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changes will occur with salmon net-pen culture than with mussel culture, given
f"

the relative production capacities of typical Puget Sound facilities.

The concentrations cf nutrients and BOD in the water pa sing through a 

mariculture structure are generally very dilute compared to must other dis­

charges to the marine environment. Field studies have typically observed 

little or no changes in water quality outside the culture structure in well- 

flushed areas. Adverse effects woulu be anticipated only in areas of extremely 

limited flushing or very intensive culturing activity.

phy coplankton - Floating mariculture is unlikely to have a measurable 

effect or. phytoplankton standing stock or productivity in most of Puget Sound. 

In the Main Basin of Puget Sound nutrients are not limiting to phytoplankton 

growth. Thus, additional nutrient input attributable to mariculture should 

have no effect on productivity. Nutrients may be periodically limiting in some 

vertically stratified area (e.g., Saratoga Passage), however, in many of these 

areas the dilution of nutrients which would occur prior to their utilization by 

phytoplankton would probably make any effect on productivity unmeasurable. A 

localized and measurable effect on productivity would be expected only in high­

ly stratified and poorly flushed areas (e.g., some embayments of the southern 

Sound) in which the water passing through a culture structure could maintain 

its integrity with minimal dilution.

Sedimentation - Floating mariculture generates large amounts of solid 

wastes in the form of feces and unutilized feed (salmon culture) or feces, 

pseudofeces and shell debris (shellfish culture). These materials are gener­

ally deposited in the immediate vicinity of the culture structure. This depo­

sition results in physical and chemical changes to the natural sediments in­

cluding decreased redox potential, increased sediment oxygen consumption and 

increased concentrations of total volatile solids, total organic carbon, sul- 

fides, nitrogenous compounds, and phosphates. While there are profound ef.ects 

on sediment chemistry, and consequently ti.e sediment biota, these effects are 

very localized. Visible accumulation of solids and the alteration of sediment 

chemistry typically extends no more than 30 m from the culture structure.

Accumulation of organic-rich sediments occurred around most culture facil­

ities reviewed. The depth of this accumulation depends for t.ie most part u^.n 

water depth and current velocity, In general, accumulation of sediments can be

• * I
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expected beneath any culture facility when less than 15 ra exists between the 

bottom of the structure and the sea floor. Sediment accumulation is possible 

at even greater depths, but little data are available since few culture opera­

tions have been sited in deeper waters.

Benthic macroinvertebrates - The accumulation of organic-rich sediments 

beneath culture facilities and the consequent depletion of oxygen in the pore 

waters results in changes in the infaunal invertebrate community. Loss of 

species intolerant of organic enrichment (typically echinoderms, crustaceans'1 

and molluscs) often occurs. A few opportunistic species, most frequently poly- 

chaetes, attain numeric ; dominance in the community. In cases of extreme 

organic enrichment, there may be a total absence of benthic macroinvertebrates. 

Benthic community changes have been typically observed to be limited to an area 

within about 30 m of the culture structure. These changes can b? expected to 

persist for the duration of culture activities and for at least several years 

following their cessation.

Fish and megafauna - Accumulation of organic material in the vicinity of 

a mariculture operation may result in the loss of nonmohile megafauna (e.g., 

geoducks) living in intimate contact with the sediments. However, fish and 

motile raegafauna (e.g., crabs) living on or above the sediment surface are typ­

ically found in higher densities around floating mariculture structures than In 

the surrounding area. The attraction of fish and raegafauna to the culture area 

Is probably due to increased availability of food in the form of feed unutil­

ized by the cultured fish, the high abundances of opportunistic macroinverte­

brates, ami epifaunal organisms living on the culture structure or which fall 

to the bottom.

Introduction of exotic species - If culture operations require the impor-  —  ,

Nation of live material into the state, the potential ir.troduction of exotic 

species probably represents the greatest environmental threat posed by mari­

culture. Introduced species may establish self-sustaining wild populations, 

potentially becoming pests or eliminating native species. While there appc.-.rs 

to be little risk of this occurring for those species currently being deliber­

ately introduced for culture in Puget Sound, requests for future introductions 

should be carefully evaluated in this regard.

IX

lusim



Accidental Introduction of pests, parasites and diseases associated with 

imported organisms may also occur. Because of this risk the st^te has placed 

raary restrictions on the type of organisms which may be imported and the steps 

which must be taken before live material destined for aquaculture may be placed 

in state waters. The adequacy of these regulations is currently being eval­

uated .

Diseases - Some concern has been expressed that the culture environment 

may serve as a reservoir for those diseases which are present in an environment., 

but demonstrating no clinical symptoms in wild fish. There is a fear that the 

disease organism may proliferate among the cultured fish, become more virulent, 

and reinfect the wild stocks. However, there is no evidence to indicate that 

this scenario has ever occurred. The outbreak of a disease is often associated 

with some form of stress. In the culture environment, fisn may be stressed by 

overcrowding, undernourishment, poor water quality and physical damage assoc­

iated with handling and confinement. Thus, while fish held in culture are 

likely to show more frequent appearance of disease than wild fish, disease does 

not appear to be transmitted to the wild populations.

The bacterial diseases of salmonids in mariculture are not transmissable 

to humans. Howeve., some investigators have questioned whether the organic 

enrichment of bottom sediments caused by mariculture could promote the growth 

of those species pathogenic to humans. Consumption of shellfish collected in 

the vicinity could then serve as a route for human irfection. This is an issue 

where available scientific evidence is very meager, but experience to date has 

failed to show cause for concern. Increased bacterial abundance in sediments 

beneath a mariculture facility is quite probable, but it has not been demon­

strated that this increased abundance is of any significance in terms of human 

health.

Genetic effects - The isc e of' the genetic effects of mariculture is 

largely speculative. Cultured organisms may he at a competitive disadvantage 

with respect to wild individuals. Thus, if escapes and interbreeding with the 

wild population occur, there may be some temporary loss of reproduci-ive capac­

ity in the wild population resulting from the production of less fit genotypes. 

The potential magnitude of this effect is dependent upon the proportion of the 

breeding population comprised of escaped animals.
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The potential consequences of the interbreeding of escaped and wild organ­

isms, if any at alii are unclear. However, for salmonids at least, the poten­

tial magnitude of the problem would seem minimal. For decades fisheries man­

agement agencies have routinely been transferring hatchery-reared salmonids 

between river systems to improve commercial and recreational fisheries. The 

number of fish which might escape from mariculture is negligable in comparison.
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Toxicants - Salmon r.et-pen culture in Puget Sound requires the occasional 

usage of antibiotics, most frequently oxytetracycline. The potential environ­

mental effects of this usage are minimized by the high water solubility of the 

compound, rapid dilution with the surrounding water and the infrequency of its 

use. Although, there is very little information available, the use of oxytet­

racycline does not appear to be a major problem at the present level of mari­

culture development in Puget Sound.

Modeling of Environmental Effects

Mathematical models are not yet available which provide reliable a priori 

estimates of the effect of mariculture on the receiving water body. As a 

short-term solution, a model is proposed to predict the changes in disso]ved 

oxygen or metabolite concentration only in that parcel 0f wa<-er which passes 

directly through a culture structure. Since the model neglects the role" of 

dilution by the surrounding water mass, it does not provide a definitive sol­

ution to modeling water quality. However, the model may have applications to 

site evaluation or the determination of maximum allowable culture intensity in 

a given area.

