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Preface

Through Chesapeake Bay agreements, Virginia has committed to achieve by
the year 2000 a 40 percent reduction of two nutrients (nitrogen and phosphorus) that
enter the Chesapeake Bay, and to maintain at least this level of reduction thereafter.
The focus of Virginia's efforts to achieve this reduction has been on the Potomac River
Basin.

Item 14C of the 1996 Appropriation Act required a Joint Legislative Audit and
Review Commission (JLARC) review ofVirginia's progress toward meeting its nutrient
reduction commitments. This report focuses on the Commonwealth's strategy to reduce
nutrients from Virginia's portion of the Potomac River Basin, although nutrient reduc­
tions in Virginia's other tributary rivers to the Bay are also discussed.

There is reason to expect that Virginia will make some short-term progress in
the Potomac Basin towards its nutrient reduction commitments. The Commonwealth's
strategy document recommends an increase in activity to achieve reductions, compared
to the existing level of effort. Also, the Governor has proposed an initial $11 million to
be dedicated to Potomac nutrient reductions.

However, it is unlikely that Virginia will produce a 40 percent nutrient
reduction in its portion of the Potomac by the year 2000. In part, this is because aside
from a phosphate detergent ban, Virginia has taken limited action since the time the
commitment was made. In addition, whether Virginia could maintain a 40 percent
reduction in the years after 2000 is in great doubt. In the face of rising nutrient levels
due to population growth, the commitment to maintain such a reduction once it is
achieved is a very challenging goal.

Also, the Commonwealth's Potomac strategy document has two major short­
comings. First, the strategy utilizes some questionable assumptions that lead to the
calculation ofgreater nutrient reductions than are likely to be achieved. The more time
that passes before realistic assumptions are made, the more action may be deferred on
suitable alternatives.

Second, the strategy does not address what actions need to be planned now in
order to at least maintain the level ofreduction that is achieved. Decisions made now on
long-term capital investments (such as sewage treatment plant upgrades) will have an
impact on how much progress is made, and how much is eroded, for many years into the
future. Therefore, it would be a mistake to view the issue of maintaining the reduction
as a discrete step that can be considered later.

On behalf ofJLARC staff, I would like to express our appreciation to the State
natural resource agencies and the local government and sewage treatment plant staff
who assisted us in this review.

February 5, 1997
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As part of the Chesapeake Bay Agree·
ment of 1987, Virginia committed to achieve
a 40 percent reduction of two nutrients,
nitrogen and phosphorus, entering the main
stem of the Bay by the year 2000. The
commitment was reaffirmed in 1992amend·
ments to the Agreement, which also in­
cluded a commitment to "maintain at least
this level of reduction thereafter" and a com­
mitment to develop specific strategies by
tributary river to achieve the nutrient reduc·
lions.

Nutrients such as nitrogen and phos·
phorus are essential as raw materials for
organism growth and development, and are
present in nature. However, in excess, they
have been held to negatively impact water
quality in the Bay and its tributaries. Excess
nutrients relative to human activity stem
from point sources (discharges from spe·
cific conveyances, such as sewage treat­
mentplantdischarges) andnonpointsources
(pollutants such as fertilizers which are set
in motion by rainfall or snowmelt moving
over and through the ground).

The focus of Virginia's efforts to achieve
a 40 percent reduction in nutrients to the Bay
has been on the Potomac River Basin.
Virginia's lower tributary rivers (the James,
Rappahannock, and York Rivers) and its
coastal shores are also targets for nutrient
reductions, but strategies for those waters
have been a lesser priority and specific
reduction goals have not been finalized.
Nutrients in these waters are held to be of
concern for the health of the river basins
themselves, butnotso much forthe health of
the Bay.

The JointLegislative Audit and Review
Commission was directed by Item 14C of
the 1996 Appropriation Act to examine the
Commonwealth's progress towards meet­
ing the nutrient reduction commitments set
forth in the 1992revisions to the 1987Chesa·
peake Bay Agreement. Because the
Potomac strategy currently under develop­
ment is critical to meeting Bay goals and has
been the focus of State strategy efforts to
date, the JLARC review focused on this
strategy. Pursuant to the mandate, the
review focused on "progress" issues - it is
not a reassessment of the need for the goal,
nor is it a cost study. The study examines:
what progress is reported and expected



under current levels of effort, what Virginia's
Potomac strategy achieves as it is given,
problems with accepting the strategy as
given, and key issues that will probably
impact Virginia's future progress.

The overall conclusion of the report is
that Virginia is unlikely to produce a 40
percent reduction in nutrients in its portion of
the Potomac by the year 2000, and whether
it will produce a 40 percent reduction in the
years after 2000 is also in great doubt.
There appear to be some unresolved ques­
tions at the State and local levels as to the
priority or worth that is attached to address­
ing the Bay's problems. This is reflected in
the slow State and local response to the
commitment, contrasted to a long-standing
knowledge of the types of actions that would
be needed to achieve the goal.

More specific findings of the report can
be summarized as follows:

• The State's Potomac strategy calls
for actions and nutrient reductions
beyond existing levels of effort.

• However, estimated nutrient reduc­
tions contained in the strategy, ac­
cepted at face value, are not pro­
jected to result in the 40 percent goal
being met by the year 2000, and may
be inadequate for meeting the goal
even once fully implemented.

• There are also problems with accept­
ing the specific reductions of the strat­
egy at face value, because some
assumptions appear questionable.

• The strategy does not address the
goal of maintaining a 40 percent re­
duction after the year2000, and there­
fore does not seek to prevent the
probable erosion of progress shortly
after 2000.

II

• There are key areas of uncertainty
that will need to be considered in the
policymaking process for Potomac
nutrient reduction.

• The timeframe specified in the Code
of Virginia for the lower tributary strat­
egies is at risk of not being met.

Potomac Strategy Provides Basis for
Expecting Progress Beyond Current
Efforts

The Commonwealth Potomac strategy
estimates that annual nitrogen loads de­
creased by only nine percent from 1985 to
1994, while phosphorus was reduced by
about 27 percent. The strategy indicates
that expected current efforts through the
year 2000 will roughly maintain nitrogen and
phosphorus at these 1994 levels. Further,
without additional actions beyond expected
current efforts, nitrogen loads from Virginia's
portion of the Potomac could be substan­
tially greater by the year 2015 than they
were in the 1985 baseline year. If the goal of
improving the health of the Bay through
nutrient reductions is made apriority, there
will be a need to take substantial policy
actions beyond current levels of effort.

The Commonwealth's strategydoescall
for actions and reductions that go beyond
current levels of eftort. The strategy calls for
point source actions at many sewage treat­
ment plants that will reduce nitrogen con­
centration Jevels. The strategy also calls for
heightened implementation of a variety of
nonpoint source best management prac­
tices (BMPs) to reduce nutrients (for ex­
ample, better management of fertilizer ap­
plications on farms). The estimated costs of
these controls, according to the strategy, is
between $129 and $167 million, the vast
portion of which are point source costs. The
strategy thus provides a basis for expecting
progress beyond current levels of effort.



Potomac Strategy Does Not Meet Goal
by 2000 and May Be Inadequate to
Meetthe Goal Once Fully Implemented

The Commonwealth's Potomac strat­
egy is not expected, however, to meet the
State's commitment to reduce nutrients by
40 percent by the year 2000. Virginia's slow
progress in tributary strategy development
and in addressing funding issues has con­
tributed to this situation. The Virginia Water
Control Board estimated in 1991 that a 7.0
milligrams per liter nitrogen concentration
would be needed to meet Bay goals. How­
ever, since 1991, Virginia has made minimal
technologically-based progress in this di­
rection. It is now unlikely that Virginia will
achieve the goal, in large measure due to
construction schedules for major wastewa­
ter treatment plant projects. While the in­
ability of the strategy to achieve the year
2000 goal is not explicitly addressed in the
strategy document, the Secretary of Natural
Resources has drawn this conclusion in a
sentence of a November 1996 report, stat­
ing that "it is not realistic to expect that the
40% nutrient reduction goal in the Potomac
strategy can be achieved by the year 2000."

Moreover, a JLARC staff analysis ofthe
strategy described in Chapter II of this report
indicates that the strategy may be inad­
equate to produce a 40 percent reduction
once fully implemented. The analysis indi­
cates that accepting the strategy as given
and fully implemented by the year 2003,
nitrogen reductions may peak at 37 percent,
and phosphorus reductions may peak at 38
percent, unless sewage treatment plant flow
growth diminishes from the rates that have
been projected.

Point Source Success Will Be
Difficult, and Nonpoint Source
Reductions Are Based on Some
Questionable Assumptions

There are also concerns with accepting
the strategy as given. On the point source

III

side, success maybe more difficult to achieve
than is indicated in the strategy. Nitrogen
concentration issues at several key facilities
will need to be resolved in order to be more
certain of Virginia's progress. If reductions
averaging seven to eight milligrams per liter
or less cannot be achieved at the large
sewage treatment plants, then the progress
suggested by the strategy will be at serious
risk. The proposal of a key association for
municipal sewage treatment plant agencies
may not provide this level of reduction. Fur­
ther, the reductions calculated in the strat­
egy for one of the major treatment plants will
need particular scrutiny. A retrofit to reduce
nutrients is not planned for this plant. None­
theless, strategy projections show nitrogen
loads from this plant as less than in the
baseline year, despite an approximate tri­
pling of the plant's wastewater flow that is
projected from the baseline year.

On the nonpoint source side, there is a
concern with the existing calculation frame­
work for nonpoint source reductions. The
framework assumes consistently better nu­
trient management practices by land users.
The exclusive focus of the framework on
reductions through BMPs means that the
potential for land userbehaviors that work at
counter-purposes is not recognized. For
example, some farmers may have reasons
to increase rather than decrease fertilizer
usage over baseline levels, and this is not
captured in the framework, as is indicated in
Chapter III of this report. Further, the frame­
work allows for the calculation in some cases
of a level of nutrient reduction that exceeds
the amount of controllable nutrients.

The individual best management prac­
tice percent reductions that are being used
in the calculations in Virginia and in other
Bay states, as well as the cumulative results
of those calculations, need to be systemati­
cally and skeptically reviewed. Over time,
best management practices have been
added, and assumed reduction percentages



have changed to some extent, and State
actors invested in achieving the reduction
goal have had a major role in these changes.
As of early December 1996, another revi­
sion to these efficiencies had been under­
way and was to be released soon. However,
it was not yet publicly known if the revision
would introduce more caution in reduction
assumptions.

Potomac Strategy Does Not Address
the Goal of Maintaining Reductions
Once Achieved

The Commonwealth's strategydoes not
address the issue of maintaining a 40 per­
cent reduction (Which is referred to as main­
taining a nutrient cap). A November 1996
report of the Secretary states that at this
point, "the resolution of issues associated
with reaching the 400/0 goal itself is so critical
that the next major step beyond must wait its
turn for a detailed examination."

However, maintaining achieved reduc­
tions is likely to be an even more difficult goal
than initially obtaining a 40 percent reduc­
tion. An analysis of the strategy (again
accepted at face value and assumed to be
fUlly implemented) indicates that a' peak
nitrogen reduction of about 37 percent could
erode to 21 percent by the year 2015, and a
peak phosphorus reduction of 38 percent
could erode to 32 percent by the year 2015.
These findings are based on extending sew­
age treatment plant flow projections. The
findings indicate that not long after the year
2000, Virginia may be faced with projections
indicating more growth in plant flows, and it
may have just completed a systematic, ma­
jor, and fairly expensive upgrade across
plants that is not sufficient to address the
emerging problem. The State and local will
to take further action on the heels of a major
undertaking is questionable.

Thus, it appears that it would be a
mistake for policymakers who wish to see
Virginia reach and maintain a 40 percent
reduction to view looking beyond the year
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2000 as a discrete step to be considered
later. Decisions made now about long-term
capital investments (such as point source
upgrades) will have an impact on how much
progress is made, and how much progress
may be eroded, for some time to come. If
there is a strong desire to reach and main­
tain the goal, then it may be necessary to
give some consideration now to "limit of
technology" approaches at some key point
source plants.

Key Areas of Uncertainty Need to
Be Considered in the Policymaking
Process

In addition to the concerns with the
nonpoint source calculation framework al­
ready discussed, there are a number of
otherareas of uncertainty that will need to be
considered as part of the policymaking pro­
cess. These areas of uncertainty include:
the State's priorities, funding and leader­
ship, including State agency attitudes and
commitments to the goals; whether aillocali­
ties in the Basin will support the strategy;
what plants will be upgraded and to what
concentration levels; point source flow pro­
jections; and the extent of land usercommit­
ments to achieve the nonpoint source re­
ductions of the strategy.

The Timeframe for the Lower
Tributary Strategies Is At Risk

In 1993, the Commonwealth commit­
ted to "implement an interim 40 percent
reduction strategy" for the lower tributaries
by 1997. The Code of Virginia requires
strategies by January 1, 1998 for Virginia's
tributary rivers other than the Potomac.

During the period since 1993, the ex­
ecutive branch decided on a phased ap­
proach to tributary strategy development in
Virginia, with attention directed first to the
Potomac. Hence, there have been four
Potomac nutrient reduction papers since
the beginning of 1993, but an initial 1993
paper on the lower tributaries has not been



updated. Reasons given for the delay on the
lower tributaries have included a lack of
staffing, the benefits of the opportunity to
learn from a prototype effort, and the desire
for monitoring to determine the specific goal
before commencing the effort. However, as
a consequence, Virginia is in a poor posrtion
at this time to complete these strategies. A
November 1996 report of the Secretary of
Natural Resources now indicates that: "we
have concluded that the strategies for those
tributaries [the Rappahannock, York and
James] cannot be completed in any accept-

v

able fashion by that [statutory January 1,
1998] deadline...."

State leadership will be critical on nutri­
ent reduction issues for the lower tributaries
as well. As with the question of maintaining
Potomac progress, natural resource leader­
ship in the executive branch appears to
have assigned a low priority to this point on
the lower tributary effort, rather than to
heighten resources or activity levels in order
to make greater or more timely progress
toward the State's commitments.
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I. Introduction

Chapter I: Introduction

Under various Chesapeake Bay agreements, the District of Columbia, Mary­
land, Pennsylvania, and Virginia are committed to a number of goals related to
improving the water quality of the Bay. One of these goals is to reduce the level of
nutrients (nitrogen and phosphorus) entering the Bay by 40 percent by the year 2000 and
to maintain at least that level ofreduction thereafter. An initial component ofthe multi­
state effort to meet this goal is the development by each state of "tributary strategies."
These strategies are plans for achieving nutrient reductions for each of the tributaries,
or major rivers, that feed into the Bay. A key purpose of these strategies is to indicate
each state's approach to reducing the entry of nutrients into the Bay.

Exhibit 1 provides an overview of the evolution of the Bay nutrient reduction
goals and Virginia's nutrient reduction effort. The extent ofVirginia's progress toward
the nutrient reduction goal and in developing tributary strategies was a subject of
concern during the 1996 General Assembly session. Pursuant to this concern, the
General Assembly required in the 1996 Appropriation Act that JLARC staff review
Virginia's progress toward achieving its nutrient goals (see Appendix A).

Since the 1996 Session, several of Virginia's natural resource agencies - the
Department of Environmental Quality (DEQ), the Department of Conservation and
Recreation (DCR), and the Chesapeake Bay Local Assistance Department - have been
working in conjunction with localities to develop a tributary strategy for the Potomac
River Basin. This work has proceeded within four regions: the Southern Shenandoah,
the Northern Shenandoah, Northern Virginia, and the Lower Potomac (Northern Neck).
Initial regional assessments were produced in lateAugust and Septemberof1996. Afinal
comment draft, entitled Commonwealth of Virginia: Shenandoah and Potomac River
Basins Tributary Nutrient Reduction Strategy, was released on October 31, 1996, and a
final strategy document dated December 1996 is now available.

The objective for the strategy effort was to produce a plan that would enable the
State to meet the 40 percent reduction goal by the year 2000. However, as a practical
matter, it is becoming increasingly clear that even if the provisions of this strategy are
accepted as given, there is probably not sufficient time to achieve the reductions by the
year 2000. Also, an analysis ofthe strategy, with the specific reductions again accepted
as given, indicates that unless the rate of growth in sewage treatment plant flows or
discharges is less than what has been projected, the strategy will not provide for a 40
percent reduction in the years shortly after 2000. Further, in the long-tenn, progress
toward the 40 percent reduction goal will be eroded. The issue of maintaining the
progress that is made is one that receives little attention in the strategy, but has the
potential to be more costly and difficult than making the initial progress toward the goal.
Additionally, this assessment of the strategy indicates that the level of reductions
projected or claimed should not be accepted as given. Some of the reductions contained
in the strategy appear to be based on some questionable or overlyoptimistic assumptions.
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r-------------- Exhibit1---------------,
Timeline of Bay Goals and

Virginia's Nutrient Reduction Effort

Chesapeake Bay Agreement signed to address sources of pollutants to the Bay.

Virginia program established to assist Division of Soil and Water Conservation in
addressing nonpoint source pollution in the Chesapeake Bay Drainage Basin.
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Virginia General Assembly adopts phosphate detergent ban.

1987 Bay Agreement includes 40 percent nutrient reduction goal.

Phosphate detergent ban effective (January 1).

Amendments to Bay Agreement reaffirm reduction goal and call for tributary
strategies.

Virginia agencies produce nutrient reduction discussion papers for the Potomac
and lower tributaries.

Chesapeake Executive Council directive indicates Virginia's lower tributaries may
have little impact on the Bay's nutrient problem, but sets interim goal for improving
local conditions.

Second Virginia Potomac nutrient reduction document (October).

Third Virginia Potomac nutrient reduction document (August).

Regional assessments conducted to develop nutrient reduction strategies
(Southern Shenandoah, Northern Shenandoah, Northern Virginia, and the
Lower Potomac).

Sewage treatment plant association (VAMWA) makes nutrient reduction proposal.

Final comment draft released on Virginia's strategy for nutrient reductions
(October 31), followed by a final strategy document dated December 1996.

Potomac strategy required by the Code of Virginia (by January 1).

Strategies required for other tributary rivers (by January 1).

Strategy required for coastal basins (January 1).

The year that parties to the Agreement are committed to achieve a 40 percent
reduction in controllable nitrogen and phosphorus.

Source: JLARe staff summary of key events.
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This chapter discusses the nutrient reduction goals of the Chesapeake Bay
Agreement, and then provides a background discussion ofsome of the important events
that led up to the development ofthe 1996 Potomac strategy document. Finally, JLARC's
review and the organization of the report are discussed.

NUTRIENT REDUCTION GOALS UNDER
THE CHESAPEAKE BAY AGREEMENT

In 1983, Virginia, Maryland, Pennsylvania, the District of Columbia, the
Environmental Protection Agency (EPA), and the Chesapeake Bay Commission formally
agreed to undertake a cooperative effort to restore and protect the Chesapeake Bay. One
of the cornerstones of this effort began with the Bay Agreement of 1987, which provided
that the parties would "begin implementation of a basin-wide strategy to equitably
achieve by the year 2000 at least a 40 percent reduction of nitrogen and phosphorus
entering the main stem of the Chesapeake Bay." In the 1992 amendments to the Bay
Agreement, the commitment ofthe parties to the 40 percent reduction goal was affirmed,
and a commitment was added to "maintain at least this level of reduction thereafter."

Nutrients are elements or compounds that are essential as raw materials for
organism growth and development. Nitrogen and phosphorus are two major nutrients
that are naturally present to some extent in soils and in bodies of water. However, in
excessive amounts they can lead to algal blooms and low levels ofdissolved oxygen which
have a negative impact on the ecology of the Bay and its tributaries. Human activity
contributes added nutrients from both point sources and nonpoint sources. (Point
pollutants are discharges from specific conveyances, such as pipes, while nonpoint
pollutants include fertilizers and other substances that are set in motion by rainfall or
snowmelt moving over and through the ground). Amendments to the Bay Agreement in
1992 required the participants "to develop and begin implementation of tributary­
specific strategies by August 1993," which in part were to be designed to "meet the
mainstem nutrient reduction goals."

An important point to emphasize is that progress toward a 40 percent reduction
is measured against baseline year nutrient loads from 1985 as calculated by Bay models.
A portion of the total nutrient load to the tributary rivers and the Bay is considered
controllable, and a portion is considered uncontrollable. Uncontrollable loads are
basically the natural background loads that would occur even ifthe land use in the region
was 100 percent undisturbed forest land. Controllable loads are the loads that stem from
human activity. The 40 percent reduction goal applies against the loads that are
controllable. Thus, the achievement ofthe 40 percent reduction goal does not mean that
total nutrient loads received by the Bay have been reduced by 40 percent, but rather that
the portion due to human activity has been reduced by that percentage. A 40 percent
reduction in controllable nutrients produces about a 20 percent reduction in the overall
nitrogen load, and about a 33 percent reduction in the overall phosphorus load.
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From the time of the 1992 Bay Agreement amendments, Virginia's primary
focus with regard to reducing the entry ofnutrients to the Bay and achieving a 40 percent
reduction goal has been on the Potomac River. DEQ's 1993 discussion paper on the
Potomac River Basin stated:

For the Potomac, these excess nutrients have already been shown to
have a damaging effect on the Bay as a whole. Consequently, the states
that share the Potomac are developing strategies to reduce nutrients
by forty percent, an amount that scientific modeling had shown will
improve Bay water conditions.

Virginia has several other tributaries to the Bay, and these tributaries have not
been ignored in Bay agreements. For example, a directive of the Chesapeake Executive
Council, signed in late 1993, stated that by 1997 "Virginia will implement an interim 40
percent reduction strategy" in its lower tributaries. However, studies indicate that these
tributaries do not contribute a great deal to the problems of the Bay that are nutrient­
related. This finding, coupled with the fact that an appropriate reduction goal for these
tributaries has not been determined, has meant that the nutrient reduction issue for the
lower tributaries has received less focus from the State to this point.

TRIBUTARY NUTRIENT REDUCTION STRATEGIES

The 1992 amendments to the Chesapeake Bay Agreement required the signa­
tories to develop strategies for the tributary rivers of the Bay. The agreement indicated
that the water quality goal needed to be amended to "reflect the critical importance ofthe
tributaries in the ultimate restoration of the Chesapeake Bay." The parties to the
agreement were to "develop and begin implementation oftributary-specific strategies by
August 1993." A major function of the strategies was to provide a plan for meeting the
mainstem nutrient reduction goals.

In the spring and summer of 1993, the newly-formed DEQ in Virginia released
two discussion papers on reducing nutrients, one for the Potomac and one for the lower
tributaries. The first page of the introduction to both of these papers stated:

As part ofthe multi-state Baycleanup, we are developing strategies for
each of the tributary rivers that flow into the Chesapeake Bay to
reduce the pollution caused by excess nutrients. Public involvement is
an essential ingredient in that process. We want all interested citizens
to be aware ofthese efforts. And, we invite you to share your ideas and
concerns by p~rticipating.

Six public meetings were held in May and June of 1993 on the tributary strategy effort.
.In addition, pertaining to the Potomac paper, three more public meetings were held in
late August and early September of 1993. The Potomac paper was distributed to more
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than 850 people. DEQ has noted that in addition to the three public meetings on the
Potomac paper, "tributary issues and characterizations were also presented at meetings
of professional and civic organizations and various interest groups."

DEQ's April 1994 305(b) report to the EPA and Congress, Virginia Water
Quality Assessment for 1994, summarized the tributary strategy process to that point
and gave the following timeframe for completion of a final Potomac strategy:

A series ofpublic meetings were held around the state to get input and
comments on the developing strategies, with plans to have a final
strategy for Virginia's portion of the Potomac by mid-1994....

However, this timetable was not realized. With a change in administrations in
Virginia, concerns were raised that the nutrient reduction goals had been set, and the
effort had proceeded, without sufficient local knowledge, involvement, initiative, and
input. The 1996 biennial report of the Secretary of Natural Resources to the General
Assembly stated this perspective as follows:

Prior to 1994, commitments were made by Virginia state government
officials to achieve certain goals regarding the Bay and its tributaries,
but the very citizens most directly affected by these commitments ­
and who pay the bills for implementing strategies to achieve these
commitments - were left out of the decision-making process. Conse­
quently, locallyelected officials were often times surprised and shocked
to learn in 1994 and 1995 about the tributary strategies mandated by
the Chesapeake Bay Executive Council and Virginia state government
and the state's commitment to reduce nutrients by 40 percent by the
year 2000.... Localities now must be included in all future goal setting
and implementation strategies related to the resources of the Chesa­
peake Bay. Such increased involvement by the citizens of the Com­
monwealth may affect the timetable for development of specific strat­
egies, but increases the likelihood that these locally developed strate­
gies will be implemented successfully.

Thus, a second discussion paper was produced in October 1994, and six more
public meetings were held that month in the Potomac River basin to inform citizens about
the effort and obtain input. Further, DEQ, nCR, and CBLAD staffand the Secretary of
Natural Resources held meetings with local officials and representatives of interest
groups throughout the Potomac River basin during March and April of 1995. A third
Potomac paper was produced in August 1995 to provide "a menu of best management
practices and local program options for use by local governments in the development of
their own strategies."

As the Secretary of Natural Resources indicated, the decision to expand local
involvement did have an impact on Virginia's timeframe. ByJanuary 1996, Virginia was
alone among the parties to the Bay agreement in not having a strategy paper containing
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specific choices about how to pursue the goal. In the absence ofspecific choices about how
to expand existing efforts, progress was made by continuing with existing nutrient
reduction programs during the development process.

