























































































































































































































































































































Q: (BY MR. EAGER). Well, the one question I have is on your spawning
sequence. Do you have the alewife followed by the hickory, followed by the
blueback, followed by the American shad in the same streams?

A: (BY MR. STREET). VYes. Now, you have several species spawning in
secession. Yes, and in some of these streams, say, like Contetnea Creek,
Fishing Creek on the Tar, Tranters Creek on the Tar, Black, South River system,
a number of those that are big enough to have shad. Usually your first species
in there will be alewife or hickory shad, then blueback and American almost
together. Several species will spawn in the same stream, but possibly different
portions of the stream. The herring go out to the swamps if they can get to
them, whereas the American shad and hickory shad will spawn in the main stream.

Q: (BY MR. EAGER). And your nursery areas are documented by using what
catching technique? :

A: (BY MR. STREET). Mostly seines.

Q: (BY MR. EAGER). Beach seine or trawl?

A: (BY MR. STREET). No, beach seine is our major gear. We’re also using

trawls. We develop an index of abundance on river herrlng every year in the
Albemarle and it’s by seine. We have used the same seine at the same places
since about 1974.

Q: (BY MR. EAGER). Are you using a 20 foot?

A: (BY MR, STREET). A 60 foot beach seine with quarter-inch bar and an
eighth~inch bag.

Q: (BY MR. EAGER). And two horses to haul it?

A: (BY MR. STREET). Two people can do a 60 foot seine. A hundred foot

would require more. But two people can handle a 60 footer.

Q: (BY MR. HALL). Mike, you mentioned a possible problem with the peak in
hydropower facilities on the Roanoke River. But those dams have been there for
a long time and including times when the fisheries were in their peak.

A: (BY MR. STREET). That’s right, I agree.
Q: (BY MR. HALL). So, what are your comments on that?
A: (BY MR. STREET). I think it’s a combination of factors. I think

that’s a part of the factor. ,Hydropower operation basically determlnes the
area of spawning. When there's not much water coming through fish can t go as
far up into the rapids. Wwhen there’s a lot water of water coming through the
dams the flsh have to get uw into the rapids. There is some evidence, I
honestly can ’t cite it, but Hassler has said, and some other folks have stated,
that the further up spawning is, the more successful whereas, spawning
downstream, potentially, is less successful. I guess that’s from a fer-
tilization viewpoint. Hassler did some analyses of his data through 1980 for
us, and more analyses need to be done. He indicated that high flow and low flow
are equally detrimental as far as spawning success of striped bass in the
Roanoke River, and that moderate flow will generally result in the best repro-
duction. There are several factors. You must consider the available spawning
area but at the same time high flow can also wash the egs out into the swamps
in the middle and lower river areas, and they will be lost and will not develop
because they settle to the bottom and die.
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High flow also has the potential for washing larvae through the lower
river delta area, and out into Albemarle Sound before they start feeding and
where food is scarce for initial feeding, and, also, prevent development of a
good plankton-prey community in the lower delta area. Roger Rulifson has done a
lot on this relationship.

Q: (BY MR. HALL) It would seem then, that the primary purpose of most of
these dams that you Te talklng about up there is flood control. And the purpose
of a flood-control project is to even out the flows so that you don "t get a
situation like at John S. Kerr this year. They had the highest water on record.
Now, had that dam not been there, that would have all gone down stream. And so,
it does even it out, some. Now, I'm not justifying or saying that the dams
don’t have any 1mpact at all.

Q: (BY DR. MANQOCH). 1I’ve been on the Kerr Reservoir-Roanoke River

system for twenty-seven of my forty-four years, as a child and young man at Kerr
Reservoir and as an adult or the River. The basic problem with the Kerr
Reservoir and the Roancke River is that the philosophy has changed. Flood
control is no longer the first priority. In fact there has been little of the
development in the Basin that the Corps anticipated. The first priority in the
Kerr Reservoir appears to be recreation.

A: (BY MR. STREET). The peaking power at Roanoke Rapids is the major
fluctuation affecting the immediate spawning grounds.

Az (BY MR. PAYONK). Well, the way the reservoir is operated is that there
is a Rule Curve, and Max Grimes--do you know Max Grimes?

Q: (BY DR. MANOOCH). VYes.

A: (BY MR. PAYONK). Max Grimes operates the dam according to that curve,

and he is not going to let anyone tell him how to do it, because he has
experlenced that if you start dev1at1ng from your plan, from your Rule Curve, you
get in trouble. I mean, because you'd have downstream effects and upstream
effects. You'd have people downstream hollerlng that there’s not enough water.
And the people upstream are hollering that there’s too much water. So, he goes
by the Rule Curve.

Q: (BY DR. MANOOCH). Did you know that the State of North Carolina is
involved in litigation over this issue?

A: (BY MR. PAYONK). Oh, I know. Yeah, I know that.

Q: (BY DR. MANOOCH). Okay. You're going to see a lot of this coming out

in the near future, the aspects I just referred to. In other words, flow
releases and impacts on downstreams resources.

A: (BY MR. STREET). The Rule Curve needs to be evaluated. It may need
some adjustments.

There’s an attraction theory, that attraction flows are needed. And
that is in the Rule Curve to get striped bass up to the spawning grounds.
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There have been years of high water in the late seventies and early
eighties. There were three or four straight years when the Roanoke River valley
was under water. They were very wet years. The flood plain was under water for
eight, nine months of the year. Those years were unsuccessful spawning years.
In the beginning the Corps prevented floods, absolutely, major floods. Now we
wonder.

A: (BY MR. PAYONK). There are many factors that g into play, many
resources that have to be considered in addition to fisheries resources. When
you start flooding people’s homes, those things have to be considered, and will
be considered in operations.

