of the state in bringing all of this to some 
kind of closure, or providing a vehicle for the 
conflict resolution? 
 
RESPONSE by William Cox:  
 
You've raised a very thorough set of 
questions, several points of which I can 
comment on.  The level of state involvement 
can be many different things.  One Virginia 
tradition is to create programs such as the 
SWMA program and then not support it from 
the standpoint of any new resources and, 
therefore, the program largely exists on paper 
only.  In fact, if you were an outsider who 
surveyed the Virginia legislation on water 

matters, you might conclude that Virginia 
was quite aggressive about lots of things, 
such as instream flow protection. But, most of 
those programs are created without new staff, 
and without a specialized budget.  At the 
present time, water quantity issues almost 
have no staffing in the relevant agencies.  So, 
one specific step that would require no 
change in legislation would be more 
aggressive implementation and administra-
tion.  Within the existing policy, tremendous 
things could be done, i.e., assistance to 
localities, more planning activities, and more 
coordination. Some statement of authority 
exists for most all of those activities.   
 
Of course, the simple existence of a program 
can have an effect.  For example, with regard 
to the Surface Water Management Area Act, 
there is a provision which says that 
agreements among water users are to be 
encouraged and are to be accepted in place of 
regulation.  I think the very existence of the 
act has stimulated discussion, and in the 
recent agreement between Henrico and 
Richmond, some attention to the minimum 
flows of the river are included.  So, just 
having that law in place has had some effect.   
 
Beyond more aggressive implementation and 
better utilization of existing programs, there 
are a number of additional steps that this 
state could take.  The paper to which you 
referred was one that Len Shabman and I did 
in various forms.  Because most of our water 
conflict in Virginia (or a lot of it) involves 
moving water across political boundaries, we 
proposed that one service the state could 
provide would be some sort of arbitration 
mechanism so that there would be someone 
who had a comprehensive view as opposed 
to just bits and pieces of the issue.  The 
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proposal was to have all the documentation 
on environmental impacts, and other issues 
considered in this comprehensive process, 
with encouragement for settlement by the 
parties.  There would be the backup of a 
decision being handed down through official 
channels, but always with consideration of 
compensation over and above any actual 
losses and lands taken because one area had 
lost a resource to another.  This proposal was 
basically an arbitration process which would 
have involved a much greater participation at 
the state level.  So, this approach is step two. 
 
Step three would be similar to Georgia's 
approach.  For instance, there has been 
advocacy and discussion in the past that 
Virginia should build the Lake Genito project 
and be in the wholesale water business. That 
project could have collectively solved several 
shortage problems in the southeastern part of 
the state, and is the most aggressive 
approach.  It would put Virginia in the same 
kind of situation as California or Utah in a 
lesser scope, but in the same kind of 
operation of actually committing state 
resources to development of these kinds of 
projects.  This project is several steps down 
the road from some of these other things and 
perhaps is not to be as seriously considered 
in the short term.  But, we've got all these 
different levels of possible commitment.  My 
final point would be to just re-emphasize the 
fact that we have a fair number of measures 
on the books and with aggressive 
administration, funding, and staffing, lots of 
these things could happen without any 
additional legislation being passed.   
 
QUESTION:          
 

When you talk about the conflict, and the 
resources, and the common ownership, you 
have a legal problem here with the riparian 
rights of the land owners where the water 
flows through.  You're talking about dealing 
with property rights that go to the river.  I 
would like to hear what you have to say 
about that.   
 
RESPONSE by William Cox:         
 
The riparian doctrine which basically defines 
water rights as an aspect of riparian land 
ownership does in effect change water from 
the pure definition of a common resource.  It 
creates a class of people who have water 
rights; the vast remainder of the public do not 
have water rights under that system.  It's not a 
public resource in the pure sense of that term.  
The principles of the doctrine essentially say 
that those people who own that land get to 
divide up the water among their uses 
according to some notion of sharing, and no 
one can take the total flow.  The principles 
must be applied and conflicts adjudicated on 
a case-by-case basis by the courts. This 
approach treats water as a common property 
resource within a much smaller pool of 
people than the public-at-large.  In the past, 
the public-at-large had very little to say about 
what happened within that group. In fact, 
when two or three water users were battling 
each other, they might get an adjudication to 
divide the flow between just those particular 
users.  There's a case in California, which 
amazingly has up until recently honored 
riparian rights,  that I use in one of my classes 
to illustrate what can happen when there are 
two water users on a stream. They just 
divided the flow between the two of them.  
Third parties essentially had no standing to 
be heard and no participation in those 
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proceedings.  By superimposing rules like 
the Surface Water Management Area Act and 
other kinds of constraints, riparian land-
owners who have these special rights are 
further restricted from the standpoint of 
protecting public interest.  Dividing the flow 
does not necessarily mean dividing by two, 
but might mean reserving something aside 
and then dividing what is left.  So, it's a much 
more complex situation.  Because of concern 
about the common pool nature of riparian 
rights, most states that have traditionally 
honored riparian rights have abandoned the 
system.  Virginia has done that in part 
through the SWMA program but is now 
among a small group who continue to honor 
those rights.   
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LUNCHEON PRESENTATION 
 

Robert E. Roberts 
Executive Director 

Environmental Council of the States (ECOS) 
 
I appreciate the opportunity to speak to you 
this morning about my association, the 
Environmental Council of States (ECOS), and 
what I think is happening in the 
environmental field. I want to start by telling 
you something about ECOS.  Then,  I want to 
talk about four projects which are occupying 
a lot of our time, and briefly about three 
trends which will dominate environmental 
activities in the next few years. 
 
First, let me tell you about ECOS. We are the 
national, non-partisan, non-profit association 
of state and territorial environmental 
commissioners. Every state and territory has 
an agency that is the analogue to the US 
Environmental Protection Agency.  It may be 
located in different places in different state 
governments, and called different things in 
different states.  Sometimes that agency is in 
the health department, or in the natural 
resources department, or all by itself in a 
stand-alone department. But wherever it is 
located, it usually has the same general 
responsibilities — to carry out environmental 
protection programs within the state. The 
head of this activity is appointed by the 
governor, or  by a board or commission 
appointed by the governor, and is usually of 
cabinet rank within state government. 
 
There are 55 states and territories with such 
programs, and 50 are currently members of 
ECOS. We think that's pretty good 
considering that we were established in 

December 1993 and are, therefore, not yet 
three years old. For the first 15 months, ECOS' 
affairs were run by a consulting company, 
and then a decision was made to move to a 
more traditional format with hired staff. I was 
hired as the first full-time executive director 
and started work on March 1, 1995. 
 
We have three responsibilities.   The first is to 
serve as a clearing house for information. If 
Harold Reheis in Georgia has a good idea 
about how to carry out an environmental 
program, how does Bob Shinn in New Jersey 
hear about it? If Bob Varney in New 
Hampshire is faced with a new problem, how 
does he know that Mary Gade of Illinois 
already has a solution, or maybe already 
knows a great way not to solve the problem. 
By the way, those four are the ECOS officers 
for this year, and no association executive 
director ever went wrong mentioning his 
officers as often as possible. 
 
But,  our first responsibility is to share 
information to keep from inventing the wheel 
55 times. At our last annual meeting in 
September in Seattle, we had a two- hour 
session with state commissioners standing up 
and describing some innovation they had 
worked out. We passed around the paper 
copies of the innovations, (one good idea to 
the page),  and printed front and back, it was 
an inch thick.  We thought that sharing 
information was important in Phoenix, 
Arizona, in 1993 when ECOS was established. 
 
The second responsibility of ECOS is to 
encourage regional cooperative approaches 
and solutions. If you follow the issue of 
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devolution of federal programs to the states, 
you know that one of the questions often 
asked is: “What about environmental impacts 
which occur outside a particular state as a 
result of something taking place in that 
state?” How can that be solved except at the 
federal level?” 
 
Part of the answer is that the states working 
together can solve a great number of 
problems. For example,  the Ozone Transport 
Assessment Group (OTAG) was established 
so that there would be a forum in which 
states and other interested parties could 
discuss the problems of the movement of 
ozone from state to state, thereby making 
achievement of air quality goals more 
difficult. OTAG was to provide a place to talk 
about that problem. It was thought that a 
relatively small number of states and a 
relatively small number of other participants 
would be involved. There are now 37 states 
in the process and more than 650 interested 
parties. I was at the recent OTAG Policy 
Meeting in Norfolk, Virginia, and I got the 
last seat on the last row, next to the back 
door. This process is becoming the model for 
public participation in public policy making. 
 
ECOS' final responsibility is to articulate state 
and territorial positions on environmental 
issues to the Congress and to EPA. That's 
sometimes called 'lobbying", and sometimes 
called "providing technical assistance." 
Whatever you call it, we mean that states 
which issue almost all of the rules, almost all 
of the permits, and carry out almost all of the 
enforcement actions should be involved early 
on in the development of statutory require-
ments and national policies. 
 
Information sharing, cooperative approaches 

and articulating state positions — that's what 
we do in ECOS.  There are four projects 
which are taking a lot of our time. The first 
one I’ve already covered, and that's OTAG. 
The second is Global Climate Change, and 
I'm not going to talk about that in detail.   I'm 
leaving you a short summary of what ECOS 
is trying to do in that area. 
 
The third one is  The National Environmental 
Performance Partnership System (NEPPS).  
NEPPS is an agreement which changed 
fundamentally the way in which 
environmental protection is carried out in 
this country. It was signed between Tom 
Looby of Colorado, who was president of 
ECOS at the time, and Mary Gade of Illinois, 
who was the ECOS vice president, and Carol 
Browner and Fred Hansen of EPA. Let me 
give you a couple of examples: 
 

• NEPPS includes something called 
Performance Partnership Agreements  in 
which EPA and individual states decide 
and commit in writing what each will do 
to carry out environmental programs in a 
particular state. There is included, but not 
yet implemented, a system of differential 
oversight  where EPA agrees to spend 
more time reviewing states’ programs 
which are being developed and less time 
reviewing mature programs with long, 
solid records. That makes good sense and 
it is an intelligent use of taxpayer dollars. 

 

• NEPPS also includes something called 
Performance Partnership Grants which 
allows a state commissioner to move 
money from where he or she has it to 
where it is needed. The best way to 
describe it is this — when I was the 
secretary of the South Dakota Department 
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of Environment and Natural Resources, 
about 95 percent of the discharges to air 
made in the entire state were made by one 
facility. I could have put a fellow on a hill 
and watched that discharge all day long, if 
we had had a hill in that end of South 
Dakota. I never spent all my "air money." 
But more than 95 percent of the drinking 
water programs in South Dakota used 
ground water for drinking water and that 
required a lot of protection. I was always 
short of "drinking water money." Under 
this program, I could have moved the 
money, and that’s important. 

 
But, here's the most important thing about 
NEPPS. It is the framework in which 
environmental devolution will take place. 
Many state agencies and federal agencies do 
not have a formal way of deciding the 
division of responsibilities. As federal 
programs are devolved in those areas, the 
process is, in my judgment, going to be 
harder than it will be in the environmental 
field because we already have thought 
through how to do it. 
 
The fourth program that is taking a lot of our 
time is Project XL.   Under this program, 
individual industries, and in one case an 
entire state, can trade stronger environmental 
programs for more flexibility in carrying 
them out. Let me give you an example: a 
manufacturing process which made 
discharges to both air and water needed to 
change the ratio between air discharges and 
water discharges from time to time, but 
needed a new permit each time it did so. By 
the time the permit was issued, the economic 
conditions which made the shift 
advantageous were long gone. So the 
company said, “Let us make that change 

without getting a new permit, and we'll agree 
to reduce our discharges by X percent.”  
Now, you understand that this company was 
already in compliance with the rules. What 
they were offering to do was go beyond 
compliance in return for a little more 
flexibility. 
 
Now, doesn't that seem to you to be a good 
program for everybody? It's a good program 
for regulators because discharges are 
reduced,  the public because the air and 
water are cleaner, the business because they 
can respond to economic circumstances, and 
the regulator-regulatee relationship  because 
they agreed together to do something. 
 
I wish I could report to you that Project XL is 
going like gangbusters, but it is not. Some 
participants believe that further statutory 
authority is required to make the program 
work. Some believe that cultural changes in 
EPA, in state agencies, and in private 
businesses are required. Some don't trust the 
program. A committee of state 
commissioners is working directly with Carol 
Browner and Fred Hansen to make this 
project work, and it holds out a lot of 
promise for all of us. 
 
OTAG is establishing the model for public 
participation in the development of public 
policy. NEPPS is the framework within which 
devolution of environmental programs to the 
states will take place.  And, Project XL is 
exploring new territory "beyond compliance" 
and promises to establish new relations 
between regulators and the regulated 
community. 
 
Finally, let me talk about three trends that, I 
think, are changing how environmental 
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protection takes place in this country. The 
first one I've already talked about is the 
devolution of programs to the state level. I 
believe that the movement of responsibilities 
to the states is going to continue irrespective 
of who wins which election. I think this 
movement is driven not by partisanship, as 
much as by the growing realization that one-
size-does-not-fit-all, that conditions differ 
from state to state, and that some 
decentralization of environmental authority 
is good for everybody. I think this movement 
is also driven by the political facts of life, as 
government is expected to manage better, 
spend less, explain more, and move faster. 
 