In the other Bay jurisdictions, Maryland had ten watershed plans for its four
tributaries indicating that the 40 percent goal could be achieved, and the State had begun
to pay half the costs for sewage treatment upgrades. Pennsylvania had a tributary
strategy with which it anticipated achieving 91 percent ofits nitrogen reduction goal and
94 percent of its phosphorus reduction goal, and the strategy outlined several options to
potentially address the nutrient reduction shortfall. The District of Columbia had a
strategy which anticipated achieving more than a 40 percent reduction in its controllable
nitrogen load. However, for phosphorus, where its baseline loads under the model were
already minimal, the District anticipated falling below its goal.

As a consequence ofVirginia's slow progress in tributary strategy development,
a bill was introduced in the 1996 General Assembly Session to require the State to meet
a prescribed schedule for tributary strategy planning. This bill was House Bill 1411.

HOUSE BILL 1411 FROM THE 1996 SESSION AND ENSUING PROGRESS

During the 1996 General Assembly Session, there was discussion that the State
had missed three deadlines for the production of a Potomac plan, and that Virginia was
alone among Bay participants in not producing a final plan. The General Assembly
passed House Bill 1411 in 1996 to require that tributary planning meet a specified
schedule: January 1, 1997 for the Potomac, January 1, 1998 for the other tributary rivers,
and January 1, 1999 for the coastal basins.

As of the beginning of 1997, the tributary strategy processes other than the
Potomac (those which are due at later dates under House Bill 1411) are in fairly early
stages of development. However, the natural resources agencies involved in the
tributary strategy process made a significant effort in 1996 to produce a Potomac strategy
paper that would be ready for the 1997 Session. In Virginia's 1995 strategy paper, the
four previously-mentioned regions of the Potomac were identified. Team leaders from
State natural resource agencies were designated in 1996 for each of these four regions,
and organizing meetings were held in the spring. The State team leaders worked with
local staffs to assess the mix of nonpoint source best management practices (BMPs) and
point source actions that might be applied to achieve 40 percent reductions.

Draft strategies were produced and released in late August and September of
1996. Local governments were asked for their support of the proposed strategy for their
locality. During October, State staff worked to produce a compiled Potomac tributary
strategy document. A final comment draft and a set of appendices was released to the
public on October 31, 1996, and a final strategy document dated December 1996 was then
produced.
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JLARe REVIEW OF NUTRIENT REDUCTION PROGRESS

The mandate for this review requires an assessment of the Commonwealth's
progress toward meeting its nutrient reduction commitments under Chesapeake Bay
agreements. JLARC staff identified several issues and conducted a number ofresearch
activities in order to meet the study mandate.

Study Scope

This study focuses on issues pertaining to the Commonwealth's progress in
meeting its nutrient reduction commitments. The report focuses on where the State
stands relative to the commitments that were made and what it may need to do in order
to meet its commitments. The mandate did not require an examination ofthe appropri­
ateness of the commitments that were made, which is fundamentally a policy question.
Therefore, the nutrient reduction commitment to achieve and maintain a 40 percent
reduction was taken as a given and as the baseline against which progress should be
measured. Also, an examination ofthe costs ofvarious nutrient reduction strategies was
generally beyond the scope of the review.

To meet the mandate, the following issues were identified:

(1) In order to enable Virginia to meet its nutrient reduction commitment and
then at least maintain that level of nutrient reduction, what are the key
issues that a Virginia Potomac nutrient reduction strategy must address?

(2) Is the Commonwealth's Potomac strategy, in its current form, likely to
achieve a 40 percent reduction by the year 2000 and maintain the reduction
thereafter?

(3) Is the Potomac nutrient reduction strategy realistic, and does it provide
realistic projected reductions that meet the goal?

(4) What is known about nutrient reduction progress in Virginia's lower
tributaries to the Bay (the James, the Rappahannock, the York, the
Eastern Shore, and the Western Shore)?

Research Activities

Several research activities were conducted in JLARC's review of Virginia's
progress in achieving nutrient reductions pursuant to Chesapeake Bay goals. These
activities included: document and data reviews; interviews; permit file reviews; and
meetings with Potomac Basin county administrators or city managers and their desig­
nees about local nutrient reduction efforts.
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Document and Data Reviews. JLARC staff reviewed a number of key
documents produced by DEQ and DCR, including the 1993 Potomac and Lower Tributary
nutrient reduction papers, the 1994 and 1995 Potomac papers, written public participa­
tion comments upon DEQ's 1995 Potomac paper, the draft strategy assessment papers
of 1996, and the October 1996 final comment draft and appendixes for the Potomac
strategy. Several of the spreadsheets used by DCR to calculate nonpoint source
reductions were reviewed, as well as spreadsheets created to examine the impact of
alternative point source technologies or approaches. Key changes in the reductions
shown in the strategy between the October final comment draft and the December 1996
strategy document were also noted.

Virginia Department of Agriculture reports on fertilizer usage were also
reviewed for the period from FY 1985 to FY 1995. Some material on shoreline erosion
protection issues was requested from the Virginia Institute of Marine Science (VIMS)
and was reviewed.

A number of additional technical reports and studies about nutrient reduction
issues were reviewed, as well as tributary strategy documents that have been produced
by the other Bay Agreement participants. JLARC staff also reviewed the Virginia
Register of Regulations for the appearance of proposed or final regulations that may
impact the State's nutrient reduction effort.

Interviews. JLARC staffconducted several interviews at DEQ and DCR with
individuals who are working on nutrient reduction issues relative to Virginia's Chesa­
peake Bay commitments. An interview was also conducted with the director ofCBLAD,
who at that time was also serving as the new director of DCR.

In addition, interviews were conducted ofstaffwithin the EPA Chesapeake Bay
Program, including scientific and modeling experts. JLARC staff also interviewed the
Secretary ofNatural Resources about the progress that is expected through the direction
the State is pursuing, and what the outlook is with regard to the State's role in funding.

PermitFile Reviews. Certain information that was needed for this review was
obtained by JLARC staffworking on the concurre:-lt study of DEQ. Specifically, for the
DEQ study, JLARC staffreviewed DEQ permit files in the regional offices. As part ofthis
fieldwork, JLARC staffcollected information on how recently permits have been reissued
for the Potomac point sources captured in the Bay nutrient model, and noted whether
there was any correspondence or discussion about nutrient reduction issues in the files.

Attendance at Meetings With Local Representatives in the Potomac
Basin. JLARC staff attended the four meetings that were held to consider the regional
assessment drafts in the Lower Potomac, the Northern Shenandoah, the Southern
Shenandoah, and Northern Virginia. In addition, JLARC staffmet with and discussed
specific questions about nutrient reduction activities with designated locality and/or
·sewage treatment plant staffin four Northern Virginia localities (Arlington, Alexandria,
Fairfax, and Prince William).
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REPORT ORGANIZATION

Chapter I: Introduction

This report examines Virginia's estimated and projected progress in achieving
nutrient reductions, especially focusing on the State's Potomac strategy. Chapter I has
provided an introduction to Virginia's nutrient reduction goals under the Chesapeake
Bay Agreement, and described the nutrient loads of the watershed and of the jurisdic­
tions that are parties to the Bay agreement, Virginia's Tributary Strategy process and
papers, and legislation requiring a specific schedule for completing the tributary strategy
process in Virginia. In addition, the chapter discussed the JLARC study mandate, scope,
and research activities.

Because the focus ofVirginia's effort to protect the Bay from excess nutrients is
on the Potomac, and because little current information on progress in the lower
tributaries is available at this time, Chapters II and III ofthis report focus on the Potomac
Basin and the State's strategy. Chapter II provides an assessment of the performance
ofthe Commonwealth's strategyfor the Potomac relative to the 40 percent reduction goal.
This assessment accepts the reductions ofthe plan as given and assumes full implemen­
tation of the plan. Chapter III then addresses the particular provisions of the strategy
for point and nonpoint source nutrients respectively, and considers whether the provi­
sions are realistic. The last chapter draws some summary conclusions about Virginia's
progress in the Potomac, and what may be required to meet and maintain the 40 percent
nutrient reduction goal. It also briefly summarizes the current status of nutrient
reduction strategy development for the lower tributaries.
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II. Projected Performance of the State's Potomac
Strategy Assuming Full Implementation

In October 1996, a final comment draft was released on the State's tributary
nutrient reduction strategy for the Shenandoah and Potomac River Basins, This draft
was prepared by the Virginia Secretary of Natural Resources, the Virginia Chesapeake
Bay Local Assistance Department, the Virginia Department of Conservation and
Recreation, and the Virginia Department of Environmental Quality. The analysis
contained in this chapter was performed during the fall of 1996, and this analysis and
discussion is based on the October 1996 draft strategy. With the exception of the
calculations for one sewage treatment plant, the numbers contained in the December
1996 strategy document did not change greatly from the October comment draft.

The draft strategy was the culmination of a process that moved forward
throughout 1996 in response to House Bill 1411. The effort was organized into four
discrete regional efforts, involving local actors in the development of individual strate­
gies for the Southern Shenandoah, the Northern Shenandoah, Northern Virginia, and
the Lower Potomac (Northern Neck).

The draft strategy contained a regional assessment and a recommended basin
strategy:

• The "Regional Assessment" - This was a compilation ofthe recommendations
from the four assessment processes that were conducted in the regions. The
final comment draft states that this recommendation would achieve a 36
percent reduction in nitrogen and phosphorus by the year 2000.

• A Recommended Basin Strategy - The document indicated that this is the
State's strategy recommendation. It included some additional options to close
the gap from the regional assessments, including the upgrade of several
sewage treatment plants (STPs) in the basin, above and beyond those plants
identified for upgrade in the regional assessments. According to the docu­
ment, the recommendation achieves a 40 percent reduction in nitrogen and
phosphorus.

This chapter provides an independent assessment ofthe projected performance
of the draft strategy, focusing on the recommended basin strategy that purportedly
accomplishes a 40 percent reduction. Projected performance is assessed in terms of
whether the 40 percent reduction goal is achieved and maintained if the strategy's
reductions are accepted as given and if full implementation is assumed. Chapter III of
the report then examines issues regarding the feasibility or appropriateness of the
strategy's current content, for both point and nonpoint sources.

The major finding of this performance assessment is that full implementation
of the strategy, even if possible, is unlikely to achieve a 40 percent reduction in the year
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2000. Further, unless the rate ofgrowth in sewage treatment plant flows after the year
2000 decreases substantially from the rate that has been reflected in DEQ's figures for
the period from 1985 to the year 2000, then the progress that would be made through the
strategy is likely to erode over time, as has been the case with some previous progress
Virginia made on point source phosphorus through the phosphate detergent ban.

ASSUMPTIONS USED IN PROJECTING PROGRESS

To assess the performance of the strategy, there is a need to identify the goals
against which the strategy should be compared, determine the assumptions to be applied
in making projections, determine whether any additional scenarios would be useful for
comparative purposes, and calculate the results for the strategy and other scenarios
based on the selected assumptions. This section discusses the assumptions made about
the goals and the factors to be considered in making the projections.

The Bay goals are to reach a 40 percent reduction and maintain it thereafter.
The State's commitment is described as follows in the draft strategy:

The difference between the 400/0 goal and the actual reductions...yields
an annual "nutrient loading gap," that will need to be closed.... Closing
this gap is the task of Virginia's Shenandoah and Potomac River
Basins Tributary Nutrient Reduction Strategy. Once the 40% nutrient
reduction goal is achieved, it will be important to maintain the annual
"nutrient cap" while still accommodating growth and development in
the Potomac Basin.... Thus, as growth occurs, programs must be in
place that ensure that nutrient loads do not increase beyond the cap
level.

JLARC staff conducted an analysis to assess what full implementation of the strategy
might accomplish relative to these Bay commitments.

In projecting the performance ofthe strategy, assumptions must be made about
the time frame for the implementation of the strategy. For nonpoint sources, the
timeframe assumption used in the analysis was that the reductions called for in the
strategy would be achieved by the year 2000. For point sources, the timeframe
assumption was taken from the strategy document. The document states:

Due to construction schedules for major wastewater treatment plant
projects, the time needed to put into place all of the Strategy's
recommended nutrient controls is anticipated to range from five to
nine years.

Therefore, in the analysis, the midpoint (seven years) was assumed as the timeframe for
full implementation, or the year 2003. In the years 2000, 2001, and 2002, the following
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percentages were used to estimate the proportion offlow ofsewage treatment plants that
would have come under the strategy: 57.1 percent, 71.4 percent, and 85.7 percent,
respectively. These percentages were obtained based on dividing the number of years
that would have passed (four, five, and six years) into the seven-year total timeframe.

In making the projections, an assumption must also be made about the extent
ofgrowth and development that needs to be accommodated. The primary impact of this
growth is in terms ofnutrient loads from sewage treatment plants. Therefore, an average
annual rate of growth factor for sewage treatment plants was needed. The average
annual growth rate assumed in making the projections for these plants after the year
2000 was the average rate of growth in plant discharge flow levels for the period from
1985 to 2000, or 3.5 percent. DEQ staff believe that the year 2000 flow projection may
be high. Ifthat proves to be the case, there may be more ofa "cushion" in the timeframes
than results from the most recent projections that were available at the time of the
analysis and that were used at that time by DEQ. For this analysis, flows from industrial
plants were assumed to remain at the levels in the most recently available information,
as has been done by DEQ staff.

SCENARIOS INCLUDED IN THE PROGRESS PROJECTIONS

In the analysis, projected loads for the Commonwealth's recommended basin
strategy were compared against the 1985 baseline loads and the 40 percent reduction
goal for both nitrogen and phosphorus. An assessment was made of the loads that are
projected (under the stated assumptions) from 2000 to 2015.

In addition, to provide some context for the data on the projected performance
ofthe strategy, projections for two other scenarios were made and displayed. Specifically,
the first of these scenarios is the amount of the nutrient load that would be expected
without the implementation of a new strategy ("expected current efforts"). It is
essentially DEQ and DCR's projection of what current and already planned State
programs can accomplish by the first year shown, the year 2000. The potential impact
ofsewage treatment plant flow growth past the year 2000 is calculated for this scenario.
Because additional reductions beyond the year 2000 have not been estimated by DEQ and
nCR, a maintenance ofyear 2000 effort, rather than further reduction activities beyond
the year 2000, is assumed in the calculation for the scenario at this time.

The second of these scenarios is the projected load amount that might be
achieved by applying the limits of technology (LOT) to point sources, coupled with the
State strategy's nonpoint source reductions to the year 2000. LOT is used here to refer
to point source control technologies that have extremely high reduction capabilities.

The "expected current effort" and LOT provide a general range within which
strategy results are likely to fall. The results or performance of the strategy should be
better than that obtained from projecting "expected current effort", because the latter
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category refers to what is achieved from "business as usual." Unless it relied on LOT,
however, the strategy would not be expected to perform as well as LOT because LOT
provides for especially high levels of nutrient removal.

PEAK NITROGEN REDUCTIONS OF 37 PERCENT
COULD ERODE TO 21 PERCENT BY 2015

An assessment of the performance of the strategy was conducted for both
nitrogen and phosphorus. This section addresses the findings for nitrogen.

The lastyear for which the 1996 strategydocument provides an estimate (rather
than a projection) of nutrient reductions from the 1985 baseline is 1994. For 1994
nitrogen, the data in the strategy estimates that total annual loads were 18,555,000
pounds, or a reduction from the 1985 baseline of about 9 percent. The data used in the
strategy indicate that point source nitrogen was actually up over 1985 levels, but due to
claimed reductions from nonpoint sources, in aggregate nitrogen reductions were being
achieved. Water quality data for the period from 1978 to 1993 indicate that nitrogen
concentrations at the Potomac fall line increased and then leveled off since the mid~

1980s. DCR and DEQ have noted that "reductions ofnitrate due to nonpoint sources can
take several years to become apparent because of the slow transportation rate of
groundwater to streams."

From 1994 to the year 2000, nCR and DEQ project that expected current efforts
will roughly maintain the overall nitrogen progress that they estimate has been made.
The strategyprojection is that under expected current efforts, the year 2000 nitrogen load
will be about 18,584,000 pounds per year.

Figure 1 examines nitrogen loads based on the previously-discussed scenarios.
The graphic starts at the year 2000. Therefore, the uppermost trend line, or the loads
based on expected currentefforts, begins at the 18,584,000 pounds per year that DCR and
DEQ project for the year 2000 (about nine percent below the 1985 baseline load).

The figure illustrates the importance ofgrowth in sewage treatment plant flows
with regard to model outcomes. The trend line reflecting expected current efforts shows
the impact if no new strategy or strategies are pursued, and "progress" consists only of
what DEQ and nCR project will be achieved through current or already-planned
programs to the year 2000. If no further progress is made, then based on sewage
treatment plant growth, by about the year 2005, Virginia's nitrogen load would be at
about the 1985 baseline load level, or zero progress. From there, sewage treatment plant
growth would increase nitrogen loads substantially above 1985 levels.

The lowermost trend line shows what is projected ifLOT point source controls
were put in place, coupled with the projected State strategy for nonpoint sources. As
indicated, ifLOT were installed by the end ofthe year 2000 on plants that generate four-
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,-----------------Figure1-----------------,
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sevenths of the sewage flow, then this would generate approximately a 40 percent
reduction. When full implementation is assumed, in 2003, LOT lowers the amount even
more substantially. Growth calculated upon this lower base is fairly slow, and LOT is
therefore projected to continue to be below (that is, surpass) the level of a 40 percent
reduction through the year 2015, as is shown in the figure.

The trend line shown in the figure that is between expected current efforts and
LOT is the projection for the Commonwealth's recommended basin strategy. The
Commonwealth's final comment draft displays a 40 percent reduction result for the
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strategy, but does not attach a year to that result. However, if the assumption from the
body of the report is applied (that full implementation is not likely to occur by the year
2000), and ifthe previously-discussed assumptions about sewage treatment plant flows
are applied, then a different result is obtained. The best single year for the strategy under
these assumptions is projected as the year 2003, when a 37 percent reduction is projected.

In contrast to this analysis, the strategy document does not seek to address the
impact of growth after the year 2000 upon strategy reductions, nor does the strategy
contain a program or response to address that growth. The strategy therefore does not
address an important part ofthe Baynutrient reduction goal. The strategy indicates that
"as growth occurs, programs must be in place that ensure that nutrient loads do not
increase beyond the cap level", but the strategy does not provide such programs.

This limitation is particularly important for nitrogen, because point source
nitrogen loads exceed nonpoint source loads, and point sources are where most of the
growth is. There is a large component ofthe total nitrogen load that is driven by increases
in sewage treatment plant growth. Based on the projection ofnitrogen using a 3.5 percent
growth factor after the year 2000, nitrogen reductions under the strategy could fall from
a high of 37 percent to 21 percent, even if the strategy is fully implemented.

PEAK PHOSPHORUS REDUCTIONS OF 38 PERCENT
COULD ERODE TO 32 PERCENT BY 2015

This section addresses the findings of the assessment for phosphorus. As with
nitrogen, the last year for which the 1996 strategy provides an estimate (rather than a
projection) of phosphorus reductions is 1994. For 1994 phosphorus, the data in the
strategy indicate that total annual loads were 1,562,000 pounds, or a reduction ofabout
27 percent from the baseline load. Much ofthis estimated progress is from point sources,
which are estimated to have been reduced by about 41 percent since 1985, in large
measure due to the phosphate detergent ban adopted by the 1987 General Assembly.
Water quality data for the period from 1978 to 1993 also indicate that phosphorus
concentrations initially increased, then leveled off in 1984 and declined after the
phosphate detergent ban.

From 1994 to the year 2000, DCR and DEQ projected that expected current
efforts will roughly maintain the overall phosphorus progress they estimate has been
made to 1994. Thus, the strategy projection is that under current efforts, the year 2000
phosphorus load will be about 1,528,000 pounds per year.

Figure 2 shows the results for phosphorus from the same type ofprojection that
was shown earlier for nitrogen. The graphic also starts at the year 2000. Therefore, the
uppermost trend line, or the loads based on expected current efforts, begins at the
"1,528,000 pounds per year that DCR and DEQ project for the year 2000 (about a 28
percent reduction),
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~--------------Figure 2----------------,
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Again, given growth in sewage treatment plant flows and a lack of concrete
proposals in the State's strategy for implementation after the year 2000, there is a
concern that the progress under the strategy will be eroded, although not as much as for
nitrogen. Specifically, under the assumptions applied, the peak level of phosphorus
reduction occurs in 2003, at about 38 percent. The level of reduction could fall to 32
percent by the year 2015.

Compared to nitrogen, the percentage reduction for phosphorus does not fall as
much over time in the projections, for two reasons. First, a higher proportion of the
phosphorus loads of the Potomac are from nonpoint rather than point sources. Second,
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within the point source category, a substantial proportion of the load (almost one­
quarter) is from industrial dischargers for which no flow increase is assumed. Therefore,
phosphorus load amounts in Virginia's portion of the Potomac are less affected than
nitrogen load amounts by increases in sewage treatment plant flows.

CONCLUSION

The assessment contained in this chapter indicates that it is unlikely that the
40 percent reduction goal can be achieved by the year 2000. In addition, the strategy does
not substantially address the issue of what needs to happen after the year 2000 to meet
the 40 percent reduction goal in light of likely increases due to growth, such as increases
in sewage treatment plant flows.

The Secretary ofNatural Resources has indicated in the First Annual Report on
the Development and Implementation of Nutrient Reduction Strategies For Virginia's
Tributaries to the Chesapeake Bay (November, 1996) that:

... it is not realistic to expect that the 40% nutrient reduction goal in the
Potomac strategy can be achieved by the year 2000.... The draft
Shenandoah-Potomac nutrient reduction strategy does not in any
direct way address the task of maintaining a cap. At this point in the
process the resolution of issues associated with reaching the 400/0 goal
itself is so critical that the next major step beyond must wait its turn
for a detailed examination.

However, it appears that it would be a mistake for policymakers wishing to see
Virginia reach the 40 percent goal to view looking beyond the year 2000 as a discrete step
that needs to be considered later. Decisions made now that relate to long-term capital
investments (such as point source upgrades) will have an impact on how much progress
is made, and how much progress may be eroded, for some time to come. Ifthese decisions
are made independently ofwhat may be required after the year 2000, and ifpolicymakers
still desire to reach the goal, then too little investment may be made. The findings in this
chapter suggest that if there is a strong desire to reach the goal, it may be necessary to
give some consideration to limit of technology approaches at some key point source
facilities.

Recommendation (1). For the 1997 Session, the Secretary of Natural
Resources and Virginia natural resource agencies should outline the costs and
reductions for a limit of technology point source option in a supplemental
memorandum to the strategy for the House Appropriations and Senate Fi­
nance Committees, in order to facilitate a discussion of that option as part of
the policymaking process.

Recommendation (2). The General Assembly may wish to request that
the Secretary ofNatural Resources and Virginia natural resource agency staff
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provide a report to the 1998 Session assessing the operational feasibility of a
limit of technology approach for some key plants.

Recommendation (3). The General Assembly may wish to consider a
resolution to request that the Chesapeake Executive Council include issues
associated with maintaining reduction progress after the year 2000 in its 1997
Reevaluation of the Tributary Strategies Program.
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III. Appropriateness of the Strategy's Point
and Nonpoint Source Reductions

As indicated in Chapter II, the Commonwealth's Potomac strategy is projected
to yield some nutrient reduction progress. However, it is not likely to be adequate to meet
and especially to maintain a 40 percent reduction. In addition, another question that
must be examined is whether the strategy is fully appropriate, such that full implemen­
tation can be reasonably expected.

The concerns identified in this chapter first stemmed from an analysis of the
October 1996 final comment draft strategy, but also apply to the December 1996 strategy
document. Several issues are raised pertaining to the appropriateness and practicality
ofsome ofthe reductions projected by the strategy, and these issues were not successfully
addressed by the natural resource agencies within the timeframe of the strategy
document dated December 1996. In fact, for two ofthe issues raised (the Upper Occoquan
Sewage Authority reductions and shoreline erosion protection reductions in the Lower
Potomac), changes were made from the draft strategy to the final strategy that heighten
the level ofconcern as to whether the magnitude ofthe reductions projected are credible.

For sewage treatment plants, or the bulk of the point source component, the
strategy reduction numbers are mostly based on an assumption ofa nitrogen concentra­
tion level of about 7 milligrams per liter. A pivotal issue is whether future upgrades to
reduce nutrients from the plants will be designed to achieve this concentration level or
less. There is a proposal of municipal wastewater treatment agencies in Virginia that is
supported by many of the local governments with key sewage treatment plants. This
proposal endorses the use of a nutrient reduction system that DEQ has historically
estimated to achieve a much higher nitrogen concentration level than 7 milligrams per
liter (at 12 milligrams per liter) - that is, a much lesser level ofreduction. However, the
strategy document does not engage this discrepancy in assumption, but rather blurs it,
stating that the intention behind the alternative proposal is to produce a nitrogen
concentration level of eight milligrams per liter and that this level should become the
target level for the strategy. Ifthe upgrades at the plants are not designed or do not prove
to be as effective as the nitrogen removal assumed in the strategy, then the State could
fall very short of its goal for reducing nitrogen loads from Virginia's portion of the
Potomac.

For the nonpoint source component, there are a number of instances in which
questionable or overly optimistic assumptions are built into the reductions calculated by
the strategy. Some of these problems may stem from assumptions made by nCR in
conjunction with other Bay Agreement participants. Still, the nonpoint source strategy
is a compilation of reductions that results from a focused effort by State and local staffs
to identify reduction possibilities. This compilation, however, is applied within a
framework that does not appear to be adequately calibrated to produce credible results
when these numerous reduction possibilities are applied.
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The resulting strategy document appears to understate the obstacles that will
exist in reaching the stated degree ofsuccess. The more time that passes before the point
source situation is clarified, and before a more realistic screening ofsome ofthe nonpoint
source reduction amounts is performed, the less time that is available to determine if
there are any suitable alternatives to replace potentially impractical or questionable
elements of the strategy.