A: (BY MR. STREET). There’s plenty of land that’s spread around to every-
bogy. I mean, allowing development in the flood plain, this sort of thing.

It's all in the area. Nothing can be separated out. It may well be possible to
re-evaluate the Rule Curve and come up with some improvements in it.

We have worked with Union Camp in the Upper Chowan, which has a very
large discharge, just above the North Carolina/virginia border. In low-water
years, their discharge can be eighty percent of the Chowan flow. But we ve
worked with them so that they can discharge earlier in the winter than they
previously have. So that by the time the anadromous fish come in the late
winter or early spring, their discharge for the year is over. So, one reflects
on this kind of thing. But there are some real problems there.

Q: (BY DR. CHRISTOFFERS). On your juvenile striped bass index, when you
have a long time series of data taken at an individual point, do you do anything
to monigor the water quality and the habitat of those points to see whether or
not you've had shifts in habitat character that may account for the fish leaving

the area?

A: (BY’MR. STREET). Well, those--okay, those data are from Bill Hassler.
And he doesn't, to my knowledge, take any environmenta; data. We, however,
sample those same areas every other week from him. He’s out there every other
week, and we do the in-between weeks. And we do have salinity-temperature data.
We also sample other areas of A%bemarle Sound for striped bass, because if you
have a dominant year class they re going to be spread all over the place.

Q: (BY DR. CHRISTOFFERS). I was looking more at the carrying capacity
objective. If you’'re looking for a sandy, cobble-type bottom which is preferred
by the younger fish, and if the bottom is silted in, in that way the habitat is
no longer as attractive.

A: (BY MR. STREET). Most of tgese areas are right or about the break
where it starts to drop off. And it’s principally sandy bottom.

Qs (BY MR. COLE). Well, something happened at your Commission group
meeting yesterday that I think might be of interest to this particular group.
The State of North Carolina is currently allowing mechanical clam harvesting,
which has been internally viewed in the state as almost dredging. It is a
dredging operation. I thought maybe you might want to give some time to
discussing this. This,is a classic management case of fishery activities,
dredging, you know, it's the same thing.
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A: (BY MR. STREET). This is my personal view on mechanical harvest of
shellfish.

Q: (BY MR. COLE). You might explain to them how you got in this mess.
As (BY MR. STREET). Okay. Do you want to take the time? Five minutes?

DR. HOMZIAK: Well, if I can, as sponsor in this, this is an important
series of considerations because one of our charges is to acquaint effects that
are similar to suspended sediment load, with those similar to those created by
dredging and dredging-type operations. Clam kicking, bull racking, scallop
dredges, shrimp dredges are sources. of sediment loads into the water. Anything
along those lines is entirely welcome. You can spend however much time you
want on that.

A: (BY MR. STREET). Okay. Mechanical clam harvesting in North Carollna
is done with hydraulic clam dredges. Everybody knows what they are? Iit's a
push-escalator dredge approximately three feet wide. It digs about six inches
into the bottom. The clams are washed up by water pressure onto a belt, and
they come to the surface. This has been going on in North Carolina for probably
20 years. There are about 20 rigs in North Carolina.

Kicking is washing clams from the bottom using a propeller wash. Clams
are caught in a very heavily weighted trawl that drags very close behind the boat.

Then there’s outboard kicking where you just do the same thing and
let the water clear and go back and pick them up.

Stick raking, this is where you have a rake on a small skiff, kind of
tied to the front of the boat, or the back of the boat with an outboard motor.
And you just kind of drag it along using the boat for power. It’s a bull rake
pulled with the engine power. We ve,had people go out and just use a little
portable pump to wash clams out. We ve had people harvest clams using a plow
behind a mule. I'm serious. The kicking, using outboard washes as the predoml—
nant, mechanical type began, probably 30 years ago, in Core Sound, which is
eastern Pamlico Sound. It’s Carteret County above Cape Lookout. From Cape
Lookout to near Ocraccke Inlet. And they ’d start, using a small boat. They
would put a stake in the ground, tie onto it, and just go around and around.

In the mid-seventies, they began to get a bigger boats. 1976, ’77, and
’78 were extremely cold winters. The northern clam areas, particularly Long
Island Sound, were frozen with very heavy ice. All of 3 sudden clam prices went
through the celllna In North Carolina people said "We’ve got to get a lot of
clams that winter. We had no regulations, no restrictions. They kicked up
grass beds, oyster rocks, and everywhere else.

Clam landings just went uwp drastically. Over a two or three year
period we began to regulate it. Ffor the last several years we manged a clam
fishery using our proclamation authority that I described earlier. The
adminstrative orders were in effect in 48 hours with a written public notice.
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We determined the areas where kicking and all mechanical harvestors
come under the same regulation. We used to separate them. The dredgers took us
to court. We could mot prove that dredging had any more or less effect than
kicking. They are the same. That was an out of court settlement two years ago.

The areas that we opened to mechanical dredging, the legally opened
areas, are mostly clean sand or sand and shell bottom areas. Water depth
varies from approximately two feet to eighteen or twenty feet in some areas of
the New River. We do not open grass beds, open oyster beds, or open muddy bot-
toms, primary or secondary nursery areas, to clam kicking or to the mechanical
harvest of clams. Violations do occur. Our people do the best they can with
it. But there are some areas where very honestly th%s is the best method to
harvest these clams. In open water areas, where you ve got winds to be con-
cerned about, your can "t sit there and tong them very easily.

This is strictly a winter fishery, open in December. Under our revised
regulation this year the dlrector can open and close the areas between December
1st and March 3lst. So, it’s a cold water fishery, when biological activity is
generally at its lowest ebb for shellfish and finfish. 1In the areas we open, I
personally think the mechanical harvest is a very good method in those areas.