States welcome the opportunity to make 
more of their own decisions. But, if 
devolution is going to work, three conditions 
must be met: First,  EPA must be truly 
committed to doing it. You can't pretend to 
extend an authority to the states, and then 
come along later and say, "But you didn't 
make the decision we would have made." 
States are not branch offices of the federal 
government, and if they are to administer 
programs within their states, they must have 
the necessary authority and flexibility to do 
it. 
 
The second condition to make devolution 
work is that there must be sufficient resources. 
There is a difference, as George Britton, 
Deputy City Manger of Phoenix, says,  
“Between a devolution and a dump.”  If this 
becomes a quick way to pass the buck, but 
not the bucks, to somebody else, it won't 
work. And the third condition is that there must 
be measurable results,  not of money spent, not 
of man-hours expended, not of permits 
issued, but measurable results of how the air 
and water are made cleaner, and how public 

health is improved.  These are all necessary 
for devolution to work. That's the first trend 
to which we have to adjust. 
 
The second trend is the shift from point 
source to non point source pollution. That 
means a shift in focus from end of the pipe" 
(or smokestack) to pollution by accretion — 
the buildup of impact from many small 
activities. This is a change of the most 
profound nature. When the state 
environmental regulator visits the XYZ 
corporation, he is probably referred to the 
vice president for environment, health and 
safety. Teams of engineers from both sides 
whip out their lap tops and proceed to show 
each other their data. Both sides speak the 
same language, have the same training, and 
belong to the same engineering association. 
 
But, when that state regulator turns next to 
the Friendly Mom-and-Pop dry cleaners, 
there is no engineering department, no 
professional environmental experience, just a 
small businessman trying to make a living. 
Programs, which rely for their success on 
commonalties between the regulator and the 
regulated community, may fail simply on the 
lack of communication. 
 
Here is the change simply stated.  We are 
moving from a small universe of big 
dischargers to a gigantic universe of small 
dischargers, including homeowners, small 
businessmen, ranchers, and farmers.  Now, if 
you don't believe that will change the politics 
of environmental regulation, you haven't 
been paying attention. 
 
The third great change is the shift from 
environmentalism as a crusade to environ-
mentalism as public policy. Now, I don't 
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mean to take anything away from those who 
have long been active in environmental 
issues when I say it started as a crusade. 
There were good guys and bad guys. The 
good guys wore white hats, and the bad guys 
lived at Love Canal and Times Beach, were 
dressed in asbestos and PCPs, and had spray 
cans full of CFCs in their holsters. 
 
That orientation resulted in enormous 
accomplishment for the nation. The air is 
cleaner, the water is cleaner, waste materials 
are handled more intelligently, the ethos has 
changed for business, and the consciousness 
of the average citizen has been substantially 
raised.  In order to accomplish all this, we 
needed a centralized command-and-control 
system. We needed standards, and we 
needed the threat of enforcement to make 
recalcitrant persons meet the standards. 
Environmentalism was a powerful idea 

whose time had come, and the nation is better 
because of that. 
 
But we've gone about as far as we can go in 
that direction. The times, as Bob Dylan 
explained when I was young and the world 
seemed simpler, they are a'changin'. And, our 
approach has got to change also. 
 
Devolution of programs to the states, 
movement from the big end of the pipe 
regulation to small accretion regulation, 
change as a program grows and matures — 
those are some of the challenges faced by 
everyone in this room, as we try to find ways 
to improve the protection of our 
environment. 
 
I am delighted to join you in this effort, and I 
am confident that we will succeed. 
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AFTERNOON SESSION 
 

WATER QUALITY MANAGEMENT FOR THE JAMES RIVER 

Carl Hershner, Professor 
Virginia Institute of Marine Science 

College of William and Mary
 

INTRODUCTION 
 
The James River basin, along with the other 
major Chesapeake Bay tributaries in Virginia, 
is finally beginning to think of itself as an 
area united by a common interest and goals. 
The immediate goal is improvement of water 
quality. A review of current conditions and 
an assessment of future issues indicate a 
need for coordinated, but not necessarily, 
uniform action across the basin. Effective 
water quality management will have to deal 
with the reality of a growing and spreading 
human population, the challenge of enforcing 
responsibility for mitigation of impacts, and 
the necessity of motivating action. The 
program that emerges from early planning 
should recognize the differences between 
major regions of the basin, that the regions 
are not independent, and strive to operate at 
scales appropriate to both the problem and 
the solution.  
 
Designing a water quality management 
program for a river basin can be viewed as a 
two-phase operation. The first phase is an 
exercise in identification of pollutant sources, 
the selection of appropriate mitigation 
techniques and deals with things as they are. 
It is by no means simple.  Of it often means 
trying to undo decades to  centuries  of  
impact and practice. The second phase is 
prospective in the sense of trying to prevent 

future degradation. It can be equally 
challenging because it can entail constraining 
expectations for future development of a 
river basin. It is possible to succeed in both 
phases if planning is based first on what is 
practical and second on what is desired. This 
is not necessarily the way water quality 
management has always been approached, 
but at the scale of a river basin it should be 
both practical and desirable. In a single river 
basin, it is possible to know enough about 
where the water is and where it is going, 
what is being done to the land and how it is 
impacting water quality, and how pre-sent 
conditions are likely to evolve into the future, 
to allow planning and management to be 
consistent and effective. 
 

BASIN OVERVIEW 
 
Physiographic Regions 
 
The James River basin drains almost one-half 
of all the Virginia lands in the Chesapeake 
Bay watershed. From Newport News, where 
the James and the Elizabeth Rivers flow into 
Hampton Roads, west to the West Virginia 
border, there are approximately 22,400 km2 
in the basin. This area can be roughly divided 
into three physiographic provinces: the 
Coastal Plain (approximately 5,000 km2); the 
Piedmont (approximately 9,700 km2); and the 
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mountains (about 7,700 km2, including the 
Blue Ridge and the Ridge and Valley areas).  
 
The Coastal Plain is composed of relatively 
young material in geologic time. Surface 
materials are mostly marine sediments from 
the Tertiary and Quaternary Periods (65 
million years ago to the present). Relief is 
generally low with maximum elevations of 
about 300 feet. The unconsolidated sediments 
in the Coastal Plain tend to erode easily. Both 
surface runoff and shoreline erosion can 
introduce large quantities of sediments and 
nutrients to surface waters. Rainfall over 
large areas can also transport dissolved 
materials into the extensive unconfined 
surface aquifers, which can then discharge to 
local surface waters. 
 
The Piedmont is a region of very old 
metamorphic rocks with relief of 200 to 500 
feet. The region is characterized by deep 
soils. It is described as maturely dissected 
implying that drainage patterns are not 
actively developing and soil losses are 
relatively low except in areas of surface 
disturbance, such as croplands. 
 
The mountain region is often divided into 
three subregions by geologists. The Blue 
Ridge lies next to the Piedmont and is 
comprised of metamorphic igneous and 
sedimentary rocks. Elevations extend to 4,000 
feet. The James River crosses the Blue Ridge 
west of Lynchburg and enters the Valley and 
Ridge region. This area is a highly folded and 
composed of mostly sedimentary and 
metasedimentary rock formed during three 
mountain building events in the Paleozoic 
Period (570 to 245 million years before the 
present). The valleys are floored with 
limestone and exhibit karst topography. In 

this region, rainfall can move quickly into 
groundwater aquifers. The third region is the 
Appalachian Plateau, an area of essentially 
horizontal, but highly dissected sedimentary 
rock. The Appalachian Plateau is basically 
the western border of the James River basin. 
 
Landuse 
 
Landuse within the James River basin covers 
all potential varieties from highly urbanized 
to preserved forest lands. When scientists 
and managers evaluate landuse patterns for 
water quality management purposes, they 
are prin-cipally interested in the distribution 
of three general classes of use: developed, 
agricultural, and forested. The James River 
basin remains about 63 percent  forested, 
with approximately 23 percent of the total 
surface area in agricultural uses and slightly 
less than 10 percent developed. Within the 
basin the general pattern of landuse is 
urbanized in the Coastal Plain, agricultural in 
the Piedmont, and forested in the mountains. 
The principal centers of development are 
found at the mouth of the river, the fall line, 
and near the gap into the mountain region. 
This pattern still reflects the importance of 
the river in the early development of 
commerce in the basin. The general pattern is 
likely to be sustained well into the future, 
although development in the coastal plain is 
beginning to fill the reach between  the river 
mouth and fall line.  
 
The distribution of landuses within the river 
basin seems logical when one considers the 
relative advantages each region offers for 
certain uses. The deep soils, moderate slopes, 
moderate climate, and relative proximity to 
large urban centers makes the Piedmont an 
excellent area for agriculture. The mountain 
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region offers suitable, but limited 
agricultural opportunities in the valleys, is 
relatively diff-icult to access, and thus is well 
suited for low intensity uses such as 
silviculture. The Coastal Plain is suitable for 
either agriculture or silviculture, but it is 
comparatively easy to develop with existing 
population and trans-portation centers. This 
recognition of relative suitability for certain 
uses is an important consideration in 
planning or managing activities which can 
impact the environment.  
 
Impacts on Water Quality 
 
In the case of water quality, landuse activities 
are understood to have differing impacts. 
When watershed models are constructed to 
simulate water quality conditions, forested 
lands are generally considered to have the 
minimum level of impact. Nutrient, 
sediment, and toxic loading of surface waters 
by adjacent forests is orders of magnitude 
less than equivalent areas of agricultural or 
developed landuses. The differences between 
agriculture and development is often less 
than one might expect. Both turn out to be 
significant generators of nutrient loading, 
although the mechanism of delivery to 
surface waters may differ. Generally, 
agriculture is a larger generator of sediment, 
but either can generate significant loads of 
other pollutants such as pesticides and heavy 
metals. 
 
Each of the three types of pollutants 
mentioned above create specific, and some 
times related, problems in surface waters. 
Toxics, as a group, are actually quite diverse, 
including everything from oil and greases, 
herbicides/pesticides, and metals such as 
copper and mercury. Acute toxicities and 

residence times in the environment are 
similarly diverse, but the basic impact of the 
group, as the name implies, is that they are 
deleterious to biota. Nutrients, specifically 
nitrogen and phosphorus, pre-sent a different 
type of problem. Nutrients are essential for 
all living organisms. Water quality problems 
are created by too many nutrients. Large 
concentrations of nitrogen and phosphorus 
can stimulate overgrowth of phytoplankton 
in surface waters. While phytoplankton 
serves as food for other organisms in the 
water column, too much phytoplankton can 
prevent light from reaching other submerged 
aquatic vegetation, can actually compete with 
other organisms for oxygen in low light 
conditions, and can result in complete loss of 
oxygen from parts of the water column when 
it dies and decomposes. Sediments can also 
block light penetration of the water column. 
As it settles from the water column, sediment 
can smother benthic communities, and it can 
compound problems by bringing along 
nutrients and toxics adsorbed to sediment 
particles. With all three types of pollutants, 
the basic method for reducing negative water 
quality impacts, is to prevent or reduce pol-
lutant introduction to the water.  
 
Water Quality in the James River 
 
In a recent analysis of trends in nutrients and 
suspended solids at the fall line of the James 
River, the U.S. Geological Survey (USGS) 
concluded that the contribution of nutrients 
and suspended solids from nonpoint sources, 
such as agricultural and forested lands, had 
not changed significantly in the period from 
1988 to 1995. A detailed analysis of flow 
records actually suggests that agricultural 
BMPs in the region above the fall line might 
be generating a small reduction in nitrogen 
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loading in the base flow, but this may be 
offset by increases from other nonpoint 
sources or increasing development. 
Phosphorus loads decreased significantly in 
the 1988 to 1990 time period, presumably 
reflecting implementation of the statewide 
phosphate detergent ban in 1988. However, 
from 1990 to 1994 point source loading 
increased to a level which partially erased the 
improvements attributable to the ban. 
 
Below the fall line, the James River is 
generally considered to be nutrient enriched. 
Most of the nutrient loading comes from 
point sources, such as the Hopewell 
Wastewater Treatment Plant. Nitrogen levels 
in the tidal portion of the river are elevated 
(approximately 0.7 mg/l for 1984-1991) and 
were increasing in the middle and lower 
reaches of the tidal portion over the sample 
period. Phosphorus which is always high at 
the fall line in the James relative to other 
major tributaries, remains high throughout 
the tidal portion of the river. Despite the high 
nutrient concentrations, and the resulting 
high chlorophyll levels, there typically is not 
a problem with low dissolved oxygen in the 
tidal James. This is attributed to circulation 
patterns which can bring oxygenated bay 
water well upriver. 
 
Management of Water Quality 
 
There are two general classes of water 
pollutant sources: point and nonpoint. Point 
sources, as the name implies, are those 
discharging pollutants to water bodies at a 
discrete point. Outfalls from wastewater 
treatment plants, industrial operations, and 
power plants are all examples of point 
sources of pollution. Nutrients and toxics are 
the two types of pollution most commonly 

associated with point source discharges. 
Reduction of point source pollutant 
discharges is achieved by either reducing the 
use of a particular pollutant (the ban on 
phosphorus detergents is a good example) or 
increasing the efficiency of removal of the 
pollutant from the discharge stream (adding 
biological nitrogen removal to wastewater 
treatment plants is one example). 
 