Sedimentation models would be valuable in predicting the depth and spatial 

extent of the accumulation of organic-rich sediments around a culture struc­

ture. Analytical models which predict this accumulation based entirely on 

properties of the settling particles and the moving fluid are beyond the cur­

rent state-of-the-art. Empirical models are limited by site-specificity, but 

they represent the only modeling approach of immediaie utility. A simple em­

pirical model originally developed for net-pen culture of yellowtail in Japan 

is described. Given field measurements of particle settling velocity and 

current regime, the model is able to predict the depth Oi sediment accumulation 

as a function of distance from the culture structure.
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Environmental Regulation of Mariculture

A review of environmental regulations pertaining to mariculture indicates 

that the policies of Washington State are generally comparable to tho'-j. of many 

of tiie other states and countries surveyed. In general, the potential environ­

mental consequences of mariculture are assessed on a site-specific and case-by- 

case basis. Applications for mariculture permits are usually subject to a 

review process which includes an opportunity for the responsible government 

agencies to evaluate potential environmental effects. There are typically few, 

if any, formalized criteria with regards to siting and operation.

Importation of eggs or live animals typically requires a permit from the 

responsible governmenc agency. The permit will carry with it certain condi­

tions which, depending on the particular state or countxy, may include restric­

tions on the country of origin, visual and/or pathological inspections, periods 

of quarantine, or disinfection requirements. Policies governing importation 

are tending to become more restrictive, and in several countries there is a 

total ban on the importation of eggs and/or live animals.
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IN T R O D U C T IO N  TO  M A R IC U L T U R E  I N  A LA SK A

The headlines of the Southeastern Log on August 25, 1986 read,
"Mariculture, a boom about to happen." In recent months, with 
the state economy on the skids and people taking a fresh look at 
options for finding viable and stable economic projects in the 
stare, the subject of mariculture has been receiving increased 
interest. In just this year alone, DNR has issued a total of 
XXXXXX permits for mariculture. An additional XXXXXXX applica­
tions are currently waiting to be processed. Along with the 
increase in the number of permits issued there also has been an 
increase in the number of voices that are identifying problems 
with mariculture. User groups, local residents, native corpora­
tions and federal agencies are identifying conflicts that have 
not been clearly articulated to date since up until recently 
mariculture received only minor interest in the state. The 
department does not have a clear policy or set of guidelines for 
dealing with mariculture.

This paper is intended to be a starting point for discussions 
that will result in DNR policy. The paper first outlines the 
department's proposed goals for mariculture. Then, issues that 
have been identified are presented and recommendations made. 
Those recommendations that are accepted will be included in the 
Prince William Sound and Prince of Wales Island Area Plan Agency 
Review drafts as area wide policies and guidelines for 
mariculture. The plans may also identify areas where mariculture 
is a designated use or a prohibited use based on its compatibili­
ty or incompatibility with other important uses of state tide­
lands .

Planning Team Draft February 20, 1987
Mariculture Issues and Proposed Guidelines

Proposed Definition of Mariculture. The culture and husbandry of 
marine aquatic organisms, including but not limited to fish,* 
shellfish, mollusks, crustaceans, kelp and other algae. This 
does not include fish hatcheries.

*Note: At this time, rearing salmon is not legal in Alaska. Two 
identical bills were introduced in the legislature on February 4, 
1987 (HB 108 and SB 106) that would enable finfish mariculture to 
be allowed through a change in regulations by the Department of 
Commerce and Economic Development.

Issue 1: DNR Goals

Description of the Issue

Mariculture is a new industry in Alaska and has potential to play 
a role in a diversified state economy. For these reasons the 
Department of Natural Resources supports mariculture development 
along with other uses of state lands.

The competition between mariculture and other uses is the subject 
of the 'rest of this paper. At this point, it is important to

-3-
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establish the department's goals for mariculture. The proposed 
goals are as follows.

Proposed Goals for Mariculture

GOAL #1 Economic Opportunities and Community Development.
Opportunities to increase income and diversify the 
state's economy through the use of state tide and 
submerged lands for mariculture.

GOAL £2 Optimum Use of Areas. The optimum use of the most 
suitable mariculture areas.

Issue 2: Competition Between Mariculture and Other Commercial
and Industrial Uses of State Tide and Submerged lands.

Description of the Issue

The best sites for mariculture facilities may often be the best 
sites for other uses such as mineral or timber transfer and 
support facilities, log storage, commercial fishing anchorages, 
or commercial recreation development. Although mariculture is a 
new industry in Alaska, experiences in British Columbia and 
Washington have demonstrated there can be conrlicts with other 
uses.

Timber and Mineral Development. Besides the need for space, 
water quality standards for mariculture may preclude the use of 
favored sites for other commercial or industrial facilities. 
Forcing more stringent mitigation measures or alternative siting 
for timber or mineral transfer or tailings disposal could reduce 
or eliminate the economic viability of the resource extraction 
industry in a given area.

Conversely, mineral or timber transfer, log storage, and floating 
camps associated with resource development activities may limit 
the space available or degrade water quality for mariculture 
facilities, thus making mariculture development more difficult 
and less likely.

In Washington State mariculture sites have created navigational 
hazards. Log rafts towed by tugboats need ample space so navi- 
gase and may be effectively blocked by a mariculture facility.

Commercial Pishing. Mariculture sites are often located in good 
anchorages for protection from the weather. Though operations 
may initially be small (1-3 acres), mariculture sites can grow to 
be, or even start, quite large (over 20 acres) . Use of bays as 
important anchorages by the fishing fleet and associated opera­
tions, such as fish buyers, could slowly be displaced as the
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mariculture facility expanded. A fishing aoat at anchor requires 
considerable room to allow for changing tides, winds and cur­
rents. Although permits retain legal public access outside of 
improvements, the area remaining may not be sufficient to all cw 
for adequate anchoring in smaller coves with expanding 
mariculture facilities. There is also the potential for commer-- 
cial setnet sites, purse seine hook-offs, and other commercial 
harvest areas to be blocked by mariculture facilities.

Recreation. As a result of human waste, high coliform develops 
in the vicinity of high recreational boat use, wharves and 
marinas. Commercial fishing operations (tenders, seiners, etc.) 
experience similar coliform counts. Washington prohibits 
mariculture within one-quarter mile of state parks, popular 
recreation areas and anchorages, and primary navigational routes. 
There is also the potential for toxic effects from bottom paints 
on boats.

Mariculture. Mariculture operations may compete with other 
mariculture operations for space and for food carried by the 
tidal currents. They may also impact each other by transmitting 
disease or lowering down-current water quality. Separation 
guidelines in British Columbia and Washington require 0.8 kilome­
ter (proposed to be increased to 3 km) and 2 miles respectively 
between most operations.

Current Process for Addressing the Issues

The department has no policy to guide adjudicators when poten­
tially conflicting uses are proposed for the same area. Some of 
the issues raised above are addressed under the current permit 
review process. The Army Corps of Engineers and the Department 
of Environmental Conservation do a public notice for concerns 
related to navigation, wetlands, and water quality. Adjacent 
upland owners who might be planning mineral or timber development 
are notified of the proposed project by DNR adjudicators.