I don’t think it has a significant environmental effect in those areas. In fact,
there are a number gf areas, lower New River, for example, just below Highway

172 bridge, that we ve opened, closed and reopened. It rotates, every other
year. The area is clammed by several large hydraulic dredges. And it comes back
every time. I think ,we ’ve been through five cycles. And Core Sound rebounded,
although they say it’s getting a little tougher to get clams. There is a one-
inch minimum size, and our enforcement agency has been pretty tough about
adminstering the regulatlon.

In the areas that we opened, and under the conditions that we impose, I
don’t think that there’s any significant negative environmental effects.

In some areas there were initially very hard sand bottoms with clam
populations, mostly large chowder clams. These bottoms, having been worked,
actually may be more productive now. There are more clams per unit area. Maybe
the same biomass, just distributed differently. Instead of just a few large
ones, a good number of smaller ones.

Q: (BY DR. RULIFSON). How many acres total in the state, Mike?

A: (BY MR. STREET). There's something like 25,000-26,000 acres of 2.2,
2.3 million estuarine area that are open for mechanical clamming. We opened
a number of areas of the intercoastal waterway channel to this gear. Dredges
only, because of the depth of the water.

Q: (BY DR. HOMZIAK}. I just had ,a question about the technical detail on
the permitting. Wwhen you say that you ‘re trying to limit off of nursery areas,
I know that the department has made Very little effort to identify which are the
nursery areas for the variety of species. But the sand bottom, clean sand
bottom, is there a standard established for, you know, the percent of silt clay
or something like that?
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A: (BY MR. STREET). No, it’s rot based on bottom-sediment sampling. It’s
just, "This is a clear, sand bottom. There’s no seagrass in it. No scallops.
No oysters™ And we generally try--one of the ripoffs we’ve had in management

is that we would try to follow the outlines of the--you know, "keep them off the
grass.” And our lines would frequently--kind of like--there were stakes in it.

This year we’re going to make a real effory to make them straight. And
if that costs them some clean sand bottoms, then it’s going to cost them. But
they knock our stakes down an awful lot, little things like that.

It’s a very real enforcement problem begause clams are so lucrative.
They hit twenty cents each this last season. It’s about a seven and a half
million dollar fishery for fishermen.

It’s on permits, but not limited entry. Just so we know who they are.
We have catch-effort data. But probably only around two hundred or so of the
permits are utilized.

And then within those 25,000 acres or so, the productive areas are far
less than the total area available.

DR. HOMIZAK: Thanks. I appreciate your taking the time to tell us
about that.

(THE MEETING WAS RECESSED

AND THE WORK GROUPS WERE BEGUN)
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WORK-GROUPS GENERAL SUMMARY

Mark LaSalle
Waterways Experiment Station
Vicksburg, MS !

Introduction

Based on discussions of available information on dredge-induced
environmental alterations and their potential impact on anadromous fishes (e.g.,
shad, river herring and striped bass), the working group was charged with iden-
tifying data gaps and making recommendations on designing studies to address
these issues. To accomplish these tasks, participants in the working group were
divided between two subsections: one dealing with adult and juvenile fishes,
and a second dealing with eggs and larvae. Synopses of the general conclusions
of these subsections are provided below.

Fish Eggs and Larvae Subsection

Members of this subsection took the approach of listing and discussing
specific environmental alterations of concern as they related to fish eggs and
larvae. Information on both the known or perceived tolerances/montolerances of
species of concern and the probable magnitudes of”dredge-induced alterations
were considered. The Importance of site-specific conditions was emphasized.
Each environmental alteration was ranked as either a low, moderate or high con-
cern. Ranking reflected a combination of the availability of pertinent infor-
mation and no information on a given topic and did not necessarily relate to the
amount of information. Due to time constraints, no attempt was made to recom-
mend approaches to studying these issues.

Concern/issues falling within each rank category are listed below along
with a brief statement of justificiation for the assigned rank.

High Concerns

a) Entrainment - given that eggs and larvae of most anadromous fish spe-
cies are passively carried by currents, they would be unable to avoid potential
entrainment by a hydraulic dredge.

b)  pH alteration - a site-specific concern particularly relevant to areas
characterized by low pH waters and by sediments with high organic content (e.g.
hydrogen sulfide, tannic acids) which, if sufficient quantities were suspended,
could alter the pH enough (as little as 1/2 a pH unit) to affect development and
affect tolerance/susceptibility to chemicals present in the system.

c) Chemical mobilization - in cases where sediments are known to be
contaminated by chemical pollutants, concern is for both potential acute as well
as sublethal effects.

d) Particle adnesion to eggs - totally achesive or semi-achesive eggs may
be susceptible to damage by elevated concentrations of suspended sediments which
could adhere to surface membranes. As a consequence to increased density, eggs
would sink to the bottom, which might lead to smothering or burial.
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e) Food source depletion or impairment - concern for the direct effect
(entrainment, turbidity induced reductions) of dredge operation on zooplankton
swarms that serve as a major food source for newly hatched fry. Because the
spatial distribution of zooplankton swarms is believed to be patchy, the elimi-
nation of a given swarm at a critical time could reduce a food source leading to
mortality of young fishes.

f)  Ingestion of particles by larvae - suspended sediment particles of the
appropriate size (closely matching that of zooplankton prey) could be ingested
in place of the target food, thereby affecting growth of larvae. This represents
a potentially more serious problem in times of low zooplankton abundance.

Moderate Concerns

a) Burial of eggs - burial and subsequent smothering of eggs may be a
problem, but gererally only within a limited area arcund the dredge.

b) Change in hydrodynamics - potential changes in water circulation
within the body of water being affected, if real, may alter the transport of
eggs or larvae.

