NEW

APPENDIX D

FINAL REPORT

RECOMMENDED INTERIM GUIDELINES
FOR THE MANAGEMENT OF SALMON NET-PEN
CULTURE IN PUGET SOUND

December 30, 1986

Prepared for:

Washington Department of Ecology
Shorelands Planning
Baran Hall
Mail Stop PV-11
Olympia, Washington 98504

in conjunction with the
Departments of Fisheries, Agriculture and Natural Resources

Prepared by:

Science Applications International Corporation
13400-B Northup Way, Suite 38
Bellevue, WA 98005

Ecology Contract No. C-0087110
SAIC Project No. 2-817-02-344

This publication was prepared with financial assistance from the Office of
Coastal and Ocean Resource Management, National Oceanic and Atmospheric
Administration, as appropriated for Section 306 of the Coastal Zone Management
Act of 1972.

66






GUIDELINE SUMMARY

PURPOSE AND SCOPE

The recommended interim guidelines are intended to provide a basis for a
coordinated agency apptrcocach to the management of salmon net-pen culture in
Puget Sound until completion of the programmatic Enviroumental Impact State-
ment (EIS). The goal of the guidelines is to avoid significant adverse envir-
onmental effects from net-pen operaticns permitted prior to completion of the
programmatic EIS. This objective i1s pursued through a combination of recom—
mendations for project siting, operational practices, and an annual mouitoring
program. It 1s the opinion of state agencieg that those facilities sited and
operated in accordance with these guidelines will result in little or no
adverse environmental effects within those areas of potential impact addressed
by the guidelines. It is anticipated that both state environmental managers
and local authorities will rely heavily upon these guidelines in thelr review
of culture applications and in their assessment of the potential enviroanmental
effects of these operations. The guidelines are not intended to replace
existing regulations, master preograms or local ordinances. The Department of
Natural Resources Commissioner's Order of September 9, 1986 will be reviewed

by DNR iu light of these guidelines, and wmodification of the order will be

iven consideration.
b4

These guidelines address net—-pen operations which have not yet been permitted.
They de not apply to projects already in operartion or permitted unless these
facilites undergo significant expansion or modification of their original per-
mit specifications. In this case the expansion or wodification may be eval-

uated for consistency with these guidelines.

The guidelines address all net-pen operations in which salmon are grown with
the intent to harvest and market the fish nupon attainment of sufficient size.
The guidelines do not apply to net-pen operations in which salmon are held

exclusively for delayed release to enhance wild stoucks.

The geographic areas in which these guidelines apply include Puget Sound, the
Strait of Juan de Fuca, the Strait of Georgiai.
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These guidetines are Intended to provide siting and operational criteria until
a programmatic EIS for salmon net—pen culture can be completed. These recom-
mendations will then be reviewed Yor adequacy, vrevised as necessary, and

adopted as part of a state management plan for the salmeoa net—-pen industry.

The interim guidelines are generic in nature. It has not been possible to
consider all potential site-speciiic wvartables, thus, the guidelines are
intended to be flexible and do not «liminate the need for careful case-by-case
review of permit applications. Jt is anticipated that site-specific condi-
tions may require the guidelines to be made more restrictive or relaxed on &
case-by—case basis. If a given project is made subject to restrictions or
requirements not specified in these yguidelines, state and/or local officials,
if requested, should provide the applicant with an explanation of the environ-
mental reasons for doing so. If relaxation of these guidelines is reguested,
it should be the responsibility of the applicant to demoustrate that deviation

from these guidelines can be made with aminimal environmental effect.

The guidelines have been developed entirely with the goal of environmental
protection, and do not address social, economic, aesthetic or water/land use

conflicts which must also be given consideration on a case-by-case basis.

GUIDELINES

1. Accumulation of feed and feces under the net-pens is minimized by guide-
lines which consider the size of the operation, the depth of water
beneath the net-pens and the mean current velocity as measured mid-way
between the bottom of the net—pens and the sea floor. Net-pen operations
have been divided into size classes T through IIT. Depending on the size
class of the operation, the minimum depth recommended beneath the
net-pens ranges from 20 to 60 feet (Figure 1).