However, the DNR permitting process does not require public 
notice (a lease does), so concerns of competing tideland users 
are not specifically sought through a public process. This can 
make it difficult to assess the potential conflicts between 
proposed mariculture facilities and other uses such as existing 
mariculture facilities, anchorages used by the commercial fishing 
fleet, or potential timber or mineral development sites.

Recommendations

There are several fundamental assumptions underlying the policies 
and designations proposed as the means to address the issues 
raised here. First, it is assumed that there are enough suitable 
tideland sites to avoid potential conflicts and accommodate all 
potentially competing uses somewhere without having to unreason­
ably restrict any use. Fortunately, Prince William Sound has a
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long, 3,200-mile, coastline with may capable mariculture sites. 
There is only a small portion of that coastline where developed 
uses are planned that could preclude mariculture. Therefore,* an 
appropriate method for accommodating and encouraging the 
mariculture industry in the Prince William Sound will be to allow 
mariculture in most areas and rely on siting guidelines to 
resolve potential conflicts.

A second assumption is that some uses may be restricted in some 
areas in order to avoid conflict. The general approach is to 
only restrict uses where there is an absolute conflict that 
cannot otherwise be reasonably mitigated. Where a choice has to 
be made, the use with the greater public benefit and fewer 
options for alternative siting will be favored. The Prince of 
Wales Island Area Plan proposes alternative approaches to desig­
nations for mariculture while the Prince William Sound Plan will 
deal with the issue primarily through guideline’.

The third assumption is that, unlike some uses such as mineral 
and timber transfer and support facilities, it is doubtful that 
there will 1 2 adequate data to allow the identification and 
designation of many areas for mariculture.

The following guidelines are intended to help managers fairly 
balance potentially competing uses when they make tideland 
allocation decisions the plans do not have the information to 
make now.

For Prince of Wales Island Area Plan Guideline A below should be 
reviewed under the assumption that the alternative that does not 
prohibit mariculture in any areas is chosen.

Guidelines for competing commercial uses

A. Mariculture and Competing Uses. Mariculture is encouraged
on all state tidelands where there is not a significant
competing use. The siting of mariculture facilities is 
discouraged on all tidelands designated for log transfer or 
storage, mineral transfer or access, or other commercial 
activities. These areas will be available for mariculture
(a) if the land manager determines that it is possible to 
site, design, and operate the two or more uses compatibly in 
the area, or (b) there is no feasible and prudent alterna­
tive for mariculture while on exists for the competing use. 
In no case will marie .lture be allowed to foreclose access 
to mineral, timber, or developed recreation resources unless 
feasible or prudent alternative assess exists. In some 
cases it may be in the public interest to concentrate uses 
in one bay, ^i.e. pen-reared salmon and timber transfer) 
rather than allowing the proliferation of uses in many bays.

3. Separation Between Facilities. Mariculture operations
will be sited to avoid the risk of disease transmission and 
competition for food from existing mariculture developments.
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Permitted mariculturists that may be affected by a proposed 
operation should be notified and given an opportunity to 
comment. Generally, a two mile separation should exist 
between finfish operations. Other types of mariculture, 
such as shellfish may be more closely grouped together.

Issue 3. Mariculture and Uoland Management.

Description of the Issue

Mariculture may affect activities on adjacent and nearby uplands. 
Resource extraction on the uplands, even without associated 
support facilities on the tideiands, may, for instance, affect 
water quality or reduce wind protection. Forcing mitigation on 
the upland manager to protect mariculture facilities could reduce 
or eliminate economic viability of upland resource development.

Mariculture generally requires a caretaker for feeding ar.d 
security purposes. At this time, DNR permits for mariculture are 
generally only for the actual mariculture facilities. Caretaker 
facilities require a separate permit. Upland managers (primarily 
the USFS) are reluctant to issue permits for caretaker cabins 
because of the implied permanence and the potential for abandon­
ment. Therefore, where caretaker facilities are not addressed in
the tidelands permit and where decisions on the tidelands are not 
coordinated with the upland owner, floathouses or upland cabins 
are likely to be placed in trespass.

The economic viability of the mariculture operation may be in
jeoparly if the upland owner does not grant the operator the 
right to use the uplands for needed support facilities, thus 
forcing the operator to develop more expensive floating facili­
ties .

Because of access to transportation systems and commercial 
support services, mariculturists may find it economical to locate 
near communities. However, mariculture may also be incompatible 
v/ith residential uses on adjacent uplands. Sewage disposal, 
theft, the potential for trespass, aesthetic concerns, and 
competition for tideland space by upland residents can make 
mariculture undesirable direct!; adjacent to residential areas.

Current Process for Addressing the Issues

Under the current DNR permit review process, the immediately 
adjacent upland owner is notified during the coastal consistency 
proc 'ss. Nearby upland owners whose activities may be impacted 
by the stringent water quality standards of mariculture are 
notified only in the DEC/COS public notice. By procedure, DNR 
permitters in the southeast region request applicants to submit 
applications or identify the metuod of caretaking. The depart­
ment does not have a policy on what to do if upland owners object 
to mariculture facilities.
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Recommendations

Proposed guidelines for upland owner concerns

C. Coordination with the Upland Manager. The department will
try to coordinate its management of the tidelands with the
needs of the upland owner. While the department can neither 
put a moratorium on permitting mariculture facilities 
adjacent to private or federal uplands nor close those areas 
to mariculture, it will endeavor to coordinate its tideland 
management with the upland needs. On the other had, upland 
owners are encouraged to locate areas where mariculture
(including upland facilities) should be encouraged and to 
communicate their conclusions to the department and to the 
mariculture industry.

D. Uoland Owner Objections. An application for mariculture
facilities adjacent to private or federal land will be 
approved if the application meets the other guidelines of 
this plan, ar.d either the applicant has the approval of the 
upland owner or the department receives no objection from 
the upland owner. If the upland owner does object and 
suggests a feasible alternative site (one that is both 
physically suitable, meets both the guidelines of this plan 
and other permit requirements, and has the approval of that 
upland owner), the department will uphold the upland owner's 
objection. If the objection is not accompanied by the 
suggestion of a feasible alternative site, the department 
will adjudicate the permit or lease application considering 
at least the following:

(1) the feasibility of using site design and/or operat­
ing stipulations to minimize or eliminate the objec­
tion;

(2) the presence or absence of feasible alternative 
sites where there would be no conflict between upland 
management and mariculture facilities; and

(3) the cost to the public or the upland owner of 
approving the facility.

S. Permission of Upland Owner. Permits/leases will not be 
granted for applications that show support facilities, 
including shoreties, on the adjacent uplands unless there is 
a demonstrable agreement between the applicar.t and the 
upland owner. The term of the lease/permit will not be 
longer than the term of the agreement between the applicant 
and the upland owner. If the applicant has not made ar­
rangements for the use of the adjacent uplands, the applica­
tion must show how all necessary housing, warehousing, 
processing and other associated uses will be accommodated on 
the tidelands.
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F. Consistency with State Upland Management. Mariculture 
facilities adjacent to state uplands will be consistent with 
the upland management intent.