Nonpoint source pollution enters surface 
waters from diverse and diffuse sources. 
Surface runoff, groundwater discharges, and 
shoreline erosion are all examples of 
pollutant introduction modes which are 
"nonpoint." Reduction of nonpoint source 
pollutant discharges is also achieved by 
either reducing the initial introduction of the 
pollutant to the environment or by working 
to remove it from the environment before it 
reaches surface waters. Collectively, these 
approaches are referred to as best 
management practices (BMPs). Conservation 
tillage to reduce sediment erosion and 
nutrient management planning to reduce 
fertilizer use are examples of efforts to limit 
the amount of a pollutant introduced to the 
system. Vegetated buffer strips, infiltration 
trenches, wet and dry detention ponds, and 
minimized areas of impervious surfaces are 
BMPs which allow natural processes to 
reduce the total amount of pollutants 
successfully delivered to surface waters.  
 
In Virginia, all levels of government, from the 
federal down to local, operate regulatory 
programs which explicitly or implicitly seek 
to maintain or improve the quality of our 
surface waters. The federal Clean Water Act 
includes specification of water quality 
standards, construction funding for 
wastewater treatment facilities, and the 
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preservation of natural areas important to 
water quality such as wetlands. The Natural 
Resources Conservation Service is another 
federally operated program which has a 
major emphasis on farm management and 
implementation of agricultural BMPs. 
 
At the state level, the Department of 
Environmental Quality has implemented a 
Virginia Water Protection Permit Program 
which has purview over activities directly 
impacting water quality in the 
Commonwealth. Like the Clean Water Act at 
the federal level, it allows the state to set 
specific standards for discharges to surface 
waters, and lets the state regulate activities 
impacting wetlands. In fact, the U.S. 
Environmental Protection Agency (EPA) 
delegates some of its regulatory authorities 
under the Clean Water Act to Virginia and its 
Water Protection Permit Program to avoid 
unnecessary duplication of regulatory 
oversight. Two other state level programs 
affecting water quality include the Virginia 
Marine Resources Commission's (VMRC) 
Subaqueous Lands and Wetlands 
management program and the Chesapeake 
Bay Preservation Act implemented by the 
Chesapeake Bay Local Assistance 
Department (CBLAD). The former implicitly 
pursues water quality enhancement by 
preserving natural wetlands to the extent 
practical. The latter explicitly focuses on 
water quality maintenance and improvement 
by regulating riparian landuse in the Coastal 
Plain.  
 
Between the state and local governments, 
there are regional entities which can also 
affect water quality management. Typically, 
these regional organizations do not have 
regulatory authority, but their actions serve 

to effect how other programs operate and 
succeed. Soil and Water Conservation 
Districts (SWCDs) are supported by federal, 
state, and local funds. SWCDs basically 
represent the operational end of the NRCS 
program, and as such, focus on farm 
management and related landuse practices. A 
completely different type of regional entity is 
represented by water supply authorities, 
such as the Newport News Waterworks and 
the Norfolk Waterworks which collect, 
transport, treat, and deliver potable water to 
much of the Hampton Roads area, the mouth 
of the James River. A similar type of regional 
service authority is the Hampton Roads Sani-
tation District which operates waste-water 
collection and treatment facilities throughout 
much of the same urban area. 
 
At the local level, implementation of the 
Chesapeake Bay Preservation Act (CBPA) is 
effected through zoning ordinances and 
erosion/sediment control programs. The 
CBPA makes implementation of these 
ordinance programs explicit management 
tools for water quality maintenance and 
improvement. 
 
The vast majority of the existing water 
quality management programs are 
"command and control" type programs. They 
set goals, establish performance standards, 
and require compliance under threat of 
sanction. In general, they also tend to be 
consistent across the geographic extent of 
their purview. There are only limited 
variations among regions in the river basin 
for performance standards and regulatory 
guidelines. Consistency and equability are 
arguably higher priorities than local or 
regional efficacy. 
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CURRENT AND FUTURE ISSUES 
 
The Challenge of Selecting an Objective 
 
Of the many issues to be addressed in 
planning for the James River basin, water 
quality may be among the most basic. This is 
because the strategies for economic and 
social development in the basin, have 
consequences for water quality. A decision to 
convert forested lands to some other use, 
brings an almost unavoidable increase in 
pollutant loading from the area. Conversely, 
changing an agricultural area to some other 
use may result in a reduction, or at least a 
change, in the type of loadings generated. 
Under-standing these consequences, and the 
options for mitigating them, are the basis for 
informed and effective management. 
Therefore, an approach to planning which 
starts with the identification of practical and 
desired water quality objectives, can result in 
useful guidance in considerations of 
economic and social development options.  
 
However, in practice the selection of water 
quality objectives is not always 
straightforward. The current efforts to 
develop "tributary strategies" for reduction of 
nutrient loads are a good example of the 
complications. The Chesapeake Bay program 
used a sophisticated mathematical model of 
the hydrodynamic and biological processes 
in the mainstem of the Bay to calculate the 
impacts of increasing nutrient loads. 
Simplifying what was actually a very 
complex series of analyses, the conclusion 
was that reducing nutrient levels in the 
mainstem to 60 percent of what they were in 
1985 would significantly improve dissolved 
oxygen concentrations. This, in turn, would 
enhance the habitat quality for ecologically 

and economically important species. It would 
seem logical that one means of achieving the 
desired reduction would be to strive for 
equivalent reductions in all the major 
tributaries delivering nutrients to the Bay 
mainstem. It turns out, however, that all 
tributaries are not equal in the degree to 
which they impact conditions in the Bay 
proper. The James River, for example, is 
relatively unimportant as a contributor to 
nutrient loads in the bay.  
 
So how should water quality objectives be 
established for the James River? Using living 
resource goals as a rationale has an intuitive 
appeal in this effort. The decline in finfish 
and shellfish stocks in the river is 
documented, and restoration of these 
resources to a level which would allow a 
sustainable harvest is an easily articulated 
goal. The problem is that water quality is 
only one factor in the declines. This presents 
two problems. First, the exact contribution of 
degraded water quality to the decline of 
fisheries stocks is not always well 
understood, and so the degree of 
improvement in water quality necessary to 
support recovery is not always precisely 
known. Second, even if water quality 
conditions were successfully improved, 
fisheries might not rebound, leading to 
criticism and, perhaps abandonment, of the 
management effort.  
 
Submerged aquatic vegetation (SAV) offers 
another, somewhat more useful, living 
resource rationale. This is because the current 
state of understanding about SAV allows us 
to specify the levels of nutrient and 
suspended sediment loadings which must be 
achieved in order to permit survival of the 
plants. In many parts of the Chesapeake Bay 
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system, this allows managers to establish a 
goal of reestablishment of SAV throughout its 
historic range, and thus specify water quality 
conditions to be attained over that same 
range. The James River is a bit problematic in 
this effort because there is not much evidence 
suggesting extensive historic coverage of the 
river by SAV. 
 
There is no simple solution to the problems 
of using living resource restoration as a 
rationale for water quality management. The 
practical solution has been to select targets 
which are reasonable in other systems, with 
the intention of modifying them as our 
knowledge improves. A decision to pursue 
water quality conditions sufficient to permit 
SAV growth, for example, is a quantifiable 
objective with potentially beneficial con-
sequences. The "do nothing until we know 
more" alternative is actually a decision to 
continue degrading the system, increasing 
the difficulty of subsequent cleanup efforts. 
 
The problems of selecting a water quality 
objective underscore the first issue 
confronting the James River basin — "What 
will the objective be?" At present, the 
question is being answered by adopting a 
uniform reduction target which is consistent 
with the baywide 40 percent nutrient 
reduction goal. In the James River, however, 
it may ultimately be possible to define 
targets which are more clearly based on the 
conditions and goals for long-term use of the 
basin. Because of the way the Chesapeake 
Bay system is plumbed, the need to attain 
specific conditions in the river in support of 
Bay water quality goals, will be less 
compelling than the need to support desired 
uses within the river. 
 

Therefore, one challenge is expeditious 
articulation of desired uses of the river 
system so that appropriate water quality 
targets can be identified. It is important in 
undertaking this challenge, that the 
differences between regions within the basin 
be remembered so that the use options 
identified are locally appropriate. It is also 
important to remember that each use 
generates an impact on water quality, and 
impacts in a river system tend to accrue 
downstream. The sediments introduced in 
the mountain region will degrade fish habitat 
in the Piedmont, and may adsorb toxics 
discharged by wastewater treatment plants at 
the fall line, transporting them downstream 
into the Coastal Plain. Practical use options 
will be determined by regional conditions 
and interests, and they will be constrained by 
what is planned upstream and downstream.  
 
The Challenge of Selecting a Strategy 
 
Once a water quality objective has been 
selected, the means to achieving it are not 
necessarily clear. Much of the ongoing debate 
in tributary strategy development centers on 
choosing an appropriate mix of management 
options. The debate is actually focused on 
mitigation of current problems, but success 
will ultimately depend on shifting the focus 
to future problems.  
 
Developing a strategy to deal with current 
water quality problems is a task of balancing 
the costs and benefits associated with 
improving treatment of point sources and/or 
reducing nonpoint sources. In general, 
improving treatment of point sources 
involves expanding and upgrading 
wastewater treatment plants. Improving 
point source treatment has the benefit of 
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relatively certain achievement of water 
quality improvement. Balanced against this is 
the sometimes staggering costs of treatment 
plant enhancement. The costs per pound of 
nitrogen removed in a plant operating at the 
limit of technology, currently biological 
nutrient removal, can be much higher than 
the estimated cost per pound removed by 
applying best management practices to 
nonpoint sources. BMPs, however, are far 
less certain to generate the desired reduction, 
and they long term effectiveness can be much 
more difficult to assure.  
 
Managers, evaluating opportunities for 
improving water quality, estimate the 
"controllable load" by subtracting what 
would be generated if a basin were 
completely forested from what exists under 
current conditions. The assumption is that all 
loading above the forested condition loading 
is attri-butable to human activity and 
potentially controllable. Using conditions in 
1985 as a basis for this calculation, managers 
have estimated that in the James River, 80 
percent of the nitrogen load and 85 percent of 
the phosphorus load is controllable. There-
fore, a basin-wide 40 percent reduction is at 
least theoretically possible. Analysis of the 
controllable load indicates that 65 percent of 
the nitrogen controllable load and 69 percent 
of the phosphorus controllable load is 
derived from point sources. This suggests 
that if point sources could be reduced to 
zero, the 40 percent reduction goal could be 
easily exceeded, at least for conditions as 
they existed in 1985.  
 
The opportunities for improvement of point 
sources in the James River vary across 
regions in the basin. More than 90 percent of 
the point source nitrogen load and over 85 

percent of the point source phosphorus load 
is discharged to the tidal portion of the river, 
below the fall line. This means that 
concentrating on point source reduction 
might improve total basin loading, but the 
benefits and the costs, would be con-
centrated in the Coastal Plain.  
 
The conclusion from this simplistic 
assessment is that improvement of water 
quality conditions throughout the basin will 
require a variable mix of point and nonpoint 
source reductions. The opportunities, 
benefits and costs will vary from the 
mountains to the coastal plain. The challenge 
for the James River basin is to identify the 
opportunities in each region and then balance 
the costs and benefits. It is important to 
recognize in this undertaking that the benefits 
may not be restricted to one region. 
Opportunities for water quality improvement 
in the Piedmont may lie primarily in 
application of agricultural BMPs. The costs of 
an extensive program of BMP 
implementation must be balanced, however, 
against both benefits in the piedmont and 
those which accrue to river reaches below the 
fall line in the Coastal Plain.  
 
The Challenge of Planning for the Future  
 
The population of the James River basin in 
1990 was approximately 1,963,400. By the 
turn of the century, well over 2 million 
people are expected to inhabit the area. Most 
of this growth is anticipated around existing 
urban centers, implying that most of it will 
occur in the eastern piedmont and coastal 
plain. Growing urban areas mean potential 
increases in point source loadings within the 
basin. Achievement and maintenance of 
current nutrient load reduction objectives 
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implies that future increases in potential 
nutrient loads will all be eliminated before 
they can reach surface waters. This 100  
percent efficiency is unlikely, indicating a 
need for continued reduction of existing 
impacts in order to account for emerging new 
impacts. The experience of the James River 
basin with phosphorus loads is a case in 
point. As noted previously, the marked 
reduction in phosphorus loads resulting from 
the 1988 phosphate detergent ban, had 
apparently been offset by increased 
development over the next five years.  
 
