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EXECUTIVE SUMMARY

This is the third and final report of a project concerning desirable salinity
conditions in the Sebastian River and adjacent Indian River Lagoon. A perception
exists among resource managers that the present salinity regime of the Sebastian
River system is undesirable. The St. Johns River Water Management District
desires to learn the nature of an "environmentally desirable and acceptable salinity
regime" for the Sebastian River and adjacent waters of the Indian River Lagoon.
The District can then calculate discharges needed to produce the desired salinity
regime, or conclude that optimal discharges are beyond its control.

The values of studying salinity and making it a management priority in
estuaries are four-fold. First, salinity has intrinsic significance as an important
regulatory factor. Second, changes in the salinity regime of an estuary tend to be
relatively easy to handle from a computational and practical point of view. Third,
eliminating salinity as a problem clears the way for studies of, and corrective
actions for, more insidious factors. Fourth, the strong covariance of salinity and
other factors that tend to be management problems in estuaries makes salinity a
useful tool in their analysis.

Freshwater inflow and salinity are integral aspects of estuaries. Major, largely
unnoticed changes in these factors have been underway for decades. In Florida, as
elsewhere in the world, these changes are likely to accelerate. Implications for
estuarine productivity and management are critical. Existing data are seriously
incomplete. At the present time, no comprehensive literature reviews exist of
ecological impacts in estuaries resulting from altered freshwater inflow or salinity.
Part of the reason for this situation is that inflows can be altered in many direct and
indirect ways. Such alterations include increases or decreases in the quantity of
inflow, changes in the short-to-long period temporal variations of inflow, inflow
location, etc. Another reason is that truly comprehensive ecological studies of
estuaries are few and have tended to be made in relatively pristine, rather than
altered, estuaries. Scientists and policy analysts agree that a coherent and
transferable science is needed to determine the freshwater inflow and salinity
requirements of estuaries. This report presents the results of one attempt to
systematically determine a restorative and protective salinity regime for the
Sebastian River and adjacent Indian River Lagoon.

Not counting basin alterations and augmented river flows, the salinity trend
of the Indian River Lagoon during the past few centuries and especially the 20th
Century has been one of increase. Sea level rise, island breaching, and inlet
stabilization have been working to increase the connection between the Lagoon and
Atlantic Ocean. The increased connection has altered water levels and circulation,
sedimentation, salinity, and the numbers and kinds of plants and animals inhabiting



the Lagoon. During this period, the major source of natural variation was probably
related to the incidence and severity of tropical storms and hurricanes.

Large changes have occurred to inflows of both fresh and salt water to the
River and Lagoon near Sebastian. Discharge of the Sebastian River has been
increasing for decades because (1) gaps in the coastal ridge were closed, (2)
wetlands in the basin were diked and filled, (3) drainage canals and laterals were
dug, (4) the deepest canals increased drainage of the non-artesian aquifer, (5) deep
wells pumping the Floridan aquifer added groundwater to surface waters, especially
as agricultural runoff, and (6) urbanization has increased stormwater runoff. During
the same period, Sebastian Inlet has been open and stabilized. Thus, the Sebastian
area has become a mixing zone for higher freshwater inflows and higher salt water
inflows than occurred historically.

* ¥ ¥ % *

The first component of this project was an analysis of existing goals for the
study area, emphasizing those that directly or indirectly related to the question of
salinity. The first report assessed existing laws, policies and objectives at federal
to local government levels for insight to official expectations for the Sebastian River
or indian River Lagoon, and found:

1. There is an overall intent to reduce fresh water inflows to the River and Lagoon.
A reduction of inflow will result in higher salinities in both the River and Lagoon.

2. At the same time, there is a perceived need to provide base flows for certain
oligohaline species and their habitats. A base flow will result in the establishment
of permanent, tidal fresh water and low salinity areas.

3. Inflows and salinities should vary according to seasonal or daily or other cyclic
patterns. At the same time, the rate of change of inflows, and consequently of
salinity variations, should be moderated. Given the concern for acute changes,
guidelines for rates and ranges of salinity variation are as important as average
salinity conditions.

4. The peaks of inflow should coincide with the natural wet season runoff of the
basin, meaning that low salinities caused by regulated inflows should coincide with
low salinities caused by natural runoff. Natural seasonality of salinity variation is
sought.

5. The area and duration of low salinities caused by natural runoff should not be
made significantly larger or longer because of regulated inflows, in order to protect
seagrasses, shellfish, and other estuarine biota in the Lagoon.



6. Additional constraints to salinity are believed needed in the Lagoon near the
mouth of the River in order to restore and enhance seagrasses, and may be needed
within 2.5 miles of the River mouth to protect hard clams or oysters.

7. A minimum of 20 parts per thousand is presently in use as an interim salinity
standard during hard clam spawning seasons of spring and fall.

It is noteworthy that these findings already exist in official program and policy
documents affecting the study area. Findings are instructive insofar as the
appropriate direction for future salinity alterations is suggested, but they are
incomplete. In order to add detail to these findings, additional research was
undertaken.

¥* * ¥ * ¥

The second component addressed the geographical segmentation of the
study area. Pertinent reports and data were used to divide the study area into
discrete geographical units called segments (Figure I). The Indian River Lagoon near
Sebastian, and the Sebastian River, were subdivided according to physical, chemical
and biological boundaries and other natural transitional zones. Management
boundaries (shellfish areas, aquatic preserves, etc.) were also used to define
segments. Segments formed the basis for additional analyses and the formulation
of recommended salinity conditions, called targets. The second project report
defines the boundaries of each segment.

* % ¥ * *

This third and final report recommends salinity targets based on community
and habitat requirements (Task 3 of the project) and individual species of ecological
or economic concern (Task 4). Potential salinity targets were compiled through
literature reviews, analysis of salinity data, and interviews. Summary reports were
prepared for (1) freshwater inflow and estuarine productivity, (2) an overview of
small coastal rivers of peninsular Florida, (3) case studies of altered inflow and
salinity, (4) environmental setting, early conditions, and changes in the study area,
(5) salinity, (6) seagrasses, (7) hard clams, (8) oysters, (9) fish, (10) species at risk,
and (11), recapitulation of past task findings. In each review, the findings, salinity
targets, and recommendations potentially pertinent to a salinity regime for the
Sebastian River were identified. A total of 56 potential guidelines was compiled
from these sources. The potentially useful findings were then compiled and
evaluated in a synthesis. Final salinity recommendations (targets) were inferred
from the list of potentially useful findings, plus additional considerations.

Salinity targets were organized around a spatial or landscape framework. A
geographic or landscape approach to formulating salinity recommendations is



possible because of the availability of spatially-referenced information. Sufficient
information exists to support general salinity characteristics from marine to
oligohaline waters, including intermediate mixing (estuarine) waters. Sufficient
information also exists to specify the nature of salinity where the Sebastian River
enters the Indian River Lagoon. Information regarding temporal variation was added
to this spatial framework to address particular habitat or species requirements.

Separate targets are identified for each of 11 geographic segments or specific
locations (Table ). Values are given for means, standard deviations (S.D.),
coefficients of variation (C.V.), minima, maxima, and ranges of salinity
recommended for each area. In general, these salinity targets resemble the existing
salinity structure of the system, but there are several important differences:

1. Salinity targets at Segment S-157 are substantially lowered, from a present-day
mean of 10.4 ppt to less than 1 ppt. The new S.D. is less than 2 ppt compared to
9.1 ppt. Maximum salinity is reduced greatly, from 29 ppt to 3 ppt.

2. The maximum recommended salinity target in Segment C-54 (15 ppt) is reduced
by almost half from the Segment’s existing maximum salinity (29 ppt).

3. The C.V. of salinity in the South Prong is increased from 87% to 133%.

4. Maximum recommended salinity is decreased in the North Prong, from 30 ppt
to 20 ppt.

5. Seeming contradictions are proposed for the River Segment: (A) salinity range
is contracted by raising minimum and lowering maximum salinity targets, while (B)
mean salinity targets are unchanged but (C) S.D. is doubled and C.V. is increased
by 50 percent.

6. Minimum salinity targets in the River Mouth and Inlet Segments are increased
from O to 10 ppt and from 9 ppt to 28 ppt, respectively.

This set of recommended values address surface waters only because surface
data are more numerous than data at depth. Once the relationship of bottom
salinity to surface salinity is evaluated analytically for the study area, separate
recommendations may be sought. For now, these recommended targets for surface
salinity imply a given salinity structure near the bottom, and no specific problems
resulting therefrom are known. Where possible, specific targets for bottom salinity
in particular segments are presented below.