POINT SOURCE SUCCESS APPEARS MORE DIFFICULT
THAN INDICATED IN THE STRATEGY

There are two projections ofpoint source reductions by the year 2000 contained
in the Potomac strategy. The first projection is for the reductions that were developed
through the regional assessment process. This process involved local "actors" working
with State team leaders. The December strategy document indicates that the overall
reductions (for point and nonpoint source loads) from the regional process are 37 percent
for nitrogen and 36 percent for phosphorus. The reductions expected from the point
source component are about the same for nitrogen but somewhat less for phosphorus than
the overall reductions expected (see Table 1). However, when what the strategy docu­
ment designates as "additional potential strategy reductions" are considered, the greater
use of point source upgrades suggests that reductions at or just over 40 percent overall
(point and nonpoint) can be achieved. Under this scenario, somewhat greater reductions
than 40 percent are achieved from the point source component.

Three issues regarding the point source component of the strategy are ad­
dressed in this portion ofthe chapter. First, the strategy is ambiguous about the impact

---------------Table1---------------

Point Source Reductions
Expected Under Strategy Scenarios

Point Source Nitrogen Point Source Phosphorus
Strategy Scenario Reduction Expected Reduction Expected

Regional Assessment
(36 to 37 Percent 37% 30%
Reduction Overall)

With Additional Potential
Strategy Reductions
(40 to 41 Percent 44% 42%
Overall Reduction)

Source: Shenandoah and Potomac River Basins Tributary Nutrient Reduction Strategy, December 1996.
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of a seasonal biological nutrient removal (BNR) approach to achieve sewage treatment
reductions. Second, the strategy does not adequately explain the basis for its assumption
that despite an approximate tripling ofthe wastewater flow expected, the nitrogen levels
at the Upper Occoquan Sewage Authority (VaSA) plant will be less than in the 1985
baseline year. Third, and somewhat related in principle to the UaSA issue, the strategy
documents have not made consistent assumptions as needed between the baseline year
and future projections. Thus, any set of such figures produced by DEQ needs to be
scrutinized on this issue.

The Appropriateness of Funding Seasonal Biological Nutrient Removal to
Pursue a 40 Percent Reduction Is Left Unclear by the Strategy

The critical factors in point source nutrient reduction estimates and projections
are point source "concentration" levels and "flow" levels. The first factor addresses
nutrient levels in the discharge, while the second factor addresses the quantity of the
discharge. There is a standard formula that DEQ applies, to multiply the concentration
times the flow times a conversion factor times 365 days a year, to calculate the annual
discharge load from each plant.

Continuing flow increases are anticipated at most of the sewage treatment
plants in the Potomac Basin. Therefore, a critical issue for achieving nutrient reductions
is lowering the nutrient concentration in plant discharges. lfthe State is to successfully
pursue its strategy, then the sewage treatment plant upgrades will need to be designed
and operated to achieve the lower concentration levels contemplated in the strategy. The
problem is that as of December 1996, the State's strategy is ambiguous about the
appropriateness ofthe type ofnutrient removal system upgrade that is receiving support
in some key localities as the preferred course of action.

Alternative BiologicalNutrient Removal (BNR) Systems as a Method to
AchieveAdditionalNitrogen Reductions. BNR technology has been defined by DEQ
as:

...a modified form of activated sludge wastewater treatment that
enhances phosphorus and nitrogen removal by microbial cells instead
of a traditional chemical addition system.... Increased phosphorus
removal is accomplished by creating environmental conditions that
encourage the biomass to accumulate increased quantities ofphospho­
rus, which are then settled and removed in the waste sludge. Nitrogen
removal occurs because nitrate-nitrogen contained in the recycle
stream is converted to nitrogen gas in this process and released to the
atmosphere.

Others have referred to BNR as a technology in which nutrient-eating microorganisms,
or "tiny bugs" are fostered in basins on the plant site, and are given controlled access to
the sewage in order to reduce these nutrients.
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The technology is generally recognized as effective, but it is also somewhat
costly (capital costs). Also, there is some uncertainty over the precise nutrient concen­
trations that will result. Effectiveness may vary from site to site, depending on the design
of the system and other factors.

To estimate the reduction results of various scenarios, DEQ uses the figure of
12 milligrams per liter for what it calls seasonal BNR, 7 milligrams per liter for year­
round BNR, and 3 milligrams per liter for limit of technology BNR. Limit oftechnology
BNR involves the use ofthe deepest tanks or basins housing the microorganisms, and the
most process stages (five versus three), in order to achieve a very low concentration level.
Seasonal BNR is a three-stage process that involves lesser tankage and means a design
for the achievement of reductions during the months that are most conducive to greater
effectiveness on the part of microorganisms - that is from spring to fall, or when there
is the warmer weather that the microorganisms thrive in. A plant can install a BNR
system that is designed to achieve seasonal removal, but run the system year-round and
possibly gain some additional reductions during the off-season months. This is known
as seasonal BNR operated year-round. Year-round BNR as DEQ applies the term is a
three-stage process where the system is both designed and operated to achieve microbial
reductions throughout the year.

There are differences in costs associated with the two approaches:

Seasonal nitrogen removal appears more cost effective than annual
removal. Costs can significantly increase for annual removal. ..because
at lower temperatures biological activity is reduced. Therefore, longer
wastewater retention times are needed requiring larger reactor tank
sizes, thereby increasing costs. [Financial Cost Effectiveness ofPoint
and Nonpoint Source Nutrient Reduction Technologies in the Chesa­
peake Bay Basin, Interstate Commission on the Potomac River Basin,
1992]

Proposal of Virginia Association of Municipal Wastewater Agencies
Assumes SeasonalBNR Operated Year-round. An association, the Virginia Associa­
tion ofMunicipal Wastewater Agencies (VAMWA), has indicated support for greater use
of BNR technology in Virginia, under certain conditions, in order to aid the Bay effort.
The association's Nutrient Committee developed and distributed a proposal and sent it
out for the consideration of its membership on July 26, 1996. The proposal stated that
VANIWA would support the installation of BNR or equivalent technologies at public
sewage treatment plants "with a design capacity ofO.S MGD [million gallons per day] or
greater discharging to the Potomac tributary," provided that certain issues "related to
funding and implementation" are addressed. The proposal stated that this position
"seeks to break the current deadlock in Virginia over point source nutrient control for the
Potomac by proposing a partnership between the Commonwealth and local govern­
ments.>' VAMWAhas indicated that its BNR proposal is for seasonal BNR operated year­
round.
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Upgrade Approach and Likely Nitrogen Concentrations that Result
Will Need to Be Clearer Before the Extent of Progress Will Be Fully Clear.
VANIWA has indicated that its seasonal BNR proposal is intended to achieve eight
milligrams per liter. DEQ, however, has historically estimated that seasonal BNR
operated year-round in the Potomac Basin will achieve about 12 milligrams per liter.
Also, a director ofa key treatment plant, in indicating support for seasonal versus year­
round BNR, has expressed a beliefthat seasonal BNR operated year-round at that plant
would achieve a nitrogen concentration of about 12 milligrams per liter.

The Directorofthe Alexandria Sewage TreatmentPlant indicated in an
interview with JLARe staffthatyear-round BNR at that facility would
require "a massive capital investment." The director indicated that he
believed that with seasonalBNR operatedyear-round, the facility could
achieve a year-round average of12 milligrams per liter (without BNR,
the 1994 concentration figure for the plant was 22.71 milligrams per
liter). The director believed that progress could be made through BNR
at the plant, but did not support year-round BNR to the 7 milligrams
per liter level at the facility.

The Commonwealth's December 1996 strategy document states the following
about the VAMWA proposal:

[VAMWA] endorses the use of seasonal BNR with the intention of
actually operating the system throughout the year to yield an annual
average effluent target ofB mgll. This might lead to the conclusion that
the VAMWA proposal would not achieve the 40% reduction goal.
However, with updated flow information from some plant owners, and
after examining the long term flow trends (1985-1995), it is apparent
that the flow projections used during the Strategy development pro­
cess were over-estimated. DEQ now estimates that the year 2000 flow
projection should be in the range of about 230 to 260 MGD [million
gallons per day]. Therefore, based upon these updated flow projec­
tions, B mg/l effluent nitrogen should be the initial target for imple­
menting this Strategy.

There are two problems with this portion ofthe strategy document. First, the
paragraph implies compatibility between the VAMWA proposal and the 40 percent
reduction goal. The problem is that the text does not confront the key issue for assessing
the compatibility - whether the intended yield of eight milligrams per liter from the
seasonal BNR approach is likely to be realized, in the bestjudgement ofthose responsible
for the strategy. On the same page of the strategy document containing the text quoted
above, DEQ provides its estimate of the nitrogen effluent level expected from seasonal
BNR, and that estimate is 12 milligrams per liter, not eight. Ifa program is undertaken
that actually yields an average nitrogen concentration level of 12 milligrams per liter
rather than eight, then Virginia will fall far short of its goal. When sewage treatment
plant flow in the basin is at 230 million gallons per day (MGD), a basinwide average
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nitrogen concentration ofeight milligrams per liter would produce a 44 percent reduction
in the nitrogen loads from sewage treatment plants; at 260 MGD, an average eight
milligrams per liter at the plants produces a 37 percent reduction. However, if the
average nitrogen concentration is 12 milligrams per liter, only a 17 percent reduction is
achieved at 230 MGD. With an average concentration of 12 milligrams, once the flow
level reaches 260 MGD, the reduction falls to six percent.

Second, it is recognized by the developers of the strategy that the facility
upgrades will not be completed by the year 2000, and that it is unlikely that Virginia will
meet the 40 percent reduction by the year 2000. With this recognition, it should be clear
that the year 2000 flow projection that is the focus of the strategy remarks is not the
appropriate flow benchmark for determining what is required to achieve and maintain
a 40 percent reduction. Even setting aside the issue of maintaining a 40 percent
reduction, the critical question is what the flow projection is for the year by which the key
sewage treatment plant upgrades will be completed.

Conclusion. A number oflocal governments, including some key local govern­
ments in Northern Virginia, have expressed support for the VAMWA proposal. There is
currently some uncertainty as to whether year-round or seasonal BNR will be broadly
pursued under the strategy at the plants, and there is also some uncertainty as to the
nitrogen concentration levels that will therefore be achieved. If the approach pursued
does not produce nitrogen concentration levels at the key plants ofabout 7 or 8 milligrams
or less per liter, then the level ofpoint source reduction shown in the strategy will be at
risk and the State will have even greater difficulty achieving a 40 percent reduction.

Reduction from 1985 Baseline Nitrogen Load at UOSA Plant
Is Not Adequately Explained and Appears Dubious

Another point source issue is what assumptions should be made about one ofthe
major sewage treatment plants, the Upper Occoquan Sewage Authority (VaSA). The
following is a description of some of the special circumstances that surround this plant.

The Upper Occoquan Sewage Authority (UaSA) plant is a highly
sophisticated regional wastewater reclamation plant located in West­
ern Fairfax County that serves Fairfax and Prince William and the
cities ofManassas and Manassas Park. The reason that the plant has
highly advanced treatment capabilities is that it discharges directly
into a reservoir. The VOSA Board ofDirectors andplant management
have been adamantly opposed to installingBNR because it believes that
BNR would have a negative impact upon the facility's operations and
the reservoir.

The UOSA Board of Directors wrote a letter on July 22, 1996 to the
Secretary ofNatural Resources, stating that "UaSA does not denitrify
because nitrates are very beneficial to the biological balance of the



Page 27 Chapter III: Appropriateness of the Strategy's Point and Nonpoint Source Reductions

Reservoir.... Ofcourse, consumption ofthe oxygen in the nitrates results
in denitrification in the Reservoir and, based on the data of the
Occoquan Watershed Monitoring Laboratory, 42 percent of the total
nitrogen entering the Reservoir is removed annually. Denitrification in
the UOSA plant would be devastating to the plant processes. A
denitrified water would increase chemical usage 150-200 percent...."
Plant management is concerned that the latter would result in further
aggravating a problem it has with scaling in its pipes.

In the October 1996 final comment draft, the State strategy did not comment on
VaSA's concerns, and its claim that nitrogen is removed in the reservoir. The strategy
included large nitrogen reductions in its calculations, based on applying the seven
milligrams per liter nitrogen concentration figure that it used for year-round BNR.

The December 1996 strategy document, however, concluded that "retrofitting
VaSA with BNR as a component of the Strategy is not an appropriate measure to take
at this time." The December document also indicated that "based on monitoring data
from 1983-1991, comparing the total input load (nonpoint source, point source, and
atmospheric deposition) to all reservoir outputs shows that nitrogen and phosphorus are
reduced by about 42% and 56%, respectively." The document indicated that the issue of
delivered loads from UaSA:

...will be tracked overtime, with interaction ofthe appropriate techni­
cal subcommittees ofthe Chesapeake Bay Program. This is necessary
because decisions about the delivered load from this plant will affect
the values used for the baseline loads, progress to date, and future
forecasts.

Given the magnitude of the projected flows from the facility, several scientific
or technical experts - wholly independent of the Virginia tributary strategy effort and
the UOSA plant - should be consulted to confirm the appropriateness of assuming the
stated highly-reductive qualities of the reservoir in performing the calculations. In the
meantime, however, the December 1996 strategy document contains a substantial
reduction of the projection of nitrogen loads from the plant, even beyond the reduction
levels that had been projected in October 1996 when assuming year-round BNR at the
plant. The December 1996 strategy projects the year 2000 nitrogen load from the plant
to be 539,000 pounds per year. For comparison, the estimated baseline 1985 load figure
for the plant has been and still remains 597,000 pounds per year.

The strategy thus projects about a 10 percent reduction from the baseline
nitrogen load, despite an approximate tripling in the plant's flow and no introduction of
BNR technology. This appears to be a dubious proposition. The precise figures used to
produce this important result (the flow, concentration, and delivery factors applied in the
baseline and in the projection) are not provided in the December document.
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DEQ Assumptions About Concentration Levels at Plants Without
Technology Changes Will Need to Be Scrutinized Over Time

An important source of information on flow values and nutrient concentrations
is the monthly discharge monitoring report (DMR) that is provided to DEQ by point
source dischargers. For a number of plants, such as large sewage treatment plants in
Northern Virginia, DMR figures are available for the 1985 baseline year as well as for
1994, the last year for which the strategy effort has reported estimated progress.

However, for many plants, specific data are not available. According to DEQ
staff, for these plants, "flow-weighted defaults that were computed using information
from the Hampton Roads Sanitation District and the upper James River facilities on
typical nutrient levels in secondary treatment plants." Seventeen of the 33 plants that
are part of the 1985 baseline year data had their 1985 concentration figure set to the
defaults, which have been defined as: 18.7 milligrams per liter (mg/l) for total nitrogen,
6.4 mg/l for phosphorus prior to the phosphate detergent ban, and 2.5 mg/l after the
phosphate detergent ban.

Recent adjustments in the databy DEQ for a number oftreatment plants in the
Shenandoah Valley have raised some questions as to the validity of the 1985 default
values for some facilities, or the validity of the recently-revised concentration level
values. Fortunately, the flow levels at these plants are fairly small, so at this time the
impact of these changes is limited, even if the changes made are problematic. However,
the changes raise the point that DEQ may need to be more cautious in the future in
making such revisions.

Specifically, there are several plants in the region for which DEQ Potomac
papers have long shown a default value of 18.7 milligrams per liter for nitrogen, both in
the numbers for 1985 and for more recent years. During the 1996 regional assessment
process, however, the 1994 and projected 2000 concentration figures for a few of these
plants were stated as being dramatically reduced.

One concern is whether DEQ is sufficiently scrutinizing the information to
determine ifthere is sufficient evidence to support that real changes have occurred since
1985 that fully justify revising the new load figures, especially without revisiting the
baseline figure. For example, Figure 3 shows the data for a sewage treatment plant for
which the nitrogen concentration default value has long been assumed by DEQ.
However, the appendix to the 1996 strategy document now indicates that this facility's
flow, which is about 50 percent industry and 50 percent domestic, is:

...actually nutrient deficient.... Normally ammonia is below technical
limits, although it can spike up to 5 mg/l ifindustry is offline. Nitrates
are typically 1.0-2.0. The N figures below [which included a year 2000
projection of5.0milligrams per liter]leave outorganic nitrogen.... Cost
estimates [for BNR are] not available (or relevant, since plant is
nutrient deficient).
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Figure 3

Nitrogen Concentrations as Used in DEQ Projections for
a Southern Shenandoah Sewage Treatment Plant

(Based on 1993·1996 Potomac Strategy Documents)
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DEQ used the figure of5.0 milligrams per liter in its year 2000 nitrogen figures
for this facility. This occurred even though the assessment, as quoted above, stated that
the nitrogen (N) figures "leave out organic nitrogen." As a result ofthe use ofthis figure,
the facility was assumed to have the lowest nitrogen concentration level of any facility
in the basin, and was not considered as a candidate for upgrade or BNR under the
strategy. DEQ records demonstrate, however, that this facility has had major problems,
some ofwhich involve ammonia. Between December 1994 and March 1996, it was issued
seven notices of violations by DEQ staff. These violations included: ammonia load and
concentration maximum violations, dissolved oxygen minimums violated, incorrect
reports of ammonia concentrations, insufficient ammonia frequency analysis, and
unpermitted discharges. There appear to be questions as to whether a sufficiently stable
environment exists at the plant for DEQ to make a determination that the facility's
nitrogen concentration figure should be revised at this time to five milligrams per liter.

Another concern is that in the strategy materials, DEQ does not discuss whether
it revisited 1985 default values on the basis of these new concentration findings. When
JLARC staff inquired about the facility just discussed, DEQ staff indicated that
subsequent to producing the strategy document, it did learn from the facility that the
industrial process affecting the facility's loads was in operation in 1985, so DEQ is now
considering revisiting the 1985 baseline load assumption.
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The following, however, is an example of this concern at another facility:

The strategy appendix shows that based on May 1996 samples, the
nitrogen concentration ofthe facility was 6.87 milligramsper liter. The
appendix stated that the facility was "lightly loaded; concentrations
may increase as load increases in the future ....upgrade not necessary
until current concentrations can no longer be maintained."

This facility's estimated flow in 1994 was 0.71 million gallons per day. Its
estimated flow in 1985 was 0.50 million gallons per day, so that at that time the facility
was even more "lightly loaded." In each ofthe three prior DEQ Potomac documents from
1993 to 1995, the nitrogen concentration assumed for the 1985 baseline as well as recent
years was 18.7 milligrams per liter. Clearly, if the new concentration values are to be
believed, DEQ should review and comment on the issue ofwhether the baseline value is
credible.

Conclusion: Reductions at a Few Plants Will Be
Pivotal to the Point Source Nitrogen Outcome

Under the strategy, year-round BNR at the Alexandria, Lower Potomac, and
Arlington plants, plus the new assumptions being made about the VaSA plant, account
for about 84 percent of the strategy's nitrogen load reductions from STPs. This figure is
based on a comparison of: (1) the projected loads for the facilities based on the reduction
assumptions contained in the strategy, against (2) DEQ's October 1996 projection of
future loads based on the assumption of no nitrogen reduction upgrades and on the use
of the former VaSA assumptions. Alexandria is the largest calculated reduction from
what had been projected for the year 2000, at 1,468,649 pounds per year of reduction
(about 32 percent ofthe strategy's STP reductions in the Potomac from the loads projected
in October 1996 for the year 2000). VOSAis second, at 1,429,388 pounds annually (about
31 percent of the Potomac STP nitrogen reductions).

Thus, there are reasons for concern ifthe reduction calculations ofthe strategy
for these facilities are unrealistic, or ifthe actions that are taken at these facilities do not
measure up to strategy expectations. The current VaSA numbers appear to be
problematic. Also, the VAMWA proposal has been endorsed by several Northern Virginia
localities which have not indicated support for the Commonwealth's strategy. However,
seasonal BNR operated year-round at a facility such as Alexandria may not be sufficient
to achieve the reductions anticipated by the strategy. lEthe VAMWAproposal becomes
the basis upon which point source progress is sought and funding is provided, then any
differences between the assumptions ofthe strategy and the VAMWA proposal will need
to be carefully examined to determine the size ofany additional gap from the 40 percent
goal that can be expected, beyond the gap that the strategy itself does not close.
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MAGNITUDE OF NONPOINT SOURCE REDUCTIONS
PROJECTED BY 2000 ARE QUESTIONABLE

Other than in the Northern Virginia region, the Commonwealth's December
1996 strategy document anticipates considerable success in reducingcontrollable nonpoint
source nutrients by the year 2000 (see Table 2). In each of the other three regions, the
strategy projections indicate that nonpoint source nitrogen and phosphorus will be
reduced by 40 percent or more from the baseline controllable load amounts. In fact, in
the Southern Shenandoah region the strategy indicates that nonpoint source nitrogen
will be reduced nearly in half. In the Northern Shenandoah, the strategy anticipates that
nonpoint source nitrogen will be reduced by more than half. And in the Lower Potomac,
the strategy projects that nonpoint source phosphorus will be reduced by more than two­
thirds.

---------------Table2---------------

Nonpoint Source Percentage Reductions Projected
by Region in the Commonwealth's 1996 Strategy

Nitrogen Reduction Phosphorus Reduction
Region Percent Percent

Southern Shenandoah 49.80 43.91
Northern Shenandoah 53.97 43.53
Northern Virginia 19.64 23.24
Lower Potomac 43.54 71.69

Source: Shenandoah and Potomac River Basins Tributary Nutrient Reduction Strategy, December 1996.

Because of the relatively lower reductions that are expected in Northern
Virginia, across all four regions the aggregate nonpoint source reductions do not quite
achieve the 40 percent reduction, at 37 percent for nitrogen and 38 percent for phospho­
rus. Still, if the nonpoint source reductions projections are credible, they indicate that
the State will make major progress in reducing nonpoint source nutrients.

JLARe staff initially assessed the appropriateness of the nonpoint source
reduction claimed in the strategy plan by examining in some detail a particular
component of the plan. This component was the nitrogen reduction that is claimed for
cropland in the Northern and Southern Shenandoah regions. The assessment was
conducted to determine ifthe reductions projected in the plan appear to be appropriate,
consistent with furnished documentation, and realistic relative to the difficult issues
presented by nonpoint source nutrient control.
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The review found credibility problems with the projections ofprogress under the
strategy for Shenandoah Valley cropland. Major nonpoint source reductions, which are
typically pursued through voluntary efforts, are difficult to achieve across large numbers
of land users. Nonetheless, under the strategy, a key county in the Shenandoah Valley
is estimated to achieve an 87 percent reduction in controllable nitrogen runoff, even
without full implementation of several best management practices (BMPs). If full
implementation were assumed, the calculations would reduce a substantial portion of
nutrients that are uncontrollable. These results do not appear practical.

A number of issues need to be examined further to determine how to make the
framework calculations produce more realistic outcomes in the Shenandoah Valley. For
example, some ofthe key efficiencies (percentage reductions) assumed for practices such
as nutrient management need to be skeptically reexamined.

Also, in the course ofassessing the Shenandoah Valley cropland reduction issue,
an issue with broader applicability became clear. It was noted that the calculation of
changes in nonpoint source nutrients focuses almost exclusively on how much of a
reduction might be achieved through the implementation ofbest management practices.
The calculations assume no changes in nutrient impacts by land users not implementing
BMPs. The problem is that the potential for any offsetting behaviors, such as increased
use offertilizer nutrients by some, is not recognized in the framework. An examination
of fertilizer purchases in Rockingham County provides reason for some doubt as to
whether it can be safely assumed that the implementation of animal waste control
facilities and nutrient management practices in that county have been dominating
factors affecting commercial fertilizer applications in that county. Moreover, in the
Potomac Basin as a whole, an analysis of Department of Agriculture and Consumer
Services data indicates that tons of nitrogen fertilizer purchased are up by about 20
percent over the baseline timeframe, and tons ofphosphate fertilizer purchases are only
down by about six percent. Thus, there is reason for concern that the calculations do not
address the potential for and impact of increases in nutrient use by some land users.

It was not feasible to make an assessment at a level of detail similar to
Shenandoah Valley cropland in other nonpoint source aspects of the strategy. In part,
this was because the State's tributary assessment process and this review were con­
ducted concurrently, and little time elapsed between when calculation spreadsheets and
the final comment draft of the assessment process were made available and the
completion of the JLARC staffanalysis ofthat draft. This posed particular problems for
assessing nonpoint source reduction practices for which DCR does not provide data
enabling a determination of the percent of progress that has been achieved.

However, there are other aspects of the reductions displayed in the strategy
which appear questionable or merit better explanation. There are concerns with the
calculation of forestry harvesting reductions, which assume no implementation of

.nutrient reduction activities in the baseline year and 100 percent implementation by the
year 2000. And, the reductions as calculated for the shoreline erosion BMP in the Lower
Potomac appear to be very problematic.
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Context for Virginia's Nonpoint Source Nutrient Issue

According to the Chesapeake Bay watershed models, in Virginia's portion ofthe
Potomac Basin, nonpoint sources are estimated to have accounted for about 10.3 million
ofthe 20.4 million pounds ofthe 1985 baseline controllable nitrogen delivered to the Bay,
and about 1.6 million of the 2.1 mIllion baseline pounds of the 1985 controllable
phosphorus load that was delivered. Ofthe nonpoint source controllable load, about 5.2
million is attributed to agriculture cropland uses, and about 1.7 million is attributed to
each of the following: pasture land, animal wastes, and urban uses.

Therefore, efforts to reduce nonpoint source nutrient loads in the region are
likely to have a substantial agricultural component. However, nonpoint source pollution
control in general, and agricultural nonpoint nutrient loads in particular, present
difficult challenges from a pollution abatement standpoint.