** See also guideline V for coordinated permitting proposal.

Issue 4: Mariculture and Public Use

Description of the Issue

Mariculture sites may effectively block or inhibit public access 
to important recreation and subsistence use areas. The expecta­
tion and desire for seclusion when recreating in rural Alaska is 
highly valued by residents and visitors. If the sense of seclu­
sion is lost an important part of the aesthetics of many bays is 
lost and the recreational experience is less valuable. A 
mariculture facility, particularly with caretaker facilities and 
in a smaller cove, will essentially eliminate that sense of 
seclusion for recreation users other than the permit holder. The 
tendency will be for traditional recreational users of the cove 
to find other, secluded and aesthetically pleasing areas. This 
is a significant problem in Washington, British Columbia and 
California. The Washington Department of Ecology has documented 
the aesthetic impacts of mariculture in Puget Sound. British 
Columbia placed a moratorium on issuing permits partly because of 
aesthetic effects.

These experiences, , ius some here in Alaska, demonstrate that 
activities affectir the natural and scenic features of an area 
may cause controve. y. Interestingly, AS 41.21.302 specifically 
allows aquaculture facilities in the State Marine Park system. 
The Division of Parks and Outdoor Recreation interprets 
aquaculture in this statute to mean only facilities operated by 
the Department of Fish and Game.

In order to protect their investment from sewage discharge, 
theft, etc., mariculturists may discourage recre.ationists from 
using the area. In other states and in Canada bays have been 
rcped off and shots fired to discourage public use of areas with 
mariculture facilities.

The noise and general effects of local habitation associated v/ith 
mariculture will also tend to displace wildlife. Mariculture 
employees will increase competition for resources such as beach 
logs, berries, and wildlife. Facilities may also bar access to 
or directly impact traditional harvest areas.

Current Process for Addressing the Issue

Land Use Permits technically allow public access to all bur the 
actual physical improvements covered under the permit. Thus, 
some of the problems are primarily ones of perception and en­
forcement and not legality. Access is addressed through the 
Coastal Consistency process, but public notice for area users to
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comment is not included in the DNR permit review process. 
Besides the coastal standards, DNR only has the general policy 
that legal public access be maintained along state tidelands.

Recommendations

In general, mariculture facilities are compatible with dispersed 
recreation. However, in chapter 3 of the Prince William Sound 
Area Plan mariculture will be discouraged from high use areas 
where the amount of recreation currently exceeds or is projected 
to exceed the capacity of the available anchorages or campsites. 
In addition, mariculture —  especially the caretaker facilities 
—  are discouraged in Prince William Sound in areas proposed for 
wilderness, tourist attractions (like the Columbia Glacier) , and 
adjacent to developed recreating facilities. In both plans 
access will be maintained to resources such as campsites, fish­
ing/hunting areas, anchorages, and trails.

For Prince of Wales Island Area Plan the following guidelines 
should be reviewed under the assumption that the alternative 
which does not prohibit mariculture in any areas is chosen.

Proposed Guidelines for i“creation and public use conflicts

G. Use of Anchorages and Recreation Areas. Mariculture is 
discouraged from designated or other important anchorages, 
campsites, or high use recreation areas where the land 
manager finds that mariculture will significantly diminish 
the remote, secluded nature of the anchorage or would 
significantly diminish its capacity. These areas are 
delineated in the management intent discussions or on the 
maps in Chapter 3 of the plans.

H. (Prince William Sound only) Developed Recreation 
Facilities. Mariculture is not allowed adjacent to desig­
nated recreation sites or developed recreation facilities 
unless the facility manager or the land manager determines 
that the two uses can be made compatible by design, siting, 
or operating guidelines.

I. Mariculture Caretaker Facilities. Floating caretaker 
facilities for mariculture operations are encouraged in 
areas where there is no significant competing use. Floating 
caretaker facilities for mariculture operations will not be 
allowed in designated recreation or personal use areas 
unless the regional manager determines that there is no 
feasible or prudent alternative. The determination will he 
made available for public comment.

J. Access to trails and other public access m i n t s . 
Mariculture will not foreclose public access to important
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clamming areas, trails, public beaches or other similar 
public resources.

Issue 5: Mariculture Facilities in Crucial and Prime Habitat
Areas

Description of the Issue

In his 1986 report entitled, "The Environmental Effects of 
Floating Mariculture in Puget Sound," Dr. Donald P. Weston, of 
the University of Washington School of Oceanography, found that 
few negative impacts from mariculture operations on fish and 
wildlife or their habitats have been substantiated. However, 
there is the possibility that significant habitats, such as eel 
grass beds, and species such as geoducks could be buried by 
debris and lost. Furthermore, mariculture facilities, like any 
other floating facility, can block fish passage if placed in the 
mouth of a fish stream they can compact productive substrates if 
allowed to ground.

Marine mammals are attracted to ;he concentration of delectable 
food contained within mariculture facilities. The presence and 
"trespass" of marine mammals can be a nuisance to mariculturists. 
Unfortunately, they not only cause the mariculturists grief but 
also put themselves at risk by becoming entangled in the nets and 
occasionally drowning. In Washington state, some mariculturists 
have received exclusion to the Marine Mammal Protection Act and 
are allowed to kill marine mammals that are a nuisance to their 
operation.

Petroleum spills may cause long term degradation of the habitat 
value of' public tidelands and may impact adjacent mariculture 
facilities. The impacts are worse where currents and flushing 
are minimal.

Current Process for Addressing the Issue

Agency review of leases and permits is the process now used to 
identify potential conflicts between mariculture and habitat, 
areas. DNR permits do not receive public review nor are adjacent 
mariculturists or some nearby upland managers asked to comment 
(the directly adjacent upland owner is given notice), therefore, 
many potential conflicts may not be identified at the time the 
permit decision is made. The Corps of Engineers and Department 
of Environmental Conservation issue public notices and copy any 
comments to DNR.

DEC does not regulate oil and gas storage below XXXXXX gallons, 
so there is no formal method of addressing this potentially 
significant issue. ADNR has in the past required stipulations on 
its land use permits that address petroleum storage below amounts 
covered under DEC regulations.

Recommendations
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Outlined below are guidelines that will be used to help managers
decide how to avoid potential conflicts between Mariculture
facilities and crucial or prime habitats.

Proposed guidelines for mariculture in significant habitats

K. (Prince of Wales only) Siting in Certain Habitats.
Mariculture facilities should not be sited on or within 300 
feet of extensive kelp or eelgrass beds; seaweed harvest 
areas; or shellfish concentration areas (as identified in 
the ADF&G Regional Guides or determined by ADF&G) unless the 
manager determines after consultation with ADF&G that there 
is no feasible and prudent alternative.

L. Siting Near Anadromous Fish Streams. Mariculture facilities 
will not be sited within 300' of the mouth of a catalogued 
anadromous fish stream at Mean Lower Low Water without the 
approval of ADF&G.

M. (Prince of Wales only) Siting Near Marine Mammals and
Seabirds. Mariculture facilities v/ill be at least one-half 
mile from marine mammal and seabird concentration areas (as 
identified in the ADF&G Regional Guides or determined by 
ADF&G).