Weekly or bi-weekly sampling is recommended as a reasonable interval
between sampling events employing grab samples. Continuous recording
instruments should be deployed at stations in the River and River Mouth Segments.



Because the duration targets pertain to neighboring segments, it may be possible
to employ just one such instrument in the vicinity of the U.S. 1 bridge. Because the
critical targets reflect summer and/or high discharge periods, instrument use could
be restricted to times and conditions when duration limits were most likely to be
exceeded.

Taken as a whole, the recommended target salinities should have the
following effects. First, salinity gradients across the landscape will be stabilized,
with a stronger longitudinal signal from the ocean to freshwaters. Second, the low
salinity reaches of the landscape will be insulated more from incursions of high-
salinity water, in the past as high as 29 ppt. Third, lagoonal landscapes will be
protected from excursions of low-salinity waters, at least insofar as the Sebastian
River is their source. Fourth, and perhaps of greatest potential benefit, the largest
range and variation in salinity within the landscape will be moved out of the Indian
River Lagoon and into the confluent reach of the Sebastian River.

This last action has two benefits. Waters of highly variable salinity will be
sheltered from the dispersive effects of winds. Also, highly variable salinity will be
"registered” to a reach of river naturally associated with such conditions.

Ecological consequences of these targets are mostly beneficial. In the
Lagoon, mean salinity requirements of hard clams and seagrasses would be met all
of the time in the Inlet Segment, and much of the time in the River Mouth Segment.
Extreme salinity stress would be reduced greatly. All other things being equal, the
seagrass, Halodule, and the hard clam, Mercenaria, should successfully persist in
close proximity to the River mouth. The chances of this happening are improved
by additional targets defined for particular species of value (Table Il).

If clams are the focus for salinity management in the Indian River Lagoon,
then oyster areas may be restricted to the Sebastian River. Oysters in the River
would not be safe to eat but they could serve to demonstrate the attainment of
target salinity regimes. Oysters also accumulate a wide array of pollutants and are
useful as indicator species. More importantly, oyster reefs are an important habitat
for a wide variety of associated organisms. Small crabs, fish, shrimp, sponges,
other mollusks, and numerous polychaete species are all typical inhabitants of
healthy oyster reef communities. An increase of oyster habitat in the tidal reaches
of the Sebastian River would increase the River’'s overall levels of biodiversity and
productivity.

Recommended salinities should not have adverse effects on three fish species
-of economic interest, the red drum, snook, and spotted seatrout. The salinity
requirements of these species are not completely known, but recommended
salinities fall within the envelope of known, protective salinities. By the same
token, recommended salinities will preserve tidal freshwater and low salinity
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environments required by several fish species officially listed as threatened.
Recommendations for flowing fresh waters also will perpetuate habitat requirements
of the West Indian manatee.

We found very little useful information concerning the maximum rates of
salinity change tolerable by estuarine or marine organisms. The only finding, for
hard clams, results in the fastest possible rate of salinity change that is measurable.
Without better data on real-time rates of salinity change near Sebastian, an
additional precaution is recommended, to make the limits contingent upon a
comparison to "background” rates of change. A definition of background is offered
but it does little to change our view that this target should be advisory rather than
certain.

In the event that all salinity targets cannot simultaneously be met, the
following priorities are suggested. Minimum targets are more important than
maximum targets. In upstream waters, maintenance of low mean salinities is more:
important than the maintenance of salinity variation. In marine waters, low
variation is probably more important than the mean salinities they accompany.
Achieving targets for the River and River Mouth Segments, and letting salinity vary
as needed in other segments, will do significant good. And as long as problems of
low salinity stress remain a problem, bias in sampling programs toward low tide
conditions is justified.

Vi
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Table I. Surface Salinity Targets by Segment or Site (parts per thousand).
Segment names are in quotes and the names of geographic points are in

parentheses.
Standard
"Segment" (Site) Mean Deviation C.V.', % Minimum Maximum Range
(Sebastian Inlet) 33 5 15 28 - --
"Inlet" 30 5 17 28 -- --
(ICW?) 25 5 20 20 - -
"River Mouth" 20 10 50 10 -- --
"River" 15 15 100 5 30 25
"Lower Prongss" 6 8 133 0 20 20
"C-54" 5 8 160 0 15 15
"Upper Prongs3" 1 2 200 0 4 4
"S-157" 0.5 <2.0 -- 0 3 3

'/Coefficient of variation
2/At county line
3/North and South Prongs
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Table II. Additional salinity (S.) targets, in parts per thousand (ppt.).

Affected

Target Resource Segments Reference'
Mean bottom S = 25.0 ppt Halodule River Mouth [25]
+ 10 ppt or less (seagrass)
0 ppt duration at Syringodium River Mouth [26]
bottom < 24 hr. (seagrass)
Annual mean bottom S Mercenaria River Mouth [27]
> 20 ppt. (hard clam)
Minimum bottom S Mercenaria River Mouth [28]
> 10 ppt.
Summer mean bottom S Mercenaria River Mouth [29]
> 20 ppt + 5 ppt
or less
Duration of summer Mercenaria River Mouth [29]
mean bottom S < 15
ppt < 7 days
Non-summer mean Mercenaria River Mouth [30,31]
bottom S > 25 ppt +
5 ppt or less
Duration of S < 6 Crassostrea River [34]
ppt < 14 days (oyster)
Duration of S < 2 Crassostrea River [34]
ppt < 7 days
Provide flowing/ Listed fish S-157; [39]

falling freshwater

'/ See list of findings and recommendations in Section 13.

species and
manatees

ix

Lower N. Prong
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EXECUTIVE SUMMARY

This is the first report of a project concerning desireable salinity
conditions in the Sebastian River and adjacent Indian River Lagoon. The St.
Johns River Water Management District desires to learn the nature of an
"environmentally desirable and acceptable salinity regime" for the study
area. Because of the known importance of salinity in estuarine
productivity, considerable interest has arisen in salinity optimization: the
process of remedying problems attributable to changes in natural patterns of
fresh water inflow to estuaries. This report addresses a key task in
salinity optimization, namely the formal analysis of legal and official
statements of governments and resource management agencies concerning the
desired outcomes or results of resource management programs. In this
report, attention is drawn to existing "goals" for the River and Lagoon that
inform the process of salinity optimization. Goal statements for the
natural resources of the River and Lagoon were sought in a number of
sources. As used here, "goals" were interpreted broadly in 40 documents
compiled from agency libraries and other sources. Twenty nine of the 40
documents were considered relevant to this project. More than half
(nineteen) are federal or state-level guidance. Half deal with salinity,
fresh water inflow and/or living resource targets directly, and half do so
indirectly. Most (twenty one) contain language that in some way indicates
1iving resource targets or management end-points. About half refer to
surface waters (eleven) or fresh water inflow issues (ten). Only seven
contain language that in some way refers to salinity per se. A synthesis
was made of the explicit salinity goals plus salinity goals that may be
inferred from less direct sources reviewed in this report. All are already
present in existing regulatory and management programs. No priorities or
relative importance were discernable among them. The guidelines will be
considered in subsequent phases of the project, but methods and data yet to
be introduced may result in their modification. 1. There is an overall
intent to reduce fresh water inflows to the River and Lagoon. A reduction
of inflow will result in higher salinities in both the River and Lagoon. 2.
At the same time, there is a perceived need to provide base flows for
certain oligohaline species and their habitats. A base flow will result in
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the establishment of permanent, tidal fresh water and low salinity areas.