2, The habitats listed in Table 1 are considered to be of special signifi-
cance and are therefore afforded an additional margin of protection from
the potential accumulatica of feed and feces. If these habitats are
present in depths of 75 feet or less, net-pens should not be located over
these habitats, within 300 feet in the direction(s) of prevailing tidal
currents, or within 150 feet in any other direction. The Washington
Department of Fisheries will have responsibility for the designation of

and assessment of {mpacts on plant, invertehbrata and fish hahitats of
special significance.
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MINIMUM DEPTH AND CURRENT GUIDELINES
FOR NET-PEN SITING
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Table |

HABITATS OF SPRCIAL SIGNIFICANCE

® Eelgrass (Zostera marjina) beds having densities exceeding 13 turions (i.e.,
"shoots") per 0.25 n° in summer or 10 turions?per 0.25 m" in winter. These
densities should be based on 20 random 0.25 m” quadrat samples taken in the
eelgrass bed. In addition to the density criteria above, culture should
not bezpermissible if more than 107 of the samples exceed 20 turions per
0.25 m". These guidelines are those used by the Washington Department of
Fisheries (WDF} in defining areas wunacceptable for hardshell c¢lam har-
vesting (DNR/WDF, 1981)}.

® Kelp beds (i.e., dense beds of attached macroalgae, especially bull kelp,
Nereocystis luetkeana).

® Rocky reef habitats (high profile rock outcrops colonized by organisms such
as hydroids, macroalgae, abalone, sea urchins, sea anemones, starfish, and
other attached organisms).

® Geodu%k (Panope abrupta) populations with densities exceeding 0.4 animals
per m . This density is the c¢riterion used by state agencies to define
major geoduck beds (DNR/WDF, 1985).

® Hardsheli clam populations with densities exceeding 1.2 kg (2.5 1lbs) per
m . This density is that required for hardshell clam harvest (DNR/WDF,
1981).

& Habitats having significant populations of, or which are important to the
feeding, reproduction or other life stages of Dungeness crabs (Cancer
magister), herring (Clupea), lingcod/greenling (Hexagrammidae), true cod
(Gaddidae}, soles and flounders (Pleuronectiformes), rock fishes
(Scorpaenidae), cabezone and other large sculpins (Cottidae), or sea perch
(Embiotocidae), The occurrence of these species in a potential culture
area does mnot necessarily exclude it from development. The determination
of whether the site is of special significance to these species will be
determined by WDF on a case-by-case basis.

® Wildlife refuges and habitats of endangered or threatened species. (A 300

foot separation from net-pens is recommended regardless of current direc-
tion).

® Other habitats of special significance, regardless of depth, as determined
on a case-by—case basis.
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Net~pens should not be located within 1500 feet of bird and mammalian
habitats of special significance including seal and sea lion haulout
area, seabird nesting sites or colonies, and areas specifically iden-
tified as critical for feeding or migration of birds and mammals., The
Washington Department of Game will be responsible for the designation of
habitats of special significance for birds and mammals.

Siting guidelines have been developed to minimize the likelihood that
net-pen culture will adversely affect water quality or contribute sign-
ificantly to phytoplankton productivity in any given area. Culture is
not recommended in areas with chronic water quality problems. On the
basis of this approach guidelines have beeun developed as shown in Figure
2 and Table 2 and as summarized below:

Recommended limits are placed on the wmaximum fish production within
specified geographic areas for most of southern Puget Sound, the Port
Orchard area, Whidbey Basin, northern Hood Canal, Sequim Bay and
Discovery Bay. These production limits range from 50,000 1lbs/yr in
Sequim Bay to 5,900,000 1bs/yr in Skagit Bay. There are no restric-
tions on whether the production allotment for a given area is util-
ized by a single operation or divided among several smaller opera-
tions, provided that culture density does not exceed more than
1,000,000 1bs annual production per square nautical mile (defined as
a square area having dimensions of 6076 feet on all sides).