Low Concerns

a) Dissolved oxygen reduction - reduction in dissolved oxygen is
generally not appreciable, in part due to the dilution with uaffected water
passing by and because most areas will have dissolved oxygen levels at or above
the 4 ppm level considered to be the minimum for a healthy populatian.

b)  Temperature alteration - temperature would not likely be affected by
introduction of sediments into the water column.

c) Light reduction or attenuation - the affected area around an operating
dredge would, in most cases, represent only a small porportion of the area
available for primary production and would be affected for only a short period
of time.

In addition to these general conclusions, the members of the subsection

expressed the need for consideration of site-specific conditions and
synergistic effects of more than one concurrent alteration.

Adult and Juvenile Fishes Subsection

Members of this subsection concentrated their discussions on the
effects of turbidity on adult and Juvenile fishes using the general categories
of a) adult migration and passage, b) juvenile migration and passage, and c)
Jjuveniles on nursery grounds. Discussion of each category included the most
effective types of studies (lab and/or field) for evaluating the effects of a
given environmental alteration.
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Adult Migration and Passage

Laboratory studies. A good first step approach to evaluating turbidity
effects on adults as well as juvenile migration would be the use of laboratory
based turbidity avoidance studies. The sum of both artificial and natural
substrate at varying concentrations could provide gross information (positive or
negative response or no response) upon which more elaborate tests could be
based. The use of artificial substrate would allow the evaluation of turbidity
alone, avoiding any complication due to unknown compounds that may be present in
natural sediments. Natural sediments, however, could be used for comparative
purposes.

Field studies. Field studies should be designed to evaluate the
consequences of a dredging operation over the entire period of migration of the
stock. This would allow for evaluation during different environmental con-
ditions and stock levels. An experimental approach, controlling for dredge
operation (dredge-on/dredge-off), would provide comparative information for any
given time period. Parameters such as turbidity and dissolved oxygen levels
should be monitored for each experimental condition and used in conjunction with
estimates of fish abundance to evaluate the effect of the alteration(s). The
use of multiple methods of fish monitoring was recommended to increase the abi-
lity to detect fish presence/absence (e.g., acoustics, tracking, netting).

Juvenile migration and passage

Juveniles are inherently less important to a given stock because the
loss of a single juvenile is not equivalent to the loss of a single reproductive
adult. It is recognized that juveniles will suffer greater mortality from a
number of sources. Blockage of upstream migration of adults to spawning
habitats is potentially more detrimental to a stock than blockage of downstream
migration of juveniles. Laboratory studies on turbidity effects should
concentrate more on tolerance and stress-related impacts rather than on
behavior-related problems. Field studies on plume avoidance could be attempted
for downstream migration using stationary acoustic monitoring techniques. The
use of sonic tracking was discussed and was determined to be not feasible
because of inherent difficulties in handling of equipment and fish and
logistics.

Juvenile on nursery grounds

In the case of dredge-related impacts to nursery grounds, scale is an
important consideration. Site-specific information on the relative porportion
of a given site which would be affected must be considered. It is recognized
that juveniles, unlike larvae, are mobile and can avoid any affected areas.
Laboratory studies on the effects of sediment and/or constituents within it
could focus on stress related phenomena. Feeding response was considered a low
concern because of the mobility of juveniles.
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WORK-GROUP SUMMARY
(Eggs, Larvae and Juveniles)

Roger Rulifson
East Carolina University
Institute for Coastal and Marine Resources
Greenville, NC

Our grouw worked on eggs and larvae I think the consensus was that
there are two sides of the fence and it’s very difficult to try and stand in the
middle, but we tried. We came to the conclusion that there are three tiers.

The first tier is: if there’s a problem with dredging during a window in which
anadromous species are on spawning grounds (dlctatlng that there be no
dredging), the Corps might have to come in and say we’ve got to dredge, so what
can we do?

So then we move to tier two, which would involve making jugment values
based on technical information as to whether or not dredging can be done. If
so, can it be done in a part of a river system without affecting the rest of the
system?

The third tier, of course, would be political, where the decision might
perhaps be made on an emergency basis, or at the very highest levels of govern-
ment which might not even consider technical information.

We identified several categorles and I will go through those. Maybe
not in the right sequence, but you ’11 at least get a flavor of our discussion.

First, the item of entraimment using hydraulic dredges or whatever
type of equipment. Entrainment was thought to be a high priority item for
site specific problems. Most of the things that we talked about were site spe-
cific. In other words, if you are dredging in a stream that is very narrow, you
are under physical constraints, meaning that some of these items will take a
very high priority. If you are dredging in an area that is quite wide, a mile
or two wide, then a lot of these items become very low on a priority list. 1Is
that correct, Jurij?

DR. HOMZIAK: Yes.

DR. RULFISON: feel free to interject at any time. I may throw in a
personal opinion or something which was not discussed.

DR. HOMZIAK: My quick explanation of the tiers, what we had basically:
Tier I was that there is no conflict, no overlap of issues. In other words, we
need to identify where we re worklng, where the worklng areas are, and where the
important nursery,and egg-laying areas are. That’s the first tier. If there is
no overlap, there s no problem. It leaves our jurisdiction.

Tier 2, there is an overlap. That’s when we need the technical data to
make a decision on where the problems could occur.

Tier 3 is beyond the technical data and is in the political arena, and
the technical information is not going to help much anyway.

DR. RULIFSON: Very eloguently said.
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Entrainment was considered a high-priority item simply because the eggs
and the larvae are pretty much unable to avoid the area, and so they would
drift. They could drift right through the plume area and become entrained in
the hydraulic dredge or with the cutters, and so forth.

Burial of the eggs is considered a medium priority. I think most of us
felt that burial would occur within a very limited area. If this was in a small
stream in which the entire stream was blocked by the plume, of course this would
be a very high priority item. If the eggs were coming downstream and passing
through this area, chances are rather good that they would be buried.