3. Inflows and salinities should vary according to seasonal or daily or
other cyclic patterns: at the same time, the rate of change of inflows, and
- consequently of salinity variations, should be moderated. Given the concern
~-for -acute changes, guidelines for rates and ranges of salinity variation are
~as important -as ‘average salinity conditions. 4. The peaks of inflow should
coincide with the natural wet season runoff of the basin, meaning that low
salinities caused by regulated inflows should coincide with low salinities
caused by natural runoff. Natural seasonality of salinity variation is
sodght. 5. The area and duration of low salinities caused by natural
runoff should not be made significantly larger or longer because of
regulated inflows, in order to protect seagrasses, shellfish, and other
estuarine biota in the Lagoon. 6. Additional constraints to salinity are
believed needed in the Lagoon near the mouth of the River in order to
restore and enhance seagrasses, and may be needed within 2.5 miles of the
river mouth to protect hard clams or oysters. 7. A minimum of 20.0 parts
per thousand is presently in use as an interim salinity standard during hard
clam spawning seasons of spring and fall.
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PREFACE

This is the first report of a project concerning desireable salinity
conditions in the Sebastian River and adjacent Indian River Lagoon. A
perception exists that the present salinity regime of the Sebastian River
system is undesirable. Based on studies in nearby estuaries (Haunert and
Startzman, 1985) discharges of interbasin canals such as the Fellsmere Canal
and C-54 are implicated as a component of the problem. The District desires
to learn the nature of an "environmentally desirable and acceptable salinity
regime" for the Sebastian River and adjacent waters of the Indian River
Lagoon. The District can then calculate discharges needed to produce the
desired salinity regime, or conclude that optimal discharges are beyond its
control.

This project is one of several activities concerning resource planning
and management in the Sebastian River and Lagoon region. The St. Johns
River Water Management District has undertaken a basin runoff modeling
project to determine the quantity of water entering the Sebastian River from
various sources. Results of this effort will be used as input to a
circulation and salinity model of the area, being produced for the District
by the U.S. Geological Survey. The USGS modeling effort will be coordinated
with a model of the Indian River Lagoon from the Sebastian River north to,
and including, Turkey Creek, being produced by the Florida Institute of
Technology.

The final results of this project will be used in concert with the
three modeling efforts described above to estimate the attainability of
improvements to fresh water discharge and overall ecological conditions in
and near the Sebastian River.
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Style
"Fresh water" and "seagrass" are terms of choice used in this report,

although "freshwater" and "sea grass" are given where either appears as part
of a quote or paraphrasing of text reviewed in the Appendix. References are
noted by two systems. Literature appearing in the References section is
cited within the text by Author (date), whereas literature appearing in the
Appendix is cited within the text by sequential number.
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INTRODUCTION

Estuaries vary greatly in terms of size and shape, fresh water inflow
and tidal range, and ecological characteristics. In Florida, estuaries vary
over six orders of magnitude in terms of their sizes and fresh water
inflows. Florida estuaries may be highly stratified where fresh water
inflows greatly exceed tidal prism volumes. Or they may be vertically
homogeneous or prone to hyper-salinity if tidal prisms and evaporation are
greater than inflows, and wind effects are significant. The natural Indian
River Lagoon is an example of the latter case.

Fresh water inflow is essential to estuaries for a number of reasons
(Snedaker and De Sylva, 1977; Cross and Williams, 1981; Estevez et al.,
1984; Browder, 1991). Chief among these is the effect of inflow on
salinity. Tidal fresh waters and reaches of progressively higher salinity
are necessary for the existence of unique communities (Odum et al., 1982)
and the successful completion of fish and invertebrate life cycles (Bulger
et al., 1990). The area of wetlands and quantity of fresh water inflow
broadly control overall estuarine productivity of many species (Deegan et
al., 1986). The abundance of some species (pink shrimp -- Browder, 1985;
oysters -- Wilbur, 1992) in a given year may be a function of dry season
inflow and salinity during the previous year. As a consequence of the known
importance of salinity in estuarine productivity, considerable interest has
arisen in salinity optimization.

Salinity optimization refers to the process of remedying problems
attributable to changes in natural patterns of fresh water inflow' to
estuaries. It is a developing science that bears a similarity to the
determination of instream flows for rivers and streams. More methods have
been developed and tested to estimate the flow needs of rivers, than
estuaries, but a growing body of theory and case studies offers much promise
for progress in estuarine settings. Optimization is in some ways a
misleading term in that it presumes knowledge of the conditions required for
maximizing system components; as normally used it refers instead to

'/ Or circulation.



ameliorating or mitigating obvious harm to an estuary resulting from changes
to its fresh water inflow.

Several methods are at least potentially available for establishing
optimal fresh water inflows to estuaries. As used here, optimization is not
meant to imply that the actual events and processes of an estuary are
necessarily maintained at maximum levels because of a particular inflow
regime. Instead, the term is used inclusively to refer to the types of
decisions facing resource managers in the real world, such as how much must
flow be reduced to eliminate a certain problem. The determination of
optimal salinities takes two general forms:

Case 1. By how much can the discharge of a natural and free-flowing
stream be changed (increased or decreased) without causing significant
salinity-related impacts of estuarine nature?

Case 2. By how much must the discharge of a regulated stream be
changed (increased or decreased) in order to eliminate significant
salinity-related impacts of estuarine nature?

~Florida examples of Case 1 include the Apalachicola, Suwannee, Alafia,
Myakka and Peace Rivers, and west-coast spring runs. Case 2 examples
include the Hillsborough, Manatee, and Loxahatchee Rivers, where too little
water is or was released (Estevez et al., 1991a and 1991b). The
“Caloosahatchee and St. Lucie Rivers, the C-111 canal to Florida Bay, and the
Golden Gate Estates canal to Faka Union Bay are Case 2 examples where too
much water is or was released.

Techniques available to address these two cases are affected by
several constraints. Techniques are easier to apply where management goals
are relevant to salinity and the goals are unambiguously stated (Estevez,
1991). Techniques are easier to apply when historic data (rainfall,
discharge, salinity, valued living resources) are abundant. Case 2
techniques are easier to apply where significant impacts have been well
documented.

Optimization techniques for Case 2 (excess flow) may involve the
comparison of existing salinity regimes in a system to:
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-Historic (pre-settlement) salinity regimes;

-The salinity regime of a comparable but unregulated system;

-Known salinity requirements of specific communities, habitats,

species, 1ife stages or other biological attributes, and/or salinity

regimes associated with beneficial social uses.

-A priori salinity conditions based on general ecological theory and

knowledge of estuarine structure and function.

In all of these cases, however, four broad principles can be offered.
First is recognition that the characteristics of each estuary are unique and
must be considered in developing inflow recommendations. Second is
recognition that, though insufficient as an analytical or diagnostic tool
for certain problems or estuaries, salinity has come to be regarded as one
of the most important independent variables affecting natural resources of
value in estuaries. A third principle is perhaps the most important, that
there is no better alternative method for optimization than long-term,
.simultaneous measurement of inflows, salinity, and the status and trends of
valued resources within the affected estuary. Regrettably, these are the
rarest of actual optimization attempts.

The last principle is the importance of goal statements for the
affected estuary. Few goals exist for estuarine management that are
intrinsically derived from a given science. From biology the goal of
avoiding species extinction is generally accepted as intfinsica]]y
meaningful. But on the whole, goals and objectives for estuaries and
natural resources generally are statements of ambition for the resources
that originate in broader social and legal contexts.

This report addresses the fourth consideration in salinity
optimization, namely the legal and official statements of governments and
resource management agencies, both public and private, concerning the
desired outcomes or results of resource management programs. In this
report, attention is drawn to existing "goals" for the Sebastian River and
Indian River Lagoon that inform the process of salinity optimization.



METHODS

Goal statements for the physical, chemical and biological resources of
the Sebastian River and Indian River Lagoon were sought in a number of
sources. As used here, "goals" were interpreted loosely so as to include
legislative intent, statements taken from Florida Statutes and the Florida
Administrative Code, policies and objectives from regional and local
government comprehensive plans, resource management plans, and other
sources.

A total of 40 documents was compiled from agency libraries and other
sources. Three sources of information that were particularly useful were
Marine Resources Council (1987), "Analysis of Management Agencies and
Jurisdictions of the Indian River Lagoon"; White and Busby (1990),
"Assessment of Management Strategies for the Indian River Lagoon”; and
Gilbrook (1992), "Inventory and Analysis of Management and Regulatory
Programs Affecting the Indian River Lagoon."

A synopsis of each document's authority, scope, contents and
applications is given in Appendix 1. Documents in Appendix 1 are arranged:
beginning with federal sources and ending with local government and private
sources. The Appendix quotes passages that make specific references to
salinity, fresh water inflow, or living resources that may be affected by
these physical parameters. Interesting background information is included,
as well. A1l pertinent "goal statements" are reported in each synopsis.
Each synopsis also contains a brief analysis of how the goal statements
pertain to the primary issue of salinity or secondary issues of fresh water
inflow, valued species, or related resources.