Budd Imnlet, Holmes Harbor and Hood Canal south of Hazel Point are
areas of special concern because of chronic low dissolved oxygen at
depth and persisteat nitrogen depletion in surface waters. Net-pen
culture, therefore, is not recommended unless the applicant can
demonstrate that: 1) respiration and biochemical oxygen demand (BOD)
will not significantly depress dissolved oxygen concentrations; and
2) nutrient input attributable to net-pen culture will not affect the
frequency, extent, intensity or duration of phytoplankton blooms.

There are no water quality-based limits on the number of net pen
operations in the Strait of Juan de Fuca, the Strait of Georgia, San
Juan Islands, Main Basin of Puget Sound, and the southern Sound in
the area of Anderson Island, Nisqually Reach and Tacoma Narrows.
Culture density, however, should not exceed 1,000,000 1lbs annual
production per square nautical mile. More stringent production

limits may be imposed in some instances to protect water quality in
specific embayments,

Unpelletized wet feed (i.e., minced fish or shellfish) should not be used
in net-pen culture.

If predator control is necessary, non-~lethal predator control measures
should be used against both bird and mammalian predators. Predator
control methods must comply with appropriate federal and state rules, and
the pen operator shall possess all necessary permits.

Tributyltin should not be used as an antifouling agent on the nets, The
use of other antifouling agents should be reviewed on a case-by-case
basis by state enviroamental management agencies. Any antifoulant use
should be reported to the Washington Department of Ecology.
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Figure 2. SUB-DIVISIONS OF PUGET SOUND USED IN ESTABLISHING THE WATER
QUALITY GUIDELINES. CROSS~HATCHING DENOTES AREAS OF SPECIAL CONCERN.
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Table 2
WATER QUALITY GUIDELINES

Maximum Annual

1 Salmon production
Area Description (thousand lbs/yr)
1 Eld Inlet 180
2 Totten and Skookum Inlets 190
3 Hammersley Inlet and Oakland Bay 240
4 Henderson Inlet 80
5 Squaxin, Peale and Pickering Passage 680
6 Dana Passage and Case Inlet 980
7 Carr Inlet 1100
8 Sinclair Inlet 190
9 Dyes Inlet 460
10 Port Orchard 260
i1 Liberty Bay 120
12 Possession Sound 3200
13 Port Susan 1100
14 Saratoga Passage 2000
15 Penn Cove and Crescent Harbor 730
16 Skagit Bay 5900
17 Northern Hood Canal 1960
18 Discovery Bay 540
19 Sequim Bay 50

The following are areas of special concern in which culture is not recommended

unless the applicant can demonstrate that culture will not result in adverse
environmental effects:

¢ Budd Inlet
e Holmes Harbor
# Hood Canal south of Hazel Point

The interim guidelines place no limits on the number of net-pen operations or

total allowable production in the following areas:

Strait of Juan de Fuca

Strait of Georgia

San Juan Islands

Main Basin of Puget Sound

Southern Puget Sound in the vicinity of Tacoma Narrows, Nisqually
Reach and Anderson Island

lSee Figure 2 for the location of the areas and McLellan (1954) for the

precise geographic boundaries.
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10,

11.

13.

Only antibiotics licensed by the Food and Drug Administration shall be
used, and these should be used only on a short-term basis for disease
treatment or disease prevention. Antibiotics should not he used
prophylactically on a long—term basis. The Washington Department of
Fisheries should be notified of all antibictic usage at the fime of
treatment, and should be informed of the discecase or condition being
treated and the antibiotic used,.

Transfer of live fish or their reproductive products within the state or
their importation into state shall be done in accordance with all applic-
able state and federal standacds.