There are not many "silver bullets", like the 
phosphate detergent ban, left as management 
options. One possibility in the James River 
basin is tackling the problem of combined 
sewer overflows (CSOs). The sewer systems 
in Richmond and Lynchburg were 
constructed in an era when standard 
municipal engineering practices connected 
storm drains with sanitary sewer lines. The 
combined effluent was carried to wastewater 
treatment plants for treatment before 
discharge. As urban areas grew and 
impervious surfaces spread, storm runoff 
amounts increased until they routinely 
overwhelmed the capacity of treatment 
facilities. Because storm and sanitary 
effluents were combined before reaching the 
plants, resulting bypasses of treatment 
during storm events introduced raw 
sewerage directly into the river. Retrofitting a 
city to separate the two flows could eliminate 
the problem, but the expenses are 
astronomical. Richmond's current plan for 
dealing with CSO problems involves simply 
trying to scale up the storage capacity of the 
system to handle overflows. Even this "fix" is 
budgeted at $63.5 million.  
 

Take away management options which can 
generate quick and substantial improvements 
in water quality, the challenge for the future 
will be to distribute mitigation efforts at the 
level of the pollutant generators. This means 
aggressive implementation of BMPs, even 
among generators connected to central 
treatment facilities. If the basin anticipates 
increasing numbers of pollutant generators, 
and the expectation for effective treatment on 
or off site, is less than 100 percent, then the 
only way to "hold the line" is for everyone to 
continue to work to reduce their individual 
contributions. 
 

GETTING STARTED 
 
I have suggested at the beginning of this 
paper that the water quality management 
plan which emerges for the James River basin 
should accept the differences between major 
regions of the basin, recognize that the 
regions are not independent, and strive to 
operate at scales appropriate to both the 
problem and the solution. 
 
The three major regions within the basin have 
been shown to differ in physiography and 
development patterns. These distinctions 
cause differences in water quality problems 
and management options. The important 
conclusion is that effective management will 
probably have objectives and solutions which 
vary from one region to another.  
 
The interdependence of regions within the 
James River basin is intuitively obvious in a 
downstream direction. It may be less so 
moving upstream if one only considers water 
related issues. The fact is that the James River 
is one of many natural resources held in the 
public trust and managed for common 
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benefit. The economic and social benefits 
derived downstream from a multiuse water 
resource, flow back upstream to the stewards 
of that resource in the form of infrastructure 
and commerce, among others.  
 
A key to success in river basin management 
seems to lie in tackling the problem at an 
effective scale. At its most basic, effective 
water quality management depends on 
effective landuse management. In Virginia, 
landuse management is affected at the local 
level. If the management solution lies at the 
local level, then the motivation to manage 
must exist somewhere near the local level. 
One approach to achieving this goal is to 
begin the analysis of existing conditions, 
management objectives, potential strategies, 
and future plans on naturally defined areas 
approximating the scale of local government. 
In the James River basin, as in other Virginia 
river basins, these natural units exist in the 
form of hydrologic units or subwatersheds. 
The James River basin has been divided into 
109 hydrologic units by the Department of 
Conservation and Recreation. The advantages 
of working from this base include an obvious 
pattern for coordinating planning among 
units, and a sound technical basis for linking 
landuse and water quality impacts. There is 
still a need for basin-wide coordination, but a 
"bottom up" approach to the problem makes 
both the planning and the implementation a 
tractable task, with local ownership a 
potential benefit. 
 
These observations and suggestions are all 
simplistic, but if approached simply the task 
need not be daunting. Current scientific 
understanding can only take the process part 
way to conclusion. Science can evaluate 
options, but management decisions must 

include considerations outside even the most 
sophisticated optimization models. The need 
to make decisions about objectives and 
strategies cannot be delayed in hopes of more 
definitive guidance, because the default is in 
itself a choice about the future. The trends in 
water quality associated with current 
practices indicate continued degradation and 
will be the consequence of inaction. More 
importantly, continued degradation results in 
a continuing loss of options for use of the 
resource.  
 
 
For the James River, waiting means 
moving in the wrong direction. 
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PRESENTATIONS BY AFTERNOON PANELISTS
 
DICK WHITE 
Extension Agent 
Virginia Cooperative Extension Service 
 
Thank you for the opportunity to represent 
agriculture and the Virginia Cooperative 
Extension.  Foremost, I’m overwhelmed by 
some of the vague statistics concerning the 
source and type and non-point polluters that 
I have seen here today.  I want to clarify my 
role here today. I’m a friend of and 
spokesperson for agriculture.  Secondly, I’m a 
representative of the Virginia Cooperative 
Extension which is the educational outreach 
function of the Land Grant university system; 
Virginia Tech and Virginia State University.  
As educators, we do not have any regulatory 
responsibility, we are strictly in the education 
business.  I think that Cooperative Extension 
fits right into the educational process 
mentioned by many here earlier, that is, 
informing folks about the problems of non-
point pollution and the options to address 
those problems. 
 
I would also like to address some common 
misconceptions about farmers.  In some 
circles, farmers are considered as 
intentionally greater polluters than is really 
the case.  In fact, some environmentally 
conscious folks view farmers as a bunch of 
pick-up riding, shotgun bearing, sloppy 
individuals who arbitrarily throw pesticides 
in their drinking water; allow their land to 
wash away, and purposely are running their 
animals in the creeks so that they can pollute 
the water.  On the other hand, others view 
farmers as the mega food and animal 
factories that are becoming more  

 
concentrated in the Southeast and are 
featured in the press so often.  They further 
view the mega farm owners as individuals in 
corporations who do  
 
not live in the area nor raise their family 
locally, and are only interested in harvesting 
the most profit with no regard for the local 
environment.  Both of these misconceptions 
are very wrong! 
 
The information furnished today about 
nitrogen and phosphorous pollution does not 
and cannot identify where the pollution is 
coming from; hence, it is classified as non-
point pollution and as such is surmised to 
originate from “farms.”  I have questioned 
many of the bean-counters in the state 
environmental organizations and asked if 
they had any statistics or findings that could 
further identify specific types or sources of 
nitrogen, phosphorus, toxins, and sedimen-
tation.  They answered no.  I further 
questioned them whether they could identify 
particular hot spots such as industry, urban, 
or a farm site suspected of producing 
excessive non-point pollution, and again, 
their answer was no.  I also asked if they had 
examined the amounts of chemicals and/or 
fertilizers based on sales or potential uses 
and the amounts of chemicals that were sold 
for other than farming purposes.  They said 
that they had not had those studies.  I 
responded that many types of “toxins” are 
not used or generated on farms.  They said 
that they had not had the opportunity to 
identify pollution data that would pinpoint 
the source or pollutant type any closer than 
“non-point.”  
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The general assumption with them and here 
today seems to be that all non-point pollution 
comes from local farms.  If one analyzed the 
pollutants closer, you could identify 
potential farm related pollutants and other 
potential sources simply by their chemistry.  
My contention is that homeowners, golf 
clubs, industry, construction, and Mother 
Nature also contribute to the pollutants 
named above and during presentations given 
today. 
 

 
 
 
 
I will admit that, as farmers, we are guilty of 
allowing a lot of sedimentation based on our 
soil types and cropping patterns.  We 
constantly work to remedy that problem 
because it bothers us that our land washes 
away!  We are very conscious of the fact that 
we are losing a valuable resource that we 
must use to make our living.  We have and 
will always continue to try to prevent this 
erosion of our most valuable resource. 
 
We as farmers know that the chemicals we 
use for crop production, and most often 
referred to as “toxins” are not originated 
solely from farms.  We do not over-apply 
cropping chemicals, because they are so 
costly, we can’t afford to!  In many cases, we 

practically put them on the land with an 
eyedropper.  Most crop production chemicals 
are quickly tied up chemically with soil 
particles and we are aware that some 
chemicals do move off site in sedimentation 
which we try to stop as much as possible.  
Chemicals that move off site do not help us to 
control pests and only drain the profit 
picture. 
 
Farmers are also actively involved with 
practicing “integrated pest management” 
which is the use of both cultural and chemical 
methods to control pests.  Crop rotation, 
planting times and using  researched 
“thresholds” to determine whether it is 
economically feasible to use a pesticide to 
control a pest.  In other words, there’s no 
need to spend $10 to control a pest that may 
only do $3 worth of damage to production. 
Coliform bacteria has been mentioned several 
times as a measure of non-point pollution 
originating from animals.  In most cases, all 
coliform contamination is attributed to farm 
animals.  If one reads the paper and believes 
the figures about the number of deer and 
other game animals published by the Inland 
Game and Fisheries group, is it reasonable to 
believe that farm animals are as populous or 
have a greater access to streams? 
 
What are farmers and the Virginia 
Cooperative Extension doing to control 
sedimentation, chemicals and coliform 
pollutants leaving the farms?  Farmers have 
long been concerned about the erosion 
aspects of soils.  When your soil erodes 
away, you’re losing the only resource that 
you have to make a living because of the 
lower productivity potential.  We have been 
implementing sustainable agricultural 
cropping and have been actively conducting 
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research to prevent disturbing the soil, or add 
back organic matter or other cultural 
practices since the 1930’s when the problem 
was first identified.  We have had a series of 
“farm bills” legislating or dictating “best 
management practices.”  Farmers have no 
choice in implementing those mandates.  We 
in Extension have tried to make those rules 
more palpable and to localize them to show 
farmers that the best management practices 
are really in their best long-term interest and 
they have adopted sustainable measures 
which have contributed to profitability. 
 
As I said earlier, farmers are interested in 
preventing pollution of water with soils and 
chemicals because of cost and the value of the 
resource.  We have worked and continue to 
work with many options including filter 
strips around cultivated fields, waterways to 
clean up run-off and buffer zones.  We have 
regulations that prevent farmers from 
allowing drainage from high-density animals 
confinement lots.  We have regulations as to 
how, when and where you can dispose of 
animal wastes.  In addition, larger operators 
must have permits and follow strict 
guidelines. 
 
What have we done in Extension, and what 
have the farmers asked us to do?  We have 
two primary USDA mandated initiatives.  
The first is to address agricultural 
profitability.  The second one, but equally 
important, is to address water quality.  In all 
of our programming, we try to address those 
things on an equal basis.  We may not call 
them by those names all the time but we try 
to accomplish that mission.  We’ve been 
through the selection of environmentally 
friendly herbicides, and we’ve lessen the 
rates that farmers need to use, consequently, 

that has increased the profitability because 
herbicides are expensive.  Secondly, it’s also 
helped the movement of those chemicals 
offsite.  We have done a great deal of soil 
testing and using fertilizer applications based 
on crop removal expectations or research 
based data, rather than just arbitrarily trying 
to produce 150 acres of corn on every acre of 
land.  We have adjusted those fertilizer rates 
based on the potential of the soil’s 
productivity level, i.e., some soils have less 
water holding capacity than others so we 
know that is a limiting variable and we 
fertilize accordingly.  We are timing fertilizer 
applications so that the plant nutrients are 
used quickly by the plants, rather than 
applying them early and leaving them out to 
leach and/or move off.  It has a two-prong 
reason.  We are concerned about ground-
water, and also we are concerned about 
profitability.  We know that if we apply 
fertilizer at the wrong time and in the wrong 
amounts, we could lose up to 30 percent of it 
before the plants need it.  We cannot sustain 
those kinds of margins in farming anymore. 
 

 
In beef and dairy products, we have done a 
whole lot of work helping farmers establish 
denser sods on pastures by managed grazing.  
A denser sod, which is the grass coating, will 
give you a lot better filtration of the water 
that moves offsite and less of it will actually 
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move offsite in the form of free water and/or 
sediment.  We have also used education and 
research efforts to show farmers that fresh 
water produces better milk and better cattle 
than pond water or stream water.  Farmers 
have already been doing a lot of fencing of 
streams, and developing water sources that 
are clean and not contaminated.  As a result, 
their livestock are more profitable. 
 
I have to point out that even though there are 
federal and state cost assistance in 
implementing some soil and water 
conservation measures; farmers still cannot 
afford to bear the total financial burden of 
implementing all the practices.  The 
development of field structures and practices 
to reduce soil and water losses are costly.  
Even when applicable, federal and state cost 
share programs typically support the projects 
with 60% or less of the cost.  Where can the 
other 40% of those high costs come from in 
today’s farm budget? 
 
Based on very reliable budgets, based on 
dollars of gross farm sales, less than 22 cents 
of each sales dollar is left and available for 
the farmer’s salary, interest payments, 
depreciation of equipment and return on 
his/her investment!  In the general farming 
area of the James River in Central Virginia, 
farm net returns are normally less than 20 
cents due to the soils productivity potential 
and the enterprises that farmers can use.  
Additional statistics show that the average 
Central Virginia farm grosses about $30,000.  
Farmers do not get cost-of living increases!  
Where is the other 40% going to come from?  
How many of you would try to live, service 
debt, and accept a return on your investment 
for about $6,000 a year? 
 

As farmers and as educators of the farm 
population, we can help to increase the 
quality of our environment.  We are very 
willing to accomplish everything that we can 
within our means.  However, don’t blame 
agriculture for all the pollution and expect 
them to fix it on their own.  We seriously 
doubt some of your statistics.  We sincerely 
want to help—but we will not claim all the 
responsibility nor can we afford to fix it all 
ourselves!  
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ALEXANDRA LIDDY BOURNE 
Deputy Director 
Virginia Conservation and Recreation 
Department 
 
Tributary strategies is clearly an effort to look 
at water quality management throughout the 
state.  It has been focused primarily in the 
Bay basin due to the Chesapeake Bay Act, but 
there are a few of us that would argue what's 
good for the Bay is good for the rest of the 
state.  So, in that sense, we're looking at ways 
in which, just as Carl had mentioned, local 
government can be involved.  I'll quote Jack 
Frye who is the director of the Soil and Water 
Division in our department, "You cannot buy 
conservation, you can only sell it."  For the 
most part, individual citizens still don't 
understand, aside from point source 
pollution problems, the non-point source 
problems. There is still a tremendous amount 
of education and coalition building that has 
to take place before we can even begin to 
implement complete strategies in terms of 
water quality management.  Our most 
successful programs are those with incentives 
for voluntary commitment.  
 