In other words if we expanded this scenario to a river one mile, two
miles, or five miles wide, the chances of burial would be very slim, just
immediately within the plume area.

Next, pH. pH was considered a high-priority item, if we’re looking at
a site-specific basis. A lot of the areas that are dredged are very sandy, but
there are a number of areas that may have high organic content. The areas may
have a lot of hydrogen sulfide-type sediments involved, or tannic acids and so
forth, so pH may be at the lower limit of the stressful region. We could have
a situation where we have a shift of half the pH unit, which may be critical for
these two life stages.

Dissolved oxygen was considered very low on the priority list. Some of
the dredging studies that have been done indicate that dissolved oxygen is not
changed appreciably in the area of dredging. With the dilution factor, and the
fact that most areas are going to have four milligrams and above of dissolved
oxygen, which is considered the lower limit for a healthy fish population, then
thig will not be a problem. There may be certain instances in which dissolved
oxygen becomes a major issue under very stressful conditions, and those have to
be considered on a case-by-case basis.

Temperature too, is a very low priority item. Of course, in a case
where you have sudden shifts in the temperature not caused by the dredge under
natural conditions, we may ask that dredging be suspended because of the
additional stress to the system.

Chemical mobilization was considered a high priority item, although
certain Corps members felt that 95% of all sediments that are dredged have no
pollutants or toxics in them. Again, this aspect needs to be defined further
and some of the mobilization chemistry needs to be discussed and researched.

DR. HOMZIAK: Roger, I guess, in addition to what you're saying is that
we again stressed the idea of site specificity. First of all, in relation to
the earlier question of pH. If there is going to be pH shift, the possibliity
of any kind of contaminant or some kind of contaminant, or even matural
substance mobilization was important.

Two, if we’'re dealing with an already depleted population that is
down in the lower range of its numbers, it would be perhaps more sensitive to
even natural mortality from things resulting from chemical mobilization or
contaminant shifts.
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And finally, the idea, rather than endorsing immediate research to the
issue, we recognize the fact that a significant amount of research in the area
is already going on. We would be tracking that research to see how it applies
to,the questions that we have in hand, and then act on it and re-evaluate it as
it's going along to see if we need to actually get involved in the research in
this area.

DR. RULIFSON: The hydrological conditions, and the way that the water
circulation patterns may be changed, was considered a medium priority. Do I need
to say any more about that?

Particle adhesion by the eggs was considered high. The reason we
considered it high was because a number of anadromous species have eggs that are
semi-achesive or totally adhesive. Because of the nature of the fine silt-
clay particles being able to travel long distances and the fact that it only
takes a few minutes for these particles to adhere to eggs, we felt that this was
a very high priority item. A high achesion rate could sink the eggs and put
them on the bottom where they would eventually smother. Or, if the sedimen-
tation was high enough, it could eventually bury the eggs.

Food source, zooplankton. No one knows what effects high-suspended
sediments have on zooplankton. It may be that zooplankton are affected
similarly to eggs or larvae. In other words, if the zooplankton community
passed through a plume within a several hour period, it might cause a demise of
the zooplankton population. Because of the very nature of fish larvae and their
requirement for eating very soon after hatching, a several-hour window of no
feeding because a complete zooplankton population was wiped out in a certain
area, and the fact that larval fish and zooplankton there a very patchy
distribution, we thought this was a very high priority.

Light reduction or light attenuation, we believe, has a low priority.
In the case of phytoplankton production, we’re only talking, perhaps, several
hours at the most, for phytoplankton passing through a plume. We’re also
talking about a very small area in relation to the total productivity of the
system. We felt this was a very low priority.

Injestion of particles by fish larvae. We felt this was a high
priority. My work on the Roanoke River indicates that in times of low zooplank-
ton distribution, the injestion of particles by fish larvae is a real problem.
If the larvae were subjected to high levels of particles relative to zooplank-
ton, a point made yesterday by Mary Ellen Dore, the fish are going to try
and be rewarded for every feeding strike they make. If it happens to be a food
particle that they egt, fine. If it happens to be a sediment partigle that they
eat, fine. They won't be able to tell the difference as long as it's the right
size.

Those are all the different categories. Does anyone have any
question or more comments on these?

DR. HOMZIAK: One comment. Several of the items were not simultaneous.
The one depended on the other. A specific case was the research on zooplankton.
Given that suspended sediment fields involved did not cause direct mortality
then we would reed to perhaps look at, @ back to, the sublethal effects. Once
we got beyond the lethal or chronic effects, then we started looking at the
sublethal effects. So it was not that both ranked high in priority, but they
were not temporarily occurring at the same time. One would come before the
other.
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DR. RULIFSON: Also, some of these are synergistic effects. And
realizing that, we didn't really take them into consideration. For instance, pH
and chemical mobilization go hand in hand. And so, even those were discussed,
we all decided to take them separately.

MS. DORE: Yes, I have one other thing to add. One of the things we
came up with in this group was to map out what we have in terms of a spawning
area. Where we now, in our own jurisdictions, know where the eggs and larvae
are for a number of these species.

DR. HOMZIAK: Let me just fill that in. I’ve got the notes on it.
What we recommended were, first of all, to map the areas in terms of temporally
and spatially mapping both the spawning and nursery areas where the eggs and
larvae occur. So, in a fashion, it will be consistent among regions and states
and such. We would all have the same basic plans to work from., where the
interaction between dredging and these areas would occur. That’s the first step.
It would put us back to tier one. We recommended that the areas be identified
with the same critgria. So, where in one state it’s identified the same way as
another state. We re trying to fit this into the management plans that are
currently being developed for anadromous fishes along the east coast. If this
could follow somewhere when they re planning their spawning and nursery areas.