To facilitate environmental review, applications for culture should be
accompanied by an operations plan which is to be submitted to the
Department of Natural Resources (DNR) for distribution to other agencies.
This plan should include projections for: {1) improvements at site
(e.g., pens, log booms) and their relationship to natural features (e.g.
bathymetry, shorelines); (2) pern number, size and configuratiom; (3)
schedule of development and maintenance; (4) species cultured; (5) fish
size at harvest; (6) annual production; (7) pounds of fish on hand
throughout the year; (8) average and maximum stocking density; (9) source
of eggs and smolts; {(10) type of feed wused; (1l) feeding method; (12)

chemical use {(e.g., auntibiorics); (13) predator control measures; and
(14) antifoulant use.

A site characterization survey should be performed prior to permit appli-
cation. This survey includes: (1} a bathymetric survey; (2} a hydro-
graphic survey; and (2) a diver survey of biological resources to be done
in the period April through September. The applicant is strongly encour-
aged to consult with state and local officials prior to permit
application and in designing the site characterization survey. The
initial state contact should be made with the Washington State Department
of Agriculture, and this agency will facilitate additional contacts with

the Departments of Fisheries, Ecology, Natural Resources, Game and Parks
and Recreation.

A benthic baseline survey consisting of sediment chemistry and benthic
infauna sampling should be performed by all operations with an
anticipated annual production in excess of 100,000 1bs. The baseline

survey should be conducted after net-pen installation, but before
stocking with fish.

An annual summer diver survey should be performed by all operations with
an anticipated annual production in excess of 20,000 lbs. For those
operations growing in excess of 100,000 lbs per year, annual summer
monitoring should also include: {1) sediment chemistry and Infauna
sampling; (2) water quality sampling; and (3) a hydrographic survey.

66-8



6.0 ENVIRONMENTAL SURVEYS

Before a site can be developed for net-pen culture, an applicant must acquire
numerous local, state, and federal permits. The permits, licenses, or approv-
als generally required include a Substantial Development Permit (local), SEPA
(local), Aquaculture License and Permit (WDF), Seed Stock Importation Permit
(WDF), Hydraulics Project Approval (WDF), Marine Lands Lease (DNR), Coastal
Zone Certification (WDOE), Shoreline Conditional Use or Variance (WDOE), and
Section 10/404 Permit (COE).

Many of these permits address water or land use conflicts which range far
beyond the biological effects considered by these guidelines. However, the
effect of development on the marine enviromment is a major consideration,
therefore certain site-specific information 1s required for permit review, In
order to assess the suitability of a site for net-pen culture and to evaluate
the extent of envirommental effects after initiation of culture, several envi-
ronmental surveys should be performed at net-pen operations. These surveys
include a site characterization survey, a baseline survey, and annual
monitoring. The components of each of these surveys are summarized in Table 6

and discussed in detail in Sections 6.1 through 6.3.

6.1 SITE CHARACTERIZATION SURVEY

A site characterization survey should be performed prior to permit applica-
tion. This survey would serve two principal functions. The primary purpose
would be to provide state and local governments with the information necessary
to evaluate the botential extent of environmental effects. Although not 1its
primary intent, the site characterization survey will also provide the appli-
cant with information critical to determining the suitability of the site for
culture. A site characterization survey is composed of four principal ele-
ments: (1) initial consultation with state and local government; (2) a bathy-

metric survey; (3) a hydrographic survey; and (4) a diver survey.

CONSULATION WITH STATE AND LOCAL GOVERNMENT

After selecting a potential culture site, but prior to performing the site

characterization field survey, the prospective applicant should contact state
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resource management agencies (Departments of FEcology, Fisheries, Natural
Resources, Came and Parks and Recreation), federal and local officlals (the
shoreline administrator). Initial contact should be made with the Department
of Agriculture, and this agency will then facilitate consultations with all
other appropriate state agencies. These consultations cannot be required of
the applicant, but are highly recommended to provide state and local officials
with an opportunity to comment on the potential site at an early stage in the
planning process. Resource management agencies may be able to identify nearby
habitats of special significance (Section 3.0) or existing conditions (e.g.,
water quality problems) that would make the site unacceptable for development.
County officials may be able to identify major use conflicts that would signi-
ficantly reduce the probability of permit approval. Other government agencies
or tribes may also need to be contacted if the potential site is likely to