RESULTS

Twenty nine of the 40 documents were considered relevant to the
Sebastian River salinity project (Table 1). In general terms the documents
‘may be summarized as follows:

1. More than half (nineteen) are federal or state-level guidance.

2. Half deal with salinity, fresh water inflow and/or living resource
targets directly, and half do so indirectly. Many laws and rules, for
example, reserve the right of an agency to become involved with these
issues but do not make direct references to them, or offer explicit
goal statements.

3. Most (twenty one) contain language that in some way indicates
living resource targets or management end-points. About half refer to
surface waters (eleven) or fresh water inflow issues (ten). Only
seven (Items 7,9,12,16,20,22, and 23 in Table 1) contain language that
in some way refers to salinity per se.

A variety of pertinent requirements and recommendations arose from the
review. Some, especially the more recent management documents specific to
the Indian River Lagoon, speak directly to the issues of salinity and fresh
water inflow. Others produce interesting results when applied to or
interpreted in terms of the issues of salinity and fresh water.

Direct Guidance ‘

The most direct statement of expectations for salinity in the Lagoon,
near the Sebastian River, exists as an interim or incipient salinity
standard developed by the St. Johns River Water Management District (Item 23

“in Table 1). In 1989, the District analyzed historic data, and measurements
made during three surveys, to establish a salinity standard for the Lagoon
near the mouth of Turkey Creek. The standard calls for a minimum salinity
of 20 parts per thousand (ppt) at a distance of 1000 meters from the mouth
of the creek, during March-May and September-November. This standard, "must
be maintained to ensure viable [hard] clam populations and survival of their
progeny," according to the District report. The same salinity standard has
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Table 1. Llaws, rules. programs and plans reviewed for their relevance to
fresh water inflow and salinity targets.

Federal

1 Endangered Species Act of 1973

2. Marine Mammal Protection Act of 1972

3. Clean Water Act of 1987

4 Draft Management Plan -- Pelican Island National Wildlife Refuge
5 Central and Southern Florida Project for Flood Control

Federal - State

6. Indian River Lagoon National Estuary Program Management Conference
Agreement .

7. Indian River Lagoon NEP: Annual Work Plans 1991-1993

S

tate

8. Chapter 373 Florida Statutes -- Water Resources Act

9. Chapter 17-40 Florida Administrative Code -- Water Policy

10. Chapter 17-43 Florida Administrative Code -- S.W.I.M. Rule

11. Chapter 403 Florida Statutes -- Environmental Control

12. Chapter 17-302 Florida Administrative Code -- Surface Water Quality

13. Chapter 16-20 Florida Administrative Code -- Aquatic Preserves

14. Indian River -- Malabar to Vero Beach Aquatic Preserve Management Plan

15. Chapter 17-4 Florida Administrative Code -- Permits

16. Governor's Nomination of the Indian River Lagoon to the National
Estuary Program

17. Indian River Lagoon System Management Plan

18. Hutchinson Island Resource Planning and Management Plan

Regional

19. Rules of the St. Johns River Water Management District

20. SWIM Plan for the Indian River Lagoon

21. Draft Rules and District Programs in Progress

22. Sebastian River Salinity Regime -- RFP and Related Guidance
23. Effects on Lagoon Salinity from WCDSB Canal 1 Discharges
24. Regional Comprehensive Policy Plan

Local and Private

25. Brevard County Comprehensive Plan

26. Indian River County Comprehensive Plan

27. City of Sebastian Comprehensive Plan

28. Management Plan and Implementation Strategy for the IRL Systems
29. Brevard County Aquaculture Task Force Recommendations



been applied to the Lagoon near the mouth of the Sebastian River since the
summer of 1990, serving to inform regulation of C-54 discharges. ,

Other direct references to salinity are less detailed. For example,
one goal of the S.W.I.M. Plan for the Indian River Lagoon is "To attain and
maintain water and sediment of sufficient quality (Class III or better) in
order to support a healthy, macrophyte-based, estuarine lagoon ecosystem."
In the context of that goal the Plan identifies undesirable salinity
fluctuations as a major issue and states an objective of managing fresh
water inflows from point and nonpoint sources to minimize their impacts on
salinity. The Plan identifies the development of a Sebastian River
Management Plan as a priority project, in which "the primary element of this
plan is the regulation of fresh water discharges and improvement of water
quality in the river and lagoon." The Plan does not, however, indicate the
specific features of a desirable salinity regime.

In another example, Chapter 17-40 F.A.C. (Water Policy) provides that
water management'programs, rules and plans shall seek to establish minimum
flows and levels to protect water resources and the environmental values
associated with marine, estuarine, fresh water and wetlands ecology. The
rule states that a primary goal of the state's stormwater management program
is "...to maintain the appropriate salinity regimes in estuaries needed to
support the natural flora and fauna...".

Indirect Guidance

While state water policy quoted above speaks directly to salinity
goals for estuaries, other rules do so only indirectly. Chapter 13-302
F.A.C. (Surface Water Quality) governs the amount of change in specific
parameters allowed by discharges. Among the guidance it provides is:

0o "In predominantly marine waters the chloride content shall
not be increased more than ten percent (10%) above normal
background chloride content, and that normal daily and seasonal
fluctuations in chloride levels shall be maintained";

o "Specific conductance shall not be increased more than 50%
above background or to 1,275 micromhos per centimeter, whichever
is greater, in predominantly fresh waters"; and
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o For Classes I, II and III waters, biological integrity cannot
be reduced to less than 75% of background. ("Biological
integrity" is defined in the rule as the Shannon-Weaver
diversity index and "background"” is defined as condition of a
water body in the absence of an activity or pollutant.)

These criteria were meant to apply as limits to the effects of a point
source of pollution but suggest the amounts of change considered tolerable
by the state.

A related but more complicated example of how a rule may be
interpreted in the context of salinity occurs with respect to Chapter 17-4
F.A.C. (Permits), on the subject of discharges and mixing zones of
poliutants. The rule allows for mixing zones but states that "no mixing
zone...shall be allowed to significantly impair any of the designated uses
of the receiving body of water." Some of the considerations for mixing
zones include:

1. Condition of the receiving body of water including present and
future flow conditions and present and future sources of pollutants;
2. The nature, volume and frequency of the proposed discharge
including any possible synergistic effects with other pollutants or
substances which may be present in the receiving body of water;

3. A mixing zone shall not include a nursery area of indigenous
aquatic life or any area approved by the Department of Natural
Resources for shellfish harvesting;

4. In lakes, estuaries, bays, lagoons, bayous, sounds and coastal
waters, the area of a mixing zone shall not exceed 125,600 square
meters, and all mixing zones shall not exceed 10 percent of an
estuary's area;

5. The maximum concentration of wastes in the mixing zone shall not
exceed the amount lethal to 50 percent of the test organisms in 96
hours (96 hr LC,) for a species significant to the indigenous aquatic
community.



Although largely a procedural rule, it does provide some guidance
useful to the present Sebastian River case, although it should be noted that
board-approved works of a water management district are probably exempted
from the permit requirements of this rule. Furthermore, the rule does not
appear to speak to the discharge of fresh water per se. Nevertheless, the
rule provides insight to limits the state seeks in permitting new sources of
pollutants to surface waters and these features may be instructive for the
Sebastian River study.

Considering fresh water as a pollutant, for example, the rule requires
that the nature, volume and frequency of the proposed [fresh water]
discharge including any possible synergistic effects with [fresh water
already] present in the receiving body of water be considered. Likewise, a
mixing zone [of fresh water] shall not include a nursery area of indigenous
aquatic life or any area approved by the Department of Natural Resources for
shellfish harvesting.

The rule states that in estuaries [and] lagoons the area of a mixing
zone shall not exceed 125,600 square meters, and all mixing zones shall not
exceed 10 percent of an estuary's area. It is presently not known whether
10 percent of the Indian River Lagoon's total surface area is affected by
the "mixing zones" of canals. On the other hand, 125,600 square meters as a
maximum mixing zone is equal to about 31 acres, or an area of the Lagoon
enclosed by a radius of 935 feet from the mouth of the Sebastian River.