The very first thing we have to do is assess 
the basin.  That has taken place in the 
Potomac area.  The region was basically 
broken up into four regions.  We worked 
with the local governments, and we listened 
to what they had to say.  We did an 
assessment of what is in practice on the 
ground, and what is proposed.  In taking this 
approach, I think everyone can say that the 
local governments were involved.  They were 
able to speak about what they were doing 
and what they need.  The local governments 
and citizens of the region developed the 
strategy for the Potomac Basin.  

 
I'll speak to the James briefly.  Last year, we 
were allocated $280,000 by the General 
Assembly to look at tributary strategies. We 
decided to involve the lower tributaries 
which includes the James.  We took that 
$280,000 and divided it among the river 
basins, and we appropriated $60,000 to the 
James River.  I was absolutely thrilled with 
the progress in pulling people together.  We 
involved the local soil and water districts. 
The district directors of each district are 
elected, and as an elected official, work in a 
voluntary manner with the citizens to 
promote soil and water conservation.  Who 
better to go out and pull the coalitions 
together than those district directors who 
have been working quietly behind the scenes. 
 

 
 
 
In the James River basin, the Thomas James 
Soil and Water Conservation District, the 
James River Watershed Coalition of Soil and 
Water Conservation Districts, and Friends of 
James River looked at the whole river basin, 
and at what was in place and what they 
would need, and they put together a 
proposal for the $60,000.  They've put in 
education and coalition building as part of 
the proposal; they also put some measures 
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on the ground for cost share. That money is 
going to be appropriated this December, and 
we hope next year we will be reporting what 
we have been able to do in a short period of 
time. 
 
DONNIE WHEELER 
Director of Water Quality  
Hampton Roads Sanitation District  
 
I'm very proud to work at the Hampton 
Roads Sanitation District (HRSD).  I consider 
myself an environmentalist.  We have to 
make decisions daily on how to best protect 
the environment, manage our resources, and 
make really tough decisions.   
 
I'll tell you just a few things about us so that 
maybe you can get a sense that we do have a 
very sincere interest in the environment.  Last 
year, we won EPA's national award for the 
best pretreatment program in the nation for a 
wastewater treatment facility of our size.  
Over the years, we've won several 
wastewater treatment plant awards from EPA 
for being the best operated treatment plant of 
our size in the country.  We had, although we 
have closed, a EPA nationally recognized and 
awarded composting facility.  We are 
currently working with EPA to develop a low 
level mercury analysis technology in our 
laboratory.  We have a state-of-the-art 
environmental laboratory.  We analyze over 
350,000 parameters a year.  We developed, if 
not the first Biological and Nutrient Removal 
(BNR) plant, the first large one in Virginia 
developed in a cooperative effort with 
CH2MHill and the Sanitation District.  We 
patented the process that resulted from that 
pioneering work, and we put the patent in 
the public domain so that any publicly-
owned wastewater treatment plant can use 

that patent for free.  We have since built a 40 
million gallon a day BNR plant on the 
Elizabeth River.  We are completing the 
construction of a very large plant located at 
the mouth of the Nansemond River which is 
an upgrade of an existing facility.  It also 
incorporates BNR technology without a 
requirement to do so.   
 
I felt encouraged to see that it is recognized 
and that the EPA model has shown the James 
doesn't have a significant impact on the 
Chesapeake Bay and that the water quality 
issues that need to be addressed are within 
the James and need to be customized to that 
particular system.   
 
I would take a little bit of an exception in the 
first part of Dr. Hershner's paper when he 
talks about the first phase of a water quality 
management planning effort being 
identification of pollutant sources and 
selection of appropriate mitigation 
techniques.  My conviction is that we need to 
first identify the water quality problems that 
exist.  This is one of the problems that I have 
had with the national program.  The national 
program at one time was a water quality 
based program.  It had it's weaknesses.  But 
then it converted to a technology based 
program, and it had some utility in that 
capacity where all of the facilities were 
basically put on the same playing field and 
we were all put in secondary treatment, etc.   
 
But, now we're getting ready to take the next 
step and under the law right now and under 
current national policy, this next step 
requires that it be based upon water quality 
goals and objectives and not any sort of 
technology standard basis.  We're making 
that next increment of improvement.  And 
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each increment of improvement costs you 
correspondingly higher than the previous 
increment of improvement you made. When 
we spend the new dollars, we must show the 
public tangible improvements commensurate 
with the sacrifices and investments they 
made to make them possible. 
 
We're not talking about nominal amounts of 
money.  When we built our Virginia initiative 
plant and we built our Nansemond plant, the 
incremental cost of putting in seasonal BNR, 
and by seasonal BNR I mean BNR that 
removes nitrogen and phosphorous for the 
summer months of the year, the incremental 
cost of doing that was relatively small 
because it was part of an upgrade and 
expansion of the plant. We could get that 
added improvement at the plant without a 
large investment.   
 
But last week, we put the pencil to the paper 
and asked ourselves the question, if we went 
from this voluntary and seasonal program to 
a year-round program. I would tell you that 
that's going to cost you 80 million dollars in 
additional capital costs at those two plants, 
and 40 million dollars in lost aeration 
capacity which would have to be replaced. So 
we would be spending $120 million at these 
two plants.  Would the environment be 
helped?   
 
Several years ago I had an opportunity 
people rarely get.  We have a relatively 
isolated subestuary in our area that all of you 
know about, the Elizabeth River.  We have 
two large plants on that system, and one of 
them is our Virginia initiative plant.  We saw 
that we were going to build BNR, so before 
that plant was built, we went to Old 
Dominion University and asked them to 

cooperatively assist us in designing a 
statistically based modeling effort, to look at 
chlorophyll levels, dissolved oxygen levels, 
and nutrient levels in that system five years 
before the plant was ever built, and then 
conduct that same monitoring five years after 
the plant was built, and statistically evaluate 
the differences to see if they were, in fact, 
significant.   
 
Now, as you might imagine, the natural 
variability in a system of that sort is quite 
large making the comparison difficult and 
requiring very rigorous statistical methods 
which I don't pretend to understand.  That's 
the job of strong statisticians which I am not.  
But, we're wrapping that study up this year.  
The statistical analysis are underway as I 
speak.  They will be finished with it in the 
next few months.   
 
I would say we really ought to take a hard 
look at that because if we don't see significant 
improvements in the Elizabeth River as a 
result of taking 40 million gallons of 
wastewater and subjecting it to BNR, we 
ought to take a good hard look at what we're 
doing because that is an isolated system.  It is 
extremely poorly flushed and certainly we 
ought to see something there if we're going to 
see it elsewhere.   
 
The other thing that we have done is before 
we built our Nansemond plant, I monitored 
that outfall area for five years before the plant 
was ever built.  We not only monitored the 
water chemistries, but we monitored the 
aquatic biota and the sediments.  We 
monitored the sediments themselves, and 
sediment size analyze and metals content, 
etc., and we identified the macro organisms 
to species and catalogued all of them.  
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Interestingly enough, when we went back 
after the plant had been built, we found that 
there were high metals levels in the 
sediments around that outfall, but when we 
compared them to the ones we had taken 
before, they were the same.  How many 
people in this room do you think would have 
ever believed, had we not done the prior 
work to illustrate, that they were naturally 
occurring in the sediment before the plant 
was ever built.  Now, I will admit to you 
those studies weren't statistically rigorously 
designed because we weren't aware at that 
time or we weren't sophisticated enough to 
even be aware of what that was important to 
the design of such studies.  But, anyone 
looking empirically in doing everyday 
statistical comparisons between the before 
and after, can't see any statistical difference 
between the biota, the water chemistries, or 
the sediment chemistries before or after it 
was built.   
 
I also would like to comment on Dr. 
Hershner's use of the word "toxic." Many 
substances in our environment that are 
naturally occurring and some of them are 
micronutrients for both aquatic life and for 
humans are labeled as toxics.  A much better 
term to use is "toxics in toxic amounts."  The 
sheer fact that something is there that is 
labeled as toxic does not at all mean that it is 
toxic or will ever manifest toxicity in the 
environment.  Zinc and copper are 
extraordinary good examples of that 
principle.  We're having a terrible time now 
developing ultra-clean methods for cleaning 
up samples for zinc because zinc is 
everywhere.  It's in the atmosphere.  It's an 
essential element that we all need.  But, we 
somehow just generically identified it as a 
toxic without adding to that definition, "toxic 

amounts."  But, we spend a lot of resources 
and a lot of energies chasing things around 
simply because of their name.  We've got to 
get away from that.   
 
We could sit down here at this table and, one 
of the illustrations I've used, I could give you 
a bowl of DDT and a bowl of sugar and say 
eat a spoonful out of each one at the same 
time and let's see which one kills you first.  
Guess which one would kill you first.  Sugar 
would.  Now would you argue that sugar is a 
toxicant?  I surely wouldn't, but I would 
argue that DDT is a toxicant.   
 
Another concern is that we've got to get our 
semantics straight.  We've got to understand 
the biology.  We've got to make reasoned 
judgments as we undertake this difficult task 
in the James River.  I believe one of the most 
significant factors driving that aquatic 
ecosystem is suspended sediment.  When 
we've got all these high nutrient contents out 
in that system, but we don't have  high 
chlorophyll values which is a measurement 
of the plankton. then why aren't the plankton 
there with all the chlorophyll?  If you drive 
across the James River, or you look at 
satellite photos, you're going to see the James 
is very turbid.  Now, if we invest hundreds of 
millions of dollars and get rid of all of the 
nutrients and the James stays turbid, did we 
do anything?  We lowered the nutrient 
values, but we certainly didn't meet any of 
our end objectives.   
 
We've analyzed the EPA's own data on 
sediment turbidity as it affects SAV.  We took 
the same information, statistically analyzed 
it, and we came to the conclusion that 
sediment was far more important to the 
survival of SAV in their studies than was 
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nutrients.  Now I would not argue, nor would 
any good scientist argue right now, that the 
high nutrient values in the upper portion of 
the system are creating anoxia in the upper 
part of the Bay.  That to me is a full grown 
conclusion, and I believe it.  But one of the 
things that is being done with that data that I 
think is a little bit misleading is they're 
talking about anoxic volume days.  That's 
meaningless.  If you took a volume of water 
and spread it across the surface that was a 
foot deep, that same anoxic volume under 
those conditions would destroy all kinds of 
microorganisms.  It would ruin the 
productivity of the system.  But, if you put it 
in a system that was very deep with sharply 
sloping sides, that same anoxic volume 
would have much less of an impact.  I would 
much prefer seeing it related to the bottom 
area that's affected by anoxia and to vent 
those that would be naturally restored, then if 
that anoxia is eliminated.  I would also prefer 
seeing some measurement of ancillary 
benefits that would arise out of that.  What 
would that do to the Bay area productivity?  
What would it do to the oyster restoration?   
One last point.  We talk about restoring the 
oysters to the Chesapeake Bay, and we make 
some token efforts at it once in a while.  But, 
there have been several scientists who have 
made the profound observation that there 
was a time on the Chesapeake Bay when the 
entire Bay was filtered about every three to 
four days by the resident oyster population.  
Now, if you take an oyster and you put him 
in a big container with plankton and with 
sediment and leave him alone for a couple of 
hours, guess what happens to the plankton 
and the sediment in the container.  It's gone.  
The oyster takes the sediment, pelletizes it, 
excretes it, and deposits it on the bottom.  It 
eats the plankton.  I honestly believe, and I'm 

sincere oysters are important to the overall 
management of the Bay.   
 
 

 
 
 
 
If you've been reading articles of late, you 
will note that in the Great Lakes right now the 
zebra mussel has invaded that system.  The 
water is getting so clear and so pure where 
the mussel is that the biologists are beginning 
to worry about whether or not there's enough 
food left for the animals that they would like 
to see proliferate in that system.  I think you 
can draw some of those parallels with the 
oyster.  Why don't we put a substantial 
amount of money into the restoration of the 
oyster?  Why don't we face that difficult issue 
of whether or not we want to put the Japanese 
oyster in the Chesapeake Bay, and not just for 
being able to eat that animal, but what that 
animal means to the ecology, the biology, 
and the overall health of the Chesapeake Bay.   
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Jake Gilliam 
Native of Rockbridge County 
Izaak Walton League "Save Our Streams 
Program" 
 
I'm not a scientist. I'm a gardener by trade, 
and I'm from Rockbridge County which is, I 
think, the prettiest part of Virginia, 
specifically, Goshen Pass which is, I think, the 
prettiest piece of river in Virginia.  I began to 
be associated with the Izaak Walton League, 
Virginia division, about four years ago.  
There' are 27 chapters and 7,000 members of 
Virginia division of Izaak Walton League, 
and most of them are sportsmen and women.  
There's also members like myself, who came 
to Izaak Walton through the Save Our 
Streams Program.  I came to a point in my 
existence when I needed some good clean 
information on water quality, and I found 
that the Izaak Walton League was the best 
source of that information.  I've been getting 
more and more interested in sewage 
treatment for the last five years.  My father 
won't let me speak about it at the supper 
table, but I do import compost from 
Hampton Roads for my gardening operation 
and it's real good stuff.   
 