affect land or resources under thelr jurisdiction,

One of the principal purposes of these consultatlions is to determine the prox-
imity of the potential site to habitats of special significance. WDF staff
may be aware of nearby critical spawning areas or major shellfish beds. WDG
staff should be able to identify haulout areas for seals and sea lions, sea-
bird nestiﬁg sites and colonies, and critical feeding areas and migration
routes for both seabirds and marine mammals. WDG maintains a Wildlife Data
System which can be accessed to obtain informaiton on endangered, threatened,

sensitive, or monitor species.

State and local government officials should be given an opportunity to comment
on the proposed field surveys (i.e., bathymetric, hydrographic and diver
surveys). The survey content should be determined in consultation with those
agencies having permit authority. The survey protocol described below 1is
intended to provide the information necessary for pernmit review by a
standardized and cost-effective method. This protocol should be adequate in
most instances, but there may be certain site-specific concerns that would
require minor wmodification of the generic protocol. For example, the diver
survey may be modified to devote particular attention to areas of special
concern. Departure from this protocol should be allowed only with strong
justification, and modifications should generally result in the collection of

more, rather than less, data.
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BATHYMETRIC SURVEY

A bathymetric survey should be performed in order to apply the guidelines per-
taining to depth and current (Section 2.0) and to identify the presence of any
bathymetric features which might affect bottom accumulation of excess feed and
fecal material (e.g., depressions)., The area of concern is the seabed direct-
ly under the net-pens and within 300 feet of the net-pen perimeter. HMultiple
fathometer transects should be established with a density and spacing so as to
adequately characterize the bathymetry under and around the pens. The posi-
tion of the tranmsects will depend upon the intended pen configuratien. Figure
8 provides a recommended survey design given a rectangular net-pen counfigura-
tion. The bathymetric survey report should note the period during the tidal
cycle when the survey was wmade, and it should relate the measured depths to

MLLW (mean lower low water).

HYDROGRAPHIC SURVEY

Information on current velocities and directions is necessary to apply the
depth and current guidelines (Section 2.0) and to predict the dilution and
dispersion of excess feed and wastes, The hydrographic survey should include:
{1) current veloncity and direction; (2) drogue tracking; and {(3) vertical pro-
files of temperature, salinity and dissolved oxygen. Class 1 and 1II
facilities, as defined in Section 2.0, should not be required to perform the
drogue tracking and vertical hydrographic profiling studies because of their

small size and reduced potential for water quality degradation,

Current velocity and direction - Current veloclty and directiom should be moni-

tored at the center of the potential net~pen site. Both near-surface and
mid-depth measurements should be made. The near surface measurements should
be taken at a depth of 6 feet (corresprnding to one-half the depth of typical
net-pens), The mid~depth measurements should be taken mid-way between the
maximum depth of the proposed net-pens and the sea floor. At both depths cur-
rent velocity and direction should be monitored throughout one complete tidal
cycle (one flood tide, one ebb tide). A minimum of Len measurements evenly
spaced throughout the tidal cvcle should be made at each depth. For purposes
of applying the depth and current guidelines, "mean current” is determined by

an arithmetic average of these ten or more measurements. The measurements
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should be made during a period of “"average" tides, and should not be represent-
ative of either extreme neap or extreme spring tides. The report of results
should note any conditions (e.g., weather, extreme tidal range) that might
make the data unrepresentative of "typical” conditions, If the prospective
applicant believes the data do not reflect "typical” tidal currents and
divection, resampling may be done, but all data collected should be used in

determining a mean velocity.