Some sources specify targets for surface water management or the
specific regulation of fresh water discharges which have value in the
context of salinity. The Indian River -- Malabar to Vero Beach Aquatic
Preserve Management Plan contains a major policy directive to, "Require,
through the efforts of DER, water management districts, and mosquito control
districts for (sic) the maintenance of the naturally high water quality of
the estuary [and] to ensure the natural seasonal flow fluctuations of
freshwater into the estuary.” :

Another example of indirect guidance for salinity optimization exists
in Chapter 40C-4 (Management and Storage of Surface Waters within the St.
Johns River Water Management District) which states, "It is an objective of
the District to, where practical, curtail diversions of water from the Upper
St. Johns River Hydrologic Basin into coastal receiving waters." The
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ambition to reduce inter-basin diversions of water into coastal receiving
waters implies that the timing and/or amounts of inflow to the Indian River
Lagoon should be changed, with an overall effect of increasing salinity.

The Treasure Coast Regional Comprehensive Policy Plan makes an
interesting distinction between policies for water management in wet and dry
years. Policy 8.1.1.2 states, "For normal, average rainfall years, water
availability, use, allocation and management plans shall recognize that
provision of sufficient water to maintain the functions and values provided
by natural systems is the first priority and shall reserve sufficient water
to meet the essential demands of fish and wildlife and the ecological
systems that support them." Policy 8.1.1.3 states, "Water use allocation
and management plans for emergency drought and flood situations shall avoid
irreversible impact on ecological systems and minimize long term impacts on
all sectors."

By these policies, then, natural systems have first priority in
average years and no permanent damage and only minimal long term damage to
natural resources are allowed. With respect to the diversion of excess
waters (flood situations), the plan implies that discharges must cause no
permanent damage to the Indian River Lagoon. Such an impact is more
difficult to imagine than long term impacts, which are to be minimized.

The seasonality and even the event-based characteristics of salinity
may be inferred from other documents. For example, the Indian River County
Comprehensive Plan contains a conservation element which notes, "A certain
volume and frequency of freshwater inflow are required to maintain the
overall health and stability of the Indian River Lagoon. Controlled
discharges to the lagoon can mimic natural storm-related discharges."” These
recommendations imply that some measure of base-flow is desirable and that
managed discharges can simulate natural ones. A similar idea is expressed
in Policy 6-1.2.2 of the City of Sebastian Comprehensive Plan, that "Land
development regulations shall include stipulations that agricultural
activities shall...maintain natural drainage patterns."

Although not stated as a goal or policy, the Management Plan and
Implementation Strategy for the Indian River Lagoon Systems prepared by the
Marine Resources Council observed that C-54 canal output has been reduced
but there is definitely still a diversion problem: "Freshwater is being
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inappropriately diverted to the lagoon. Pulsing is an effective way to
mitigate damage and more closely match historical conditions" (emphasis
added).
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DISCUSSION

"A plan cannot be developed without direction or targets.
Meaningful and realistic goals need to be defined."
Joel VanArman, 1987.

In the process of developing a desirable salinity regime for the
Sebastian River and Indian River Lagoon it has been instructive to consider
the content of existing goal statements, policies and objectives held by
other regulatory and resource management programs. It is clear that many
points of detail remain to be determined but the review of existing programs
has revealed much of general use. It would be wrong to rely excessively on
these sources in defining an ecologically-based salinity regime. While not
sufficient for such purposes, however, it is necessary that the content and
purposes of existing programs be considered. A recommended salinity regime
should be as consistent as possible with the management objectives of
existing programs. In this light, consistency represents an element of
desirability.

There are two shortcomings to the approach employed in this review.
The first is the interpretation of the intent of provisions in some sources
as guidance for the issue of salinity optimization. Is it meaningful to
interpret surface water quality or permit rules that address allowable
concentrations of pollutants, or mixing zones, in the context of fresh water
discharge? This report has done so to discover the implications of such
language in unintended applications, but is aware of the limitations that
doing so entails.

The second pitfall is widespread in natural resource management and
concerns the reference to "nature," "natural conditions,"” "natural
function,” or "health" of ecosystems or valued resources, in defining the
desired end-point or product of a regulatory or management program. Twelve
of the reviewed sources employed terms of this type in goals, policies or
objectives. The practice was most common in resource management and
comprehensive plans and least common in federal and state laws. In four
cases, meaningful definitions were provided for "optimum sustainable
populations" (Item 2 in Table 1); "natural background levels" (Item 12);
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"essentially natural conditions" (Item 13) and "existing, ambient water
quality" (Item 15). The District RFP Guidance Memorandum (Item 22) provided
minimum criteria for an environmentally desirable salinity regime and one
source (Item 27) was the only one to specify historical conditions as the
desired end-point for reform of inflow regulation.

Although such terms as "fish and wildlife," "native flora and fauna,"
and "species of special concern" were often used without definition, there
is less uncertainty regarding the biota for which a new salinity regime
should seek to protect. Emergent and submergent vegetation, especially
seagrasses, have very high priority for their own sake and for their roles
as habitat for species of economic value, ecological value, or endangerment.
Invertebrates and fishes of recreational, commercial, aquacultural, or
scientific significance should be considered. Species listed as threatened
or endangered are also priority concerns, including the West Indian Manatee.
Unfortunately, none of the reviewed sources offered indications of what
salinities such biota require.

A synthesis of the explicit salinity goals plus salinity goals that
may be inferred from less diréect sources reviewed in this report is given in
Table 2. This list of guidelines reflects an interpretation and synthesis
of the goals, policies and objectives already present in existing regulatory
and management programs. All are derived directly or with some editorial
license from the Tist of sources in Table 1 and the Appendix, but none
originates solely from any other source. The list does not account for
every guideline found during the review, and several similar ideas have been
condensed for brevity. No priorities or relative importance is meant by the
order of their listing. The guidelines will be considered in subsequent
phases of the project, but methods and data yet to be introduced may result
in their modification.

Two concluding observations are made. First, it was apparent during
this review of regulations and management programs that federal and state
level goals were concerned most with the provision or protection of minimum
estuarine inflows. Regional and especially local goal statements addressed
the issue of maximum inflow regulation. Second, goal statements at all
levels of government gave far more attention to water quality than to inflow
or salinity as estuarine management issues. Water quality was cited many
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times in programs specific to the Indian River Lagoon or Sebastian River,
but water quality was not included in this review. Water quality, and
parameters affecting seagrasses and some valued fauna in particular, are
affected greatly by fresh water inflow and the salinity of receiving waters.
In this report, the interaction of salinity with such water quality
parameters was not considered.

Table 2. Salinity and inflow targets contained in existing goal statements.
Numbers in parentheses refer to sources listed in Table 1 and the Appendix.

1. There is an overall intent to reduce fresh water inflows to the
Sebastian River and Indian River Lagoon (Items 9,17,19,20, and 25). A
reduction of inflow will result in higher salinities in both the River
and Lagoon.

2. At the same time, there is a perceived need to provide base flows

for certain oligohaline species and their habitats (Items 1,2,6,9, and
25). A base flow will result in the establishment of permanent, tidal
fresh water and low salinity areas.

3. Inflows and salinities should vary according to seasonal or daily
or other cyclic patterns: at the same time, the rate of change of
inflows, and consequently of salinity variations, should be moderated
(Items 9,12,14, and 20). Given the concern for acute changes,
guidelines for rates and ranges of salinity variation are as important
as average salinity conditions.

4. The peaks of inflow should coincide with the natural wet season
runoff of the basin, meaning that low salinities caused by regulated
inflows should coincide with low salinities caused by natural runoff
(Items 13,20,26, and 27). Natural seasonality of salinity variation
is sought.

5. The area and duration of low salinities caused by natural runoff
should not be made significantly larger or longer because of regulated
inflows, in order to protect seagrasses, shellfish, and other
estuarine biota in the Indian River Lagoon (Items 15 and 20).

6. Additional constraints to salinity are needed in the Lagoon near
the mouth of the Sebastian River in order to restore and enhance
seagrasses, and may be needed within 2.5 miles of the river mouth to
protect hard clams or oysters (Items 15, 20, and 22).

7. A minimum of 20.0 parts per thousand is presently used as an
interim salinity standard during hard clam spawning seasons of spring
and fall, for Lagoon waters near the mouth of the Sebastian River
(Item 23).
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Appendix I

Synopsis of Pertinent Goals, Policies, and Objectives
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I. Federal Guidance

1. Endangered Species Act of 1973

Prepared by: United States Senate and House of Representatives

In 1973, Congress adopted an act to protect species in danger of extinction
.throughout all or a significant part of their range. The Act also addresses
species threatened by the likelihood of extinction. The Act has been
revised several times. It provides for the determination of status, land
acquisition, prohibition of certain activities, and penalties and
enforcement among other considerations.