N. Designing to Prevent Marine Mammal Entanglement.
Mariculture facilities should be designed to prevent entan­
glement of marine mammals,.

0. Dissolved Oxvoen Depletion. Pens will not be sited where
respiration and biochemical oxygen demand will significantly 
depress dissolved oxygen concentrations or where nutrient 
input attributable to net-pen culture will affect the 
frequency, extent, intensity or duration of phytoplankton 
blooms.

P. Tri-n-butvltin. Tri-n-butyltin should not be used as an
antifouling agent on nets.

Q. Water Circulation. In order to maintain water circulation
and flushing action which disperses pollutants, net-pens 
should occupy no more than one-third the water column depth.

R. Storage of Petroleum Products. Petroleum products will be
stored in a manner that v/ill prevent spillage onto the 
tidelands or aquatic waters.

** See also Guideline X2 for policy on grounding at mean lower
low water.

Issue 6: Floathomes and Mariculture

Description of the Issue
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There is potential for coliform pollution of mariculture sites 
from nearby floathome waste water discharge. The waste of one 
person requires 8 million cubic feet of water to dilute to 
acceptable standards. Greywater presents related prorlems. 
These concerns are the same for floating mariculture caretaker 
facilities.

While few floathouses exist in Prince William Sound, there are up 
to 100 unauthorized floathomes on Prince of Wales Island. These 
may not conform to DEC wastewater standards. They occupy poten­
tial sites for mariculture development. Refer to the issue 
papers and proposed guidelines for floating settlement facilities 
under Floathomes in the Draft Plan.

Current Process for Addre '.ing the Issue

The current permit process does not require DNR public notice for 
floathomes (although the COE and DEC do a joint notice) so 
mariculture permit holders do not get a chance to comment on 
proposed floathome permits. Since most floathome owners do not 
bother to get permits it is almost impossible to control the 
problem before it occurs and a complaint is filed.

Proposed guidelines for floathome conflicts

S. Highest Economic Benefits. Where there are conflicts
between floathomes and other uses, the department generally 
will decide in favor of the applicant with the greatest 
economic benefit to the state. Except for areas designated 
for floathome settlement, competing applications between 
floathomes and mariculture will favor economically viable 
mariculture unless the regional manager determines it is in 
the state's interest to permit the floathome or there are 
more reasonable and prudent alternatives for the 
mariculturist. Where a floathome is alread' permitted at a 
site proposed for a mariculture facility, the regional 
manager will determine if there are feasible and prudent 
alternatives for the mariculture operation and weigh the 
impacts on the permitted floathome resident. Unpermitted 
floathomes will not be given any standing in the permit 
adjudication process. This guideline also applies to 
floating caretaker facilities for mariculture.

** See also Guideline I for policy on floating caretaker
facilities.

** See also Guideline W for policy on public notice.

** See also Guidelines on Floathomes.

Issue 7: Speculation and Economic Viability

Description of the Issue



Aquaculture permits do not require proof of economic viability or 
intent. A non-existent or perennially non • _'*of itable operation 
may continue to occupy a favorite bay to the ietriment of other 
public benefits or uses and other mariculture operations. There 
is concern that permits are secured for speculation purposes, 
making the area unavailable to legitimate applicants. For 
example, only a small percentage of existing mariculture permits 
in Southeast actually have development on them, let alone produce 
seafood.

Mariculture permits may be used as a front for acquiring a 
private secluded residence or vacation home on public lands. A 
small oyster raft next to a floathouse might grease the wheels 
for getting the right to use a particular bay for an exclusive 
private residence. The mariculture permit may provide a loophole 
for obtaining a USFS Special Use Cabin Permit.

Current Process for Addressing the Issue

Economic viability is currently not addressed in ADNR 
permitting. The USFS requires an Environmental Assessment 
and economic prospectus in order to issue a "Special Use 
Permit" for commercial upland facilities, this includes 
support facilities or caretaker cabins for aquaculture 
sites. The USFS is not inclined to issue "Special Use 
Permits" for aquaculture support facilities until an opera­
tion is proven to be successful.

, : ' 1
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Proposed guidelines for speculation and economic viability

T. Performance Standards. The Regional Manager will attach
reasonable performance standards ._o the permit or lease for 
project development and operation. The performance stan­
dards are to ensure the permitted area is used for ..he 
approved activity, the proposal is economically viable, and 
the permit is not held for speculation or removal of a land 
base from competition. In all cases the approved develop­
ment plan must be adhered to. If the performance standards 
are not met, the permit or lease may be cancelled.

U. Clean-up Bonds. A clean-up bond may be required to protect;
existing resources for future use.

Issue 8: Permit Procedures

Description of the Issue

Agencies requiring permits related to siting of mariculture 
facilities include the Departments of Natural Resources, Environ­
mental Conservation, possibly Fish and Game, and the Army Corps 
cf Engineers. The upland land owner/manager may also require 
emits. Separate applications are required from each agency. 

The Division of Governmental Coordination coordinates review of
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thesj* permits plus maxes a determination of consistency with the 
Alas$|t Coastal Management Plan. Applicants are burdened with 
coi&p^ting redundant application information while agencies have 
difficulty acquiring the necessary information to make good 
permitting decisions.

The issues of competing uses (Issues 2, 3, 4, 3 and 6) can only 
be resolved in the public's best interest if all available 
information is used in making the decision. To ensure that all 
available information is applied to the permitting/leasing 
decision, it is proposed that a coordinated permitting/leasing 
process be developed so that all potentially competing interests 
and all affected agencies be given a chance to review, comment on 
and make decisions on a proposal at the same time. A coordinated 
process like the "Tri-agency Permit" used for mining could have 
the added advantage of making both the applicant's and the 
agencies' task simpler and more efficient, thus encouraging the 
development of the mariculture industry without foreclosing other 
valuable uses of state tide and submerged lands.

This process would have to include all of the agencies involved 
in reviewing and permitting mariculture activities and upland 
owners and be coordinated with other permitting procedures such 
as the ACMP consistency review process.

Proposed guidelines for mariculture permitting and leasing

V. Coordinated Permitting. The Department of Natural Resources 
will support development of a coordinated permitting/leasing 
process with other agencies if it will meet the following 
objectives: 1) the process will lessen the application
complexity for prospective mariculturists; 2) the process 
will provide for better agency decision making; and 3) each 
agency maintains its' own decision making authority.

W. Public Notice for Mariculture Facilities. Public notice of 
a proposed permit or lease for mariculture facilities will 
be given under AS 38.05.945 or its equivalent. Permits will 
be treated as a 3 iase for public notice purposes, including 
notification in a local newspaper. However, joint DNR 
notification with the DEC/DGC public notice is encouraged if 
practical. Copies of the public notice should be sent to 
adjacent upland land owners such as U.S. Forest Service and 
native corporations and other mariculturists within affected 
waters and communities (such as the postmaster) or 25 people 
or more within 6 miles of the proposed activity. If it is 
known, the public notice should mention that the proposed 
activity may impact resource development, commercial fish­
ing, or recreation use and anchorages in the vicinity.

X. Development Plans. A development plan will be required
before a lease or permit application for mariculture facili­
ties is approved. The preferred oroach is for the appli­
cation and development plan requirements to serr: (at the
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minimum) as the basis for DNR, ADF&G, DEC, ACMP, and upland 
owner review approval.