The Save Our Streams Program of the Izaak 
Walton League of America is, I think, an 
excellent vehicle for the ordinary citizen in 
Virginia who cares to become involved with 
their own local water resources.  It's basically 
a system of biological monitoring of streams 
that serves as an excellent vehicle for citizens 
to be exposed, and to get their feet wet.  You 
can talk about water quality all day long, you 
can read about it on your computer or in 
your book but until you get your feet in the 
stream and you turn over the rocks and see 
what lives there, it's an entirely different 

experience.  It's a real exciting one for me.  I 
have done this a hundred times now, using 
the Save Our Streams method, and each time 
I enjoy it a little bit more.  I'm to the point 
now that I would just as soon go bug catching 
as fishing, and I find that this is true for most 
people that I deal with.   
 
Karen Firehawk administered the Save Our 
Streams Program in Virginia for six years 
until 1994 at which time she moved on to 
urban water and stream bank stabilization 
issues.  She was hoping that the program 
would continue on its own, but after about a 
year we realized that it was not going to 
continue on its own. The Virginia division 
decided to try to pick up the ball and run 
with it.  I was very gratified that the General 
Assembly gave us some funding to carry out 
this training and support services across the 
state.  Their appropriations line item said that 
they were providing $25,000 to the Izaak 
Walton League to promote volunteer water 
quality monitoring in Virginia.   
 
Volunteer water quality monitoring is a lot 
different from the monitoring that DEQ and 
the individual sewage and paper plants 
perform.  It has a tremendous amount of 
value, but I would never promote the use of 
citizen-generated data to be used in the 
regulatory process.  There are many other 
ways that citizens generate data. When it's 
carefully collected and the people are well-
trained, there are many other ways that it can 
be used effectively.  But at this time, I'm not 
aware of anywhere in the state that it's 
actually being used effectively.   
 
Our goal is to stimulate and facilitate 
networks of water quality advocates that are 
informed and effective people in every 
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significant subwatershed in the whole state of 
Virginia.  The Izaak Walton Save Our Streams 
method is most appropriate for the 
headwater streams where you can turn over 
the cobblestones and collect cadis flies, 
mayflies, stone flies, hellgrammites, and 
crawfish.  But, there are wrinkles on the 
technique that can be used all across the state 
of Virginia. What we would like to see, 
within a reasonable period of time, i.e., four 
or five years, are networks of advocates 
studying their own watersheds.   
 
Where I come from in Lexington, there's a 
half a dozen Civil War roundtables and these 
people get together every two weeks or every 
month and study the Civil War.  What I 
would like to see are citizen roundtables 
studying their watersheds and different 
watersheds in Virginia.  These 
knowledgeable citizens would then being 
able to deliver digestible and understandable 
information on the quality of their water 
resources to the decision makers in their 
communities so these individuals could 
make better decisions.  I believe that when 
concerned citizens are privileged to good 
quality information on their local resources, 
then they will become an excellent source for 
information.   
 
We are attempting to create partnerships that 
will involve not only concerned citizens, but 
elementary, middle, high schools, and 
universities.  The best example that I can 
think of is Ferrum College.  They send their 
students out to help with the monitoring of 
water in Smith Mountain Lake.  They've been 
doing this for a decade, they build it into 
their curriculum, and teach their students 
with the information.  These students have 
become invaluable for the management 

practices of Smith Mountain Lake as 
population pressures increase.  We want to 
work with both public and private 
universities.  We want to work with 
industries that are anxious to diminish the 
impact and degradation on water sources to 
which they discharge into.  We especially 
want to work with agriculture.  Coming from 
Rockbridge County, I know that farmers are 
concerned stewards.  The McDowells, the 
Lackeys, and the Hostetters are the best 
stewards in Rockbridge County, and we need 
to celebrate the benefits that agriculture 
brings us, and at the same time, help these 
farmers.  In response to your comment about 
cost sharing, I think there's a tremendous 
amount of potential for concerned citizens to 
lend labor and assistance to help implement 
best management practices, i.e., planting 
trees or building fences.  We want to involve 
churches, 4-H groups, boy scouts, and others 
in our community.   
 
The point was made earlier that these 
resources belong to all of us, and it's my 
feeling that as society gets more and more 
polarized, the fact that we all own the water 
resources equally is one of the few leveling 
factors that's left.  We want everyone in our 
community to celebrate the rivers and 
streams and the sustainable use of them. 
   
When I made the rounds last session of our 
General Assembly, I found a lot of very 
interested people such as Delegate Morgan 
who's a republican from Gloucester and 
Delegate Plumm who's a democrat from 
Reston.  There's a tremendous amount of 
interest and concern in the General Assembly, 
and I believe that if we make a strong pitch 
for a cooperative, proactive plan this session, 
we've got a pretty good chance for success.   
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My primary obstacles right now in terms of 
promoting the Izaak Walton Save Our 
Streams Program is a lack of guidance and 
leadership from the state agencies. I've been 
asking them to help us come up with 
standardized methodologies to complement 
the Save Our Streams method, and I haven't 
had any positive feedback to date.  I am quite 
sure that there are concerned citizens across 
the state.  As a matter of fact, when I first 
started in July, my goal was to meet with four 
groups.  I've been doing it for four months 
and I've met with nine groups, and every 
group has the potential to carry on a 
perennial program of advocacy in their 
community.   
 
Every time I talk to citizens, the only thing 
that I insist on is if citizens are involved in the 
identification of a problem, they auto-
matically have a responsibility to be involved 
in the solution to the problem.  Everyone I've 
talked to so far has been agreeable.  We're not 

just asking to find problems and dump them 
into the government or the farmers' lap.  And 
I'm looking forward to any interest that 
anyone here may have.  Let me know and I 
would love to come out and meet with 
individuals in your community and spread 
this gospel across the state.    
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AFTERNOON QUESTION AND ANSWER SESSION
 
RESPONSE by Carl Hershner: 
 
My first comment is to Mr. White, who 
commented on the role of the farmers in non-
point-source pollution generation and some 
of the problems that they confront.  One 
interesting thing in the James River, and this 
is NOT demonizing the agricultural 
community, was the USGS study from 1988 to 
1995,  where they looked at what was coming 
across the fall line in the major tributaries in 
the Chesapeake Basin.  They found that when 
they separated storm water runoff, or storm 
water discharge, from base flow discharge in 
the James River, and looked specifically at 
what was being transported by base flow, 
and what was being added to the river by 
groundwater discharge along the banks, they 
found there had been an indication of a 
decline in phosphorus loading at the fall line 
for the first few years in that period.  Now, 
some of the decline was anticipated due to 
the phosphate detergent ban, but USGS, 
through their statistical analysis, concluded 
that some of that decline  actually probably 
indicated that the agricultural community, 
through utilization of best management 
practices, was effectively reducing 
phosphorus loading in the Piedmont Region 
in particular.  Now unfortunately, 
phosphorus concentrations have climbed 
back up to their original levels, and USGS is 
surmising, from a review of their data, that 
the cause of that sort of return to previous 
levels is due to increased point sources, 
essentially increased development within 
that portion of the basin, as opposed to 
negligent farming practices.  So, the message 
there is that a preliminary look at some of the  

 
data suggests that the farming community is, 
in fact, being good stewards of the land 
within the limits of their capabilities. 
 
To the question and comments from Mr. 
Wheeler, I appreciate or I understand his idea 
that maybe you want to start with water 
quality management by identifying the water 
quality problems, and try to make things 
relevant to the problems identified.  The one 
problem or concern with doing that, is that 
the assumption is that you can identify all the 
problems, and that you know what's wrong 
with the system.  In fact, we have gotten to 
the point where, because we didn't know 
enough that increased nutrients were going 
to cause dissolved oxygen sags, and that 
toxics would bind to sediments and become a 
significant part of the system well into the 
future, beyond all reasonable expectations 
from the amounts that were being 
discharged, that our ability to project into the 
future about what the problems that may be 
emerging are,  is one major limitation on 
managing solely from "I'm only gonna fix 
what I know is wrong."  Nevertheless, there is 
a balancing act, and I would agree with him, 
that needs to go on. 
 
As for the toxics, and this may be in the form 
of being argumentative, but the reason 
they're called toxics is because they are toxic, 
and you've kind of made my point for me in 
that bioaccumulation is the word that of 
explains why they're considered toxics.  But, 
your point with the sugar and the DDT is 
right on the point with the reason DDT is 
called a toxic is because, through time, it is 
accumulated by organisms until it reaches a 
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level well in excess of whatever the discharge 
happened to be.  Most of those compounds 
that were on my slide, I would admit, you 
could probably swim, and drink in most of 
the effluent that comes from your plants.  The 
reason there is still concern about what is 
being discharged is because the environment 
has the capacity, either biologically or 
chemically through sediment adsorption, to 
accumulate that stuff, and accumulate it to 
levels where it does become a problem. 
 
The one last thing I want to point out, and 
this is just by way of general information and 
because it's such an interesting public 
subject, is the comment about oysters.  The 
introduction or re-introduction of oysters in 
the Bay, purely for ecological purposes, is 
something that is being very seriously 
suggested and argued by quite a large 
proportion of the scientific community.  
There is obviously economic interest, but 
there are real good rationales for wanting to 
have a healthy filter-feeding population out 
there.  There is work going on, and in fact, the 
Japanese oyster is being introduced 
experimentally.  Right now there is a small 
population of "sterile", they’ve been carefully 
treated to make sure that they cannot 
reproduce, Japanese oysters growing off of 
VIMS' piers as part of a long-term research 
plan which has been well-documented, 
approved by the state, and approved by the 
Chesapeake Bay Commission, which is 
looking at whether or not they are sufficiently 
disease-resistant to produce a viable 
economic and/or ecological base in the river.  
The hope is, that over the course of several 
years of very carefully planned investigation, 
we will be able to determine the viability of 
Japanese oyster introduction, or reintro-
duction, depending on your historical 

perspective, into the bay.  Then there will be 
discussion about whether it should be 
introduced and utilized primarily just for 
economic purposes, or whether there is some 
real rationale for ecological purposes.  Also, 
there is some experimental work being done 
by the Virginia Marine Resources 
Commission to create artificial oyster reefs.  
They're using old dredge material, for 
example, to build mounds and then covering 
them with some of the remaining shell that 
we still have in supplies, and hoping to 
encourage natural strikes of the native oyster 
to see whether or not they can engender 
viable populations. 
 
RESPONSE by Donnie Wheeler: 
 
The word that you used was "toxic," and in 
the case right now of the water quality 
standards, there are no standards for 
bioaccumulation, and I will admit that the 
possibility still exists.  But nevertheless, the 
pathway determines the toxicity, and I would 
argue again that there's no indication 
whatsoever of any copper or zinc toxicity 
anywhere in the state of Virginia.  Right now 
we're, to a certain extent, chasing our tails on 
copper and zinc.  Copper, in many insects, is 
the basis of their blood, as iron is in animals.  
It is essential to their very being, and I just 
think it's misleading in meaningful dialogues 
about these issues.  There's some other toxics 
I agree with you wholeheartedly on.  
Mercury, for example, is something we have 
very high bioaccumulation factors, but 
copper and zinc aren't those. 
 
QUESTION:  
 
What's BNR?  
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RESPONSE by Donnie Wheeler:  
 
It's biological and nutrient removal.  It's 
become the buzzword of this decade.  It's a 
way to use the natural biological processes 
inside a wastewater treatment plant to 
remove nitrogen and phosphorous rather 
than relying upon large amounts of chemical 
dosages and other types of approaches that 
have historically been so expensive.  It is a 
wonderful technology.  In cases where plants 
are being expanded, it is really I think, a 
challenge to ignore incorporating BNR in a 
plant that is being expanded because it's very 
easy to get seasonal BNR in a plant with very 
little cost.  If there is an engineer that would 
like to say that's not true, I'm certainly willing 
to listen to the argument, but it certainly 
hasn't been our experience.  But, if you go 
beyond seasonal BNR, nitrofiers don't like 
cold weather.  They just don't grow then.  In 
order to get them to grow in the winter time, 
you have to add tremendous amounts of 
aeration capacity to your plant to offset their 
low growth rates to provide more time for 
them to be in the treatment plant and be 
exposed to the wastewater.  Providing all that 
extra capacity runs your operating costs and 
your construction costs very high.  As I said 
earlier, we built seasonal BNR for practically 
nothing at two plants.  But, if I have to go to 
yearly BNR at those two plants where I've 
already got that investment in place, it's 
going to cost $140 million dollars.  That's 
some of the juggling and balancing that's 
going to have to be done in this process.   
 
QUESTION:  
 
This question concerns the comment that was 
made that waste treatment plants were the 
primary source of toxics.  I believe, from my 

knowledge, that the EPA studies indicate that 
the primary source for toxics is identified as 
run-off.  Donnie, would you like to comment 
on that?   
 