The Difficulty ofNonpoint Source Pollution Control. The literature on
pollution control indicates that nonpoint sources pose a number of special abatement
challenges. For example, an article within the past year summarized the situation as
follows:

These [nonpoint source] water quality problems have created a chal­
lenge for pollution abatement throughout the country. NPS pollution
is differentiated from point-source pollution as not coming from a
single identifiable source, such as a pipe for sewage or industrial
discharge. As such, NPS pollution is not conducive to the kinds of"top­
down" pollution abatement practices, such as established discharge
limits or enforcement of compliance with individual permits, which
have been fairly successful in reducing point-source pollution prob­
lems. This is particularly true of rural NPS, whose diffuse sources are
generally spread out over larger areas than urban NPS pollution.
["Rural Nonpoint Source Pollution Control in Wisconsin: The Limits
of a Voluntary Program?" Water Resources Bulletin, 1995]

In general, it appears that studies to assess the success of nonpoint pollution
control efforts have found, especially on a micro-level, that implementation of specific
nonpoint source best management practices (BMPs) have helped to improve water
quality. (BMPs are fairly specific methods of using land or trapping nonpoint source
pollutants such that the extent of nonpoint source pollutants impacting water quality is
reduced or minimized). However, on a larger-scale, such as a county or watershed, the
impacts ofnonpoint source best management practice programs have been variable, and
it appears that results are often characterized as small or moderate. The following
examples describe findings from the ten-year Rural Clean Water Program (RCWP) ­
first, for the program overall, and then, from a specific study of the effects of nutrient
management at a selected site within the Bay region in Pennsylvania.

The principal focus of the program was to determine which BMPs
would improve water-quality in different areas. Only one-third ofthe
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RCWP projects are projected to result in positive net benefits with
respect to off-site water quality (Piper et aI., 1989). BMP cost and
water-quality effectiveness were found to vary greatly. [Agricultural
BMPs Applicable to Virginia, Virginia Water Resources Research
Center, 1991]

Nutrient management, an agricultural Best-Management Practice,
was promoted in the 5.8-square-mile watershed by the U.S. Depart­
ment of Agriculture Rural Clean Water Program.... [T]he greatest
contamination [in the watershed] was...with intensive row-crop and
animal production.... The [study finding of a] small, positive effect of
nutrient management on base-flow water quality should be inter­
preted with caution.... A regression model relating nutrient applica­
tions to concentrations of dissolved nitrate plus nitrite showed no
significant explanatory relation. [Evaluation of Agricultural Best­
Management Practices in the Conestoga RiverHeadwaters, Pennsylva­
nia: Effects ofNutrient Management on Water Quality, U.S. Geological
Survey Water-Resources Investigations Report, 1996]

Currently, there is an on-going project in Virginia that involves soil and
conservation district staff and agriculture experts from Virginia Tech in assessing
nitrogen losses from cropland on five farms in different geographic areas, before and after
the use ofnutrient management. Indications are that nutrient management on the five
farms is resulting in some substantial nitrogen reductions from cropland - about one­
quarter to one-third reductions - but nothing much higher than that. The study is not
designed to review phosphorus reductions.

Nutrient Management Is a Key Component of the Commonwealth's
Nonpoint Source Strategy. The Commonwealth's 1996 draft strategy addresses the
40 percent reduction goal on the nonpoint source side through the varied use of16 BMPs.
Virginia's natural resources agencies worked with local participants in regional assess­
ment processes to determine the mix ofBMPs that might be used in each locality to make
progress or even achieve or exceed a 40 percent reduction goal.

While each of the 16 BMPs is used in the total strategy to at least some extent,
nutrient management is the most prominent BMP in the strategy in terms of nutrient
load reductions. Under the strategy, it is projected to achieve almost one-third (31
percent) of the nonpoint source nitrogen reductions, and about 28 percent of the
phosphorus nonpoint source reductions. The large reductions that are expected are in
part based on the assumption that there will be a dramatic increase in the rate at which
plans are written and therefore the rate at which cropland acreage is covered. Figure 4
compares the increase in nutrient management planning that is projected under the
strategy compared to the recent history of nutrient management plan growth under
current State programs and activity levels. The last year ofprogress shown in the 1996
strategy for all best management practices, including nutrient management, is 1994.
JLARC staff requested that DCR furnish the most recent data available for nutrient
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Figure 4 -----------------,

Potomac Strategy: Increase in Acreage Covered by
Nutrient Management, Compared to Historical Levels
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management, and the acreage amounts it reported for 1995 and for three-quarters of
1996 are included in the figure.

Mter nutrient management, animal waste control ranks second in the magni­
tude of the reductions from 1985 levels that are expected. While sizable reductions from
nutrient management occur in several localities, much of the projected animal waste
control reduction (53 percent) comes from one locality, Rockingham County.

Cropland Reductions Projected in the
Shenandoah Valley Appear Greatly Overstated

A focus of JLARC staffs assessment of the draft strategy was an examination
of the nitrogen reductions that are projected from cropland BMPs. Cropland BMPs
include nutrient management, conservation tillage, farm plans, cover crops, and highly
erodible land retirement. An assessment was made ofwhether the projected reductions
appear to be appropriate, consistent with furnished documentation, and realistic relative
to the difficulty that is entailed in nonpoint source pollution abatement.

The Calculation Framework Produces Reductions Exceeding the
Amount ofControllable Nutrients. One of the research activities conducted was to
compare the magnitude of the projected cropland nutrient reductions for the counties
against the loads thatwere assumed to exist inthe baseline year. Acomparisonofthese loads
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revealed that under the plan and its supporting calculations, in Shenandoah County, 87
percent of all controllable nitrogen runoff from cropland would be reduced.

Given the difficulty of nonpoint source pollution abatement, this figure seems
very optimistic. But it also was somewhat unsettling to observe that this degree of
accomplishment was tabulated within a calculation framework which provided substan­
tial room for achieving even higher levels of nitrogen reduction. Specifically, the 87
percent reduction result for Shenandoah County was obtained with conservation tillage
at 56.9 percent coverage, with farm plans at 67.4 percent coverage, with nutrient
management at 90 percent coverage, and with the cover crop practice assumed on about
17 percent of tilled acres.

The question therefore became: how much of a reduction would be calculated
under the framework being used by DCR if "full" BMP coverage were assumed? Full
BMP coverage in this simulated calculation was assumed to be 80 percent use of
conservation tillage, complete use of cover crops on tilled acres, nutrient management
plans on all acres at nCR efficiency (percent reduction) rates, and farm erosion plans on
all acres.

The finding ofthis assessment was that under the terms ofthe framework, "full"
BMP coverage as defined would reduce every controllable pound of nitrogen from
cropland in the county and more (see Figure 5). Controllable pounds of nitrogen on
cropland was examined in two ways, as the 1985 baseline load and as the year 2000 load
expected without BMP implementation, and the choice ofdefinition mattered little as the
year 2000 measure for Shenandoah differed little from 1985 baseline loads (286,411
pounds per year versus 292,488). There is reason for concern that under the calculation
framework, an assumption of"full" land use coverage ofBMPs (all ofwhich are imperfect
in their effectiveness) would mean that over 76,000 pounds of"uncontrollable" nitrogen
would be shown as reduced under the nCR calculation framework. In other words, when
the framework is applied in a scenario that assumes "full" implementation of the BMPs,
the framework Yields a cropland reduction amount that is far in excess of the amount of
cropland nitrogen that the model indicated was controllable in the first place.

Cropland Nitrogen Reductions Illustrate That Key Efficiencies Used in
Virginia and Other States Need to Be Skeptically Reviewed by the Bay Program.
The next step in the assessment was to examine what factors might account for the
overestimation outcome. One potential factor is the magnitude ofthe efficiencies that are
applied for key best management practices, such as nutrient management. These
efficiencies are reconsidered from time to time, and a revision to the BMP efficiencies was
under way during 1996. Its release appeared imminent at the end of 1996.

Virginia's tributary strategy documents and the strategy documents of other
states have been vague or inconsistent about the source of the nutrient management
efficiencies that have been recently in use. The appendix to Virginia's 1996 draft strategy
simply states that "nutrient reductions for this management practice were determined
through nutrient management seenario model runs of the WS [Watershed] Model."
Maryland's March 1996 technical appendix, identified as the "documentation of data
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Figure 5---------------,

Nitrogen from Shenandoah County Cropland: BMP Reduction
Amounts Compared to Controllable LoadAmoWlts

sources and methodology used in developing nutrient reduction and cost estimates" for
its strategy documents, references a 1991 report of the Interstate Commission on the
Potomac River Basin (ICPRB) as one of five references in the agriculture area, and no
other ICPRB documents. The appendix to Pennsylvania's January 1996 tributary
strategy document (entitled "Procedures to Calculate Nonpoint Source Nutrient Reduc­
tions") cites that nutrient management reduction efficiencies "are summarized in
[ICPRB] Report 8 (Camacho, 1992)," but that:

...since the reduction efficiencies for a nutrient management plan
applied to conventional tillage land versus conservation tillage land
are similar, the higher efficiency was used and applied to the total
cropland load available in each model segment.

There is a December 1992 ICPRB report that shows nutrient management
reduction efficiencies from the "Chesapeake Bay Watershed Model Nutrient Manage­
ment Scenario." However, DCR has also recently furnished JLARC staffa revised set of
efficiencies from May 1993 that were distributed under ICPRB letterhead to state
representatives for use in the calculations. These efficiencies are used in DCR's
spreadsheets. Staff of the ICPRB have indicated that the revised efficiencies resulted
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from meetings of a technical group composed of representatives of the states, who tried
to reach consensus about what the efficiencies should be.

There were some key changes between the December 1992 ICPRB report and
the May 1993 memorandum that impact Shenandoah Valley cropland. The changes that
were made to watersheds 190 and 200 (Shenandoah Valley watersheds) are summarized
in Table 3. Of the 63 Bay watersheds for which such nutrient management efficiencies
were shown in the December 1992 document, the efficiencies that were shown for
conventional tillage (CT) and conservation tillage (CS) land for Virginia segments 190
and 200 were already among the highest available. However, the revised nitrogen
efficiencies for segment 200 were greater than the December figures. (On the otherhand,
relatively smaller increases in these categories were observed in an upward direction for
segment 190 nitrogen and in a downward direction for phosphorus).

--------------Table3---------------
Changes in Efficiencies for Two Key Watersheds
Between December 1992 and May 1993 Reports

1992 1993 1992 1993
Use/Segment Nitrogen % Nitrogen ,"0 Phosphorus % Phosphorus %

Crops (CT) 190 36.0 37.8 .318 .309
Crops (CS) 190 39.9 41.5 .373 .360
Hay/and 190 None Stated 28.2 None Stated .306
Crops (CT) 200 40.7 47.6 .372 .395
Crops (CS) 200 43.0 48.6 .417 .439
Hayland 200 None Stated 30.7 None Stated .355

Source: Comparison of 1992 and 1993 documents of the Interstate Commission on the Potomac River Basin.

Also, much ofthe cropland in the Shenandoah Valley is classified as hayland in
the model. Whereas the December 1992 document did not provide hayland efficiencies
from the 1985 baseline for any ofVirginia's eight Potomac watershed segments, the 1993
revision provided hayland efficiencies for segments 190 and 200, although not for the
other segments. The stated hayland efficiencies for these two segments ranged from 28.2
percent for segment 190 nitrogen to 35.5 percent for segment 200 phosphorus.

JLARC staff examined three questions relative to the hayland efficiencies.
First, were the 1985 baseline edge-of-stream loads per acre from hayland in Virginia
segments 190 and 200 substantially (on the order 0£30 percent) higher than for Virginia's
other segments, or must the unique opportunity for the 30 percent reductions rest upon
other factors? Second, was there a difference in the relative relationship between forest
'and hayland edge-of-stream loads in these two segments versus in the other segments
that might suggest that a larger proportion ofthe load from hayland in segments 190 and
200 is controllable? Third, what proportion ofVirginia's Potomac's hayland was eligible
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for calculated reductions through the inclusion of these two segments, compared to the
proportion of hayland in the other six segments?

With regard to the first question, an examination of 1985 edge-of-stream loads
per acre from hayland in segments 190 and 200 indicates that these per-acre loads were
higher than in the other six segments - but only six percent higher for nitrogen, and
eight percent higher for phosphorus. And, these are the average results. More
specifically, segment 190 nitrogen and phosphorus loads were 13 percent and 15 percent
higher, respectively. However, segment 200 per-acre hayland edge-of-stream loads were
actually less than those ofthe other six segments not calculated to achieve any reductions
(4 and 3 percent less, respectively).

With regard to the second question, minimal differences were found in the
relationship between hayland versus forest edge-of-stream loads in these two segments
as compared to the other segments. Per-acre forest loads were divided into per-acre
hayland loads as an estimate ofthe proportion of the hayland edge-of-stream loads that
might be considered "uncontrollable". The higher the proportion, the higher the
estimated uncontrollable portion of the load.

The finding, again, was offairly minimal differences between segments 190 and
200 and the other segments. In fact, the proportion ofthe load from hayland that might
be considered "uncontrollable" in segment 190 was higher (43 percent) than the average
for the other segments (39 percent), while in segment 200 the uncontrollable portion was
somewhat less, at 37.6 percent.

With regard to the third question, it was found that in designating these two
segments as available for nutrient management efficiencies, 57 percent of the hayland
in Virginia's portion of the Potomac were included in nutrient management reduction
calculations. The other six segments account for only 43 percent of the hayland in
Virginia's portion of the Potomac.

In conclusion, the high (almost 50 percent) nutrient management efficiencies
for segment 200 conservation and conventional tillage in Virginia's Potomac, plus the use
of the hayland efficiencies, appear to be among the factors that are contributing to the
calculation ofimpractical reduction results for Shenandoah County. Descriptions ofthe
process used for BMP efficiency determinations as negotiations or consensus-building
among state agency actors who are striving to achieve the 40 percent reduction goal also
do not inspire confidence in the objectivity ofthese determinations. It appears that there
is a need for a more skeptical reexamination of these efficiencies and their use by the
states. Since the content of the recent assessment ofBMP efficiencies has not yet been
publicly released, it is not yet known if the revision will introduce a degree of greater
caution in reduction assumptions and efficiencies, and if the revision will be well­
grounded in empirical documentation.

The Interactive Effects Between BMPs May Not Be Adequately Taken
into Account. In the calculation of reductions by DCR, the BMPs are assumed to have
an additive effect. This assumption is illustrated in Figure 6. The figure shows two farms
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r--------------- Figure 6 ----------------,

Interactive Effects ofBMPs Not Recognized:
An IDustration of the Calculation for Farm. Plan Reductions

that have an identical baseline load. However, farm Ajust implements a farm plan, while
farm B implements nutrient management and a farm plan. The graphic illustrates how
under the current calculation framework, the calculated reductions for the farm plan
BMP would be the same at both farms.

However, the problem is that this fails to recognize that through the implemen­
tation ofnutrient management, the load per acre offarm B has supposedly been reduced.
For farm B, instead ofmultiplying 10 percent times 23.41 pounds per acre and expecting
a 2.34 pound per acre reduction from the farm plan, the 10 percent could be multiplied
times the adjusted load of 16.39 pounds per acre, with a 1.64 pounds per acre reduction
expected from the farm plan.
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This issue needs to be examined further. While the current procedure appears
to produce an overestimation, nCR staffcomments suggest that a completely interactive
procedure could fail to take into consideration differences in the nutrient constituents
addressed by each measure, thereby underestimating reduction benefits.

Theoretical BMP Coverage and Actual BMP Compliance Are Different,
and an Assumption of 100 BMP Compliance Is Not Realistic. nCR's calculated
nonpoint source reductions for nutrient management and farm plans are based on the
number of acres that are expected to be "covered" by the year 2000. However, assuming
complete implementation of written plans appears to be overly optimistic. There are
many factors influencingfarmer decisions about nutrient applications, and water quality
is only one of those concerns. For example, literature indicates that:

In most cases, farmers decide what, how much, and in what manner
agricultural chemicals and animal waste products will be applied to
their land. As a result they strongly influence how much may
eventually reach surface or groundwater supplies.

Nitrogen in the U.S. is relatively cheap.... Furthermore, price and
weather uncertainty along with the demands ofpart-time jobs encour­
age farmers to err on the side of high chemical use. A little extra
nitrogen may increase crop yields in a good rainfall year by 10 to 20
percent. [Theory, Modeling and Experience in the Management of
Nonpoint-Source Pollution, Russell and Shogren, ed., 1991]

There is a substantial body of literature on the subject of the economics of
nonpoint source control compliance. The literature indicates that even assuming that a
regulatory environment were created for nonpoint source pollution, comphance would
likely be a significant problem. For example:

By definition, nonpoint source pollution implies moral hazard - the
incentive problem of inducing polluters to provide socially targeted
levels of abatement effort given that their actions cannot be directly
observed. Since nonpoint pollution is diffuse...a regulator cannot
perfectly monitor a polluter's abatement effort. As such, the polluter
has an incentive to shirk on effort since the expected costs of shirking
are lowered by this information barrier. The end result can be too little
effort and too much pollution - i.e., environmental shirking. ["Bud­
get-Balancing Incentive Mechanisms," Journal ofEnvironmental Eco­
nomics and Management, 1994]

And, ofcourse, while Virginia does have some elements ofa nonpoint regulatory
program for agriculture in place (the Virginia Pollution Ahatemeni. n.r~ VPA permit
program for that covers waste storage for larger confined animal feeding operations and
the agricultural provisions ofCBLAD regulations), the existing and planned program in
Virginia is mostly a voluntary one, and some ofthe solutions to shirking discussed in the
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literature - such as random penalties designed to promote implementation by the "risk­
averse" - are not being contemplated. This is not at all intended to argue that such
solutions should be pursued. It just means that it is questionable to rely on reduction
estimates for a voluntary strategy that are based on an assumption of no "shirking" in
the implementation ofBMP controls. An assessment ofvoluntary efforts to reduce rural
nonpoint source pollution controls in Wisconsin, for example, found that in many
instances, landowners who signed BMP agreements did not install them. For example,
in one watershed, the percent of BMP agreements that were met varied, depending on
the BMP, from °to 84 percent, with 52 percent and 84 percent cited as specific examples
for streambank control and barnyard agreements respectively.

Past experience has indicated, at least in the short-term, that implementation
has been an issue with regard to farms in the area ofVirginia covered by the Chesapeake
BayPreservation Act. The final report ofthe Chesapeake Bay Preservation Act Program
Study Group in July 1992 stated that "agricultural compliance remains a major concern."
In recent focus groups conducted as part ofregulatory review under Executive Order 15,
the number one priority issue of local governments was the difficulty of enforcement of
the agricultural and silvicultural provisions of the regulation, and the number one and
six priorities of the agriculture/forestry industry focus groups were to have "broad
performance criteria established rather than arbitrarily requiring conservation plans"
and to "prioritize and target efforts rather than requiring plans for every acre of
agricultural land." The summary of this focus group indicated that there was thinking
that a focus on nutrient management might be appropriate, but it was indicated that an
overarching issue for the regulation was that "the program should shift away from
'planning every acre'." The premise of the strategy and the reduction calculations that
in some counties, 70, 80, and even 90 percent plus of the acreage is going to be placed
under plans is not necessarily a popular one in the agriculture community.

Impact ofModifying the Reduction Calculations to Take into Account
These Issues. JLARe staff estimated the extent to which the cropland nitrogen
reductions in the Southern and Northern Shenandoah counties would be reduced if: (1)
the December 1992 rather than May 1993 nutrient management efficiencies were used,
(2) the nutrient management and farm plan double-counting problem were addressed,
and (3) if implementation rates for written plans were assumed at between 70 and 95
percent, rather than 100 percent. While it cannot be confidently concluded at this time
that either one of the two sets of nutrient management efficiencies are appropriate, the
calculation of the difference made by the May 1993 changes indicates the sensitivity of
the results to the heightened reduction assumptions that came from the State process.

Based on these three alternative assumptions, an estimated 315,000 to 540,000
pounds of the 1,170,000 pounds of nitrogen estimated as reduced would no longer be
calculated reductions - about 27 to 46 percent of the claimed cropland efficiencies for
these counties. Further, the remainder of the reduction that is calculated still depends
on a great increase in the number of acres covered by written plans, and efficiencies for
nutrient management on tilled acreage of around 40 percent.
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Potential for Increases in Nutrient Use
by Some Land Users Is Not Addressed

In the strategy calculations, the adoption of BMPs is assumed to be the
dominant factor in controllable nutrient trends over time. For example, major reductions
are expected through BMPs such as animal waste and nutrient management practices
in agriculture, and clearly, considered in isolation, these measures can displace or reduce
commercial fertilizer use. However, the strategy does not address the potential for and
impact of increases in nutrients based on offsetting behaviors, like the increased usage
of fertilizer.

Best Management Practices Are Not the Only Factor in Fertilizer
Trends. As previously discussed, after nutrient management, the largest nonpoint
source reduction from a single BMP category under the draft strategy is from animal
waste control. One county~ Rockingham, accounts for the largest portion of these
reductions. Under the draft strategy, of the 593,581 pounds of annual nitrogen
reductions that are projected by the year 2000,313,455 pounds (53 percent) are projected
from Rockingham. And, ofthe 128,264 pounds ofannual phosphorus reductions that are
projected, 68,193 pounds (also 53 percent) are projected from Rockingham. Rockingham
is also projected to achieve sizable reductions from nutrient management.

Conceptually, the animal waste storage and nutrient management BMPs are
considered to be complementary. Through waste storage and nutrient management, the
amount ofcommercial fertilizer that is applied can be reduced in a way that the crops still
have their needs met. Specifically, through the animal waste BMP, the wastes of
confined animals do not runoff, but rather are captured, and can go to the cropland on a
controlled basis, replacing fertilizer. The storage capability facilitates the nutrient
management. Nutrient reductions are achieved through the displacement offertilizer
applications and through the more controlled application of the manure and remaining
fertilizer use.

The Commonwealth's draft strategy indicates that through the animal waste
control and nutrient management BMPs in Rockingham County, substantial nutrient
reductions were already obtained between 1985 and 1994, and substantial additional
reductions are projected to the year 2000. More than half, or about 58 percent, of the
progress from the BMPs is estimated to have already occurred from 1985 to the year 1994.

Given the framework of the calculations, one would expect that the magnitude
of the indicated BMP progress from 1985 to 1994 should contribute to a declining trend
across the period in nitrogen and phosphate fertilizer applications in the locality. There
are three reasons for this expectation. First, the use of the animal waste control BMP
facility should enable some or many farmers to reduce their use ofcommercial fertilizer.
Second, the use ofnutrient management plans (the nCR projects that 15,806 acres were
brought under such plans from 1989 to 1994) is supposed to help reduce the overuse of
fertilizer. Third, the framework suggests that these BMP impacts are the key factors that
should matter, because few other change factors are considered.
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To examine whether this reduction has occurred, JLARC staff obtained data
from the Virginia Department of Agriculture and Consumer Services on fertilizer
consumption in the county for the period from 1984-85 to 1994-95. The data obtained
from this review for the tons ofnitrogen and phosphate fertilizer that were consumed are
shown in Figure 7.

r---------------- Figure 7 ----------------,

Fertilizer Consumption in
Rockingham County from FY 1985 to FY 1995

It appears that there are factors at work that are increasing the use ofnitrogen
fertilizer in Rockingham County, not decreasing it. Any reductive impact of the two
BMPs on nitrogen fertilizer use was being overwhelmed by these other factors. With
regard to phosphate, the trend in the data was generally down for a period oftime (from
FY 1985 to FY 1991, and then back up to about FY 1985 levels in both FY 1993 and FY
1994. In fact, the FY 1994 phosphate fertilizer consumption in the county was almost
exactly the same as the FY 1985 figure. The phosphate figure for FY 1995 shows a 17
percent increase over both the FY 1985 and FY 1994 levels.

nCR staffsuggest that fertilizer data at the county level may not be fully reliable
because some of the fertilizer purchased in the county may be applied outside of the
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locality. While this is true, it is not likely to be a major portion of the purchases. More
importantly, the data used here are trend data, so there would have to be a major change
over time in this pattern for this to explain the increase. DCR staffalso indicate that of
course not all ofthe fertilizer would be applied as agriculture fertilizer. This is also true,
although it should be recognized that Rockingham County is a major agricultural county
and also that other types of fertilizer applications contribute to nonpoint source runoff.

The fertilizer measure is not presented here as a perfect and comprehensive
measureofnonpointpollution,butitisanobjectiveindicatorthatsuggests cause for some
skepticism as to whether nitrogen and phosphorus levels in Rockingham are being
substantially reduced as portrayed in the strategy. In fact, there is some reason for
concern that the apparent increase in the consumption ofnitrogen fertilizer from the mid­
19808 baseline may result in an overall increase in nitrogen runoff, or at least offset some
of the BMP gains that may have been made.

Almost Total Focus ofReduction Calculations on BMPs Could Overlook
Some Countervailing Trends That May Increase Nutrients. The issue ofthe BMP
calculations for Rockingham brings out a major point with broader applicability to the
reductions that are shown in the Commonwealth's strategy. The changes in nutrient
loads are almost totally a function of changes that operate in one direction. They are
BMP-driven, in the direction ofachieved reductions, except for generally small changes
that are made in the number of units (for example, number of cropland acres) that are
assumed to exist in the locality. Countervailing factors, such as those that appear to be
at work in Rockingham nitrogen fertilizer applications, are not taken into account in the
strategy assessment.

Table 4 shows the nonpoint source reductions that are claimed under the
strategy from 1985 to 1994 for nitrogen and phosphorus. The percent change in the
summed fertilizer data between two time frames is also shown - that is, the sum ofFYs
1985 and 1986 tonnage compared to FYs 1994 and 1995 tonnage.