The second recommendation was a compilation of literature of the known
physical parameters and their effects on egg and larval biology and ecology, so
we could all work from a common data base as opposed to some parties knowing
some information and other parties knowing other information.

We would all reed to be on a common ground to be able to address the
issues specifically. Those are the recommendations that we came up with, of
certain “medium™ activities.

DR. RICHKUS: My only comment there is that I kngw many, many states
have spawning and nursery areas mapped out. I mean, that,s a generic thing that
people have done for years.. And on the literature, I can t believe that
somewhere the Corps doesn t have summaries of literature on the dredging effects
on eggs and larvae.

DR. HOMZIAK: While that is true, we do not have some of these other
facts. But the kinds of lists that we developed, take for example Roger’s work
with the chemical immobilization and pH, the facts brought out by Mike Street
about the effects, specific things, black water streams and things of that sort,
in our area, and we had not considered at times, we need to be able to compile
the information that we have both in published and gray literature.

DR. RICHKUS: But I guess there are things that, just as an example, in
the Chesapeake Bay there was an exercise gone through to establish water guality
criteria for resource species. And one element of that was to go through the
literature, uwpdate all the literature on the effects of all these diffegent
constituents on eggs and larvae. That's just one of many documents. I'm always
cautious of redoing stuff that’s been done before.

DR. HOMZIAK: Sure. We don’t need to re-invent the wheel.

, DR. LASALLE: A very big pgoblem, and what we’ve already suggested, if
it’s a piece of gray literature, it's very difficult to even know about it.
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DR. RICHKUS: Also, if it’s gray literature, it may not be worth
worrying about. You wind up with compendiums of information, two-thirds of
which is actually bad.

DR. LASALLE: The idea, though, is that we all have to be made aware of
the literature, even if it’s only gray literature.

, DR. RICHKUS: I question that. It may be better that you don’t know
that it's out there.

MR. STREET: Not recessarily. In mapping of nurseries, for example, in
our agency, most of what we do is gray literature. Federal aid reports where we
have mapped the spawning and nursery areas. And we have listed them.

DR. RICHKUS: I have less of a problem with the mapping than I do with
any kind of study that was done by somebody that supposedly represents the
effect of an contaminant on something that wasn’t peer reviewed. And we all
know of loads of them where the results are just not correct. They're just not
acceptable.

DR. LOESCH: On his point of mapping, also, you have to be careful of
where it was done, or just once, because in Virginia we will see the nursery
area and the spawning grounds change by 10 to 15 miles in the Mattaponi and
Pamunkey, depending upon whether you ve got a wet season or a dry season or
spring.

DR. RULIFSON: Yes, that point was brought out. It’s not a consistent
thing, but changes year to year.

DR. LOESCH: It’s dynamic all right. It would be wrong to consider it
static.

DR. LASALLE: Can I make one last point relatlve to just what you were
saying? Whether it’s gray literature or not, there S one thlng we as scientists
forget quite often. We take one study and say “Hey, here it is. And repeti-
tion is very much needed regardless of what issue you're discussing. All we can
get is repetition.

Let me make just one further point on the gray literature. That there
have been studies conducted where they have looked at what are the chances of
any particular study being--

MR. KASUL: Good or bad.

,OR. LASALLE: --put in the llterature. And very often, the studies
that don’t show significant effects don’t end up in the literature, while those
that do, do end w. So, you end up with a publication bias which can mislead you
about the general results.

DR. RICHKUS: But my impression of gray literature is, 1nvarlably, it
shows up to support the point that somebody is trying to make whether it’s a
negative result or a p051t1ve result. And without that peer rev1ew--I mean,
even with the peer review, you wind up with published literature that’s
controversial.

DR. HOMZIAK: There’s a mechanical solution to the problem area, and
that’s that the identification in a review of peer review versus--a point could
be substantiated by peer-review literature or have no substantiation of peer-
review literature. And there are other risks associated with them. And you
use this at your own risk.
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WORK-GROUWP SUMMARY (Adults)

wWilliam Richkus
Versar, Inc.
Columbia, MD

Okay, for adults and juveniles we identified three categories, three
phenomena: Adult migration and passage, juvenile migration and passage, and
Juveniles on the nursery ground, in terms of concern about the dredging effects.
For adults migratory passage, we discussed a lot of different aspects of it. We
discussed the Delaware River study as it's playing now. I think we viewed that
as kind gf the last-resort approach that one might use when there is an issue
that can't be resolved and all you want tg do is monitor whether something is
happening or not. And then, if something’s happening, that triggers off an
action, such as the cessation of dredging. However, you don’t learn anything
from,that study because you don’t have mechanisms. You haven’t identified
what's going on and why it's going on. The information is not transferable. So
the approach, unless you instituted it as a monitoring approach for dredging
operations everywhere, is not a productive way of resolving dredging and migra-
tion issues.

We discussed what you might do in order to try to get at these issues
and resolve them. One, sort of a light bulb went on when Dick said, *Wwhat about
laboratory studies?” And we all decided since nobody has demonstrated that any
of the alosids respond to turbidity, you could do a very simple laboratory
avoidance study. And you could do it in a variety of ways. You can use
artificial substrate, artificigl sediment, and create different turbidity
levels and merely see if there's avoidance, using natural river water. This was
viewed as sort of a field experimental study where you pump water through some
type of avoidance chamber, and expose them to natural sediments, and artifical
sediments. The intent is just to document that there’s a response to turbidity.
That answers one questign which is unresolved right now from existing infor-
mation based on what we ve discussed today and yesterday.

There was a lot of debate about using artificial sediments which would
give you a response to turbidity, versus natural sediments which would give you
a response to turbidity together with whatever other constituents were in the
sediments and so forth. The conclusion was there should be some types of
studies done with both. The intent here was not to get into an extremely pre-
cise characterization of what constituents were causing the response, but more
or less to give a simple basic set of information that allows you to say that,
yes, these fish do avoid turbidity and perhaps some other major constituents.