Drogue tracking - Drogue tracking should be performed to estimate the poten-

tial fate of particulate material, and the potential for eddy circulation
(i.e., the same parcel of water is repeatedly cycled through the area of the
net—-pen). Two drogues should be released from the center of the potential
net-pen site. One should be set at a depth of 6 feet. The second drogue
should be set at a depth mid-way between the bottom of the potential net-pens
and the sea floor. The trajectory of these drogues should be followed for as
long as daylight permits, and not less than 8 hours. The drogues may be reset
at the original release site during this 8-hour period if they are transported

beyond a practical tracking range.

Salinity, temperature, and dissolved oxygen profiles - Vertical profiles of

salinity, temperature, and dissolved oxygen may be used to evaluate the inten-
sity of water column stratification, a factor important both from the stand-
points of environmental protection and the health of the cultured fish.
Prospective applicants should provide any existing information on the site
from such sources as the Ecology water quality monitoring network, Collias,
et al. (1974), Friebertshauser, et al. (1971} and other site-specific studies.
The prospective applicant should alsc take measurements of temperature, salin-
ity and dissolved oxygen throughout the water column at the center of the
potential site during the hydrographic survey. Measurements should be made at
depths of 1, 10, 20, 30 feet, and at 30 foot intervals thereafter. The deep-

est measurement should be made 3 feet above the sea floor.

DIVER SURVEY

The diver survey is primarily intended to determine if habitats of special
significance (Section 3.0) are present in the vicinity, Since many of the
habitats of special significance would be readily visible only in the spring
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and summer months {(e.g. geoduck beds), the diver survey should be performed
during April through September. The requirements for a diver survey during
site characterization depend on the water depths in the vicinity of the site.
No diver survey should be required if the area within 300 feet of the poten-
tial site is greater than 75 feet deep. A diver survey 1s required if water
depth (MLLW) at the site or within a 300 foot radius of the potential location
is less than or equal to 75 feet. If any portion of the area within 300 feet
of the potential net-pens is in depths of 75 feet or less, it is potentially
subject to accumulation of feed and fecal material, and therefore should be
surveyed by a diver, even if the net-pens will be located over a site that is
deeper than 75 feet., The design of the diver survey should be formulated in
consultation with state and local government officials. WDF will take the
lead role for the state in design of this survey. The number and spacing of
the transects will depend on the particular site and should be established
dﬁring these consultations. As a general guide, if all or most of the area is
75 feet or shallower, them 3 to 5 transects, each 200 feet long, should be
surveyed per acre of pen. A larger pen complex would require additional tran-
sects; fewer transects would be required if most of the area is in depths
greater than 75 feet. A diver should traverse the area making observations on
substrate type, presence/absence of Beggiatoa mats and the density of geoducks
and hardshell clams, eelgrass, kelp, demersal fish, crabs, and other large
invertebrates. If eelgrass is present, counts of turion density in .25 m2
quadrats are required to determine compliance with guidelines pertaining to
habitats of special significance. Geoduck and hardshell clam density should
be estimated by counts along trausects. The abundance of other Ilnvertebrates

and fishes should be noted by descriptors such as “rare,” "common,” etc.

REPORT PREPARATION

The results of the bathymetric, hydrographic and diver surveys should be
assembled in a site characterization report to be submitted to Departments of
Ecology, Fisheries, Game, Natural Resources and the county shoreline adminis-—
trator. The site characterization report should include a figure of the pro-
posed net-pen site in plan view at a scale of 200 feet or less to the inch.
The figure should show nearby landmarks, the size and configuration of the
proposed net-pens, bathymetric contours and the position of the diver tran-

sects. The report should also include identification of habitats of special
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significance in the vicinity as determined in consultation with state agencies
and the applicant's own surveys. The report should be a summary, analysis and
interpretation of the data. The report should include, for example, a sec—
tional view of the bathymetric profiles. A figure of the drogue trajectories
should be also be included. The benthic survey should be described in

narrative form with quantitative data provided when required or available.