For nitrogen, basinwide the percentages for BMP reductions and fertilizer
purchases are almost polar opposites. Specifically, the calculations show annual
nitrogen loads down about 20 percent, while fertilizer purchases are shown as up about
20 percent. For phosphorus, BMP calculations show phosphorus down in all four regions,
but phosphate fertilizer purchases are shown as down in two regions and up in two
regions. The aggregate basinwide phosphorus figures are down, although the BMP
calculation is down about 21 percent while the tons ofphosphate fertilizer purchased is
down only 6 percent.

Other Nonpoint Source Reduction Amounts
Contained in the Strategy Are Questionable

All of the BMPs in all of the regions could not be examined in detail within the
timeframe ofthe review. However, a perusal ofthe information for the regions indicated
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---------------Table4---------------

Nonpoint Source Reductions Versus
Changes in Quantities of Fertilizer Nutrients Purchased

(Percent Changes from the Baseline)

Nitrogen BMP Phosphate
BMP Nitrogen Fertilizer Phosphate Fertilizer

Region Reductions Purchases Reductions Purchases

Southern Shenandoah -27.2 +25.4 ~24.5 +7.4
Northern Shenandoah -24.1 +11.0 -20.0 -2.5
Northern Virginia -12.2 +14.5 -14.8 ~22.4

Lower Potomac -25.3 +31.7 -42.6 +9.7
Total Potomac -20.2 +20.6 -21.4 -6.0

Source: JLARC staff analysis ofspreadsheet data furnished by DCR on nonpoint source reduction progress to
1994 compared to Department of Agriculture data on tons of fertilizer nutrients purchased.

some areas, such as forest harvesting and shoreline erosion protection, in which the level
of reported reductions may also be questionable.

Baseline for Forestry Harvesting Loads and Best Management Prac­
tices Is Unclear. The State's 1995 Potomac tributary strategy paper indicates that the
first step in developing reduction targets for each region is to determine the nutrient load
ifeach region were 100 percent forest. The uncontrollable load ofeach region is equal to
the amount of the load that would stem from the acreage, if that acreage contained 100
percent forestland.

Thus, in the strategy paper, within the category offorest land, the controllable
load is set to zero. The uncontrollable load amount is set to equal the amount that is
calculated as delivered from forest land, and when the two figures are subtracted, there
is no remaining load.

However, this raises the question ofwhether and where the nutrient loads are
located in the data for forest harvesting activities that are controllable. The 1996 draft
Potomac strategy calculates 242,542 pounds ofannual nitrogen reductions from forestry
harvesting BMP activities, so it is important to know how this activity is captured in the
baseline from which the reductions are calculated.

nCR staff indicate that the Chesapeake Bay models are carefully calibrated so
that a load such as this is not ignored, it just is not separately identified at this time. For
example, septic system loads from throughout the basin also have not been separately
identified, but septic pumping reductions are included in the reduction calculations.
nCR indicates that the load amounts are simply spread among the other land use
categories.
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With the lack of information about what the load is that is contained in the
baseline year, it is difficult to fully assess the appropriateness of the strategy's forestry
harvesting reductions. There are indications that the reduction estimates are problem­
atic, however, in terms of reflecting the history of the forestry BMP effort, and in
assuming 100 percent appropriate implementation by the year 2000.

For example, DCR staff indicate that "the assumption for forest harvesting is
that 0% of harvested acres were being adequately treated in 1985." Thus, there is not a
deduction from existing and future practices based on any pre-existing level ofactivity.
This appears to be inconsistent with the forestry accomplishments that were reported at
the time, however.

Data for calendar year 1984 on BMP forestry accomplishments statewide were
reported by the Virginia Division ofForestry in the Virginia Water Control Board's 1985
Annual Report: Best Management Practices Program for the Abatement of Nonpoint
Source Pollution in Virginia. These forestry accomplishments reported by the Virgjnia
Division ofForestry in calendaryear 1984 included: 1,188 log road stabilization projects,
with 610 miles oflog road stabilized; 52,800 linear feet offire line seeded; and 5,189 "other
water quality" practices. According to that document, the figure of 5,189 other water
quality practices was a best but "very incomplete" estimate for a category that included:
"skid trail layout and stabilization, log deck location and stabilization, prescribed burn
fire line location and stabilization, wildfire control line stabilization, construction of
bridges, culverts and water bars, seeding of cuts, fills and other critical areas, and all
other measures." While these data were not further shown in the report by geographic
region, given the emerging focus on the Bay watersheds, it is reasonable to assume that
some of this activity was in the Shenandoah/Potomac basins.

The Treatment ofShoreline Erosion Reductions Is Problematic. During
a review ofthe regional assessment results, JLARC staff requested an explanation from
nCR on why the reported figures on the linear feet of shoreline protection that was in
place in 1994 had changed between the 1995 and 1996 documents (see Table 5). In the
Northern Neck, the figure increased by 8,714 linear feet.

nCR staff responded as follows:

The data utilized for shoreline protection coverage was taken from a
VIMS study which simply identified the total BMP coverage below the
fall line in the Potomac. Without any additional data, this BMP
coverage was distributed to the below fall line areas based on aerial
proportion. Since the time the "Blue" document [the 1995 document]
was developed, additional data has been utilized to distribute the BMP
coverage more accurately. This data indicates that the majority ofthe
shoreline protection has occurred in the Northern Neck region as
compared to the Northern Virgjnia region. Therefore, the coverage in
Northern Neck has been increased with a corresponding decrease in
Northern Virginia.
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--------------Table5---------------

Increases in 1994 Best Management Practice
Data Between Drafts: Shoreline Erosion Protection

1994 Linear Feet as 1994 Linear Feet as
Location Reported in 1995 Reported in 1996

Northern Virginia 3,722 6,885
Northern Neck 11,165 19,879

Total 14,887 26,764

Source: JLARC staff comparison of data from Virginia's 1995 Tributary Nutrient Strategy document against
the 1996 regional assessments as contained in the appendix to the October 1996 final comment draft.

However, this explanation was clearly inadequate to address the concern.
There was no "corresponding decrease" in Northern Virginia. As the table indicates, the
data in both Northern Virginia and Northern Neck both increased from one document to
the next - in fact, Northern Virginia's coverage is shown to have nearly doubled.

Further, JLARC stafffound that the highest percent reduction for a nutrient in
the regional assessments was for phosphorus in the Lower Potomac region, and that this
high percentage was substantially impacted by the shoreline erosion assumptions. As
an additional check on the credibility of the nonpoint source reductions claimed in the
strategy, the phosphorus reductions that stem from Lower Potomac BMPs were exam­
ined in more detail.

Data reported in the October 1996 final comment draft ofthe strategy indicated
that one BMP, the shoreline erosion protection BMP, accounted for a major portion ofthe
phosphorus reduction expected. This single BMP accounted for almost half of the
expected reductions, while the other 15 BMPs shown in the strategy document accounted
for slightly more than half.

The text of the October strategy document and the appendixes containing the
regional assessment reports were reviewed for a discussion ofthe rationale for the Lower
Potomac reduction results across BMPs, and for the shoreline erosion protection BMP in
particular. In the regional assessment report, several paragraphs were found that
provided a discussion of several BMPs with minor impact on the reduction results. For
example, there was a discussion ofurban nutrient management, which is called "a critical
component of an effective nutrient reduction strategy" in the region. Less than one half
of one percent of the calculated nonpoint source reductions for the Lower Potomac (19
pounds ofphosphorus per year and 215 pounds ofnitrogen per year) were credited to this
BMP. However, no discussion was found in the Lower Potomac regional assessment on
the shoreline erosion protection BMP, to which the strategy projected annual reductions
'of34,605 pounds of phosphorus and 53,102 pounds of nitrogen.
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A review of nCR spreadsheet data indicated that shoreline erosion protection
BMP progress and calculated reductions were rooted in the difference between: (1) linear
feet of shoreline that is expected to be "defended" (protected) in the year 2000, versus (2)
linear feet of shoreline that was already defended in the 1985 baseline year. A
subtraction of the 1985 baseline quantity from the amount expected by the year 2000
produces the amount of BMP progress, or the linear feet of shoreline that are newly
defended. For phosphorus, the reduction calculations were based on the assumption of
1.044 pounds reduced per year per linear foot of newly defended shoreline. Multiplying
1.044 times the quantity of newly-defended shoreline produced a phosphorus reduction
amount that was credited against the baseline (the 1985 nonpoint source controllable
load) of 105,624 pounds for phosphorus.

A problem became apparent, however, when the amount of linear feet that is
"not defended" in the baseline year was considered. The use of the shoreline erosion
protection BMP to its maximum potential on undefended shoreline would be calculated
to achieve a reduction that is 275 percent larger than the controllable load. Specifically,
nCR data for the Lower Potomac region indicates that the baseline quantity ofshoreline
that is "undefended"is 378,746 square feet (476,660 total linear feet minus 97,914 linear
feet that was defended in the baseline year). Multiplying the linear footage ofundefended
shoreline times the BMP reduction assumption of 1.044 pounds of phosphorus per year
produces a potential reduction figure of 395,562 pounds of phosphorus through the
shoreline erosion BMP, ifit is fully implemented. The problem, however, is that the total
nonpoint source controllable load figure for Lower Potomac phosphorus is only 105,624
pounds.

The calculations for Northumberland County illustrate the practical signifi­
cance of this issue at the locality level. Through an increase of about eight percentage
points in the proportion of shoreline that is defended (from 19.6 percent in the baseline
to 28.0 percent in the year 2000), nCR calculated a 39.9 percent reduction in
Northumberland's controllable nonpoint source load. Thus, this action alone, which the
regional assessment process assumed could be done at no cost, was approximately
calculated to be sufficient to meet Northumberland's nonpoint source goal. Mter nCR
includes the region's assumptions for the other 15 BMPs, about a 78 percent reduction
in the nonpoint controllable phosphorus load was calculated.

If nCR had assumed a 13.1 percentage point increase in the proportion of
shoreline defended (from 19.6 to 32.7 percent), then the framework applied in the October
final comment draft would have indicated that Northumberland will completely eradi­
cate the runoff of controllable nonpoint source phosphorus, even though:

• about 7,860 acres (30 percent) of all tilled cropland acres would still be under
conventional tillage,

• about 6,589 acres (about 20 percent) ofcropland acres would not be covered by
farm or erosion control plans,
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• about 16,070 acres (50 percent) ofcropland acres ~.~:ouldnot be under nutrient
management,

• about 25,130 acres ofall tilled cropland acres would be cultivated without the
use of the cover crop EMP during the winter months, and

• over 67 percent ofthe shoreline would still be left undefended against erosion.

This finding indicated that the treatment of the shoreline erosion protection
reduction in the calculations was problematic, and more generally, the finding again
indicated the unrealistic nature of the calculation framework that is used. Under the
framework, scenarios providing for substantially less than 100 percent BMP implemen­
tation can be used to calculate reductions far in excess of the baseline controllable load.

Since the time that this concern was brought to nCR's att~ntion, nCR has
revised its shoreline erosion numbers. The changes made do not appear to be intended
to be responsive to this concern, however. The net result ofthe changes is the calculation
of an even higher and less credible percentage reduction for Lower Potomac nonpoint
source nutrients. The following changes were included in the December 1996 document.

(1) The linear feet of shoreline erosion protection in the Northern Virginia
region were set to zero, because "the tidal shore in this region does not
experience high-energy wave action that can be found along the shores of
Northumberland and Westmoreland counties."

(2) The linear feet assumed in the Lower Potomac region was reduced, based
on an assumption that "the tidal shore ofKing George County experiences
only a portion of the high-energy wave action and the significant corre­
sponding erosion rate that can be found extensively along the shores of
Northumberland and Westmoreland counties."

(3) However, the phosphorus reduction per linear foot was increased, from
1.044 to 1.769 pounds per linear foot.

In the Lower Potomac, the increase in the reduction efficiency per linear foot
more than offset the linear footage decrease, resulting in a greater phosphorus reduction
(a similar change also impacted the nitrogen calculation). The December 1996 document
assumes that 10,831 fewer feet will be protected than were assumed in the October draft,
but that the level of protection afforded will reduce phosphorus by 4,848 pounds more
than had been shown in October. As a result, the overall nonpoint source phosphorus
reduction in the Lower Potomac region expected by the December 1996 strategy reflects
an increase from the 67.1 percent that had been calculated to a new reduction figure of
71.69 percent.

In summary, the December 1996 strategy states that high-energy wave action
and the significant corresponding erosion rates "can be found extensively along the
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shores ofNorthumberland and Westmoreland counties". However, the strategy frame­
work provides that a small increase in the percentage of shoreline defended can nearly
achieve a 40 percent reduction in the controllable nonpoint source phosphorus load. The
treatment ofshoreline erosion in the calculations is problematic, and needs to be revisited
by nCR or the Bay Program.

Conclusion

The reduction calculations that appear in the State's Potomac strategy docu­
ment are performed with an elaborate set of linked spreadsheets. There are numerous
files and data points. The problems with the strategy numbers do not appear to be related
to the mechanical aspects of this work. Rather, it is the degree to which realistic and
integrated assumptions (about BMPs and their efficiencies) are guiding the calculations.

As the year 2000 has drawn near, the number of best management practices
that states have been enabled to recognize in their reduction calculations has increased.
Determinations are also being made that in some cases, the efficiencies ofpractices can
be increased. It is not clear the extent to which the interactive and cumulative impact
of these BMP determinations, as they are getting applied by the states in tributary
strategies, has received or will receive skeptical scrutiny from those who have no
professional or organizational stake in the achievement of the reduction goal.

It is imperative that nCR take steps to ensure that careful and conservative
assumptions are accurately applied, in order to promote more credible and realistic
outcomes from its nonpoint source reduction calculations for use in the tributary
strategies. This needs to be done regardless of the impact of these changes for the
achievement on paper of an aggregate 40 percent nonpoint source nutrient reduction.

Recommendation (4). In the short..term, the Department ofConserva­
tion and Recreation should recalculate the impact of its regional nonpoint
source strategies, and the overall strategy, on nutrient reductions. The
assumed nutrient management efficiencies used in the calculations should be
skeptically reexamined. nCR should review other data, such as county
fertilizer consumption rates, to assess whether the reduction amounts it is
calculating are compatible with other available data. The calculations should
take into account the interactive effects between best management practices,
such as in agriculture. The calculations should be calibrated so that 100
percent BMP implementation yields a reduction amount that is credible
relative to the size of the controllable nonpoint source load.

The assumptions and calculations for the Lower Potomac should be
revisited with regard to the shoreline erosion protection best management
practice. The rationale, quantities, and efficiencies for this measure should be
reexamined. DCR should also prepare and present reduction projection
scenarios, rather thanjllst one projection that assumes 100 percent voluntary
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compliance by landusers for acres that are "covered" by a plan or BMP
agreement.

Recommendation (5). If the problems with Virginia's calculations,
(specifically, the focus on counts ofBMPs multiplied times efficiencies without
regard to whether there are changing practices that may be working to
increase nutrient loads, the lack ofa systematic accounting for the interactive
effects between BMP strategy decisions, and the use of a framework and a set
of BMPs and efficiencies that enable calculations of reductions in excess of
controllable amounts), then in the longer-term nCR should work within the
Chesapeake Bay Program on developing a consistent set of assumptions that
will produce more conservative and credible estimates and projections of
nonpoint source reductions.
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~ Key Issues Impacting Virginia's
Future Nutrient Reduction Progress

Virginia's natural resource agency staffassigned to the Potomac strategy effort,
and local participants in the regional assessment process, made a substantial effort in
1996 to produce a strategy that would accomplish nutrient reductions in the Basin. The
resulting strategy contains some provisions which ifimplemented could provide the basis
for some legitimate progress.

However, based on the information that has been examined for this review,
three major conclusions about the future ofVirginia's Potomac nutrient reduction effort
have been drawn. First, there are a number of areas of uncertainty that will need to be
monitored to assess Virginia's progress and the legitimacy offuture claimed reductions.
Second, and related to these uncertainties that exist with regard to the Commonwealth's
strategy, the prospects for reaching and maintaining a 40 percent nutrient reduction goal
in the Shenandoah and Potomac Basins are currently bleak.

Third, and from purely a progress standpoint, there are some areas which the
draft strategy does not substantially address: point source actions directed at phosphorus
from plants and industries above the fall line; limits oftechnology nitrogen removal; and
urban nonpoint source controls that cut more into baseline loads, as opposed to just
focusing on minimizing the impact of new development. If substantial progress were
possible in these areas, the outlook for achieving the goal could be considerably improved.
The technological and cost implications of these issues, however, has been beyond the
scope of this review, and thus the mention of these areas clearly does not constitute a
recommendation. However, from a progress standpoint, it appears that now is the time,
ifever, for a debate to occur about whether these issues are going to be further addressed
in Virginia's strategy.

In addition to these conclusions about the Potomac strategy, the preparation of
strategies for achieving nutrient reduction progress in Virginia's lower tributaries has
been a lower priority of the Commonwealth. Virginia's natural resource agencies have
not released any progress reports to update the information it provided in 1993 on
nutrient reduction progress in these tributaries from 1985 to 1991 and projected to the
year 2000. A recent report of the Secretary of Natural Resources calls into question
whether or not these strategies can and will be produced within the schedule that was
provided in House Bill 1411 and enacted into law.

This chapter discusses the areas of uncertainty, the prospects for meeting the
goal, and some areas in which more action may be needed relative to the draft Potomac
strategy. The chapter concludes with a discussion ofthe lower tributary strategy effort.
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SEVERAL AREAS OF UNCERTAINTY WILL NEED TO BE
MONITORED TO ASSESS VIRGINIA'S ONGOING PROGRESS

There are many areas of uncertainty that surround any projections of accom­
plishments for the future. This review found that the issue ofnutrient progress for the
Bay is no exception. In fact, there are numerous areas of ambiguity and uncertainty.
These areas of uncertainty at this time include, but are not limited to:

• whether the State will provide substantial funding for it.s commitment to
achieve a 40 percent reduction;

• whether State agencies are committed, beyond the teams which have been
assembled to develop the strategies, to follow~throughand pursue the goals,
or at least to avoid taking actions that work at cross~purposesagainst the
strategy;

• the extent, ultimately, of locality "buy-in" to the strategy;

• what the extent ofimplementation ofBNR might be, in terms ofwhich plants
install it and what improvements in concentration levels will result;

• land-user response to participating in the effort and following-through over
the long-term with nutrient abatement actions; and

• the impact of technical issues on progress calculations, such as possible
revisions in flow projections for sewage treatment plants, and whether nCR
makes the adjustments needed to obtain more conservative and credible
nonpoint source reduction estimates.

To a significant extent, the future success of Bay nutrient reduction programs
will depend on the long~term commitment and leadership of State and local officials.
Without this leadership, the Bay's water quality will likely be at risk.

Will the State Demonstrate a Long-Term Commitment to
Reducing Potomac Nutrients Through Its Funding Over Time?

It is clear from the October draft strategy and its appendixes that participants
in the regional assessments expected that substantial costs will be involved and that
State funds would have to be available if they were to fulfill the responsibilities at the
local level. For example, the Southern Shenandoah assessment states that:

The region's strategy calls for increased state funding ofthe voluntary
incentives program, which provides cost-sharing for implementation
of agricultural Best Management Practices. Seventy-five percent
(75%) cost-share funding would be offered on all animal waste control
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facilities .... Grant funding for BNR should be included The strategy
assumes the availability ofoutside (non-local) funding Willingness
to add BNR technology depends on the availability of satisfactory
funding.

The Commonwealth's October draft strategy document also stated that:

The time needed to fully implement the Strategy is largely dependent
on the availability of local and state funding. If a five year funding
program were endorsed, and if the Commonwealth were to proceed
with a cost share program requested by the local governments and
stakeholders, the annual financing need would be approximately $16­
20 million for the state and $15-19 million for local government and
citizens.

For the 1997 General Assembly session, the Governor's budget contains funding
for Potomac strategy implementation. Also, the General Assembly is considering several
bills with proposed approaches to establish nutrient reduction funding. A long-term
commitment will be needed to achieve long-term progress.

Are State Agencies Committed to Act Consistently With the Goals?

Another area of uncertainty is whether the key agencies of State government
will follow through with the kind ofagency-wide commitments that will be necessary to
move forward towards the goals. The Potomac tributary assessment process involved
pulling selected staff from these key agencies to work on developing the strategy.
However, there is a concern that a disconnection may exist between the attitudes and
activities of staff that developed the strategy, and the attitudes and activities of
managers and staff who control the regulatory mechanisms of those agencies. For
example, when the potential exercise of its regulatory machinery is at issue, DEQ has
expressed disbeliefthat a link between upstream sources and Bay dissolved oxygen levels
has yet been established. Also, CBLAD is reconsidering the direction of a nutrient
reduction effort (agriculture farm plans) that is an important part ofthe State's strategy.

DEQ Has Spoken and Acted Inconsistently on the Subject ofTributary
Nutrient Reductions and the Bay. In its February 1996 statement explaining its
proposed regulation "Policy for the Potomac River Embayments," DEQ staff indicated
that the need for nitrogen reductions had not yet been adequately demonstrated. DEQ's
summary for the regulation stated that the proposed regulation will "require wastewater
treatment for total nitrogen ifand when it is determined bythe Chesapeake Bay Program
studies that nitrogen removal is needed to protect the Bay" (emphasis added).

Similarly, a DEQ staff permit writer recently represented that DEQ's agency
view is that current evidence is unconvincing that upstream Potomac nitrogen contrib­
utes to water quality problems in the Bay. This statement was made in a letter to a local
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government official, on a permit matter that was elevated in importance because EPA
had become involved with the permit. The regional permit ataff member wrote:

EPA [has) stated its position that Total Nitrogen discharged by [this
Potomac Basin sewage treatment plant] and other wastewater dis­
chargers within the Bay drainage area contributes to violations of the
Dissolved Oxygen (D.O.) Water Quality Standard in the Bay. EPAhas
cited the results of a "supermodel" to support their position.

As you are probably aware, Virginia has not adopted a Water Quality
Standard for Total Nitrogen. Additionally, the "supermodel" notwith­
standing. DEQ is currently unconvinced that a clear cause-and-effect
relationship exists between Total Nitrogen discharged far upstream of
the Chesapeake Bay and violations of the D.O. Standard in the Bay.
[emphasis added).

In contrast, the Potomac Tributary Strategy process within which other DEQ
staff have participated has unfolded since 1993 on the foundation that studies have
indicated that nitrogen needs to be reduced for the health of the Bay and that upstream
sources of nutrients make a difference, DEQ stated in its 1993 Potomac paper that:

.. .in an average hydrologic year, we can expect that roughly 40 percent
of the total nitrogen load and 22 percent of the total phosphorus load
from tributary point and nonpoint sources will be transported to the
Bay with the majority of the loads occurring during the spring... , LOT
(limits of technology) controls injust the upper and middle portions of
the Bay improve oxygen levels in the Bay by over 29 percent. LOT
controls in just the middle region of the Bay, including the Potomac
River Basin, result in a 21 percent improvement. However, if the
Potomac River Basin is removed from this analysis, dissolved oxygen
conditions in the main Bay improve by only 12 percent. Therefore, we
can see that the Potomac Basin has a significant impact on water
quality conditions..."

Similarly, DEQ's 1995 Potomac paper did not appear to question that a linkage between
Potomac nutrients and the health of the Bay has been well-established. That document
stated:

Reducing nutrients will improve habitat for fish, shellfish and aquatic
vegetation in the Potomac River and the Bay, principally by increasing
levels of dissolved oxygen.... Scientific studies have shown that
reducing the annual level of nutrients entering the Bay from the
Potomac River and other tributaries by 40%, relative to the 1985
baseline year, will help to reverse these problems,

With regard to the issue of upstream sources and the Bay model, there is some
literature on the subject which has raised some questions about the relative importance
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of far-upstream pollutant loads relative to coastal loads. And, to some extent, the Bay
model uses delivery rates that are reduced the further upstream the source. However,
in each Potomac strategy document since 1993, DEQ has accepted the use of the model
and incorporated the concepts of the model into its calculations. The sewage treatment
plant in question on the described permit matter, as well as other upstream dischargers,
have been included in DEQ's estimates of nutrient loads delivered to the tidal portion of
the River. In fact, in DEQ's documents, the estimated delivery rate to the tidal portion
ofthe River for the sewage treatment plant in question has been shown at over 80 percent.
DEQ staffengaged in the Tributary Assessment Process have been explaining the need
for the 40 percent reduction in all regions ofthe Potomac on the basis of the health ofthe
Bay as well as the Potomac.

Virginia's natural resource agency management and staff should reflect on the
state of the science on nutrient impacts upon the Bay, and the relative role of upstream
sources. However, a great deal of uncertainty is introduced when different units of the
same agency speak at the same time with clearly conflicting perspectives on the core
premises of a major initiative of the State.

In addition to inconsistencies in its statements, DEQ has also been taking
actions on the regulatory front that appear counterproductive to the State's ability to be
well-informed and address certain nutrient pollution issues. DEQ has substantially
reduced its inspections of animal waste storage facilities, and has not dealt seriously
through enforcement with flawed sewage treatment operations.

For example, animal waste storage structures for liquid waste can leak, and
potentially contaminate the soil and ultimately the groundwater, Virginia has a Virginia
Pollution Abatement (VPA) Permit program that contains waste storage and disposal
requirements for larger facilities. However, as indicated in the JLARC DEQ report, VPA
water inspections statewide have declined precipitously since FY 1992 (from 539 to 176).
This pattern is in evidence in each of the six DEQ regions of the State. In the Valley
region, the decline began in FY 1993; while the number ofinspections labeled as "priority"
inspections were 23 in FY 1993 and 17 in FY 1996, the number of "other" inspections
dropped from 69 to 5.