That information is not sufficient to resolve the issues. That’s
viewed as a backup set of information which is transferable, or perhaps might be
transferable. In addition, you’d have to do field studies. The concept here
would be to use an experimental approach where you had a dredge operation in a
location that could pose a problem. You would have a study that extended over
the entire period of migration of the stocks, so we had different envirommental
conditions and also different stock levels.

It would be a situation where you controlled the operation of the
dredge. So you’'d have periods "dredge on,” and "dredge off.™ You would monitor
the water quality and other environmental imports caused by the dredge. Just
simply mapping out turbidity plumes, oxygen levels, and so forth, to document
the affected area.
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And then, for monitoring fish movements, you'd consider using multiple
methods. Accoustics with some type of minimal ground truthing to identify what
you re looking at would be useful for looking at avoidance and route of migration.
Tracking would give you information, much more specific information, on exactly
what the fish were encountering and what it was doing.

The measureable factors were the degree of movement or blockage,
whether fish got past the dredge or didn’t, the rate of movement past the
dredge because there’s concern about delay during migration to spawning, and the
route or avoidance. In other words, there might not be a delay, or there might
be a delay because the fish have to take an alternative route. That’s basically
where we stood with the adult migration.

With juvenile migration, we had a lot of discussion on this. I think
the consensus was that juveniles are inherently less important than adults
because adults, a 51ngle spawning adult, is one spawning uwnit. Juveniles going
out are obviously 901ng to suffer a lot of mortality. So, if you lose a percen-
tage of juveniles it’s less important than losing a percentage of adults.

Laboratory studies with juveniles, we felt were important, to look not
so much at behavior in response to perturbations, but actual stress and mor-
tality effects. That might be more likely to be a concern. We had a lot of
discussion on whether Juvenlles coming downstream can avoid the plume. At first
we were saying they couldn "t because they’re just following the current down and
all of a sudden they're in it. It’s a little different than coming upstream
But then it was pointed out that in tidal systems, obviously, the plume is
dispersed. And also they can visually detect the plumes. So, we kind of
dropped that idea.

Tracking studies, such as sonlc tracking, would be very difficult for
juveniles, particularly alcsids. It’s possible, but 'difficult. ,Probably Jjust
not feasible. Not worth doing. You can monitor movement if you re in a system
where there aren’t too many other species around. ‘Conceivably something like
stationary accoustic monitoring could be used just to track net passage past the
plume, look at rate of passage and total passage, whether there was blockage or
not. OQOverall the general aspect of juvenile mlgratlon was considered a lower
priority than adult migration. ;

Finally, juveniles on the nursery ground. The major concern there
would be some type of environmental alteration that affected the survivability—-
that had affected a portion of the nursery ground. So, the scale of size of the
perturbed area would make a blg difference as to whether it’s important or not
If it s a dredging operation 1n a very, very large extended nursery area, it’s
probably a low concern. If it’s a perturbed area in a rather small nursery
area, it becomes important. The concern here would be primarily with the
effects--the stress and mortality effects of sediments and the related
constituents, which could be looked at through laboratory studies.

Feedlng response was a concern, but juvenile fish, generally,
especially in the fall when they Te large are very mobile. They cover a lot of
territory. If the dredge effects are in a falrly small, confined area, feeding
effects may not be important. And, also, they d be dlfflcult to establish. The
fish could have fed somewhere else and be in the plume when you catch them, or be
in the plume with an empty stomach because there wasn "t any food somewhere else.
So, feeding studies were considered a low priority.

And that’s about where we stood.
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CLOSING SUMMARY

Charles S. Manooch, III
National Marine Fisheries Service
Beaufort, NC 28516

I had the pleasure of opening the meeting at 0800 on the 18th, and
welcomed everyone to Raleigh and thanked all of you for taking time to par-
ticipate in this meeting.

If you will remember, you were challenged to work during these two
days to develop recommendations for studying effects of an operating dredge on
anadromous fish movements in the vicinity of the dredge. This is an area about
which very little or limited information is available.

The attendees were asked to serve as an unbiased jury of experts,
and to make recommendations based on fact or an attempt to ascertain facts.

Jurij Homziak discussed some of the problems confronting the Corps of
Engineers in the field, their funding and costs, hazardous conditions, and water
flows that impacted the effectiveness of dredging operations. He discussed the
differences in the mission of the Corps of Engineers compared to state and
federal conservation agencies or groups. Mission emphasis has often lead to
confrontation. Jurij mentioned that there is often reason to question the
quality and the variability of data that is presented in response to a
dredging proposal. Jurij then reviewed and discussed the directions and
objectives, in detail, of this workshop.

Mike Palermo explained the physical aspects of the major types of
dredging, or the different techniques. He emphasized that the dredging types
and spoil deposition requirements must match up. In other words, a certain
type of dredge may require a particular method of disposal. It is this match-up
situation that may be unfamiliar to many biologists. He explained that dif-
ferent dredge types have different advantages over others. In one situation,
one type of dredge is advantageous, and in a different situation another dredge
is more advantageous. An interesting point to me was that three major dredge
types are used in 99.9% or so of the operations.

Mark LaSalle discussed variability inherent in natural riverine,
estuarine, and coastal systems. In other words, sediment characteristics, basic
basin configuration, flow, etc. He discussed physiochemical problems
associated with dredging such as suspended sediments, dissolved oxygen reduc-
tion, and chemical releases. He talked about background turbidity and the impor-
tance of recording that at various sites, and also discussed the near-field
phenomenon. He emphasized that other activities in estuarine areas such as
shrimp trawling, some clam kicking which was brought uw today, and storm
surges raise suspended sediment levels in estuarine systems. He touched on the
fate of heavy metals and chlorinated hydrocarbons in estuarine waters.
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Bill Richkus provided an overview of anadromous fish biology and mana-
gement. He referred to the complexity of fish, water quality and people, and
reminded us that in some states fishery resource managers and the water quallty
people don’t always see eye to eye, and do not always cooperate on some issues.