RESPONSE by Donnie Wheeler:  
 
Donnie Wheeler:  The only study that I know 
of that directly addressed that issue is one 
that I had the privilege of co-authoring a 
paper with Dr. Norbert Jorskie of EPA 
Narrangansett that considered metal fluxes 
into the waters of the Atlantic coast.  The 
conclusion of that study was that the vast 
majority of the flux to the system right now 
for the seven metals that were considered 
were coming from run-off, and particularly 
from air sources.  That's what he concluded, 
and he actually wrote the paper.  My name 
just went on it.  It was one of those time when 
I never saw the paper until after it was 
written and delivered at a national 
conference.   
 
QUESTION:  
 
I believe there are some other EPA studies 
that indicate that storm water, in general, and 
run-off from houses and roofs, particularly 
urban run-off, is a primary source of toxics.   
 
RESPONSE by Donnie Wheeler:  
 
I will say something, too, from Virginia's 
program as a quick thought.  HRSD plants 
were included in that plan to show the 
effectiveness of the pretreatment program.  
Of all the plants that were included in that 
study of the seven metals, HRSD's final 
effluent metals were the lowest of all for 
every metal except for one and it was next to 
the lowest for that one.    
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QUESTION:  
 
I would like to ask the question as to how 
much of a problem is contamination on the 
bottom of the James River?  We talk about the 
run-off from the ground but some of this has 
collected over the years on the bottom.  Is 
dredging necessary to clean it or what's going 
to happen?   
 
RESPONSE by Carl Hershner:  
 
I'll take the first shot.  Let's use kepone as a 
good example.  There is still a fair amount of 
kepone in the James River.  A lot of it has 
been sequestered over the years by being 
buried by deposition of sediments that are 
brought down the river from the Piedmont 
and the Blue Ridge area.  One of the concerns 
about management of the James River these 
days, particularly a concern for the 
maintenance of the deep water port in 
Richmond, is the necessity of dredging 
several of the shoals as you move upstream 
from the Newport News area.  The problem 
is that when you dig down a few feet to 
meters in the bottom of those areas, you re-
suspend or re-expose kepone that at this 
point is biologically unavailable and, 
therefore, not of great concern.  But, dredging 
to restore adequate navigation depths runs 
the risk of re-exposing it to the environment 
and creating all the biological contamination 
issues anew.  To this date and to the best of 
my knowledge, there is no simple solution to 
that matter.   
 
COMMENT by Donnie Wheeler: 
 
One other case that I think is a little bit 
analogous to kepone concerns the Elizabeth 

River on the southern branch.  A number of 
years ago, there were some creosoting 
operations where pilings were treated for 
marine use.  Large quantities of the creosote 
went into the Elizabeth River, and being 
heavier than water, it located itself along the 
bottom of that system.  It's probably one of 
the more serious environmental problems 
associated with the Elizabeth River and has 
many of the same concerns associated with it.  
Do you leave it alone and allow it to 
naturally isolate itself by further 
sedimentation or do you move it?  If you do 
try to move it, what kind of environmental 
problems are associated with that?  Certainly, 
we have a number of environmental insults 
from the past that we're going to have to live 
with.  The shipyards and so forth at one time 
discharged directly to the James River.  They 
now all discharge to the Anthrean Sanitation 
District.  All of your military vessels used to 
discharge directly overboard; they do not any 
more.  They discharge to us.  All industries 
now have very rigid permits in our area now 
before they even discharge to HRSD.  So 
there's been a lot of improvements.  But, 
certainly, the sediment record in some of 
these systems is going to be a problem that 
we're going to be facing challenges with in 
the future.  Especially as we consider things 
like port dredging and maintenance.   
 
QUESTION:  
 
From the worm's eyeview, from the local 
point of view, what should I look for in the 
newspaper, or on television, or think about 
for my organization that would let me 
participate in a timely and effective way as 
this goes forward?  Who's going to notify us 
about what happens when?   
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RESPONSE by Alexandra Liddy Bourne:  
 
There is a team leader that has been assigned 
to this area.  There will be public meetings.  
All of the agencies, all of the local 
organizations on our mailing list, on DEQ's 
mailing list, or anyone else's mailing list are 
going to receive a notice.  It will be put in the 
newspaper, and meeting dates will be set for 
everyone to come together and begin the 
discussion.  I don't think that has happened 
for the James yet, but that will because we've 
just finished the Potomac region.  So, that's 
what you'll see.   
 
COMMENT:  
 
Hopefully, and I don't mean to belittle what's 
going on at the state level in terms of putting 
a tributary strategy together in response to 
the General Assembly's deadline, you will be 
motivated to do something that is truly 
grassroots.  If you are waiting for the state to 
come and pull you all together, you need to 
remember that they are under a charge to 
produce a nutrient reduction strategy for the 
James and file something with the General 
Assembly in January 1998 which will be a 
compilation of potentially undertakable 
improvements at the local level.  But, 
nutrients are not the only issue in the James 
and just one plan is not going to solve the 
problem.  You're looking at a long term sort 
of effort, an unending effort if you will, 
because the area is growing.  The James River 
basin is growing at a projected rate of about 
8.4 percent in the ten years from 1990 to 2000.  
You're going to go from 1.9 million people to 
almost 2.2 million people.  Now, most of 
those are probably going to locate 
somewhere in the urban crescent from 
Hampton Roads up through Richmond and 

Hopewell and then on up to DC, but there is 
development going on at this end of the 
drainage basin, too.  And each new person 
and each new area of land that is converted to 
some other use is an additional sort of 
loading to the system that is going to have to 
be accommodated if you're going to achieve 
and maintain water quality.  It's not going to 
happen for you in the offices of DEQ.  There 
are other basin efforts. The York River basin 
is probably right now out in front of 
everybody in terms of having local groups 
that have come together. In that case, it turns 
out to be primarily a river association group 
and the soil and water conservation districts 
that have taken the lead and said, "Hey, we're 
going to get together on our own. We're not 
going to wait for somebody to come from the 
state or the federal government and tell us we 
got to do it.  We're going to get together and 
start looking at what the conditions are, and 
what we want to happen here."  And, you 
have exactly the same sorts of groups here 
locally.  My suggestion to you is that it is 
extremely important that you use them, that 
you get out and get them going -- participate.   
 
COMMENT:  
 
The Robert E. Lee Soil and Water 
Conservation District meets the third 
Thursday of every month with the exception 
of December.  It is a public meeting.  We'll be 
glad to have anybody.  I can't swear to it, but 
usually it's at Jean's Restaurant, but now that 
she's gotten a liquor license I don't know 
what's going to happen.   
 
COMMENT: 
 
You're going to see more of that over the next 
year.  I mean, there's DCR and DEQ, all 
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working to pull together information that you 
can use.  My point is that they aren't any 
further along than you are, quite frankly, in 
trying to decide what it is you need to do 
with that information.  Their ideas are the 
same as yours this afternoon.  You need to 
collectively press the frontier.  The decisions 
are not difficult.  My encouragement to you 
and, hopefully, the message that I'm leaving 
with you, is that you don't need to wait for 
somebody else to tell you what to do, you 
don't need to wait for somebody else to help 
you do it, you have the capacity to get 
started, and you need to get started.   
 
QUESTION:  
 
When the Potomac tributary strategies went 
forward, there was an objective.  The 
objective was a 40 percent reduction in 
nitrogen and 40 percent reduction in 
phosphorous which implied a loading cap 
and a variety of other things.  It's clear that we 
don't have that target on the James.   
 
QUESTION:  
 
Citizens will ask why are we doing this?  
That question was answered in the Potomac 
going in, but it's not answered for the James 
right now. My question is why don't we have 
the target at this point?  Why was the target 
already established for the Potomac going 
into their study, yet the target has not been 
established for any of the other rivers, 
including the James?   
 
RESPONSE by Carl Hershner:  
 
Because the basis of the target and the 
mainstem of the Bay was the mathematical 
model that predicted dissolved oxygen 

concentrations, and that model uses, for each 
one of the tributaries, a certain loading to the 
Bay.  It goes into the 3-D hydrodynamic 
model and tells you where the water coming 
out of the Potomac goes, and where it will 
have its impact.  It was easy to tell from the 
modeling that the principle impacts in the 
mainstem of the Bay are coming from stuff 
that comes in from the Susquahana River and 
from the Potomac.  The problem is that there 
is not a similar load of impacts caused by the 
James River. The second step in the process is 
to say, "If you are in the mainstem of the Bay, 
we were willing to look at whether can we 
restore dissolved oxygen concentrations or 
can we restore submerged aquatic vegetation 
(SAV.)  Can we use those same sort of goals 
in the James?  Can we say, well, I want to put 
submerged aquatic vegetation back 
everywhere that it used to be.  The problem 
with the James is there wasn't a whole lot of 
SAV in the James — at least not historically 
documented.  So, you can't say I need to have 
submerged aquatic vegetation everywhere 
below or above six feet in the water column.  
We can tell you what kind of nutrient 
sediment concentrations you would have to 
have to allow it to reoccur there.  But, there's 
not good evidence that it ever was there in 
the first place.  For the dissolved oxygen, 
circulation in the James River is such that, 
despite the fact that it is nutrient enriched in 
terms of national water quality standards, it 
doesn't have dissolved oxygen problems.  
The circulation in the lower part of the James 
is such that the nutrient enriched waters tend 
to run out on top and oxygen rich ocean and 
bay waters tend to be sucked in along the 
bottom.  You never develop the anoxia in the 
deeper parts of the river that you get in the 
upper parts of the Bay.  The problem is one 
of choosing what is it that we want to achieve, 
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and then figure out what's causing the 
problem.  Knowing what you want to achieve 
in the James is the problem.   
 
Comment by Donnie Wheeler: 
 
A couple of real quick points.  One is that the 
bay model itself was the basis for the action 
that occurred in the Potomac region.  But, as 
was pointed out earlier, that same model 
showed that the James' discharge into the Bay 
was largely unrelated to the Bay's response in 
terms of water quality.  So, the conclusion 
was reached that, in order to define what 
needed to be done in the lower tributaries, 
modeling would have to be done specifically 
within that tributary under a variety of 
loading scenarios to see how the system 
would respond.  My understanding is that 
the modeling is scheduled now and should 
be done in the next few months.  There are 
some debates about what the scenario should 
look like, and so forth.  But, until that 
modeling is completed, it's really impossible 
to make a reasoned judgment about what 
ought to be done in the James River in terms 
of control.   
 
I would also like a clarification if I could, 
Carl.  Have you got data now that shows that 
chlorophyll A values in the Hampton Roads 
area are elevated?  I haven't seen them, and I 
don't mean to be argumentative, but the 
manifestation of productivity is whether or 
not we have elevated chlorophyll levels, not 
whether or not we have elevated nutrients.   
 
RESPONSE by Carl Hershner:  
 
No, and that's why I only referred to it as 
nutrient enriched because the chlorophyll 
levels don't show a response like that.   

COMMENT by Donnie Wheeler:  
 
That's my concern.  If the system is driven by 
sediment limitations on photosynthetic 
activity, we've got to do something about the 
sediment induced turbidity before we will 
get any benefit from nutrient controls in the 
lower system because nothing's happening 
now in terms of increased productivity.  The 
nutrients are there, but we're not getting 
manifestation of plankton blooms because, 
I'm persuaded and others could say I'm nuts, 
that the system just doesn't have enough light 
penetration to support large quantities of 
plankton.  So, you've got the chicken and egg 
situation.  If you put a lot of money in BNR 
now, but you don't get rid of the sediment 
turbidity issues, you don't get anything.  
Logically, what will happen?  This is what 
will happen.  If you get the sediment down, 
then you're going to get plankton blooms and 
then you're going to, of course, do the BNR 
and the other nutrient controls.  You get the 
whole picture, but the question is which is 
going to come first in order to see the benefit 
of the BNR.  If you do one without the other, I 
don't think anything is going to happen.   
 
COMMENT from the Audience:  
 
I have an unique situation where I live in a 
low-income area, and your point is well 
taken.  I have watched Maryland where many 
regulations have been put in place, fees have 
been added on, and our low-income folks 
drop out of the picture.  They cannot afford to 
recycle material, carry it down to an area, and 
pay an increased landfill fee, or other things 
of that nature.  However, I would argue that 
it doesn't matter what color you are or where 
you live.  We need to look at teaching in 
terms of our environmental education, and 
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bringing this information into the schools.  
Everyone wants to live healthy, and it doesn't 
matter what color you are or how much 
money you make to do that.  They will 
participate.  If their needs are right.  If their 
social needs are not being met, then we have 
a problem.  I'm afraid in Maryland, where 
they just passed a law saying no tax increase 
unless you get voter approval, the 
government's going to downsize, and they 
are going to cut environment first.  Why?  
Because a lot of those other programs are 
going to require more funding.  But, if we go 
in and we teach, and we say you can't live 
without clean water, they'll understand that 
and they will participate.  But, that means us 
going in there and talking.  We can't stand 
outside in our little manicured lawns and 
say, you have to be green, too, unless we 
meet those needs.   
 