In addition, the JLARC DEQ report documents that the agency has been
particularly weak in the enforcement of regulations pertaining to local government,
which is predominately sewage treatment plant waste. The report documents sewage
overflows and discharges ofuntreated sewage that resulted in no formal enforcement by
DEQ or minimal civil charge penalties (for example, $1,000 for a serious violation).
Obviously, to the extent these incidents occur, and as egregious cases appear to be
tolerated, actual nutrient releases may be different and higher than is reflected in the
typical operation values that are used by DEQ bay program staff in their calculations.

CBLAD Is Considering Major Changes to Its Regulatory Provisions for
Farm Plans and Septic Tank Pumpouts. The August 1995 Tributary Strategy
included farm plans and septic tank pump out as two of"Virginia's Core Nonpoint Source
Programs." These programs were described as follows:
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Soil and water quality conservation plans, also known as farm plans,
are comprehensive natural resource management pL..ins that typically
focus on the use of erosion and sediment control practices to reduce
nutrient loadings associated with sediment loss from cropland....
Approximately 55% of all cropland in the Potomac River Basin is
currently covered under these plans. Further implementation of soil
and water quality conservation plans will be achieved as a result ofthe
Chesapeake Bay Preservation Act's requirement that all farms in
Tidewater Virginia prepare conservation plans....

Septic tanks release nutrients to groundwater and sometimes to
surface waters. The Chesapeake Bay Preservation Act Regulations
require on-site sewage treatment systems, not requiring a Virginia
Pollutant Discharge Elimination System (VPDES), to have pump-out
accomplished at least once every five years.

However, the CBLAD regulatory committee and regulation advisory committee
began a process in October 1996 for revising the agency's regulations for which two ofthe
"big issues" identified were the agricultural requirements (farm plans) and the septic
system requirements (the other issue was stormwater management). In May of1996, the
agency director of CBLAD at that time had indicated that the agriculture and septic
system requirements would be revisited. The director said that the agriculture conser­
vation regulations "do not work." The director said that far more tracts are now covered
by the requirement than had been intended, that the 1995 deadline had obviously proven
unworkable, and that farm plans are being written "that will not be used." The director
said that there is no requirement that the plans be implemented, so a lot of plans are
written but not implemented.

These candid comments were made within the context ofregulatory review and
eliminating or amending burdensome or unnecessary requirements, not in the context
of the tributary strategy effort. There is a contradiction, however, between considering
State relaxation of farm plan requirements on the one hand (because they are said not
to work and are not being implemented), and the reliance by the Commonwealth on a
tributary strategy that has as a centerpiece the placement ofplans on farms for voluntary
implementation.

Will All Localities Be Engaged in the Effort?

The achievement and maintenance of a 40 percent basin-wide reduction in
nutrients is such a difficult challenge that non-participation or restricted participation
by a locality, or especially any sizable locality, could be a major threat to progress. Based
on the strategy document dated December 1996, it appears that as ofthe end of1996 there
were 12 county boards or city councils that had endorsed the strategy, but 14 had not.
There have been some clear trouble spots with regard to local involvement in the process.
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In the Northern ShenandoahValley region, Frederick County went on record on
July 10, 1996 as not supporting the regional framework for the region. The county
administrator wrote to DEQ staff:

Frederick County has grave concerns about the inadequacy of the
public process which produced this document. Many of the measures
suggested in the strategy have unknown costs and provide no mecha­
nism for compensating localities or affected individuals for these
costs.... At this point in time, there are numerous unanswered
questions regarding what effect the various control measures would
have on the agricultural community and the economy ofthe County as
a whole.

Since that time, DEQ staff indicate that the team leader for that regional effort has met
with county Farm Bureau representatives and brought them into the process. However,
funding and issues related to maintaining the reduction continue to be concerns of the
county.

In Northern Virginia, local staffs did not feel empowered to contribute sugges­
tions to State staff about how the 40 percent reduction might be achieved. As a result,
State staffdeveloped what they called a "strawman" assessment document for the region
to react to. That assessment became the region's strategy. The local governments in that
region, however, have not endorsed the content ofthis strategy. The October 1996 final
comment draft on the strategy notes that "given the limited time frame and complexity
of this topic, local elected officials have not yet fully reviewed and concurred with the
'strawman assessment'."

The full projected reductions from the process for all localities are included in
the reductions shown in the strategy document, however. Whether or not all localities
ultimately decide to fully participate could have a significant impact on the amount of
progress that is achieved.

Nutrient Removal Upgrades: Which Facilities and How Much Removal?

Chapter III ofthis report noted that some differences in assumptions appear to
exist about the potential ofBNR at several large sewage treatment plants. Ifreductions
cannot be obtained from these facilities based on achieving a nitrogen concentration of
seven or eight milligrams per liter or less, then the progress suggested by the strategy
will be at serious risk.

While it is possible that lesser flow increases at these plants than projected
might help the State avoid falling far below the 40 percent goal in the short term, in the
long term higher nitrogen concentrations than DEQ is assuming could be a major
obstacle to the State's progress toward the goal. For this reason, in discussions of the
plant designs and expected costs for BNR under either the strategy or VAMWA's
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proposal, it will be important to consider the resultant nitrogen concentrations that are
expected from these designs and costs.

Among the expected reductions that are contained in the strategy is the
reduction of nitrogen loads from Virginia's portion of Blue Plains. This extremely large
District of Columbia sewage treatment plant also treats Maryland and Virginia loads.
The District and the facility have been much-criticized recently by Virginia for problems
alleged to impact the Bay. Since the time ofVirginia's 1995 Potomac strategy, however,
DEQ has projected the nitrogen load delivered from Blue Plains in the year 2000 as
936,061 pounds per year, compared to 1,141,844 pounds per year in 1994. This was
expected in part because DEQ projected a 7.5 milligram per liter nitrogen concentration
at Blue Plains in its 1995 document, or a lower concentration level than DEQ was able
to project at that time for 23 ofVirginia's 25 sewage treatment plants (the small federally­
owned Quantico STP and the small Aquia STP were projected at 7.°milligrams per liter).

The State's strategy applies the 7.5 milligram per liter concE;ntration level at
Blue Plains in its calculation of the expected year 2000 load, irrespective of the
implementation of the State's strategy. Because Blue Plains is applying its reduction
technology on a pilot basis, and because there have been some past concerns about the
management of Blue Plains, the progress that is achieved at Blue Plains will need to be
monitored for its impact on Virginia's loads from the plant.

What Will Be the Response of Land Users to the Effort?

It should be recognized that this strategy effort ofthe Commonwealth is not the
first time that the State will have indicated its intent to mobilize a major effort to reduce
nonpoint source pollution. For example, the State's 1985 Annual Report Best Manage~
ment Practices Program for the Abatement ofNonpoint Source Pollution stated:

Planning for a program to reduce agricultural and urban nonpoint
source in the Chesapeake Bay Drainage Basin of Virginia began in
1983. A 35-member advisory committee representing agricultural,
soil conservation and water quality interests assisted [State agencies]
in this effort.... [L]eaflets for distribution to farmers and land owners...
describe specific water quality problems and solutions and are being
used to help farmers implement water quality improvement prac­
tices.... [T]he supply of96,410 BMP leaflets at the Extension Distribu­
tion Center is now exhausted .... Example topics are: (1) no-tillage
practices; (2) fertility management; and (3) general information about
the Chesapeake Bay program. Attendance by all farmer meetings and
tours for FY 1985 totaled 13,010. Extension agents reported during FY
1985 that 5,800 farm visits were made as part of nonpoint pollution
education programs. During the last four months the agents noted 777
farmers had implemented practices to improve water quality.
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Ifthis description is accurate, it appears at that time there was more ofa major
educational and awareness campaign under way then than there is today, or than is
stated in the tributary strategy document. Still, based on findings like subsequent
assessments ofchanges in nitrogen levels in the Potomac Basin, it appears that there is
little reason to believe that this effort led to an explosion in the effective implementation
ofBMPs on agriculture land. .

The difficulties ofachieving effective land owner response to nonpoint pollution
control has been discussed in some detail earlier in this report. The difference between
a strategy plan and achieving actual implementation is further underscored within the
strategy documents as well. In the October strategy appendix, under the heading "Not
a Commitment to Final Implementation," the Northern Shenandoah assessment stated:

This document does not impose any commitments to implement
nutrient reduction practices on individuals who were involved in the
assessment process, nor on any third party, except where such commit­
ments have been voluntarily assumed. The assessment is not an effort
by the Commonwealth of Virginia to require the development and
operation of these practices by citizens, farmers, businesses or local
governments. Rather, the assessment is an effort to identify the types
of practices that would be cost-effective, practical and equitable....

Consistent with that spirit, it seems inappropriate to assume in the reduction calcula­
tions that landusers will fully implement all of the BMPs that are hypothesized for the
future from the assessment process. Actual implementation is an issue that will need to
be monitored over time.

Will the State's Calculations of Progress Be Credible, and
Will Accurate Information Be Provided to Policymakers?

One of the aspects of progress that will need to be monitored over time is the
credibility of the numbers that are produced on reduction amounts. Chapter III of this
report has documented a number of ways in which there is reason for concern about the
current state of these calculations.

Also, the calculations for nonpoint sources are fairly involved, and it may be that
the only way such monitoring can be accomplished in the future will be to obtain the
actual spreadsheets that nCR uses in the calculations. There were many limitations in
the accuracy or inclusiveness of nCR explanations in response to written questions for
this review.

For example, JLARC staffasked ifnCR had figures it used in generating tables
showing 1994 and 2000 progress for farm plans and nutrient management that were
broken down by type ofcropland (between conventional tillage, conservation tillage, and
hayland). The nCR response was no. But clearly, ifdifferential nutrient load rates per
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acre and different percent efficiencies were to be applied by type ofcrop in calculating the
reductions, this response had to be in error. When the nCR spreadsheets for the farm
plan and nutrient management calculations were obtained, the data were broken down
very specifically by type of cropland in the farm plan file and the nutrient management
file.

JLARC staff also requested documentation of the nutrient management effi­
ciencies that were being used. DCR's written August 1996 response stated a range of
efficiencies being used. The maximum value stated turned out to be less than the
maximum values used in the spreadsheet. Further, the response stated that:

Attachments have been included, which show the efficiencies for each
watershed segment. (Maryland and Pennsylvania are also utilizing
these percent reductions from the nutrient management scenario runs
in the development of their tributary strategies).

The attachment provided a table from the December 1992 ICPRB report
previously mentioned in Chapter III. However, later it was found that nCR was actually
using a revised set of efficiencies which differed from the furnished attachments, based
on the May 1993 ICPRB memorandum.

JLARC staff requested clarification on how progress can be assessed for the
animal waste measure between the 1985 baseline unit measure of "manure acres" and
the new measure of "systems" that it started to display in its 1995 document. To this
point, JLARC staff have still not received an adequate response to this question that
makes sense in relation to the magnitude of the number of "systems" that have been
reported as installed. A translation of the number of systems given in the strategy to
manure acres based on the stated value of1.03 manure acres per system does not appear
plausible relative to the 1985 baseline quantities for manure acres.

JLARC staff also asked if the "numbers shown" in a table providing 1985
baseline year acreage amounts in the four regions had been updated since the 1995
report. DCR stated that the table "has not been revised." However, JLARC staffdid not
know at that time, but DCR would have known, that it had a working draft of the Lower
Potomac Regional Assessment containing major changes in baseline acreage amounts for
that region. For example, the 1995 report table had a baseline figure for the three types
ofcropland that summed to 36,501, whereas the Lower Potomac paper had 63,513 acres
of cropland as the base. All of these problematic responses came within the span of
answering six initial written questions from JLARC staff.

With regard to the prospects for more conservative and credible reduction
calculations, there is reason for concern that DCR may exert leadership, or be pulled, in
the opposite direction. nCR participates in the Tributary Strategy Workgroup of the
Nutrient Subcommittee of the Chesapeake Bay Program. This workgroup, heavily
'composed ofrepresentatives ofagencies from the various Bay states who have committed
to meet the 40 percent goal, has added new BMPs and found additional or higher
efficiencies. For example, a member of the EPA's Chesapeake Bay Program staff
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indicates that instead of the 75 percent efficiency previously assumed for animal waste
control, through the use of extensive guttering, another 15 percent can in theory be
captured and returned. Due to the dynamics of the multi-state process, the type of
question that needs to he raised in such situations is whether each state, including
Virginia, are performing an analysis of the extent to which BMPs already implemented
or planned have this guttering, or whether each state plans to fold this entire reduction
into the calculations, regardless ofwhether there is substantial evidence that existing or
planned facilities have such gutters.

At least ifDCR's current calculations are a reflection ofthe general methodology
being employed in the other states as well, then it does not appear that the subcommittee
has successfully dealt with issues that relate to the potential overestimation of reduc­
tions.

Over Time, How Does Reality Compare to the Calculations of the Strategy?

There are a number of indicators that will need to be reviewed over time to
monitor the State's progress and determine how well the projections that the State has
made are being met. These indicators include: (1) trends in sewage treatment flows, (2)
indicators of potential progress or regress in moving toward the goals, such as BMPs
implementation and fertilizer use trends, and (3) extent of measured changes in water
quality data over time for nitrogen and phosphorus.

Sewage Treatment Plant Flows. One of the most important indicators to
monitor are sewage treatment plant flow changes over time, and how actual and revised
projections offlow levels compare to strategy assumptions. The amount ofthe flows has
a major impact on the amount of point source nutrients that are calculated. Between
1994 and year 2000, the projection used in the strategy is that sewage treatment flows
in the Potomac will increase by about 3.7 percent per year. Actual increases and revised
flow projections between now and then will need to be monitored.

Indicators ofPossible Progress or Regress in Meeting Nonpoint Source
Goals. There is also a need to review data on the implementation of best management
practices over time and other data that might relate to the success ofthe Commonwealth's
effort. For example, the strategy is predicated on major increases in the writing of
nutrient management plans. The number ofplans that are written should be monitored
over time, and the percentage of written plans which receive fairly constant implemen­
tation should be assessed. The consistency of BMP implementation assumptions and
their projected results should also be compared with other indicators ofnutrient use, such
as fertilizer consumption trends.

As part of the 1996 Potomac tributary strategy process, nCR has not promoted
maximum disclosure of this type of information. Whereas the August 1995 tributary
document showed progress through 1994, the October 1996 document does not disclose
what progress has been made through 1995.
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Water Quality Data. Also, monitoring data for nitrogen and phosphorus
levels in the tributaries and the Bay will obviously need to examined to see if those
measurements are consistent with the level of reductions that are being indicated by the
model. This analysis will need to be sensitive to a variety of issues, such as sorting out
the impact ofVirginia's improvements from those ofother states, and taking into account
the point that nonpoint source progress is indicated to be relatively slowly reflected in
water quality data.

REACHING AND MAINTAINING THE 40 PERCENT REDUCTION
GOAL IN VIRGINIA'S PORTION OF THE POTOMAC IS UNLIKELY

The two most significant issues which are given inadequate attention in the
1996 Commonwealth tributary strategy are: (1) population growth, and (2) what it means
to maintain the 40 percent reduction after the year 2000, ifindeed the goal were met. The
year 2000 reduction goal is not a static goal, waiting to be achieved. If the State has a
plan that falls short by a few percentage points for the year 2000, that does not mean that
with a little more effort and within a few more years, it can simply close that percentage
and meet the goal. It is not a static goal because at a minimum, population growth will
mean increases in sewage treatment plant flows, and therefore more nitrogen and
phosphorus loads.

The Commonwealth is already seeing this process operate, relative to the
phosphate detergent ban the State enacted in 1988. DEQ has estimated that through this
ban, point source phosphorus loads in 1991 were down 41 percent from 1985 levels.
However, DEQ in 1995 also projected that by the year 2000, absent further point source
action, the reduction progress will have been more than sliced in half, to about an 18
percent reduction. Little has been seen in the way of new inexpensive technologies to
offset the impact ofpopulation growth upon achieving the phosphorus goal, nor has much
been seen in terms ofa State will to apply stringent phosphorus controls above Virginia's
fall line.

The Commonwealth's strategy calls for year-round biological nutrient removal
(BNR) or its equivalent, an approach that if fully implemented by the year 2000 would
reduce nitrogen around the 40 percent level. However, time is probably no longer
available to accomplish this by the year 2000. The Commonwealth's strategy states that
"due to construction schedules for major wastewater treatment plant projects, the time
needed to put into place all of the Strategy's recommended nutrient controls is antici­
pated to range from five to nine years." The further implication that the strategy does
not draw, however, is that in five to nine years from the end of 1996, flows could surpass
the current projection that is specifically for the year 2000, and therefore BNR may not
come so close to accomplishing the 40 percent reduction. Further, flow increases from
that point could further erode progress. These points are demonstrated in the projections
in Chapter II of this report.
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Not long after the year 2000, then, the State may be faced with projections
indicating more growth in flow, and it will have just completed a systematic, major, and
fairly expensive upgrade across plants. As the VAMWA position paper indicates, also at
that point there will probably be little willingness to consider further (and especially
immediate) STP changes. In addition, the State's strategy, which in the short-term will
have relied heavily on agriculture BMPs, will, if successful, have largely tapped the
progress that can be made cost-effectively.

In addition, this report has also indicated that there are reasons to think that:
(1) complete installation ofBNR appears unlikely, especially at the effectiveness levels
expected in DEQ's numbers, and (2) the nonpoint source reduction progress calculations
appear to be overstated. For all ofthese reasons, it is JLARe staff's conclusion that the
outlook for reaching and maintaining a 40 percent reduction goal is currently bleak,
although some good progress can be made.

ACTIONS THAT MAY BE NECESSARY IF VIRGINIA WISHES
TO REACH THE GOAL AND MAINTAIN ITS PROGRESS

This report has indicated that several items will be critical to determining how
much progress Virginia makes towards its nutrient reduction commitments. It needs to
be kept in mind that these items have been identified as critical from a progress
standpoint, but from a technology, cost, and public policy standpoint, many issues are
involved in terms of deciding what actions should be undertaken or what actions are
justified to pursue the goal. It may be the case that, as more is known about what exactly
is entailed in meeting and especially maintaining a 40 percent goal in the face of rising
sewage treatment plant flows, the State may need to reassess its commitment to the goal.

Extension of Greater Phosphorus Controls to
Sewage Treatment Plants Above the Fall Line

The figure for 1985 controllable baseline loads to the Bay is the figure against
which progress is measured toward achieving the 40 percent reduction goal. According
to DEQ estimates, the annual baseline load in pounds per year for phosphorus was about
578,504 pounds.

There are three principal categories ofpoint source contributors to the baseline
load: sewage treatment plants above the fall line (generally, STPs from the Northern and
Southern Shenandoah Valley), sewage treatment plants below the fall line (Northern
Virginia and Lower Potomac STPs), and industry plants. Some important findings
emerge when the data for these categories are examined with regard to the volume ofthe
discharge flow from these categories, the phosphorus concentration levels ofthese flows,
and the estimated phosphorus loads that are then (according to the model) delivered to
the Bay.
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Specifically, the sewage treatment plants below the fall line accounted for by far
the greatest proportion ofthe discharge flows (see Figure 8). This is to be expected given
the large populations that these plants serve. However, due to the Potomac Embayment
Standards, which required stringent phosphorus controls at several ofthese plants since
1971, and the minimal phosphorus concentration levels that therefore existed at several
of these plants in 1985, these plants are estimated to have accounted for a small
proportion of the phosphorus loads that were delivered to the Bay.

r--------------- Figure 8---------------,

Comparison of 1985 Discharge Flows and Phosphorus
Loads from Potomac Point Sources

Percentage
of Total

Discharge Flow

Percentage
of Phosphorus
Load Delivered

58.3%

..---'k-- - - - - -;-----,
Sewage Treatment Plants

Above the Fall Line

Sewage Treatment Plants
Below the Fall Line

Industrial Plants-"~iIiIi

Source: JLARC staff analysis ofDEQ point source flow and phosphorus load data for 1985.

On the other hand, the loads of sewage treatment plants and industrial plants
above the fall line had a disproportional impact because the concentration levels are
much higher. Based on DEQ's figures'for 1985, the average flow-weighted concentration
for point source phosphorus above the fall line was about 6.4 milligrams per liter,
compared with about 0.25 milligrams per liter below the fall line. The concentration
above the fall line was reduced to 2.5 milligrams per liter through the phosphate
detergent ban, but this is still about ten times the concentration of the plants below the
fall line.

In 1993, DEQ's first Potomac nutrient reduction paper stated that:

[PJoint source phosphorus has already been reduced slightly more
than 40% in the Potomac Basin.... However, as wastewater flows
continue to increase, phosphorus loads will also increase if additional
phosphorus treatment is not provided. One option to offset these
increasing loads is extending the application ofthe Point Source Policy
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to areas of the basin where it does not currently apply. Additional
treatment plants would then have to install phosphorus removal to
comply with Policy requirements.

Since the time ofthat DEQ paper, DEQ has not pursued the application ofmore
stringent phosphorus removal within 'a broader portion of the basin. Further, the 1996
draft strategy contemplates only that through BNR, some of these plants may reduce
phosphorus concentrations from 2.5 to 1.5 milligrams per liter. This is an area in which
additional action could be used to bring additional reductions. Chapter II indicates how
the use ofphosphorus controls somewhere between the limits oftechnology and the levels
in the strategy could be used to help meet the goal.

Nitrogen Removal at Higher Reduction Efficiencies
Than Under Current Discussion

The State strategy does not call for nitrogen removal at the limits oftechnology
(three milligrams per liter) at any facility. Yet to meet and maintain the goal, Chapter
II ofthis report has indicated that the use ofLOT at some facilities may be essential. This
is an area in which desires to achieve the goal and cost and other realities may be in
particular conflict. As was indicated in Chapter III, officials of some key sewage
treatment plant facilities as well as local governments may not be interested in or feel
that is feasible to utilize BNR technology in a way that achieves seven milligrams per
liter, let alone three milligrams per liter. However, the State may find that it either needs
to be willing to promote the use of such expensive technologies, or to lower the percent
reduction to which it is able to commit itself.

More Reductions from Baseline Urban Nonpoint Source Loads

This report has indicated that much of the nonpoint source reductions that are
contemplated in the strategy come from agricultural cropland and animal waste storage
management measures. It appears that in many instances these estimates are extreme,
producing a nutrient runoff reduction in one county of87 percent from cropland without
even obtaining full BMP implementation.

The current strategy projects little success in addressing nitrogen runoff from
urban nonpoint sources. For example, based on data reported in the strategy, the
nonpoint strategy is projected to accomplish about a 9 percent reduction in baseline loads
for nitrogen from urban sources. This is an area in which additional measures and
expense may need to be considered if the 40 percent reduction goal is to be met. The
strategy document recommends that an evaluation be conducted ofurban and suburban
nonpoint-source nutrient reductions, "to look at the variety of nutrient-reduction tech­
niques or programs that may be available, particularly with respect to managing
residential nutrient loadings."
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PURSUIT OF INTERIM NUTRIENT GOALS FOR LOWER
TRIBUTARIES HAS NOT BEEN A PRIORITY

EPA and Virginia's natural resource agencies concur that the nutrient loads
from Virginia's lower tributaries, including the James, do not have a great impact on the
water quality conditions ofthe Bay. The former director ofCBLAD (now director ofDCR),
for example, has indicated that the lower tributaries are responsible for less than one
percent of the dissolved oxygen problem in the main stem of the Bay.

However, in December 1993 the Commonwealth committed to Directive No. 93·
1 ofthe Chesapeake Executive Council, which was ajoint tributary strategy statement.
In this directive, the Commonwealth made a commitment to nutrient reductions in the
lower tributaries. This commitment was based on interest in protecting the living
resources of these rivers that are a part of the Bay watershed. This directive stated in
part that in Virginia's lower tributaries:

...nutrient reductions which may have little influence on the main stem
will still improve local conditions. For this reason, the Chesapeake Bay
Program and Virginia will conduct long-term monitoring and com­
puter modeling ofthese tributaries to determine the level of reduction
necessary to improve living resource conditions. Between now and
1997, when this special study is completed. Virginia will implement an
interim 40 percent reduction strategy. [emphasis added]

Shortly after the commitment was signed, however, DEQ's 1993 Potomac
tributary paper signaled that the interim reduction figure had no weight. DEQ's 1993
Potomac paper did not mention the interim reduction figure, and instead emphasized
that:

ForVirginia's rivers below the Potomac, the problems are mainly in the
rivers themselves, and we don't yet know their appropriate reduction
goals. Therefore, we will...develop customized reduction targets for
each river.

Virginia Has Taken a Phased Approach

By October 1994, it was clear that the State had decided that it was not going
to pursue the development ofspecific nutrient reduction plans for other tributaries while
working on the Potomac, as was being done in Maryland. Virginia's 1994 Potomac
document indicated that a phased approach would be employed:

Specific action-plans and targets...will be fully developed for each
tributary following completion ofthe Potomac Basin Tributary Strat­
egy. We have already begun to develop nutrient-reduction goals for
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each tributary... and we expect to have nutrient-reduction goals for the
lower tributaries by late 1997 or early 1998.... [W]e view the develop­
ment of the Potomac Strategy as a possible prototype for our future
lower tributary strategies.

Reasons given for the delay' on the lower tributaries have included a lack of
staffing ~ the benefits of the opportunity to learn from a prototype effort, and the desire
for modeling to determine the specific goal before commencing the effort. There is a risk
that in striving toward an interim 40 percent goal, for example, Virginia might develop
plans that would exceed the minimum reduction actually necessary.

As a result, Virginia's natural resource agencies have performed so little work
in the lower tributaries that updated (from the time of the 1993 paper) estimates and
projections of progress achieved are not available. For example, in August 1996 JLARC
staff posed the question to DCR of whether any more recent nonpoint source estimates
and projections for the lower tributaries had been made since 1993, and received the
following response:

No more recent estimates have been made for nonpoint progress in the
lower tributaries. This will be the first step in the development of the
strategies for the lower tributaries and will involve substantial local
involvement. Most of this work will be accomplished in early 1997.