The application and development plan will require the 
applicant to provide the following information. The appli­
cation form will give the applicant policy guidance on 
several issues. Any changes to the development plan after 
authorization is given will be submitted to the Regional 
Manager for a determination if project review will be 
reinitiated.

1. Describe the species to be raised. A permit or lease 
will be issued for a specified species. Raising a 
different species will require a new permit or lease.

2. Describe the size and type and map the location of all 
floating and shore-based mariculture facilities needed 
over the life of the project. The map should include 
the general location of the facility on a 1:63,360 s-r 
equivalent map. The development plan map should be of 
a size and scale that will readily indicate the loca­
tion and size of all facilities with reasonable 
proportion and scale and relation to the shoreline.

Facilities such as rafts or pens should be indicated 
with size, location, and configuration. Fresh water 
sources and access to roads or markets should also be 
shown. The map will also indicate mean high water, 
mean lower low water, depths below the facilities, and 
water circulation patterns. Except where specifically 
allowed, facilities may not ground at mean lower low 
water. All facilities will be reviewed and authorized 
at one time.

Other plan guidelines and the Alaska Coastal Management 
Plan Standards should be used for guidance in designing 
an acceptable development plan.

3. Describe the size and map the location of areas to be 
used for temporary storage of equipment, supplies or 
shellfish pending paralytic shellfish poisoning test 
results and shipping. Because they are less biologi­
cally productive than saltmarshes and tideflats, gravel 
and sand beaches are generally the preferred sites for 
on-shore storage of shellfish while waiting for PS? 
test results and shipment.

4. Describe the method of anchoring floating mariculture 
facilities. Anchoring must be adequate to keep the 
facility from breaking loose and creating a hazard zo 
other users or habitats. When siting mariculture 
facilities, public access will be maintained to and 
along public tidelands. Shoreties will not be used for 
anchoring mariculture facilities in significant
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recreation or personal use areas or where public access 
or navigation would be adversely impacted unless doing 
so decreases the conflict between the mariculture 
facility and public access.

5. Describe the size and map the location of caretaker
facilities. If floating or upland facilities are not 
shown, the method of housing persons responsible for 
caretaking and operating the facility must be de­
scribed.

6. Describe methods of wastewater treatment and disposal,
(Only include if this is a cooperative process. DEC 
will want to insert standards here.)

7. Describe methods of solid waste disposal. (Ibid)

8. Describe the method of fuel storage.

9. A schedule of development should be outlined for all 
facilities. Significant stages of development should 
be projected such as when the first young will be 
placed for growing and the first anticipated date of 
marketing the product.

10. For fin fish operations producing more than 20,000 
pound annually a site characterization survey should be 
submitted that includes: 1) a bathymetric survey of
depth, range, and distribution of water and marine life 
(including predators); 2) a hydrographic survey of ebb 
and flood currents, temperatures, salinity, potential 
or existing sources of pollution, and level of storm 
protection; and 3) a diver survey of the biological 
resources during April to September including the level 
of plankton.

Y. Coast Guard Approval. Permits or leases will not be given
until the U.S. Coast Guard has certified that the proposed
facility v/ill not be a significant navigational hazard.
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APPENDIX D

COMPILATION OF PROPOSED GOALS AND GUIDELINES FOR MARICULTURE

Proposed Goals for Mariculture

GOAL #1 Economic Opportunities and Community Development.
Opportunities to increase income and diversify 
state's economy through the use of state tide 
submerged lands for mariculture.

GOAL v2 Optimum Use of Areas. The optimum use of the most 
suitable mariculture areas.

the
and

Proposed Guidelines for Mariculture

A. Mariculture and Competing Uses. Mariculture is encouraged 
on all state tidelands where there is not a significant 
competing use. The siting of mariculture facilities is 
discouraged on all tidelands designated for log transfer or 
storage, mineral transfer or access, or other commercial 
activities. These areas will be available for mariculture 
(a) if the land manager determines that it is possible to 
site, design, and operate the two or more uses compatibly in 
the area, or (b) there is no feasible and prudent alterna­
tive for mariculture while on exists for the competing use. 
In no case will mariculture be allowed to foreclose access 
to mineral, timber, or developed recreation resources unless 
feasible or prudent alternative assess exists. In some 
cases it may be in the public interest to concentrate uses 
in one bay, (i.e. pen-reared salmon and timber transfer) 
rather than allowing the proliferation of uses in many bays.

B. Separation Between Facilities. Mariculture operations
will be sited to avoid the risk of disease transmission and 
competition for food from existing mariculture developments. 
Permitted mariculturists that may be affected by a proposed 
operation should be notified and given an opportunity to 
comment. Generally, a two mile separation should exist 
between finfish operations. Other types of mariculture, 
such as shellfish may be more closely grouped together.

C. Coordination with the Upland Manager. The department will 
try to coordinate its management of the tidelands with the 
needs of the upland owner. While the department can neither 
put a moratorium on permitting mariculture facilities 
adjacent to private or federal uplands nor close those areas 
to mariculture, it will endeavor to coordinate its tideland 
management with the upland needs. On the other had, upland 
owners are encouraged to locate areas where mariculture 
(including upland facilities) should be encouraged and to
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communicate their conclusions to the department and to the 
mariculture industry.

D. Upland Owner Objections. An application for mariculture 
facilities adjacent to private or federal land will be 
approved if the application meets the other guidelines of 
this plan, and either the applicant has the approval of the 
upland owner or the department receives no objection from 
the upland owner. If the upland owner does object and 
suggests a feasible alternative site (one that is both 
physically suitable, meets both the guidelines of this plan 
and other permit requirements, and has the approval of that 
upland owner), the department will uphold the upland owner's 
objection. If the objection is not accompanied by the 
suggestion of a feasible alternative site, the department 
vill adjudicate the permit or lease application considering 
at least the following:

(1) the feasibility of using site design and/or operat­
ing stipulations to minimize or eliminate the objec­
tion ;

(2) the presence or absence of feasible alternative
sites where there would be no conflict between upland 
management and mariculture facilities; and

(3) the cost to the public or the upland owner of
approving the facility.

E. Permission of Upland Owner. Permits/leases will not be 
granted for applications that show support facilities, 
including shoreties, on the adjacent uplands unless there is 
a demonstrable agreement between the applicant and the 
upland owner. The term of the lease/permit will not be 
longer than the term of the agreement between the applicant 
and the upland owner. If the applicant has not made ar­
rangements for the use of the adjacent uplands, the applica­
tion must show how all necessary housing, warehousing, 
processing and other associated uses will be accommodated on 
the tidelands.

F. Consistency with State Upland Management. Mariculture 
facilities adjacent l o  state uplands will be consistent with 
the upland management intent.

G. Use of Anchorages and Recreation Areas. Mariculture is 
discouraged from designated or other important anchorages, 
campsites, or high use recreation areas where the land 
manager finds that mariculture v/ill significantly diminish 
the remote, secluded nauure of the anchorage or would 
significantly diminish its capacity. These areas are 
delineated in the management intent discussions or on the 
maos in Chanter 3 of the olans.
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H. (Prince William Sound only) Developed Recreation Facilities. 
Mariculture is not allowed adjacent to designated recreation 
sites or developed recreation facilities unless the facility 
manager or the land manager determines that the two uses can 
be made compatible by design, siting, or operating guide­
lines .