6.2 BASELINE SURVEY

The baseline survey is intended to characterize bottom conditions at the net-
pen site, before they could potentially be altered by culture activities.
Sediment chemistry and benthic infaunal sampling were not included in the site
characterization survey because of an anticipated uncertainty in the precise
net-pen location and the difficulty of relocating samples without the aid of a
moored net-pen as a position reference, Therefore, a baseline benthic survey
should be required after emplacement of the net-pens, but before stocking the
pens with fish, This survey should include sediment chemistry and benthic
infauna sampling and may also include a diver survey if required by state
resource management agencies or the county shoreline administrator. The
baseline survey should be required for Class III operations, as defined in

Section 2.0, but should not be required of Class I and II operations.

3tations should be established along a transect on the "downcurrent” side of
the pens as determined by the prevailing currents (as measured at the mid-
depth station in the site characterization survey). Stations should be estab-
lished along this transect beginning directly under the perimeter of the
net-pens and extending away from the net-pens at distances of 20, 50, 100, and
200 feet in the direction of prevailing currents. FEach site should be sampled
by three replicate diver cores or three replicate grab or box corer samples
from which sub-cores are removed. Cores should be collected for analysis of
total organic carbon, total Kjeldahl nitrogen and grain size distribution
(median phi, percent gravel, sand, silt/clay). Cores should be inserted to a
depth of two inches in the sediment., Care should be taken to insure that the
core is representative of the undisturbed sediment column. Transparent cores
should be used so that the redox potential discontinuity (RPD) depth can be
noted and recorded. The position of the RPD is reflected by change in sedi-
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ment color form brown to black. Each core should be homogenized for analysis,
but the replicates should be treated as distinct samples and not pooled prior

to analysis.

Benthle infauna samples may be collected either by a2 diver using a core
sampler having an area of at least 0.0l m2 or by a grab or box corer having an
area of at least 0.l mz. The same stations sampled for sediment chemistry (0,
20, 50, 100 and 200 feet from the net-pens) should be sampled for benthic
infauna. Three replicate samples should be collected at each site, The same
grab/box corer samples used for sediment chemistry should be used for benthic
infaunal analysis provided no more than one-gquarter of the surface of each
sample has been removed for sediment chemistry sampling. Each benthic infauna
sample should be sieved on 2 (0.5 mm screen or mnested 1.0 and 0.5 mm screens.
All macrofaunal organisms retained on the screen(s) should be identified to

the lowest practical taxonomic level, generally speciles.

The results of the baseline benthic survey should be assembled in a report
consistent with the report guidelines provided for the site characterization
survey (Section 6.1) and the annual monitoring (Section 6.3}, The baseline
report should be submitted to DNR, and this agency will take responsibility

for distribution to other appropriate state and local authorities.

6.3 ANNUAL MONITORING

The annual monitoring program is designed to serve two purposes. First, it is
intended to monitor potential changes in water and sediment quality resulting
from culture acitivities, Secondly, it is intended as a data gathering effort
in support of the programmatic EIS. As additional data are obtained on the
environumental effects of salmon net-pen culture, the annual monitoriang proto-
col may be substantially revised. It is also possible that monitoring at some
culture sites may be curtailed or eliminated entirely if little or no measur-
able effect on environmental quality is fouand after several years of opera-
tion. The determination to curtail or eliminate monitoring at any site will
be made after agency review of survey results. However, no schedule for
“phasing out” of the monitoring program at any site has been provided at this

time since the interim guidelines are intended only for short-term application.
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The annual monitoring progam consists of three principal elements: (1) a
benthic survey; (2) water quality sampling; and (3) a hydrographic survey.
Class I facilities should be exempted from annual monitoring. Class II

facilities should be required to conduct only a diver survey.

BENTHIC SURVEY

The benthic survey is intended to assess the extent of solids accumulation on
the bottom in the vicinity of the culture operation and the biological effect
of this accumulation. The survey consists of diver observations and sampling
of sediment chemistry and benthic infauna. During the first year of facility
operation, the benthic sampling conducted during the baseline survey should
suffice in place of the annual monitoring benthic survey. Thereafter, the

benthic survey as described below should be conducted annually.