COMMENT from the audience:  
 
I have listened to this today and I appreciate 
everybody's input, and all the ideas that have 
been tossed out.  The one thing I would like 
to say is I think our goals should be for our 
water:  we want to be able to drink it, we 
want to be able to swim in it, and we want to 
be able eat what we get out of it.  It's pretty 
simple.  There are a lot of complicated issues, 
and ways and means by which we are going 
to accomplish this end.  It's going to take the 
action on the part of a largely uninformed 
public and a very well-informed scientific 
community, and we've got to mesh our wants 
and needs so that the end can be 
accomplished.  To borrow a phrase from the 
70s, "we're on a spaceship earth."  If we have 
the same kind of a limit that the astronauts 
have when they're on that spaceship out in 
space, whatever they put into the system, 

they've got to get back out of it to live.  We've 
got to put everything into the system here on 
our spaceship, and we've got to get it back 
out to live.  We shouldn't put anything into 
the James River or any place else that we can't 
take back out to live.  And, I hope that we can 
all accomplish that by working together and 
by getting all this information to the public 
and getting people involved.  I remember 
"Save the Bay" stickers on every toilet I ever 
saw at Virginia Beach or anywhere else I 
went, but I have never seen "Save the River" 
anywhere up here.    
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SUMMARY REMARKS
  
Patricia A. Jackson 
Executive Director 
James River Association   
 
I've made a long list of notes as the day went 
on and heard lots of very interesting 
comments, but everyone heard the same 
comments, and I don't think I need to 
summarize those for you.  What I'd like to do 
is summarize  what I think the challenges are 
right now, particularly in terms of water 
quality for the James River, because that's 
obviously where my heart lies. 
 
We are, as you heard today, really on a fast 
track to try to come up with tributary 
strategies not only to reduce nutrients going 
into the James River, but also toxics, and to 
enhance our living resources.  We've got a 
tremendous challenge ahead of us.  We have 
a 40 percent goal, and until we get the 
revised model results in the spring, we pretty 
much don't have anything else to replace that.  
Frankly, my own opinion is we're not going 
to be too far off from that 40 percent.  So, we 
might as well start looking at the menu of 
opportunities and possibilities to achieve 
some level of nutrient reduction.  Whatever 
the percentage is, we'll adjust to it 
accordingly as that information becomes 
available.  But, after having worked on a 
water quality management plan for the James 
River for the upper estuary (primarily 
between Richmond and Hopewell), which 
was published about ten years ago, and we 
worked on for about three years prior to that, 
I'm convinced that we still have a significant 
ammonia problem from Richmond and  

 
Hopewell.  Those are the two top point 
sources, just as Dr. Hershner said, that have 
to be addressed, and the sooner we begin to 
address those the better. 
 
We have, in order to try to build some of the 
grassroots support that was discussed today, 
partnered with the 18 Soil and Water 
Conservation Districts in the James River 
Basin to form the James River Watershed 
Coalition.  Part of our rationale for this was 
that we wanted to have information in a 
format that would be useful, and Dr. 
Hershner showed some of the maps today 
that have been produced as the beginning of 
this partnership.  VIMS has graciously agreed 
to do the GIS mapping, and this is really not 
generating new data, but taking data that's 
available and digitizing it so it can be 
presented in a way that can be used as a very 
useful tool for watershed management and 
development of tributary strategies.  The 
Department of Conservation and Recreation 
is working with us, and they are going to be 
producing some of the maps along with 
VIMS. 
 
It is definitely a public-private partnership, 
and we are inviting everyone interested to 
please participate in this coalition.  We're 
reaching out to the planning district 
commissions and through them to the local 
governments.  We want to reach out to all the 
large corporations on the river, and bring to 
the table civic organizations, neighborhood 
associations, and anyone who's interested in 
this river.  Because, I think as we heard today, 
we have to manage this watershed for its own 
sake, and for the people who live within this 
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watershed, which is about a third of the 
population of this state right now.  This 
watershed drains 25 percent of the state, and 
we've got a hefty responsibility.  What we 
want to do is to have a series of regional 
meetings throughout the watershed, 
probably in the spring, after we've identified 
all these stakeholders, to start talking about 
the menu of possibilities. 
 
We're aiming for a conference next fall, which 
will be an opportunity to present the first set 
of these GIS maps, and where we can begin to 
look at these maps, and start to see which 
areas need to be prioritized.  We want to be a 
very vital part of development of these 
strategies.  As the state moves forward, we 
want to kind of help them along.  We don't 
have any time to lose.  Virginia's very far 
behind Maryland and Pennsylvania in 
beginning to get these strategies in place.  I 
think, as also has been said today, we can't 
afford to wait.  We have to do the best with 
the information that we have, move forward, 
and fine-tune it and adjust it as we go.  We 
can't just sit back on our hands and wait for 
more and more information. 
 
We cannot lose sight of toxins in all this. One 
of the most disturbing things this year has 
been the lack or reduction of information 
about toxins. We need more information, not 
less.  Unfortunately, the state made a decision 
not to publish the toxics release inventory 
after this year.  I would suggest that it's a 
very important document.  It helps us 
identify where these sources of toxins are, so 
that we can begin to control them and reduce 
them.  I would suggest that you, if you think 
this is important, make those concerns known 
to the state agencies and to your legislators, 

because we are trying to get information that 
can help us make decisions. 
 
Toxics management regulation, which helped 
us manage toxics from point sources, was 
recently repealed by the State Water Control 
Board.  Again, it seems like we're doing less 
rather than more to control these discharges.  
And, there are some efforts underway to 
weaken the standards for some of the toxics, 
particularly heavy metals and tributyl-10, 
which we know have already caused 
problems in the James River and in other 
places.  We've also seen a lot of publicity 
lately about the so-called 303D list by which 
the state is supposed to identify those 
streams that are water-quality limited, and 
then to set Total Maximum Daily Loads for 
those streams.  We don't have any TMDL's 
designated by the state, and there has been a 
lot of concern about whether that 303D report 
was properly prepared, because across the 
country only 66 percent of waters meet the 
fishable and swimmable standard of the 
Clean Water Act.  Yet, Virginia seems to be 
meeting it 95 percent.  We're concerned that 
perhaps all of the parameters that should be 
measured are not being measured to give us 
a true picture of whether we're doing 
something really tremendously better than 
the rest of the country, or whether we're 
really not looking for problems that are there.  
And, this is exactly what happened with 
kepone twenty years ago.  We weren't 
looking for it, so we didn't find it until 
people got sick.  I don't think we want to 
have that kind of response before we try to 
control toxics. 
 
We need to do a better job of analyzing our 
waters to have a true picture of what's there, 
and then reporting that information to the 
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public so that we can make good public 
policy decisions. We have the ability to 
identify outstanding national resource waters 
in this state. We have not identified any, nor 
have any been designated.  These are the 
most pristine stream sections.  Five stream 
sections have gone through the entire 
process, and have met all the requirements, 
and they should be designated.  If we're 
willing to write off some streams segments 
for wastewater assimilation, we've got to also 
protect our best streams.  Four out of the five 
of these run through property that is owned 
by either the state or federal government, and 
are not likely to be affected by point-source 
discharges, and should be protected for 
future generations.   
 
The ultimate goal is to protect living 
resources.  As was mentioned earlier, there is 
a tremendous comeback in the striped bass, 
and I think that gives hope to many of us that 
there's hope for other species.  We are 
spearheading the public-private partnership 
for fish passages on the James River dams in 
Richmond.  We have, as you heard from Dr. 
Garman this morning, run into a few 
problems.  But, we are determined to 
complete that mission, and it won't be long 
before those of you here in Lynchburg will be 
facing the challenge of providing fish 
passages on your dams.  I hope that you'll be 
able to rely on us to help with that process, 
but this is ultimately what we're after.  We 
want fishable and swimmable waters, and I 
think we've got to keep that goal in mind, 
and look to our living resources to tell us 
whether we're meeting that goal or not.  Let's 
not get hung up about numbers, but really 
look at the true results.   
 

 
 
I was reminded, when Dr. Hershner was 
talking earlier about the Chesapeake Bay 
Preservation Act, that I was involved in the 
land-use roundtable that came up with that 
act. Some of you may throw eggs at me now 
that you know that, but there was a phrase 
that we used throughout that process that the 
facilitator continued to remind us of and that 
was that we have to "share the pain," and I 
think that's both true of water resources 
allocation as we try to deal with the conflicts 
between off-stream and in-stream uses, and 
also as we try to develop strategies for point-
source and non-point-sources of pollution.   
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Robert L. Green 
President 
James River Basin Association 
 
I'd like to thank Joe Freeman of Lynchburg 
College and Len Shabman from the Water 
Center for putting together this very excellent 
workshop today.  And, certainly Bill Cox and 
Carl Hershner's papers were excellent.  I've 
thoroughly enjoyed the remarks of our 
panelists as well.  And, Patti Jackson from the 
James River Association, it's a pleasure to 
share the podium with you for these wrap-up 
remarks. 
 
It's a shame that with this opportunity to be 
brief and say something profound that 
probably I'll only be brief, but hopefully 
there'll be something in here that will be of 
some assistance. Earlier today, the Gathright 
Dam and Lake Mumaw were mentioned.  
That was a project that our association, which 
was founded back in 1958, was very active in 
promoting.  The vision for that project came 
from Tom Gathright, back in the 20s, and the 
Corps first studied it in 1945.  I won't go into 
all the other specific milestones, but several 
included Ben Mewmaw (for whom the lake is 
named) who persevered through some slow 
times to continue to lobby and promote that 
project.  That project also had its detractors, 
and of course its lawsuits, and those were 
resolved in the early 70s.  The project was 
completed in 1981.  So, it took about 36 years 
from that very first Corps' study to the actual 
completion of that project.  It certainly, in our 
opinion, has been an unqualified success.  
 
 I think they enjoy about a half-million 
visitors every year to take advantage of all 
the recreation opportunities.  Conservatively, 
it has prevented about 100 million dollars in 

damages from flooding, and at least on one 
occasion, it has helped the cities downstream 
(Lynchburg and Richmond) during severe 
low-flow times to augment the flow in the 
river to correct some very serious taste and 
odor problems that had developed for the 
water supplies in those cities. So we're quite 
proud of that heritage, and there's probably 
some lessons to be learned there about vision 
and perseverance that I think we can all take 
into the 21st century.  
 
Another project that was mentioned that I 
think has some real implications for our 
discussions today was some work done back 
in 1958 for the cities of Norfolk, Portsmouth, 
Petersburg, Newport News, Colonial 
Heights, and Chesterfield County,  It was a 
report on water supply development on the 
Appomattox River.  That report identified 
two dams and two impoundments on the 
Appomattox River: the Southerland Dam and 
Lake, which is now the Brassfield Dam and 
Lake Chesdin, serving the Appomattox River 
Water Authority, and Genito Dam and Lake.  
From both of those potential reservoirs, there 
was to be aqueducts serving the Norfolk-
Portsmouth area, as well as the Hopewell-
Newport News area, and hydroelectric 
facilities.  The safe yield of that project was 
over 400 million gallons a day. 
 
Well, the Appomattox River Development 
Committee, which is one of those entities I 
just described, did not follow up on that 1958 
report recommendation.  My guess is they 
probably didn't perceive just how difficult 
Ware Creek, King William, and Lake Gaston 
were going to be.  I'm sure if they had, they 
would have continued to pursue that project.  
The project did move ahead at a much, much 
smaller scale.  The Authority was founded in 
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1960, and the project was completed in 1968, 
(about a ten-year planning period). 
 
In going over that 1958 report, I found some 
language that I thought was really applicable 
to our situation today.  Under the 
recommendation section, it said, "In view of 
the huge water requirements of the future of 
eastern Virginia cities, it is recommended... 
and recommendation number one, that the 
parties at interest in this report give serious 
consideration to the formation of a water 
authority to deal with the complex and long-
range problem of securing an adequate 
source of raw water, since only by joint action 
may all participate in a system answering 
their needs and providing the source for 
industrial water which must be obtained if 
industry is to locate in the area." 
 
Breaking this down in sections, "eastern 
Virginia cities" means all the people east of 
and including Petersburg, Colonial Heights, 
and Chesterfield areas:  
 
• “Complex and long-range problems.”  

We've seen that it took ten years to 
implement the scaled-down project; 

 
• “Only by joint action.”  The new 

buzzword is "regional cooperation"; 
 
• “Source for industrial water which must 

be obtained if industry is to locate in the 
area.” The new buzzword is "economic 
development." 

 
And from my perspective, economic 
development has taken on some very 
positive overtones.  The Motorola project (in 
the Richmond area) which is a very large 
water user, the Frito-Lay project (in the 

Lynchburg area), another very large water 
user, have met with a very positive reaction 
from the people that I've talked to.  
 
I believe that the interstate and international 
competition for economic development, is 
going to provide a catalyst for leadership into 
the 21st century with respect to water 
resource issues.  If we can identify some 
people with the vision of the Tom Gathright's 
and the perseverance of the Ben Mumaw's, 
then we can proceed into the 21st century 
optimistically.  The James River Basin 
Association certainly looks forward to being 
involved in all the proposals affecting the 
basin, and to be sure that they're consistent 
with the wise use and intelligent 
development of our resource. 