The stated purposes of the Act are to:

1. Provide a means whereby the ecosystems upon which endangered species and
threatened species depend may be conserved;

2. To provide a program for the conservation of such species, and
3. To honor national and international treaties and conventions.

Conservation of species is defined as methods and procedures necessary to
remove a species from endangered or threatened status, as provided by the
Act.

Reasons for designation of a species may include habitat alteration, over-
utilization, disease or predation, inadequacy of existing regulations, and
other natural or manmade factors. Management of these problems is to be
addressed through the adoption of recovery plans for each listed species.

Analysis

Congress makes no specific reference to fresh water inflows or salinity
alterations but reserves the ability for such issues to be considered in the
designation of a species as endangered or threatened, or in the development
of recovery plans.
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2. Marine Mammal Protection Act of 1972

Prepared by: United States Senate and House of Representatives

Congress established and has revised a Marine Mammal Protection Act. The
Act provides for moratoria and prohibitions; regulations on the taking of
marine mammals; permits and penalties; federal and international
cooperation; and appropriations. Goals of the Act are:

1. To protect and encourage [marine mammals] to the greatest extent
feasible commensurate with sound policies of resource management;

2. To maintain the health and stability of the marine ecosystem, and

3. To obtain an optimum sustainable population keeping in mind the carrying
capacity of the habitat.

"Optimum sustainable population” is defined as the number of animals which
will result in the maximum productivity of the population or the species,
keeping in mind the carrying capacity of the habitat and the health of the
ecosystem of which they form a constituent element.

The Act primarily regulates the taking of marine mammals. "Taking" is
defined as the act or attempt to harass, hunt, capture, or kill.

Analysis

The Act is narrowly restricted to the issue of taking and does not speak to
actions that may have adverse direct or indirect effects on marine mammals,
other than taking. Thus the Act offers no guidance to the questions of
inflow or salinity optimization.
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3. Clean Water Act of 1987

Prepared by: United States Senate and House of Representatives

Congress established and has revised a national Clean Water Act. The Act
provides for research and training; grants for construction of treatment
works; standards and enforcement; water quality inventories; permits and
licenses; and a state water pollution control revolving fund. In addition,
Section 320 establishes the National Estuary Program.

The objective of the Act is to restore and maintain the chemical, physical,
and biological integrity of the Nation's waters. Goals of the Act include:

1. To eliminate the discharge of pollutants into navigable waters;

2. Until discharges are eliminated, to achieve an interim goal of water
quality which provides for the protection and propagation of fish, shellfish
and wildlife;

3. To prohibit the discharge of toxic pollutants in toxic amounts;

4, To provide federal financial assistance to construct publicly owned
waste treatment works;

5. To develop and implement area-wide waste treatment management plans and
technology;

6. To develop and implement controls of nonpoint sources of pollution.

Analysis

The main aim of the Clean Water Act is to curtail the discharge from point
and nonpoint sources of pollutants such as domestic waste waters, sewage
sludge, thermal pollution, oil at sea, and similar constituents. The Act

- does not address fresh water or salinity as pollutants per se. It is
noteworthy,bhowever, that impoundment effects are noted as follow (Sections
102.a and .b):

Due regard shall be given to the improvements which are
necessary to conserve such waters for the protection of fish and
aquatic life and wildlife, recreational purposes, and the
withdrawal of such waters for public water supply, agricultural,
industrial and other purposes...The [EPA] Administrator is
authorized to make joint investigations with any such agencies
of the condition of any waters in any state or states, of the
discharge of any sewage, industrial wastes, or substance which
may adversely affect such waters...In the survey or planning of
any reservoir by the Corps of Engineers...or other federal
agency, consideration shall be given to inclusion of storage for
regulation of streamflow...The need for and the value of storage
for regulation of streamflow (other than for water quality)
including but not limited to navigation, salt water intrusion,
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recreation, esthetics, and fish and wildlife shall be determined
by the Corps of Engineers...or other federal agencies.

These passages reserve the right of Congress, through EPA and the Corps of

- Engineers, to consider ecological effects of reservoirs and stream flows on
affected biota, including effects of salt water intrusion.
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4. Draft Management Plan - Pelican Island National Wildlife Refuge

Prepared by: U.S. Department of the Interior, Fish and Wildlife Service
(Merritt Island National Wildlife Refuge, Titusville)

In 1903, President Theodore Roosevelt issued an executive order protecting
Pelican Island as a "preserve and breeding grounds for native birds."
Sixteen federally listed endangered or threatened species occur on the
refuge including the shortnose sturgeon, several species of sea turtles, the
wood stork and southern bald eagle, and the West Indian Manatee.

The management plan states four goals for the Refuge.

1. To preserve, restore, and enhance in their natural ecosystems (when
practicable) all species of animals and plants that are endangered or
threatened with becoming endangered.

2. To perpetuate the migratory bird resource.

3. To preserve a natural diversity and abundance of flora and fauna on
refuge lands. '

4. To provide an understanding and appreciation of fish and wildlife
ecology and man's role in his environment, and to provide refuge visitors
with high quality, safe, wholesome, and enjoyable recreational experiences
oriented toward wildlife to the extent these activities are compatible with
the purposes for which the refuge was established.

Outputs of these goals are species of specific interest, wildlife
"diversity," and certain visitor experiences. Strategies to achieve these
goals and outputs are stated but none addresses fresh water inflow or
salinity. One strategy utilizes monitoring of biological resources.

The plan recognizes that "areas of particularly high importance to manatee
are the deeper waters of Canal 54 and the Sebastian River for aggregation,
and the submerged grass beds near the confluence of the Sebastian River and
Indian River Lagoon where feeding occurs." Fresh water inflows or salinity
are not identified as management problems facing the manatee, and no
management needs addressing these parameters are cited.

A proposal exists to expand Refuge boundaries. The enlarged refuge would
include barrier island buffer areas and the Indian River Lagoon between the
barrier island and mainland from Roseland north to near Micco (Brevard
County). Refuge boundaries would parallel the entrance to the Sebastian
River and could include upriver reaches of the South and North Prongs.

Analysis

The Plan recognizes shoreline loss as the major management problem facing
the Refuge.
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By virtue of Goal 3 (To preserve a natural diversity and abundance of flora
and fauna on refuge lands) the Refuge has expressed a concern for and
interest in the number and kinds of plants and animals in the managed area.
The Refuge thereby reserves the opportunity to become involved with issues.
affecting natural conditions, such as inflow or salinity. "A natural”
diversity and abundance is open to interpretation compared to "the natural"
diversity and abundance. The plan makes no explicit reference to inflows or
salinity but does not exclude these as parameters of future concern.
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5. Central and Southern Florida Project for Flood Control
Prepared by: U.S. Army Corps of Engineers

Part III of this document concerns the upper St. Johns River basin and
related areas, including the Indian River Lagoon. Supplement 2 is a general
design memorandum for the upper St. Johns River basin and Addendum 3 is the
associated environmental impact statement (draft).

The document describes the region and identifies major problems of surface
water management. It states,

"The need exists to determine the significance of potential
freshwater discharges from C-54 upon ecological conditions
within the Indian River and to develop operational schedules for
discharges that will accomplish project purposes with minimum
long-term negative impacts upon receiving waters."

The document states that the U.S. Fish and Wildlife Service performed an
~.environmental impact study dealing primarily with the impact of fresh water
discharges through Canal C-54 into the Indian River. The document also
states that the Service mapped 1,472 acres of seagrass (mostly Halodule)
within 3 miles north and south of the Sebastian River, and that about 13
percent of the Lagoon bottom in that area was covered by seagrasses.

The document notes that Gilmore (1984 personal communication) observed that
"the fishery in the portion of the Indian River affected by freshwater
releases from C-54 was not damaged by the freshwater discharge in 1979."
Elsewhere, the document notes that SJRWMD staff "observed that some oysters
and many hard clams died during the release.”

Analysis

This document does not provide goals or objectives for the Lagoon or its
resources per se but.is included for its recognition of the potential
impacts of C-54 discharges and citation of varying responses of Lagoon
resources to the 1979 discharge event.
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II. Federal - State Guidance

6. Indian River Lagoon National Estuary Program Management Conference
Agreement

Prepared by: U.S. Environmental Protection Agency and the State of Florida

The Indian River Lagoon was designated part of the National Estuary Program
based upon a Governor's Nomination in 1990. In 1991 an agreement was made
between the U.S. Environmental Protection Agency and the State of Florida to
begin a management conference as provided by Section 320 of the Clean Water
Act.