Diver observations should be made if the net-pen or any portiom of the bottom
within 300 feet of the site is at a water depth of 75 feet or less. Four tran-
sects, each at least 200 feet in length, should be established as illustrated
in Figure 9. The transects should be extended if feed or feces accumulation
is wvisible 200 feet from the pens. Additional transects may be required to
survey habitats or resources of special concern. Some transects may be shor-
tened or eliminated entirely 1f they would require the diver to operate in
depths greater than 75 feet. If any portion of the area within 300 feet of
the net-pens is in depths of 75 feet or less, it should be surveyed even if

the net-pens are located in depths greater than 75 feet.

One of the principal objectives of the diver survey is to document the depth
and lateral extent of solids accumulation. The diver should estimate the
depth of feed and feces accumulation at 20-foot intervals along each transect,
and should note the greatest distance from the net-pens that visible accurula-
tion is present. The diver should also note the presence/absence of Beggiatoa
mats and estimate densities of demersal fish, crabs and other invertebrates.
The annual monitoring benthic survey for Class II1 operations should also
include collection of sediment chemistry and benthic infauna samples. The
station location and sampling protocol should be exactly as described in the

baseline benthic survey {8Section 6.2).
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WATER QUALITY SURVEY

Water quality sampling 1s intended to document the effect of culture activity
on dissolved oxygen and nutrients in the water passing through the culture
structute. The survey should be conducted in July, August or September of
each year that the facility is in operation. Sampling in July through
September is recommended since it is during this period that dissolved oxygen
reductions or nutrient enrichment are of greatest concern. Three stations
should be sampled: 100 feet upcurrent of the net-pens; 20 feet downcurrent;
and 100 feet downcurrent. The precise location of the stations will depend on
net-pen configuration, but they should be located so as to monitor the water
passing through the greatest possible number of net-pens. Sampling should be
conducted within one hour of slack tide. Three replicates should be taken at
each station at a depth mid-way between the water surface and the bottom of
the net-pens. Samples should be analyzed for the following parameters:
dissolved oxygen; temperature; salinity; pH; ammonia; and nitrite/nitrate
(either separate or combined). The concentration of unionized ammonia should

also be calculated.

HYDROGGRAPHIC SURVEY

Current velocity and direction should be measured at the depth at which the
water quality samples are taken. A single measurement should be made 20 feet
downcurrent of the net-pens concurrently with collection of the water quality
sample from this station. Loading estimates (g/kg fish/day) should be calcu-
lated for ammonia and nitrite/nitrate based oa: (i) the net increase in
concentration between the upcurrent station and the 20 foot downcurrent sta-
tion; (2) the current velocity 20 feet downcurrent; {3) the cross-sectional
area of the net-pen complex; and (4) the weight of fish on hand at the time of

the water quality survey.

REPORT PREPARATION

The comments made regarding the site characterization report apply here as
well. Specifically, analysis and interpretation of the data should be pro-
vided, not merely presentation of the raw data. However, the raw data should
be provided in appendices so as to permit independent assessment of con-

clusions.
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the annual monitoring report should also include information on operational

practices over the past year. This information should include:

@ General description of facility (species cultured, size at which
fish will be marketed, etc.).

@ Size, number and configuration of net-pens at time of sampling.

o Significant changes in size, number and configuration of net-pens
over the previous year.

e Annual production (pounds).

¢ Estimated weight of fish on hand during survey {pounds).

® Stocking density (average and range) (pounds/ft3)~

@ Type of feed used and feeding method employed.

@ Types of antibiotics used and frequency of usage over the past year.

@ Interactions with birds and marine mammals and a summary of types
and frequency of predator control measures used,

e Types of antifoulants employed and frequency of net treatment.

The annual monitoring report should be submitted to DNR and this agency will
take responsibility for distribution to other appropriate state and local

authorities.
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