I. Mariculture Caretaker Facilities. Floating caretaker 
facilities for mariculture operations are encouraged in 
areas where there is no significant competing use. Floating 
caretaker facilities for mariculture operations will not be 
allowed in designated recreation or personal use areas 
unless the regional manager determines that there is no 
feasible or prudent alternative. The determination will be 
made available for public comment.

J . Access to trails and other public access points.
Mariculture will not foreclose public access to important 
clamming areas, trails, public beaches or other similar 
public resources.

X. (Prince of Wales only) Siting in Certain Habitats.
Mariculture facilities should not be sited on or within 300 
feet of extensive kelp or eelgrass beds; seaweed harvest 
areas; or shellfish concentration areas (as identified in 
the ADF&G Regional Guides or determined by ADF&G) unless the 
manager determines after consultation with ADF&G that there 
is no feasible and prudent alternative.

L. Siting Near Anadromous Fish Streams. Mariculture facilities
will not be sited within 300' of the mouth of a catalogued 
anadromous fish stream at Mean Lower Low Water without the 
approval of ADF&G.

M. (Prince of Wales only) Siting Near Marine Mammals ana
Seabirds. Mariculture facilities will be at least one-naif 
mile from marine mammal and seabird concentration areas (as 
identified in the ADF&G Regional Guides or determined by 
ADF&G).

N . Designing to Prevent Marine Mammal Entanglement.
Mariculture facilities should be designed to prevent entan­
glement of marine mammals.

0. Dissolved Oxygen Depletion. Pens will rot be sited where
respiration and biochemical oxygen demand will significantly 
depress dissolved oxygen concentrations or where nutrient 
input attributable to net-pen culture will affect the 
frequency, extent, intensity or duration of phytcplankton 
blooms.

P. Tri-n-butvltin. Tri-n-butyltin should not be used as an
antifouling agent on nets.
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Q. Water Circulation. In order to maintain water circulation 
and flushing action which disperses pollutants, net-pens 
should occupy no more than one-third the water column depth.

R. Storage of Petroleum Products. Petroleum products will be 
stored in a manner that will prevent spillage onto the 
tidelands or aquatic waters.

S. Highest Economic Benefits. Where there are conflicts
between floathomes and other uses, the department generally 
will decide in favor of the applicant with the greatest 
economic benefit to the state. Except for areas designated 
for floathome settlement, competing applications between
floathomes and mariculture will favor economically viable 
mariculture unless the .regional manager determines it is in 
the state's interest to permit the floathome or there are 
more reasonable and prudent alternatives for the 
mariculturist. Where a floathome is already permitted at a 
site proposal for a mariculture facility, the regional 
manager will determine if there are feasible and prudent
alternatives for the mariculture operation and weigh the 
impacts on the permitted floathome resident. Unpermitted 
floathomes will not be given any standing m  the permit 
adjudication process. This guideline also applies to 
floating caretaker facilities for mariculture.

T. Performance Standards. The Regional Manager will attach
reasonable performance standards to the permit or lease for 
project development and operation. The performance stan­
dards are to ensure the permitted area is used for the 
approved activity, the proposal is economically viable, and 
the permit is not held for speculation or removal of a land 
base frc.it competition. In all cases the approved develop­
ment plan must be adhered to. If the performance standards 
are not met, the permit or lease may be cancelled.

U. Clean-up Bonds. A clean-up bond may be required to protect
existing resources for future use.

V. Coordinated Permitting. The Department of Natural Resources
will support development of a coordinated permitting/leasing 
process with other agencies if it will meet the following 
objectives: 1) the process will lessen the application
complexity for prospective mariculturists; 2) the process 
will provide for better agency decision making; and 3) each 
agency maintains its' own decision making authority.

W. Public Notice for Mariculture Facilities. Public notice of
a proposed permit or lease for mariculture facilities will 
be given under AS 38.05.945 or its equivalent. Permits will 
be treated as a lease for public notice purposes, including 
notification in a local newspaper. However, joint DNR 
notification with the DEC/DGC public notice is encouraged if 
practical. Copies of the public notice should be sent to
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adjacent upland land owners such as U.S. Forest Service and 
native corporations and other mariculturists within affected 
waters and communities (such'as the postmaster) of 25 people 
or more within 6 miles of the proposed activity. If it is 
known, the public notice should mention that the proposed 
activity may impact resource development, commercial fish­
ing, or recreation use and anchorages in the vicinity.

X. Development Plans. A development plan will be required 
before a lease or permit application for mariculture facili­
ties is approved. The preferred approach is for the appli­
cation and development plan requirements to serve (at the 
minimum) as the basis for DNR, ADF&G, DEC, ACMP, and upland 
owner review approval.

The application and development plan will require the 
applicant to provide the following information. The appli­
cation form will give the applicant policy guidance on 
several issues. Any changes to the development plan after 
authorization is given will be submitted to the Regional 
Manager for a determination if project review will be 
reinitiated.

1. Describe the species to be raised. A permit or lease 
will be issued for a specified species. Raising a 
different species will require a new permit or lease.

2. Describe the size and type and map the location of all 
floating and shore-based mariculture facilities needed 
over the life of the project. The map should include 
the general location of the facility on a 1:63,360 or 
equivalent map. The development plan map should be of 
a size and scale that will readily indicate the loca-

. tion and size of all facilities with reasonable 
proportion and scale and relation to the shoreline.

Facilities such as rafts or pens should be indicated 
with size, location, and configuration. Fresh water 
sources and access to roads or markets should also be 
shown. The map will also indicate mean high water, 
mean lower low water, depths below the facilities, and 
water circulation patterns. Except where specifically 
allowed, facilities may not ground at mean lower low 
water. All facilities will be reviewed and authorized 
at one time.

Other plan guidelines and the Alaska Coastal Management 
Plan Standards should be used for guidance in designing 
an acceptable development plan.

3. Describe the size and map the location of areas to be 
used for temporary storage of equipment, supplies cr 
shellfish pending paralytic shellfish poisoning test 
results and shipping. Because they are less
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biologically productive than saltmarshes and tideflats, 
gravel and sand beaches are generally the preferred 
sites for on-shore storage of shellfish while waiting 
for PSP test results and shipment.

4. Describe the method of anchoring floating mariculture
facilities. Anchoring must be adequate to keep the
facility from breaking loose and creating a haza'rd to
other users or habitats. When, siting mariculture 
facilities, public access will be maintained to and 
along public tidelands. Shoreties will not be used for 
anchoring mariculture facilities in significant recrea­
tion or personal use areas or where public access or 
navigation would be adversely impacted unless doing so 
decreases the conflict between the mariculture facility 
and public access.

5. Describe the size and map the location of caretaker
facilities. If floating or upland facilities are not 
shown, the method of housing persons responsible for 
caretaking and operating the facility must be de­
scribed.

6. Describe methods of wastewater treatment and disposal. 
(Only include if this is a cooperative process. DEC 
will want to insert standards here.)