Report States that Acceptable Products Cannot Be Produced
Within Code ofVirginia Deadlines for Remaining Tributaries

In November 1996, the Secretary of Natural Resources provided the First
Annual Report on the Development and Implementation ofNutrient Reduction Strategies
for Virginia's Tributaries to the Chesapeake Bay. In a letter to the Chairman ofthe House
Committee on Appropriations, the Secretary indicated that "I direct your attention to our
concerns over producing satisfactory tributary strategies for these river basins by the
current legislative deadline." The body of the report states that:

We have concluded that the strategies for those tributaries [the
Rappahannock, York and James] cannot be completed in any accept­
able fashion by that [January 1, 1998] deadline. It is not known at this
time... how appropriate the January 1, 1999 legislative deadline for the
coastal basin nutrient reduction strategies might be. That question
will be examined in detail in the 1998 report on tributary strategies.

There were two reasons cited for the concern with the existing deadline. First,
there is a concern with the amount of time that will be required to define, run, and
interpret Chesapeake Bay water quality modeling scenarios. Second, there is a concern
with the complexity ofthe strategy process that is involved for the lower tributaries. The
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report indicates that the process is made even more complicated and unpredictable than
it was for the Potomac "by the need to establish nutrient reduction goals for each of the
tributaries instead of starting with the goals in place."

Estimates and Projections of Lower Tributary Nutrient
Reduction Progress that Were Made in 1993

Table 6 is provided to summarize the estimates of nutrient reduction progress
in the lower tributaries that were made in the State's 1993 discussion document for the
lower tributaries. The information is obviously dated, but it does provide an idea of the
extent of progress that was expected at that time.

---------------Table6---------------

Percent Changes in Nitrogen and Phosphorus Loads
in Virginia's Lower Tributaries (1985-1991)

Nitrogen Phosphorus

Tributary Total Point NPS* Total Point NPS·

Rappahannock -3.7 +10.9 ~4.9 -16.8 -58.7 -5.7
York -3.6 -1.4 -4.5 -29.3 -54.6 -4.7
James -9.9 -12.5 -5.1 -30.3 -41.9 -6.3
Western Coastal -5.6 -10.6 -3.2 -39.9 -62.5 -4.2
Eastern Coastal -18.7 -59.2 -3.7 +20.0 +279.0 -4.0

Average -8.4 -12.0 -4.8 -28.9 -44.7 -5.6

*NPS is used to designate the nonpoint source estimates.

Source: DEQ's 1993 Discussion Paper: Reducing Nutrients in Virginia's Tidal Tributaries.

The document showed estimated progress in total, and by point and nonpoint
sources, from 1985 to 1991. The last row ofdata in the table shows the results across the
tributaries, based on average loadings across all of them. (The average results are very
similar to those for the James, however, because the James has by far the largest nitrogen
and phosphorus loadings among the group).

As with the previously-discussed progress in the Potomac to 1991, in the lower
tributaries point source phosphorus was the area of greatest reduction, or an estimated
44.7 percent. The 1993 DEQ paper noted that "we have made very good progress in
reducing phosphorus, primarily as a result of the phosphate detergent ban which went
into effect in January 1988." Estimated reductions in point source nitrogen, nonpoint
source nitrogen, and nonpoint source phosphorus were much smaller, at 12.0 percent, 4.8
percent, and 5.6 percent, respectively.
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The 1993 paper did not provide projected total or point source reductions to the
year 2000. It did provide projections for nonpoint sources, indicating a projected range
from a low ofa 10 percent reduction in Western Coastal nitrogen to a high ofa 23 percent
reduction in Eastern Coastal phosphorus. In the James, 14 and 15 percent reductions
in nonpoint nitrogen and phosphorus were projected respectively. At that time, then,
expected nonpoint source progress in" each of the other tributaries was expected to fall
short of Potomac nonpoint progress in the year 2000, which was then projected at 26
percent for nitrogen and at 25 percent for phosphorus.
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Appendix A

Item 14C, 1996 Appropriation Act

C. Pursuant to House Joint Resolution 173, 1996 Regular Session, the
Commission shall also examine: (1) the permit and other fee structures
utilized by Natural Resources agencies, including a comparison of the
Commonwealth's current fee structures with those in similar and neigh­
boring states, and (2) the Commonwealth's progress towards meeting the
commitments set forth in the 1992 revisions to the 1987 Chesapeake Bay
Agreement, for nutrient reductions. The Commission shall report on its
progress to the 1997 General Assembly and to succeeding sessions until
its work is completed.

A-1



AppendixB

Agency Responses

As part of an extensive data validation process, State agencies involved in a
JLARC assessment effort are given the opportunity to comment on an exposure draft of
the report. Appropriate technical corrections resulting from written comments have
been made in this version of the report. Page references in the agency responses relate
to an earlier exposure draft and may not correspond to page numbers in this version.

This appendix contains the following:

• Response from the Secretary of Natural Resources

• Response from the Department ofConservation ofRecreation (on behalfofthe
Department ofConservation and Recreation, the Department ofEnvironmen­
tal Quality, and the Chesapeake Bay Local Assistance Department)

B-1



George Allen
Governor

COlViMONV\lEALTH of VIRGINIA
Office of the Governor

December 5~ 1996

Becky Norton Dunl(1p
Sl'lTd.lrv oi !\iiltural Rl',;ollrn'~

Mr, Phillip A, Leone
Director
Joint Legislative Audit and Review Commission
Richmond, Virginia 23219

Dear Mr. Leone:

Thank you for the opportunity to review and comment on the Commission's report entitled
Virginia's Progress Toward Chesapeake Bay Nutrient Reduction Goals. I read it with great
interest as did the Directors of the agencies within my Secretariat, who have worked very hard on
developing the State's nutrient reduction strategy.

In reading this document, I am struck perhaps most by what I would consider to be significant
omissions rather than the actual content of the document. While I understand JLARC~s charge in
this effort was somewhat narrow in scope, the report lacks the level of detail in its analysis
appropriate for such an important public policy issue. The choices made in tackling this issue will
have wide-ranging implications for local governments and all of the citizens of Virginia.

That's why I believe that it continues to be extremely important to involve and reach out to local
govermr,ents in developing locally acceptable and workable solutions to ~educing nutrients
entering the Chesapeake Bay. While your report seems to overlook our efforts since 1994, to
bring local governments voluntarily into the strategy development process, our local outreach has
been unprecedented in its scope for a state environmental initiative. I hope that you will agree
that the level of local buy-in is critical to the success or failure of any program, and especially with
one as potentiaHy invasive and expensive as the tributary strategies. Because local support is so
critical to achieving the nutrient reduction goal, we worked hard to develop and adopt the Local
Government Partnership Initiative within the Bay Program so that local input is required before
goals, like the 40% nutrient reduction goal, are established.

I do not understand why an analysis or discussion of the costs of implementing the nutrient
reduction strategies was omitted from the charge fOf, and the content of, this report. In my
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opinion, one cannot criticize the pace ofprogress on the strategies without consideration ofthe
economic context of implementing them. Virginia has a tradition ofapproaching large fiscal and
policy decisions cautiously. It seems to me that we owe it to the citizens ofVirginia to debate all
elements of the issue, including the cost of achieving this goal and who will pay. 1'm concerned
that by recommending limit oftechnology tr'eatments in several areas, the report seems to be
advocating that Virginians pay more than their fair share.

Finally, we must all acknowledge not only the importance ofimproving the quality of the
Chesapeake Bay and the quality oflife for our citizens but also the magnitude ofthe task of
achieving the 40% reduction goal. As the report points out, achieving and maintaining the goal is
a monumental challenge to our technological capability and our economic well-being. From my
time in the Bay PrograIl\ I understand that the full implications ofhow much this effort would
cost and how long it would take to accomplish the reduction goals were not fully understood at
the time they were made. We can debate whether that was an appropriate approach to goal­
setting, but we should not ignore those issues now. It is important to note, that the year 2000
deadline set for this goal will likely be scrutinized as part of the Bay Program's 1997
Reevaluation. In fact, our Bay partners have all publicly announced that they will not meet the
40% goal by the year 2000.

While I am disappointed about some aspects of the report, I that we can find an acceptable
solution that all Virginians can support while still protecting the economic and environmental
viability ofthe Chesapeake Bay.

Sincerely,

~~
Enclosure

c: The Honorable George Allen
Kathleen Lawrence
Tom Hopkins
Michael Clower



Chesapeake Bay Program

CHESAPEAKE EXECUTIVE COUNCIL

. ~IRECTNE NO. 95-1

LOCAL GOVERNMENT
PARTNERSHIP INITIATIVE

here is a need to more actively engage local governments
in our efforts to protect and restore the Chesapeake Bay. The development of nutrient reduction strategies for
the Bay's tributaries has brought the Chesapeake Bay Program upstream and into closer association with local
governments. We now know that securing the 40 percent reduction of nitrogen and phosphorus by the year 2000 will
require local governments to become fully engaged in our efforts. This directive recognizes that the 1,653 local
governments located within Virginia, Maryland, Pennsylvania and the District of Columbia are now and will become
increasingly important partners in many aspects of the Bay restoration effort.

THE ROLE OF LOCAL GOVERNMENT

T he re1evaluation of the 1989 Local Government
Panicipation Strategy has underscored the need to

more clearly define the role of local government in the
Chesapeake Bay Program because of the range of program
activities that depend on local action and suppon. Likewise, in
1994, the Strategic Planning Committee of the Chesapeake
Bay Program recommended fuller local involvement in the
subcommittees of the program and a strategy to ensure broader
local government participation in all aspects of the Bay
clean,up with an understanding that such involvement will
bring additional expertise and resources to me restoration
effort.

Actions taken by the Chesapeake Bay Program to target pro­
tection and restoration activities and effect change address a
broad array of issues having significant impact on local govl
emments. These actions have presented local governments
with significant opportunities to contribute to our effons to
protect and restore Bay resources.

These actions include:

-¢>- The preparation of tributary specific nutrient reduction'
strategies called for in the 1992 amendments to the Chesa­
peake Bay Agreement expressed a need for local goveml

ment panicipation and/or initiation of programs to support
achievement of targeted nutrient reductions. In addition
the 'nutrient cap underscores the need for local government
involvement as the primary managers of land use in the
watershed.

-¢>- The 1994 Chesapeake Bay Basinwide Toxies Reduction and

Prevention Strategy which committed to achieve volune'

participation by all state and locaJ governments in l

implementation of pollution prevention programs aimed at
further redUCing the use and generation of potentially roxic

chemicals at their facilities by the year 2000.

-¢>- The Riparian Forest Buffer Directive of 1994, which recog,

nizes the authOrity of local governments to apply or modify

existing land use management measures to protect screanll

side forests from the adverse impacts of development or
other activities, which would diminish the ability of those

forests to protect water quality and living resources.

-¢>- The population growth and development commitments of

the 1987 Chesapeake Bay Agreement which charged the

Bay Program to develop a strategy to provide incentives,
technical assistance and guidance to local governments to

actively encourage them to incorporate protection of tidal

and non1tidal wetlands. and fragile natural areas in their
lancl1use planning, water and sewer planning, construction,

and other growth-related management processes.

¢- The preparation of "Population Growth and Development
Policies and Guidelines" approved by the Chesapeake Exec­
utive Council on January 5, 1989 which identified educa­

tional materials. technical assistance and financial suppor­

[Q be proVided to encourage local governments to ap;
these policies and guidelines.



T HEREFORE. we, the undersigned now reaffirm the
m:portance of our partnership with local governments
wuhm our respective jurisdictions. ~'e commit to

work together as a program and in each of our jurisdictions to

strengthen the involvement of local governments in the
Chesapeake Bay Program. To that end, we hereby endorse the
following objectives:

-¢- To establish a stronger working relationship and improve
coordination with local governments to broaden the Bay
Program's understanding of local perspectives concerning
the Chesapeake Bay watershed's protection and restoration
as well as tributary nutrient reduction initiatives.

-¢- To identify local government needs and those local govern.
ment technical and programmatic resources that may be
available, as well as the technical and financial resources

which can be ~ade available. to local governments to
encourage their broader pRrticipation In Bay protection and
restoration efforts.

<> To provide additional technical assistance and seek ways to

make most effective use of available financial resources and
to leverage resources as may be required to improve local
governments' capacity to become more broadly engaged in
Chesapeake Bay watershed protection and restoration
activities.

-¢- To broaden representation of local governments within the
Bay Program's existing Committee structure to assure local
government ownership and involvement in implementa.
tion of protection and restoration policies as developed
over time.

T o ACCOMPLISH THESE OBJECI1VES, AND
FURTHER OUR COMMITMENTS MADE IN TIiE
1987 CHESAPEAKE BAY AGREEMENl: WE
WILL:

-¢> Convene a Task Force to establish a "Local Government
Participation Action Plan"

Convene a task force by February 1. 1996 to work in coop·
eration with the Local Government Advisory Committee to
establish a "Local Government Panicipation Action Plan".
The task force shall include representatives from the
Chesapeake Bay Program Principals' Staff Committee,
Local Government Advisory Committee, local elected offi·
daIs, local government planning, administrative and public
works staff and representatives of existing Bay Program
committees as may be appropriate. The composition of the
task force shall include representation as follows:

• Five (5) representatives from the Local Government
Advisory Committee (LGAC) i one who shall chair the
task force and four (4) who shall represent the interests
of each of its jurisdiction's delegations.

• Six representatives from the Principals' Staff Committee
(one from each signatory to the Chesapeake Bay Agree­
ment) who shall coordinate the activities of the Commit·
tee with activities and programming at the state level to
broaden local government participation in the Bay Pro­
gram.

• Six representatives from local governments in Maryland.
Pennsylvania and Virginia (2 from each state) who shall
represent County, Municipal, and/or Township interests.
At least three (3) of the six representatives shall be local
elected officials. Up to three (3) may represent associa·
tions that provide services to local governments in the
Chesapeake Bay Watershed (e.g. MML, VML, VACO,
MACa. PSATS, or Pennsylvania League of Cities and
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Municipalities, etc.) or regional agencies that provide
technical assistance to local governments in the water·
shed. These representatives shall be appointed by the
governors of eacn jurisdiction or their designees.

• Two (2) representatives from the local governing sectors
of the District of Columbia who shall represent Munici·
pal Wards and Advisory Neighborhood Commissions
(ANC). At least one (1) of the two shall be a local
elected ANC Conunissioner. The other may represent
the Wards or D. C. City Council. These representatives
shall be appointed by the Mayor of the District ofColum·
bia or his designee.

The Panicipation Action Plan shall be prepared by October 1,
1996 and shall:

• identify opportunities to target technical and financial
assistance to local governments;

• broaden outreach efforts to more directly engage local
governments in Chesapeake Bay Watershed protection
and restoration efforts;

• identify and recommend changes to Bay Program organi.
zational structure and functions;

• document recommendations for actions to be taken [0

target technical and financial assistance to local govern·
ments, including recommendations to develop new or
modified service delivery programs to local governments,
either through the Bay Program or through its participat­
ing organizationSi and

• identify the technical and programmatic resources local
governments can offer to suppon the goals of the Chesa·
peake Bay Program.

Interim milestones will be established to monitor perfonnance
of the task force in developing the Participation Action Plan.



I! '.upon submittal of the plan, the work of the task force will be
comr1ete.

In orJer to accomplish its work, the task force will be provided
wah the following:

• A summary or synthesis of Programs, identified by state
signatories and EPA on behalf of federal agencies, that
coordinate and/or provide assistance to local govern,
ments on issues that relate to the protection and restora­
tion of the Chesapeake Bay. This lnventory shall be pro­
vided to the task force on or before April I, 1996.

• An inventory of Bay Program Subcommittee on-going
and/or previously funded activities that have assisted
local government effons to restore the Bay watershed
and any proposed projects that will involve local govern­
ments in FY 97. This inventory shall be prepared by the
Implementation Committee on or before April 1, 1996.

• An assessment of opponunities to establish mechanisms
to fund local restoration projects which are consistent
with Bay Program goals and objectives. This assessment
shall be conducted by the Implementation Comminee
and provided to the task force on or before July I, 1996.

• Information developed by the CBPO staff on the long
term economic costs and environmental benefits of
incorporating Bay Program goals and objectives into local
programs. Such infonnation shalI be prepared, with and
specifically for use by local governments, in a manner
suitable for distribution on or before August 1. 1996.

• An assessment of mechanisms within each state and the
District of Columbia which have been established to dis­
tribute infonnation to local governments and familiarize
individual units of local government with Chesapeake
Bay Program resources (infonnational, managerial, tech,
nical assistance and financial) which are available to
assist them in undertaking watershed protection and
restoration initiatives. Such mechanisms shall include
"Circuit Rider" programs, dedicated "Help Lines" or
similar tools used within each jurisdiction that local gov­
ernments may currently rely on for timely information
and assistance to suppon their effons to undenake Bay
related implementation activities. This assessment
should also identify mechanisms designed to solicit local
governments' views and perspectives concerning the
nature and types of assistance they most need. This
assessment shall be prepared by the Implementation
Committee in conjunction with each state and the Dis­
tricr of Columbia on or before March 1, 1996 and shall
serve as a basis for task force evaluation of outreach
efforts and recommendations for modIfying the nature
and types of servIces that can be provided to local gov­
ernments to stimulate or provide incentives for their
broader engagement in watershed protection and
restoration activities.

3

The following actions shall be taken (0 initiate immediate
steps toward achieving the objectives of this directi\'e and to

complement the work of the task force.

'¢- Assure adequate Chesapeake Bay Program staff assi.~

tance is provided by January 1, 1996 to carry our provision,
of this Directive. This staffing support shall be provided ro
assist the LGAC, support the work of the task force charged
with preparing the Participation Action Plan, and assist
local governments to improve their capacity to become
more directly engaged in Bay protection and restoration
activities.

'¢- Increase local government representation and participa,
tion in the Bay Program's existing committee and subcom­
mittee structure.

"¢-- As parr of the "Bay Indicaror Series", develop a series of
Local Government "indicators" by July 1, 1996 which
show the status and progress in restoring resources under
the authOrity of local governments.

'¢- Prepare a "Handbook for Local Governments" which
identifies a variety of projects and programs which can be
undertaken by local governments to support Bay protection
and restoration objectives. The handbook shall identifY
sources of technical and financial assistance available to

assist local actions to undertake projects supportive of
restoration goals. This handbook shall be prepared by the
LGAC by February 1997 with the support of a workgroup
representing appropriate subcommittees within the Bay
Program.

'¢- Establish a "Bay Partner Communities" program to be
sponsored as pan of the on-going function of the Local
Government Advisory Committee ro recognize local
governments which have demonstrated sustained. multi,
dimensional programming effons and a commitment to
improve water quality and protect watershed resources.
Program features and criteria to define thresholds for Bay
Panner Community designation should encourage self­
certification by communities. Program criteria shall be pre·
pared by the LGAC, in consultation with the Bay Program
signatories. by May 1, 1996 and first recognition of com,
muniries shall be completed during the 1996 annual meet­
ing of the Executive Council.

'¢- Convene a conference by October 1996 on "Chesareake
Bay Conununities: Making The Connection" which draws
from the publication of 100 success stories of local c>ovem­
menrs taking responsible actions to protect the Bar and
rheir local environments. This conference will rrovide
opportunities to showcase local innovations among peers
and serve as an opportunity to train others through
exchange of ideas and techniques.

~ Identify specific public information documents and
other communications tools of the Bay Program which
can be tailored to the specific local governmenr.s audience



and needs. This activity shall be undenaken by the Com~

munications Subcommittee in cooperation with the stand­
ing subcommittees of the Bay Program. This activity shall
include a survey of local governments to identify the types
of infonnation documents and communications tools which
they identify as most useful. These tools and activities shall

be incorporated intO the workplans of th~ Comrnun:.::l.tions
Su~committee and ocher relevant .committees. Comdcra·
tion should al~o ~e given to the desi~ of src~ial BJ~'

Program events, rress briefmgs or other 0FPOrtunities (0

showcase local contributions.

B y this DlRECrIVE, we reaffinn our commitments to restore and protect the ecological integrity, productivity, and
beneficial uses of the Chesapeake Bay and recognize that to achieve the objectives established as part of our commiunents
we must broaden our partnership with local governments and that these actions we propose can serve as a basis [or a

stronger and more sustaining parmership with local governments who share our interest and responsibility for the protection and
restoration of the Chesapeake Bay.

FOR TIfE COMMONWEALTII OF VIRGINIA

YOR TIlE STATE OF MARYLAND

FOR TIlE COMMONWEALTH OF PENNSYLVANIA

FOR TIlE DISTRICT OF COLUMBIA

FOR TIlE UNITED STATES OF AMERICA

FOR 1HE CHESAPEAKE BAY COMMISSION

4



George Allen
Governor

Becky Norton Dunlop
Secretary of Natural Resources

Kathleen W. Lawrence
Director

COMMONWEALTH of VIRGINIA
DEPARTMENT OF CONSERVATION AND RECREATION

203 Governor Street, Suite 206

Richmond, Virginia 23219-2094

Phone: (804) 786-2064 FAX: (804) 786-1798 TDD: (804) 786-2121

December 6, 1996

Mr. BobRotz
Joint Legislative Audit and Review Commission
Suite 1100, General Assembly Building
Capitol Square
Richmond, VIrginia 23219

Dear Mr. Rotz:

Attached please find our final response to the exposure draft, per our discussion this
moming.

•

Siricerely,

J kEoF!fr
·vision Director

An Agency of the Natural Resources Secretariat
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RESPONSE TO JLARC EXPOSURE DRAFT
VIRGINIA'S PROGRESS TOWARD CHESAPEAKE BAY

REDUCTION GOALS

December 6, 1996

Pa~e Comment

3 JLARC states that the objective of the Strategy is to achieve a 40 % reduction
AND to maintain it thereafter.

Response: State agency staff recognize the commitment to maintain the 40%
after it is achieved, but made the decision to focus the Strategy only on
achieving the 40% for the following reasons:

1. Putting together a 40 % Strategy was difficult enough to do in the
time period available.

2. The strategies developed by the other Bay states also did not focus on
maintaining the cap.

3. Since the "cap" issue presents such a great challenge, the Chesapeake
Executive Council may need to consider policy issues relating to the cap
during the 1997 Reevaluation.

4. HB 1411 did not specifically direct the agencies to address the cap.

5

6

9

Where did JLARC get the numbers for total load reductions based upon the
40% controllable load reduction? (22.5% for TN and 35.2% for TP)

"However, these tributaries enter the Bay below the main stem, ... "

Response: This statement is an incorrect use of the term "main stem". The
subject tributaries all enter the main stem of the Bay, but the lower tributaries
do not have a material effect on the levels of dissolved oxygen in the main stem.

JLARC states that no progress has been made with regard to strategies for the
lower tributaries.

Response: Although no strategy documents were prepared for the lower
Virginia tributaries for the interim 40% reduction targets, the Commonwealth's
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actual strategy was to continue with the existing nutrient reduction programs
during the process of developing the appropriate reduction goals.

JLARC states their study mandate did not require: 1. examination of the
appropriateness of the 40 % target; or, 2. examination of the costs of the various
strategies.

Response: Both of these issues are critical to understanding the final strategy
document. The issue of the 40% target is still a big question among many local
officials and it influences their level of cooperation in the process. The cost of
the strategy, and who will pay those costs, is likewise a key factor that needs to
be considered in any review of the Strategy document.

1.

11-12 JLARC established the study scope to include evaluating how the Strategy
addresses the objective of maintaining the 40 % reduction.

Response: By designing the study scope the way they did, JLARC staff ensured
they would criticize the Strategy for not addressing the question of maintaining
the cap. The response to page 3 lists the reasons why the cap issue was not
fully addressed in the Strategy.

17

19

20

JLARC characterizes the Strategy as containing two "alternative"
recommendations: a 36% recommendation and a 40% recommendation.

Response: The Strategy does not propose two alternatives. The agency staff
put together one recommendation -- to meet 40%. It contains two parts: the
local assessments and recommendations to close the gap.

lLARC quotes page 19 of the Strategy to support their conclusion that the
Strategy "document identifies the task for the strategy as rclosing the gap,
maintaining the cap' ."

Response: The actual words quoted by lLARC contradict the conclusion they
reach. Closing the gap is the task of the Strategy, not how to maintain the cap.
The Strategy document acknowledges that the cap issue will need to be dealt
with, but that it was not considered a task in developing the Potomac Strategy
document.

JLARC states that the average rate of growth in plant discharge flow levels for
the period from 1985 to 2000 is 3.5 %.

Response: Based upon the flow values used in the Strategy, the average rate of
growth is 3.7 % (if the industrial flows are removed the rate is 4.6 % per year).
However, the actual average flow increase per year through 1994 was 4.8
MG/yr, while the projected annual increases between 1994 and 2000 is 11.4

y
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25

28-29

MG/yr. Based on these figures the staff believes the year 2000 projection is
most likely high; therefore, the Strategy has a cushion in the load projection for
the year 2000. Staff has asked the treatment plant owners for verification of the
flow figures used in the Strategy, but we have not received responses from
everyone.

JLARC states that the Potomac fall line water quality data for nitrogen has
increased from 1978 to 1993.

Response: Fall line trend data for the Potomac indicates that the increasing
trend leveled off in the mid 1980s, which indicates a positive response to
management actions taken in the basin.

JLARC states that the Strategy "thus neglects one of the important objectives
described in the document. .. " by not providing programs to maintain the cap.

Response: See response to comment on page 3.

JLARC suggests it would be a mistake for policy makers to view maintaining of
the cap issue as a discrete step from achieving the 40% goal. Therefore,
JLARC Recommendation #1 is that a supplemental memorandum be developed
for the General Assembly committees that outlines measures beyond those
identified in the Strategy, including limit of technology controls on point
sources, that appear necessary to achieve and maintain the 40% target.