He brought the group up to date on the regulations and the regulatory
roles of the Atlantic States Fishery Management Commission and the Fishery
Management Councils. He referred to the management plans for alosids that were
developed in 1985, and for striped bass, which were developed, I believe, in
1981. He reviewed landing statistics which showed the decline, in many instan-
ces drastic declinmes in recent years, for most species of anadromous fish. And
of course these declines could be associated with or impacted by fishery
actions, both domestic and foreign and also water quality and habitat
degradation.

Doug Clarke stated the Corps of Engineers’ problems and concerns, and
reviewed several case histories in the northeast pertaining to fish movement in
the vicinity of an operating dredge. Theoretically, fish have several alter-
natives when they come to a dredge. They can go straight through the plume,
they can move sllghtly to one side or another, or they can turn around and go
back. One guestion is, *What percentage of thls variation would be acceptable
to fishery managers or concerned parties?”

He discussed the problem of reliably sampling the various life stages.
He mentioned factors influencing migration such as light, temperature, or chemi-
cal composition of the water. Case histories or case studies in the Delaware
River were not very useful because of the suspended sediment type, and the
type of dredge used.

Ed Christoffers reviewed fish management concerns stressing that each
situation is different regarding species involved, life history stages, poten-
tial entrainment problems, types of sediments, and types of dredging operations.
The difficulty, of course, is that these systems are very complex. Dredging
involves the changing of the physical and chemical environment visited by the
migrating anadromous fish.

At that time Jurij Homziak elaborated a bit, discussing what we
would doing today, the 19th. He asked the group to be thinking about the
group approach in subcommittee discussions, and to think about our
responsibilities in those areas.

Bill Richkus took the opportunity to look at some historical data that
dealt with dredging activities through the years in terms of volumes of
materials that have been dredged.

Next on our program were invited experience presentations by indivi-
duals from throughout the federal service and state governmental agencies.

First to speak was Bill McCord. He explained efforts by the State of
South Carolina to tag adult American shad in coastal waters.

‘Rich Eager followed with a discussion of Fish and Wildlife Service

activities with American shad on the Savannah River in the vicinity of the New
Savannah Bluff Lock and Dam.
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Mary Ellen Dore, who is with the Maryland Department of Natural
Resources, referred to her own work. It pertained to the review of dredging
applications. She cautioned those in attendance not to concentrate too much on
adult stages, but to be very mindful of the juveniles, the eggs and larvae, and
particularly the adults on the spawning ground.

Joe Loesch, from the virginia Institute of Marine Science, reviewed
alosid and striped bass biolaogy in the Chesapeake Bay area. He told of the
work that VIMS researchers are doing regarding restoration projects and their
actual research endeavors. Most of Joe's research is directed at anadromous
fish stock assessments. Models are being used by managers to formulate some of
the plans.

Roger Rulifson, professor at East Carolina University, discussed his
research with the targeted species in the Albemarle Sound in North Carolina and
also in the Bay of Fundy, Canada. He emphasized suspended sediment problems,
the organic matter content percentage, and the influence of turbidity on the
distribution of shad in the water column.

Mark Gibson explained his work with the Rhode Island Department of
Fisheries and Wildlife in the Pawcatuck River in Connecticut, an American shad
restoration study site. He hypothesized that dredging activities there had
disrupted the upstream migrations of shad. He will be doing more work on this
in the future.

He was able to predict what returns of fish should have been and
reported what they actually were. In most instances, or all instances, returns
were lower than predicted. He suggested that the time window concept for
dredging operations on small rivers like the Pawcatuck should be retained.

That evening the group enjoyed a meeting session that was sponsored by
the North Carolina wildlife Federation.

On Saturday morning Mike Street was the final speaker for the
experience papers session. He outlined anadromous fish work of the North
Carolina Division of Marine Fisheries explaining some of their problems such as
exploitation by fishermen, water quality, and particularly the eutrophication
problems in the western end of Albemarle Sound. He also discussed some of
the difficulties in dealing with another state agency, the Department of
Transportation, and some of the new work of that Department on bridges and their
practice of placing culverts as opposed to bridging these areas.

Mike addressed the topic, and there was lively discussion, of mechani-
cal clam kicking in North Carolina. This activity has caused turbidities in
estuarine areas, and of course, has torn up some sea grass beds.

Work sessions followed with the two groups, the eggs and larvae
subcommittee meeting in one area of the room, and the adults and juvenile
subcommittee in the other.

I don’t believe it is necessary to summarize subcommittee reports as
they have just been recorded.
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DR. HOMIZAK: Thanks for participating and taking the time to discuss
the issues. I can assure you that I will be following through on a lot of these
recommendations and gettlng some of the stuff off the ground. We are trying
to get some of these issues resolved. We're trying to put it in the place where
it really belongs, on a technical grounds level.

I want to emphasize the fact that we do recognize that there’s a need
for dredging windows. We also recognize the fact that these need to be based
on technical grounds. And we all, basically state agencies and national
agencies, and whatever, need to work together to establish the fact that these--
what the grounds for these kinds of operations, exist.

You have to understand the fact that dredging will continue. And we
also recognize the fact that there are fisheries problems, and endangered
fisheries, and problematlc fisheries that need to be protected. One side can "t
do it all. we’ve got to work together and we ’11 wind up solving these problems.

That’s all I have to say. I appreciate your coming.

(THE MEETING WAS CONCLUDED)
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