The Agreement provides for an assessment of trends in water quality, natural
resources, and uses; determination of the causes of changes through data
collection, characterization and analysis; evaluation of point and non-
point loadings; a comprehensive conservation and management plan that
indicates priority actions; implementation of the plan; monitoring to assess
the effectiveness of implementation; and review of federal programs for
consistency.

The Agreement identifies four preliminary goals for the Indian River Lagoon
NEP:

1. To attain and maintain wafer and sediment of sufficient quality to
support a healthy estuarine Lagoon system.

2. To attain and maintain a functioning, healthy ecosystem which supports .
endangered and threatened species, fisheries, commerce, and recreation.

3. To achieve heightened public awareness and coordinated interagency
management of the Indian River Lagoon ecosystem.

4. To identify and develop long-term funding sources for prioritized
projects and programs to preserve, protect, restore and enhance the Indian
River Lagoon system.

The Agreement lays forth a plan to identify and rank priority problems;
develop a data and information management system; inventory relevant agency
programs; produce a characterization report for the study area; prepare a
financing plan for the final recommendations; and adopt a comprehensive
conservation and management plan.

Analysis

The general thrust of the conference agreement is one of preservation of
existing resource values and benefits, and restoration of these qualities
where they have declined. Restoration of conditions is implied for most
resources although a literal reading of the agreement also implies that the
maintenance of endangered or threatened status for species at risk would be
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acceptable, as opposed to their removal from such status. Recovery plans
adopted for particular species presumably would have priority over NEP.

The conference agreement does not refer to fresh water inflow or salinity
alterations as problems facing the management conference. However, the
first two goals (To attain and maintain water and sediment of sufficient
quality to support a healthy estuarine Lagoon system; and To attain and
maintain a functioning, healthy ecosystem which supports endangered and
threatened species, fisheries, commerce, and recreation) clearly reserve the
opportunity to consider these parameters if characterization or other tasks
identify them as issues. The terms "health", "healthy", and "functioning"
are not defined operationally.
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7. Indian River Lagoon NEP : Annual Work Plans 1991-1993

Prépared by: Indian River Lagoon NEP Project Office

Three workplans describe annual activities of the NEP. The 1991 Workplan
identified 11 priority problems facing the Lagoon. The 1991 draft
identified hydrodynamics and salinity of the Sebastian River as a planned
project, noting, "In 1987, following several incidents of large releases of
freshwater from Turkey Creek to the Indian River Lagoon which appeared to
cause severe impacts on the shellfish industry in this section of the
Lagoon, this sub-basin was selected as a high priority area of concern," and
"the first hydrodynamic modeling effort by the SWIM Program will concentrate
on salinity problems in the Indian River Lagoon between Turkey Creek and the
Sebastian River."

The 1992 Workplan "Adopted submerged aquatic vegetation (SAV) as a symbolic
"theme" for the technical and educational efforts of the program."” The
Turkey Creek/Sebastian River Hydrodynamics and Salinity Model was also
proposed.

Preliminary drafts of the 1993-1995 Workplan do not refer to the Turkey
Creek or Sebastian River projects.

Analysis

The 1991 and 1992 Workplans refer to the hydrodynamic modeling effort by the
SWIM Program on salinity problems in the Indian River Lagoon between Turkey
Creek and the Sebastian River, but these projects do not appear in
subsequent workplans. Also, it is noteworthy that the 1991 1ist of priority
problems facing the Lagoon does not mention fresh water inflow or salinity
perturbations.
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I11. State Guidance
8. Chapter 373 Florida Statutes -- Water Resources Act

Prepared by: Florida Senate and House of Representatives

The following summary is adapted from Wade and Tucker (1991), which should
be consulted for a thorough analysis of the Act as it pertains to the fresh
water requirements of estuarine and marine fisheries.

The Water Resources Act was based to a large extent on A Model Water Code
developed by the University of Florida College of Law.

The Act gives general supervisory authority over water management districts
to the Florida Department of Environmental Regulation, which was directed to
produce an "integrated, coordinated plan for the use and development of the
waters of the state.” The plan is to be part of the state comprehensive
plan which, together with water quality standards and classifications,
represent the Florida Water Plan.

The Act directs water management districts to set minimum flows and levels
for surface waters, among other actions, using the criteria of reasonable
and beneficial uses. The Act defines minimum flow as "the limit at which
further withdrawals would be significantly harmful to the water resources or
ecology of the area."

A policy of the Act is "to preserve natural resources, fish and wildlife."
The Act directs the DER to consider "existing and contemplated needs and
uses of water for protection and procreation of fish and wildlife" in
preparing the state water use plan. In the administrative rule accompanying
the Act® a general state water policy is to establish "minimum flows and
levels to protect water resources and the environmental values associated
with marine, estuarine, freshwater, and wetlands ecology.” Minimum flows
are to provide for recreation, fish and wildlife habitats and the passage of
fish, estuarine resources, transfer of detrital material, and water quality,
as well as other reasonable/beneficial uses.

The Act authorizes DER and water management districts to reserve from
permitted uses "water in such locations and quantities, and for such seasons
of the year, as in its judgement may be required for the protection of fish
and wildlife or the public health and safety."

Analysis

State water policy does not explicitly state that historically impounded
streams will have minimum flows established to tidal waters. The Act
authorizes but does not require consideration of seasonal needs of estuaries
in the establishment of minimum flows. Likewise, the Act authorizes but

*/ Florida Administrative Code Rule 17-40.310 (11) (1990).
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does not require protection of nonconsumptive uses including the timing,
quantity and distribution of inflows to estuaries, in establishing minimum
flows.

The Act's general tone and intent address the problem of water use,
consumption, or diversion. It focuses on management of the impacts of water
extraction and does not explicitly refer to the impacts of excess water.
However, recognition of timing, amount and location as critical flow
parameters clearly leaves open such considerations.

There is no uncertainty that estuarine and marine considerations are to be
made in water planning and management. On the other hand, the Act is silent
with regards to the impacts of impoundments per se on estuaries. To the
extent that such structures are regulated by DER or water management
dis'cg‘(iicts(,j the implication may be justified that estuarine impacts are to be
considered.

The present Act does not require the DER or water management districts to
consult federal agencies on minimum flow decisions affecting estuaries.
However, the Act does not address state involvement in federal projects
affecting fresh water inflow.

On balance, the Act declares that state water management shall protect
estuarine living resources but offers no more specific goals that can be
interpreted with meaning for the Sebastian River project. Several programs
are authorized by the Act for implementation through water management
districts, such as consumptive use permitting, district water management
plans, minimum flows and levels, and Surface Water Improvement and
Management (SWIM) Plans. These are discussed separately in this review, as
programs of the St. Johns River Water Management District.
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9. Chapter 17-40 Florida Administrative Code -- Water Policy

Prepared by: Florida Department of Environmental Regulation

This rule implements provision of the state water policy (see above). It
states that waters of the State should be managed to conserve and protect
natural resources and scenic beauty and to realize full beneficial use of
the resource.

The rule provides that water management programs, rules, and plans shall
seek to:

1. Reserve from use that water necessary to support essential non-
withdrawal demands, including navigation, recreation, and the protection of
fish and wildlife.

2. Utilize, preserve, restore and enhance natural water management systems
and discourage the channelization or other alteration of natural rivers,
streams, and lakes;

3. Mitigate adverse impacts resulting from prior alteration of natural
hydrologic patterns and fluctuations in surface and ground water levels;

4. Establish minimum flows and levels to protect water resources and the
environmental values associated with marine, estuarine, freshwater and
wetlands ecology. -

The rule specifies conditions to be considered in the establishment of
minimum flows and levels.

The rule states that a primary goal of the State's stormwater management
program is "...to maintain the appropriate salinity regimes in estuaries
needed to support the natural flora and fauna..."

Analysis

This rule implements provisions of state water policy within DER and water
management districts. It makes explicit reference to appropriate salinity
regimes in estuaries as a primary goal for stormwater management.
"Stormwater" is defined by the rule as the water which results from a
rainfall event.

Similar to the State's water policy, the rule addresses minimum flows but

not maximum flows. These may be inferred from references to natural
hydrological parameters and appropriate salinity regimes.
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10. Chapter 17-43 Florida Administrative Code -- S.W.I.M. Rule

Prepared by: Florida Department of Environmental Regu]étion

This rule enacts the Surface Water Improvement and Management Act (Chapter
373.451 Florida Statutes). General goals of the Act are to manage waters so
as to provide aesthetic and recreational pleasure; provide habitat for
native plants, fish and wildlife, including endangered and threatened
‘species; providing safe drinking water; and attracting visitors and accruing
other economic benefits.