Response: Such a memorandum could of course, be prepared. However, as
noted in the response to page 3 comments, there are significant complicating
factors why the Strategy did not more thoroughly consider the various issues
pertaining to maintaining the cap.

One approach that may help deal with this issue is for the Virginia General
Assembly to pass a resolution asking the Chesapeake Executive Council (CEC)
to consider the cap issues during its 1997 Reevaluation of the Tributary
Strategies Program. Several policy options could be considered by the CEC
that would help maintain the cap: including reductions achieved under the Clean
Air Act and reductions achieved by the non-Bay Agreement states.

With respect to considering LOT for point sources, there are several issues that
need to be considered. First, the Virginia Association of Municipal Wastewater
Authorities (VAMWA) position opposes going beyond BNR, even with a cost
share program, to address the cap until certain criteria are met. Second, based
upon our understanding of VAMWA's position, it does not appear it will result
in achieving the 40% target since they reconunend installing only seasonal BNR
technologies at most plants. Therefore, it is doubtful that attempting to push
any treatment plant to LOT at this stage in the process will receive any serious
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33

33

35-37

consideration by plant owners.

JLARC states there are two key practical points that need to be emphasized for
point sources. First, the approach suggested in the Strategy has a degree of
uncertainty (e.g., the VaSA plant). Second, the approach may face SOlne
significant obstacles in terms of receiving support.

Response : We agree with both points.

JLARC states that the NPS assumed reductions appear questionable and overly
optimistic.

Response: See response to comments on pages 55 and 59.

JLARC states that the strategy documents do not describe a framework used in
strategy decision-making about point sources.

Response: Further clarification is needed about what JLARC means by this
statement, if it refers to something beyond the statements that follow on that
page.

JLARC asserts that point source success appears more difficult than indicated in
the Strategy and makes the following statements about how point sources are
dealt with in the Strategy:

a It does not indicate the basis for judgments made for some key large
STPs about the amount of nutrient removal that will be achieved;

o It only provides passing reference to a key nitrogen concentration issue
that must be resolved; and,

a It does not provide a convincing discussion of new figures used for
Shenandoah Valley STPs.

Response: Staff in no way intended fa: the Strategy to downplay the enormous
challenge the Commonwealth faces in "lchieving a 40% reduction in the
Potomac basin, either for point sources or nonpoint sources. See specifics
addressed below, by page reference.

JLARC states there appears to be major differences between the assumptions
made in the Strategy and those being made by the sewage treatment industry
regarding what amount of nutrient reduction can be achieved by which
technology.

Response: The Strategy proposes that Potomac STPs would have to achieve an
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40-41

42-44

annual average of 7 mg/l effluent concentration for total nitrogen if the 40%
goal is to be achieved (based on the 1985 base load and a total flow of 288
MGD, whether it is reached in 2000 or several years later). Published
engineering assessments indicate that year round BNR can achieve 7 mg/l.
Recent cost estimates provided by VAMWA indicate that their position is based
upon installation of BNR, designed for seasonal operation, but operated year
round. Staff has not received confirmation from VAMWA whether their
proposal can achieve an annual average of 7 mg/I. This issue needs to be
resolved.

JLARC states that the Strategy includes reductions from the VaSA facility, but
its owner claims that installation of BNR would be detrimental to the plant and
the Occoquan reservoir.

Response: The Strategy points out this issue on page 1-3, and indicates that it is
still being considered. Based upon information we have at the present time,
staff believes that VaSA should not have to install nitrogen removal technology
for full time operation. However, questions remain on what percentage of the
nutrients discharged from this plant actually reaches the Potomac River, and,
therefore, how much should be included in the base load. This issue may not
be resolved by January 1, 1997 so future adjustments to the Strategy will need
to be made accordingly. Staff expects to report on this and other future
adjustments to the Strategy in the Secretary's Annual Report, submitted on
November 1, of each year.

JLARC states a concern that based on interviews with several Northern Virginia
plant owners the reduction calculations included in the Strategy are not
reflective of probable future outcomes.

Response: If the point sources do not remove sufficient nutrients to meet the
40 % goal, and if JLARC' s concerns over the expected reductions from the
nonpoint source programs prove correct, then it is questionable whether the
Commonwealth can achieve the 40% goal for the Potomac.

JLARC states that recent adjustments to the data for several Shenandoah Valley
treatment plants raises questions about the validity of default values DEQ has
used or the validity of the recently assumed new concentrations. Therefore, the
concentrations at these plants will need to be scrutinized over time.

Response: We agree that the nutrient concentration levels at these, and all of
the plants, will need to be continually reviewed over time. The changes in the
data are based upon measured results that were provided to DEQ during the
assessment process; they are not "assumed new concentrations. "

1LARC states that DEQ used a figure for total nitrogen of 5 mg/l for a facility
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(Town of Luray) even though the assessment states that the organic nitrogen
component is not included. If the new figure is to be believed, DEQ needs to
review the baseline figure used for that facility.

Response: During the assessment process, staff learned that this facility
receives a considerable amount of industrial waste that makes use of default
values incorrect for estimating nutrient concentrations. Staff did not verify that
the base load estimate was also impacted until after the Strategy document was
published. Staff intends to make the appropriate revisions in the final
document. We also will verify the issue about organic nitrogen although at this
time Dr. Clifford Randall with VPI states that it should not be included in the
load estimates because it is biologically unavailable for algae growth.

JLARC states that the calculation framework produces results that exceed what is
theoretically possible.

Response: JLARC is under the mistaken impression that the controllable load is
the theoretical limit for nutrient reduction. This is incorrect. There is very often
confusion over the Bay Program's definition of "'controllable" and
"uncontrollable" loads and exactly what they mean. In an intensely managed
system it is theoretically possible to reduce loads below the controllable load.
JLARC indicates that a load which does not exist is being reduced. This is not the
case. What it does mean is that the load is being reduced below what a 100%

undisturbed pristine forest condition with today's atmospheric input would yield.
This 1000/0 forested uncontrollable load is still very substantial. For example, in
Shenandoah County, it is one-third of the total load from cropland. Of course,
practically speaking a reduction below the controllable load over a wide region is
not likely to occur. The scenario defined by JLARC is more in line with or
beyond what would be considered a Limit-of-Technology scenario. This scenario,
although theoretically possible, is not implementable from a practical standpoint.

JLARC states that DCR is using nutrient management efficiencies that exceed the
efficiencies shown in documentation it provided.

Response: The nutrient management efficiencies which are referenced in the
Exposure Draft were originally compiled in December, 1992 by the Chesapeake
Bay Program. These efficiencies were revised in May, 1993 and are shown in
Interstate Commission on the Potomac River Basin (ICPRB) Technical
Memorandum #8 (copy attached). The efficiencies in Technical Memorandmu #8
match the efficiencies in the spreadsheet model being used by DCR and which are
shown on page 58 in the Exposure Draft. Technical Memorandum #8 also
includes hayland efficiencies which were not included in the original Deceluber,
1992 document. It was DCR staffs understanding that JLARC staffwas aware of
the revisions to the 1992 data and the addition of the hayland efficiencies.
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It is unclear why the Chesapeake Bay Program staff incorrectly confirmed the
nutrient management efficiencies taken to them by JLARC staff. The Chesapeake
Bay Program staff may have confused the December, 1992 data, which was
included in ICPRB's Report #8 - Financial Cost Effectiveness of Point and
Nonpoint Source Nutrient Reduction Technologies in the Chesapeake Bay Basin,
with the revised efficiencies which were included in ICPRB's Technical
Memorandum #8. These documents were produced over three years ago.
Unfortunately, JLARC and DCR were not able to discuss the apparent
discrepancies until the day prior to the Exposure Draft being released. JLARC
staff were told at that time that some of the efficiencies had been revised after the
1992 document was produced.

JLARC states that the interactive effects between BMPs are not adequately taken
into account. Farm plans and nutrient management plans are provided as an
example

Response: The JLARC approach for taking into consideration the interaction
between BMPs as they are applied in a spreadsheet makes the mistaken
assumption that each BMP treats the same nutrient constituents. This fails to take
into consideration the fact that the nitrogen load consists of several components,
both soluble and sediment-bound, and that different BMPs are targeted at different
components of the nutrient load. Nutrient management targets the more mobile
forms of nitrogen, whereas practices implemented under a farm plan, such as
diversion dikes, terraces, and grassed waterways, target the sediment-bound form
of the nutrient. The suggestion by JLARC that these BMPS should be treated as
fully interactive in the spreadsheet calculations would fail to take this into
consideration and underestimate the BMPs nutrient reduction benefit.

The issue of how to account for BMP interactions in simple spreadsheet
calculations has been under discussion in the Bay Program for several years. In
1993 ICPRB, under contract with the Chesapeake Bay Program, developed the
first spreadsheets to assist the states in developing tributary strategies. The ICPRB
program dealt with the BMP efficiencies for farm planning and nutrient
management planning in the same manner that the current DCR program does.
This is clearly shown on the final two pages of ICPRB Technical Memorandum
#8 (NM - nutrient management; FP - farm plan). In fact, the DCR spreadsheet is
simply a further evolution of the ICPRB program which includes a fuller range of
BMPs. The decision was made at the time of the development of the ICPRB
spreadsheet by the Potomac Strategy Workgroup to treat farm planning and
nutrient management in the non-interactive manner which is still used in the DCR
program. That decision was based on the reasons cited above.

The purpose behind development of spreadsheets by Maryland, Pennsylvania, and
Virginia was to enable the states to run l:1Jrnerous strategy scenarios in a short
time period. This is not possible with the Chesapeake Bay Program Watershed
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Model. However, it is recognized that the Watershed Model is the only mediunl
which fully integrates the interaction between various BMPs and delivers thein to
the Bay. For this reason, the Bay Program is scheduled to run a Tributary Strategy
Implementation model run in January, 1997.

JLARC states that the theoretical coverage and actual BMP compliance are
different and that 100% compliance is not realistic.

Response: The issue of compliance was raised in the developnlent of the Potomac
River basin regional strategies. The response from the Soli & Water Conservation
Districts (SWCDs), Cooperative Extension agents, and Natural Resources
Conservation Service personnel was that compliance would be high enough to
leave the assumption at 1000/0. It was acknowledged that 1000/0 is never possible.
However, the opinion of those working in the farm community was that the low
percentage of non-compliance would be more than balanced out by the portion of
farm operators who will not operate under a state or federal sponsored plan. but
who still implement BMPs.

JLARC utilizes VDACS fertilizer sales data for Rockingham County to indicate
that DCR's assumptions are overestimated.

Response: The fertilizer data obtained from VDACS for Rockingham County is a
questionable indicator for the following reasons:

1. The VDACS fertilizer data is sales data based on information obtained from
distributors, not actual consumption figures. The location of a large distributor in
Rockingham County does not necessarily mean that this fertilizer was purchased
and actually used in Rockingham County.

2. The fertilizer data is for total sales. This means that both agricultural fertilizer
and that being used on urban land is included in the data.

3. The VDACS data taken alone is misleading. In 1995, 50,000 tons of poultry
litter was exported out of Rockingham County. Farm operators may be utilizing
nitrogen from commercial dealers to compensate for the nitrogen that is no longer
supplied by a manure source due to export. The manure export market has only
been created over the last several years. The fertilizer equivalence of 50.000 tons
of manure is 3,000 tons of nitrogen. The VDACS data indicates an increase of
sales of 1,500 tons of fertilizer. This results in a net 1,500 ton reduction in
fertilizer use in Rockingham County.

JLARC states that the baseline for forest harvesting BMPs in 1985 should not be
set at zero.
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Response: The choice of the 1985 baseline for forest harvesting BMPs was based
on a substantial shift in emphasis by the Department of Forestry (DOF) since the
1987 Chesapeake Bay Agreement was made. JLARC sites 1984 data which
indicates substantial amounts of activity. This activity was predominately seeding
for disturbed areas. However, there is no mention of stream side management
zones or pre-harvesting planning for correction of water quality problems in the
1985 Annual Report. These items are now considered critical for proper
management. The Forestry Best Management Practices Handbook was developed
in 1988. Legislation putting an emphasis on protecting water quality during
silvicultural operations was passed in 1993. The DOF set an interim goal for
meeting the terms of the 1987 Chesapeake Bay Agreement at a 100/0 reduction by
1991. The choice of such a low goal in 1991 is indicative of a program that is just
beginning to address water quality concerns. Although there was obviously some
activity in 1984, the choice of the 1985 baseline at zero was based on the
significant change in the program as to what constitutes proper management of
harvesting activities for water quality protection after 1987.

JLARC states that there is a substantial shift in the shoreline protection figures
from previous years without explanation.

Response: We agree and will adjust the final document. There is a problem with
the reductions as calculated by DCR for the shoreline protection figures. The
shoreline protection figures underwent substantial revision from the 1995 to the
1996 document in two ways. The first change is the result of a redistribution
which is cited in the Draft Exposure Document. This redistribution correctly
accounts for shoreline protection by county, rather then by areal proportion.

The second reason was due to additional information received from the PDC's
during the regional strategy development. This data indicated that there was a
substantial amount of shoreline being protected which was not accounted for in
the VIMS study. The VIMS study focused on areas with high erosion rates in the
main tributaries. These high erosion rate areas do contribute significantly to
nitrogen and phosphorus loadings to the Bay. The PDC information included data
on many areas outside the VIMS study areas on which shoreline protection was
occurring. Therefore the shoreline protection figures were increased substantially
in the Lower Potomac and Northern Virginia Regions by the addition of the PDC
shoreline data. The error occurred in increasing the shoreline protection coverage
for areas that were not actually contributing significant nutrients but then
accounting for them as if they were. The PDC areas do not have the same high
erosion rates as the areas used in the VIMS study. Therefore, protection of the
lower erosion rate areas does not result in significant nutrient removals. This will
be corrected.
Recommendation (2) and Recommendation (3)

Overall Response: The spreadsheet model OCR utilizes is consistent with the
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Chesapeake Bay Program and is comparable with spreadsheet models being
utilized by Maryland and Pennsylvania for tributary strategy planning purposes.
Ultimately the Chesapeake Bay Program Watershed Model will be used to verify
the nutrient reductions under the proposed tributary strategy and to estimate
progress toward meeting those goals.

Response to (2):
- fertilizer issue; see response to page 65
- BMP interaction issue; see response page 59
- 1000/0 controllable load issue; see response page 53
- shoreline protection issue; see response page 69
- BMP implementation issue; see response page 60

Response to (3):
- DCR works closely with the Bay Program jurisdictions to insure that the
assumptions are conservative and credible. JLARC mentions the issue of
overestimation. During strategy development, significant effort also dealt
with local concerns of our underestimating various treatments.

JLARC asks whether funding in the budget bill will demonstrate the Executive
Branch priority and support for its own Strategy.

Response: The question of who should pay the costs for nutrient reduction in
the Potomac basin is a public policy question that both the Executive Branch
and the Legislature will need to address.

JLARC states that CBLAD [has] provided indications of organizational
ambivalence about whether there is a convincing need for the nutrient reduction
effort or about the existing means that are used to achieve nutrient reduction.

Response: This is an unacceptable editorial comment not based on fact. CBLAD
fully supports and works diligently at developing and implementing effective
mechanisms to reduce nutrients entering the Bay. Our record of commitment and
accomplishment to date absolutely refutes this unwarranted and slanderous
statement.

JLARC asks whether state agencies are committed to act consistently with the
nutrient reduction goals and states that DEQ has spoken and acted inconsistently
on tributary strategies, and presented the following examples:

o A February 1996 statement explaining the proposed Policy for the
Potomac Embayments includes the wording "if and when it is
determined" that nitrogen removal is needed to protect the Bay.

Response: The February 1996 proposed regulatory Policy included language,
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that was not regulatory, to forewarn the embayment dischargers that nitrogen
reduction would most likely be needed to protect the Bay. However, that
language was removed from the final Policy as it was adopted by the State
Water Control Board.

o A letter from a DEQ regional permit writer states "DEQ is currently
unconvinced that a clear cause-and-effect relationship exists between
Total Nitrogen discharged far upstream of the Chesapeake Bay and
violations of the D.O. Standard in the Bay. "

Response: The statement in the letter was a site specific response regarding an
individual pennit and was directed at the issue of whether sufficient proof exists
for inclusion of nitrogen permit limits for the particular discharge in question
(i.e., can limits be legally justified under the rules of the permit program). The
nutrient enrichment problem in the Bay presents an entirely new challenge to
the Commonwealth's environmental management program since the problem
(i.e., poor water quality in the Bay) is a great distance from the source of the
pollution and there are numerous sources, both point and nonpoint, generating
the pollution. This is the reason why the tributary strategy process is being
used, rather than a permit by permit approach, so that the loads from the entire
basin can be addressed collectively.

o The VPA General Permit only requires ground water monitoring once
per year of confined animal feeding operations.

Response: The monitoring frequency in the VPA General Permit was
established during the regulatory process and approved by the State Water
Control Board.

o JLARC' s DEQ report states that statewide inspections of VPA
permitted facilities have declined precipitously since FY1992 (from 539
to 176).

Response: See the agency's response package for the JLARC DEQ report
regarding this issue.

a JLARC's DEQ report states that DEQ has been particularly weak in
enforcement of regulations pertaining to local government. Thus,
nutrient releases may be higher than reflected in Strategy document.

Response: See the agency's response package for the JLARC DEQ report
regarding this issue.

JLARe asserts that the CBLAD regulatory review process will eliminate
requirements that the strategy counts for nutrient reductions.
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Because CBLAD's agricultural and septic pump-out requirements have been the
focus of considerable discussion, JLARC apparently concludes that the
requirements will be eliminated. Both of these requirements of the Bay Act
represent new responsibilities for local governments that have not traditionally
been tasked to them. As such, trial and error is usually associated with finding an
appropriate local implementation mechanism. As localities have found effective,
and sometimes unanticipated means to implement these provisions, opportunities
to clarify or amend the regulations to allow for alternative and equivalent 111ethods
are being considered. The use of these comments to conclude that the
Departmenf s intent is to eliminate these existing requirements is baseless,
inappropriate, and speculative. Such speculation is inappropriate in a document
of this kind.

JLARC asks whether localities will support the Strategy since only 10 Potomac
Basin county boards or city councils endorsed their regional assessment, but 16
had not.

Response: Our records show only 6 localities actually took formal action to
endorse their regional assessment. Throughout the assessment process the clear
message from local officials was that their support was contingent upon
additional funding assistance from the State.

Regarding the question of how much nutrient removal will be achieved through
plant upgrades, JLARC states that "in discussions of the plant designs and
expected costs for BNR under either the Strategy or VAMWA's position, it will
be important to consider the resultant nitrogen concentrations that are expected
from these designs and costs. "

Response: Agreed.

JLARC states that the progress achieved at Blue Plains will need to be
monitored for its impact on Virginia's load from the plant.

Response: Agreed.

JLARC states that there is little reason to believe that previous education efforts
have led to extensive implementation of BMPs on agricultural land.

Response: A survey of Virginia farm operators carried out under contract for
DCR in 1995 indicates substantial levels of BMP implementation outside of the
Virginia Agricultural BMP Cost-Share Program. Sixty percent of the farm
operators who implement BMPs do so without cost-share assistance. BMPs
implemented without cost-share outnumber BMPs implemented with cost-share
on a ratio of over 2: 1. This survey provides substantial evidence of the success of
the BMP education effort undertaken in Virginia.
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JLARC states that DCR responded incorrectly concerning farm plan and
nutrient management breakdowns by cropland type.

Response: JLARC misunderstood the OCR response. BMP installation is not
tracked in the field with breakdowns of associated cropland tillage practice. For
input into the Chesapeake Bay Program Watershed Model and the spreadsheet
model, breakdowns by cropland type are made later on the basis of areal
proportions.

JLARC staff indicates that spreadsheet nutrient management efficiencies are
inconsistent with data provided earlier.

Response: DCR staff in oral interviews indicated to JLARC staff that some of the
efficiencies in the attachment had been revised and other efficiencies, specifically
relating to hayland, had been added at the time of the revision.

93 JLARC states that an adequate response had not been received from DCR
on the question of animal waste "systems".

Response: DCR prepared a response to JLARC to explain the connection
between "manure acres" and "systems". DCR was unaware that this response was
inadequate and needed further clarification.
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JLARC states that baseline cropland acreage in the Lower Potomac changes from
the 1995 document to the strategy document.

Response: Changes in the baseline cropland acreage for the Lower Potomac
Region were in response to improved data collected during the regional
assessment process. The Chesapeake Watershed Model segment which
encompasses the lower Potomac includes areas from both Maryland and Virginia.
In the 1995 document the baseline data for the Chesapeake Bay Watershed Model
segment was distributed strictly based on areal proportion. Data collected during
the regional assessment process indicated that the majority of urban land in the
model segment was located in the Maryland portion. Likewise, a majority of the
cropland in the model segment was in Virginia. The baseline was therefore
revised to reflect this. The result of the revision was a lower urban acreage in the
baseline of the Lower Potomac Region and a higher cropland acreage.

.JLARe expresses concern over changes made in BMP reduction calculations
by the Tributary Strategy Workgroup of the Nutrient Subcommittee of the
Chesapeake Bay Program, and utilizes guttering on animal waste facilities as
an exanlple.

Response: Changes made by the Tributary Strategy Workgroup in the BMP
reduction calculations reflect BMP ilnplementations that were being made and
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tracked by the Bay states but were not being accounted for in the 1992
Chesapeake Bay Program model runs. The guttering being referred to by .fLARC
is actually only part of a more comprehensive practice (Loafing Lot Managen1ent
Systems) installed under Virginia's Agricultural BMP Cost-share Program. The
additional 15% reduction being referred to by JLARC is only counted with the
implementation of a feedlot system in conjunction with the implementation of a
waste storage facility.

Regarding the question of how reality compares to the calculations of the
model, JLARC states that plant flows will need to be monitored since the
Strategy projection between 1994 and 2000 showed an increase of 3.7 %.

Response: We agree monitoring of treatment plant flows will be critical.
However, JLARC I S data for the increase in flow between 1994 and 2000 appear
to be incorrect. The 1994 flow used in the Strategy is 220 MGD whereas the
2000 flow is 288, which is an increase of 31 %.

JLARC states that DCR has not promoted maximum disclosure in terms of
providing nutrient reduction progress through 1995.

Response: Nutrient reduction progress though 1995 has not yet been calculated.
DCR staff resources have been focused primarily on the development of the
tributary strategy document as opposed to calculating 1995 progress. DCR staff
has provided BMP implementation data to the Chesapeake Bay Program for use
in a Chesapeake Bay Watershed Model 1995 Progress Run scheduled for January
1997.

JLARC concludes that reaching and maintaining the 40% nutrient reduction
goal in the Potomac basin is unlikely.

Response: If the questions raised about the projections for nutrient reductions
from NPS programs are correct, and if the point source owners do not install
treatment to achieve nutrient reductions identified in the Strategy, then
achieving the 40 % goal will be unlikely.

JLARC states that as more is known about what exactly is entailed in meeting
and maintaining a 40% goal, the State may need to reassess its commitment to
the goal.

Response: The corrunitment made by the CEC to reach 40% was not done with
a complete understanding of how much it would cost and how long it would
take to meet that goal.

Based on their analysis of where point source loads of phosphorus are coming
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from, JLARC suggests that treatment plants above the fall line should remove
phosphorus.

Response: The Strategy suggests that the 40 % gap could be closed by installing
BNR (for both nitrogen and phosphorus removal) at plants in the Shenandoah
Valley (in addition to the plants in the Northern Virginia and Lower Potomac
regions).

JLARC states that the Strategy does not call for LOT at any facility and that it
may be necessary to promote that technology to reach the goals or lower the
commitment.

Response: Treatment plant owners can reach the 40% goal by achieving an
average of 7 mg/l for nitrogen. In the future, an option for maintaining the cap
is for some facilities to install LOT systems, or their BNR systems may be able
to perform much better than expected. Nutrient trading could then be used to
provide other plant owners with a means to maintain the basin loading cap by
buying or otherwise obtaining this excess loading credit, thereby avoiding more
costly upgrades of their facilities.

JLARC refers to the main stem of the Bay as a point above Virginia's lower
tributaries.

Response: The main stem of the Bay extends from the Susquehanna river to the
mouth of the Bay.

JLARC states that the DCR Director has indicated that "the lower tributaries are
responsible for less then one percent of the dissolved oxygen in the main stem of
the Bay, and dissolved oxygen is not a problem below the main stem."

Response: The DCR Director's statement was that "the lower tributaries are
responsible for less then one percent of the dissolved oxygen problem in the main
stem of the Bay". The remainder of the statement is incorrect and is based on
misinterpretation by JLARC staff.

JLARC quotes CEC Directive 93-1 about Virginia implementing an interim
40% reduction strategy for its lower tributaries between 1993 and 1997 (when
the goals for those rivers are expected to be set). They state that the 1993
Potomac paper signaled that the interim reduction figure and the commitment
had no weight.

Response: It is true that no other strategy document for the Lower Tributaries
has been produced other than the 1993 document. That does not mean the
conunitment to nutrient reduction in the lower tributaries has no weight.
During this period nutrient reduction actions have continued to take place. For



105

example, DCR still provides about half of the available cost share funds, or
$500,000, for the installation of BMPs in the lower tributary basins. Also, five
treatment plants have installed BNR, and others are planning installation of
BNR systems within the lower tributary basins. The key step that is needed
before a concentrated effort can be taken in those basins is to set the reduction
goals based on sound science.

JLARC states that the November 1996 Annual Report informs the General
Assembly that the strategies for the lower tributaries cannot be completed in any
acceptable fashion by the January 1, 1998 deadline.

Response: This is what the report says.

Sincerely,

cc: The Honorable Becky Norton Dunlop
Thomas Hopkins
Michael Clower
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