The rule authorizes water management districts to prioritize waters in each
district with respect to preservation and restoration. Districts are to
prepare and triennally revise surface water plans for priority water bodies.
Criteria for ranking and elements of the surface water plans are given.
Arrangements for funding and DER review are provided.

The "Indian River Lagoon Basin" is named in an advisory table of approved
surface water priority lists.

Analysis

Although the SWIM Act provides some general guidance, the SWIM rule is
notably silent as to the state's ambitions for surface waters. It implies
that some are to be preserved and others restored, "to meet Class III
standards or better." The rule's intent states that it is the duty of the
State...to enhance the environmental and scenic value of surface waters, but
no other goals or policies are given other than administrative ones. The
rule refers to the Indian River Lagoon Basin, and the legislature's intent
that a SWIM plan for the Lagoon itself is needed is inferred. The listing
of the system does not indicate whether it is to be preserved, restored, or
both.

31



11. Chapter 403 Florida Statutes -- Environmental Control

Prepared by: Florida Senate and House of Representatives

This Act addresses pollution control, electrical power plant siting,
resource recovery and management, drinking water, and other environmental
issues. The Legislature declared as public policy to conserve the waters of
the state and to protect, maintain, and improve the quality thereof for
public water supplies, the propagation of wildlife and fish and other
aquatic life, and for domestic, agricultural, industrial recreational and
other beneficial uses and to provide that no wastes be discharged into any
waters of the state without being given the degree of treatment necessary to
protect beneficial uses.

The Act defines contaminant as any substance which is harmful to plant,
animal, or human life. Waste is defined as sewage, industrial waste, and
all other liquid, gaseous, solid, radioactive or other substances which may
pollute waters of the State. Pollution is defined as the presence of any
substances, contaminants, noise, or man-made or man-induced impairment of
air or waters or alteration of the chemica], physical, biological or
radiological integrity of air or waters in quantities or levels which are or
may be potentially harmful or injurious to human health or welfare, an1ma1
or plant life, or property.

The Act permits the Environmental Regulation Commission to designate the
Indian River -- Malabar to Vero Beach Aquatic Preserve as Outstanding
Florida Waters if the natural attributes of such waters are of exceptional
ecological or recreational significance. The Act prohibits mixing zones for
point source discharges in Outstanding Florida Waters, but states
"Discharges of water necessary for water management purposes which have been
approved by the governing board of a water management district and, if
required by Taw, by the [DER] secretary” are exempt from OFW standards.

Analysis

The Act seeks to control pollution of the environment and establishes
conditions and exceptions. It allows that the Indian River -- Malabar to
Vero Beach Aquatic Preserve is eligible for OFW designation and provides
criteria for same.

Definitions in the Act make it possible to interpret fresh water as a
contaminant or waste subject to the Act. The Act exempts board-approved
discharges of fresh water from OFW standards. This exemption implies a
recognition that non-degradation standards of OFW are or may be violated by
fresh water discharges. The Act does not, however, exempt board-approved
discharges of water from its general provisions not involving Outstanding
Florida Waters. v
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12. Chapter 17-302 Florida Administrative Code -~ Surface Water Quality

Prepared by: Florida Department of Environmental Regulation

This rule provides definitions; anti-degradation standards for surface water
quality;-a classification system for surface waters; minimum and general
criteria; specific criteria; and protection for special areas.

Definitions of interest include "exceptional ecological significance,”
meaning that a water body is part of an ecosystem of unusual value;
"natural background" means the condition of waters in the absence of man-
induced alterations; and "nursery area of indigenous aquatic life" means
beds of submerged aquatic vegetation or other areas used in early
development or growth.

A chloride concentration in surface waters of 1,500 milligrams per liter is
used to distinguish "predominantly fresh water" from "predominantly marine
water." ' ’

The rule categorizes all waters of the State into one of 5 classes. Class
IT is for shellfish propagation and harvesting. Class III is for
propagation and maintenance of a well-balanced population of fish and
wildlife.

The rule provides general criteria which apply to all surface waters except
in mixing zones. One criterion states that in predominantly marine waters
the chloride content shall not be increased more than ten percent (10%)
above normal background chloride content, and that normal daily and seasonal
fluctuations in chloride levels shall be maintained.

Another general criterion states that specific conductance shall not be
increased more than 50% above background or to 1,275 micromhos per
centimeter, whichever is greater, in predominantly fresh waters.

For Classes I, II and III waters, biological integrity cannot be reduced to
less than 75% of background. (Biological integrity is defined in the rule
as the Shannon-Weaver diversity index and Background is defined as condition
of a water body in the absence of an activity or pollutant.)

The rule designates all waters of the State as Class III except as
specified. The Indian River Lagoon corresponding to the Malabar to Vero
Beach Aquatic Preserve is designated as Class II waters. The rule also
designates aquatic preserves as Outstanding Florida Waters, for which it is
Department policy to afford the highest protection. The Sebastian River
upstream of U.S. Highway 1 is not designated as OFW but is part of the
aquatic preserve, and is a Class III water body. The Pelican Island
National Wildlife Refuge is also designated as OFW.

Analysis

- Although never applied to cases of inflow or salinity alteration, the rule
states that in predominantly marine waters the chloride content shall not be
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increased more than ten percent (10%) above normal background chloride
content, and that normal daily and seasonal fluctuations in chloride levels
shall be maintained. It also states that specific conductance shall not be
increased more than 50% above background or to 1,275 micromhos per
centimeter, whichever is greater, in predominantly fresh waters. These
criteria were meant to apply as limits to the effects of a specific point
source of pollution but suggest the amounts of general change considered
tolerable by the state.

By the same token, the rule prohibits biological integrity to be lowered by
more than 25%. This criterion would have to be applied separately in fresh
water, estuarine, and marine segments of the Sebastian River and Indian
River Lagoon to be useful as a constraint on inflows or salinity change.

Careful reading of this Chapter reveals that (a) the Indian River Lagoon is
a Class II water body in Brevard County and also in Indian River County,
east of the Intracoastal Waterway, (b) all of the Indian River Lagoon is an
Outstanding Florida Water, including the mouth of the Sebastian River west
to U.S. Highway 1, but not further west, (¢) the Indian River Lagoon and

. the.Sebastian River are part of a state aquatic preserve, (d) the preserve
includes waters north of Highway 512 on the South Prong, and all navigable
waters on the North Prong, and (e) the Sebastian River west of U.S. Highway
1 is a Class III water body.
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13. Chapter 16-20 Florida Administrative Code -- Aquatic Preserves

Prepared by: Florida Department of Natural Resources

Florida law (73-534, Sections 258.39 -258.393) creates a system of aquatic
preserves implemented and administered by this rule. Goals of the rule are
to:

1. Maintain essentially natural conditions, propagation of fish and
wildlife, and public recreation including hunting and fishing;

2. Continue the preserves' essentially natural or existing condition so
that their aesthetic, biological, and scientific values may endure for the
enjoyment of future generations;

3. Preserve, protect, and enhance these exceptional areas of sovereignty
submerged lands by reasonable regulation and a comprehensive management
program;

4. Protect and enhance the waters of preserves so that the public may
continue to enjoy traditional recreational uses;

5. To coordinate with other agencies of government and to use their
programs to assist in managing preserves;

6. To encourage the protection, enhancement or restoration of [preserve
values] when reviewing applications and implementing management plans;

7. To preserve, promote, and utilize indigenous life forms and habitats,
including but not limited to sponges, soft coral, hard coral, submerged
grasses, mangroves, salt water marshes, fresh water marshes, mudflats,
estuarine, aquatic and marine reptiles, game and non-game fish species,
estuarine, aquatic and marine invertebrates, estuarine, aquatic and marine
mammals, birds, shellfish, and mollusks;

8. To acquire additional title interests in lands to promote preserve
values;

9. To maintain those beneficial hydrologic and biologic functions, the
benefits of which accrue to the public at large.

The rule also provides consistency with the requirements and authority of
other governmental agencies. The rule applies to all preserves except Boca
Ciega Bay, Pinellas County and Biscayne Bay Aquatic Preserves. The rule
includes the Indian River -- Mala