7. Describe methods of solid waste disposal. (Ibid)

8. Describe the method of fuel storage.

9. A schedule of development should be outlined for all 
facilities. Significant stages of development should 
be projected such as when the first young will be 
placed for growing and the first anticipated date of 
marketing the product.

10. For fin fish operations producing more than 20,000 
pound annually a site characterization survey should be 
submitted that includes: 1) a bathymetric survey of 
depth, range, and distribution of water and marine life 
(including predators); 2) a hydrographic survey of ebb 
and flood currents, temperatures, salinity, potential 
or existing sources of pollution, and level of storm 
protection; and 3) a diver survey of the biological 
resources during April to September including the level 
of plankton.

Y. Coasr C-uard Approval. Permits or leases will not be given 
until the U.S. Coast Guard has certified that the proposed 
facility will not be a significant navigational hazard.
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biologically productive than saltmarshes and tideflats, 
gravel and sand beaches are generally the preferred 
sites for on-shore storage of shellfish while waiting 
for PSP test results and shipment.

4. Describe the method of anchoring floating mariculture
facilities. Anchoring must be adequate to keep the
facility from breaking loose and creating a hazard to
other users or habitats. When siting mariculture
facilities, public access will be maintained to and 
along public tidelands. Shoreties will not be used for 
anchoring mariculture facilities in significant recrea­
tion or personal use areas or where public access or 
navigation would be adversely impacted unless doing so 
decreases the conflict between the mariculture facility 
and public access.

5. Describe the size and map the location of caretaker
facilities. If floating or upland facilities are not 
shown, the method of housing persons responsible for 
caretaking and operating the facility must be de­
scribed.

6. Describe methods of wastewater treatment and disposal. 
(Only include if this is a cooperative process.' DEC 
will want to insert standards here.)

7. Describe methods of solid waste disposal. (Ibid)

8. Describe the metr.od of fuel storage.

9. A schedule of development should be outlined for all 
facilities. Significant stages of development should 
be projected such as when the first young will be 
placed for growing and the first anticipated date of 
marketing the product.

10. For fin fish operations producing more than 20,000 
pound annually a site characterization survey shouli be 
submitted that includes: 1) a bathymetric survey of 
depth, range, and distribution of water and marine life 
(including predators); 2) a hydrographic survey of ebb 
and flood currents, temperatures, salinity, potential 
or existing sources of pollution, and level of storm 
protection; and 3) a diver survey of the biological 
resources during April to September including the level 
of plankton.

Coast Guard Approval. Permits or leases will not be given
until the U.S. Coast Guard has certified that the proposed
facility will not be a significant navigational hazard.*



M A N A G E M E N T  O F  S A L M O N
■ . ■ ■

N E T - P E N  C U L T U R E  IN P U G E T  S O U N D

*>\ •' '.f'An-j «i‘a:'i. •
■ V  ’ Viity"

• ■ . „ • ■ ■ • . .: ■ •• • ■ . .Vi'1' ■ - v < .
•' V ; -

• ’ . • ,  ' • "■ . f t  -  :• > •  ,  • ;  s i

P r e p a r e d  for:  , •• * ‘ .

W a s h i n g t o n  D e p a r t m e n t  o f  E c o l o g y  i n  c o n j u n c t i o n  

w i t h  t h e  D e p a r t m e n t s  o f  F i s h e r i e s ,

A g r i c u l t u r e  a n d  N a t u r a l  R e s o u r c e s

P r e p a r e d  b y :

S c i e n c e  A p p l i c a t i o n s  I n t e r n a t i o n a l  C o r p o r a t i o n



T h i s  p u b l i c a t i o n  w a s  p r e p a r e d  w i t h  f i n a n c i a l  a s s i s t a n c e  f r o m  t h e  O f f i c e  o f  
C o a s t a l  a n d  O c e a n  R e s o u r c e  M a n a g e m e n t ,  N a t i o n a l  O c e a n i c  a n d  A t m o s p h e r i c  
A d m i n i s t r a t i o n ,  a s  a p p r o p r i a t e d  f o r  S e c t i o n  306 o f  t h e  C o a s t a l  Z o n e  M a n a g e m e n t  
A c t  o f  1 9 7 2 .



RECOMMENDED I N T E R I M  GU IDEL IN ES  
FOR  THE MANAGEMENT OF SALMON NET -PEN  

CULTURE I N  PUGET SOUND

FINAL REPORT

D e c e m b e r  3 0 ,  1 9 86

P r e p a r e d  f o r :

W a s h i n g t o n  D e p a r t m e n t  o f  E c o l o g y  
S h o r e l a n d s  P l a n n i n g  

B a r a n  H a l l  
H a i l  S t o p  P V - l l  

O l y m p i a ,  W a s h i n g t o n  98504

i n  c o n j u n c t i o n  w i t h  t h e  
D e p a r t m e n t s  o f  F i s h e r i e s ,  A g r i c u l t u r e  and  N a t u r a l  R e s o u r c e s

P r e p a r e d  b y :

S c i e n c e  A p p l i c a t i o n s  I n t e r n a t i o n a l  C o r p o r a t i o n  
1 3 4 0 0 - B  N o r t h u p  W a y ,  S u i t e  38 

B e l l e v u e ,  WA 98005

E c o l o g y  C o n t r a c t  N o .  C - 0 0 8 7 1 1 0  
S A I C  P r o j e c t  N o .  2 - 8 1 7 - 0 2 - 3 4 4



STATE OF WASHINGTON

D E P A R T M E N T  O F  E C O L O G Y
Mail Stop PV-17 • Olympia, Washington 9850-1-8711 • (206) 459-6000

Feb rua ry ,  1987

To Local  Governmen t ,  S t a t e  Agenc ie s ,  C i t i z en s ,  C u l t u r i s t s  and O th e r s  C once rn ed  with 
Salmon Pen  Siting:

The D e p a r tm e n t  of Eco logy  is p le a sed  to r e l e a s e  th e  f inal  r epor t  " R e c o m m e n d e d  In te r im  
Guidel ines  for  the  M a n a g e m e n t  of  Sa lmon N e t  P en  Cu l t u re " .  The gu id e l in e s  and p rocedu re s  
we re  deve loped  by Dr. D on a ld  Weston of  Sc ience  App l i ca t ions  I n t e r n a t i o n a l  Co rpo r a t ion  in 
c lose  consu l t a t i on  with s t a f f  and  m a n a g e m e n t  of  the  D e n a r tm e n t  of  F i sh e r i e s ,  th e  D e p a r t ­
m e n t  o f  N a tu ra l  Re sou rc e s ,  and  th e  D e p a r tm e n t  of  Agr ic u l t u re .  The gu idel in es  a r e  ba sed  
on a p revious  study by Dr .  Wes ton  e n t i t l e d  "The Env i ronm en ta l  E f f e c t s  of  F loa t i ng  Mar i ­
c u l t u r e  in Puge t  Sound". In o rd e r  to b e s t  apply th e  in fo rm a t i on  f r om  t h a t  work, Ecology  
c o n t r a c t e d  for the  c u r r e n t  r e p o r t  to  iden t i fy  s i t ing and opera t ional  gu id e l in e s  for  use in 
r ev iew ing  sa lmon net  pen  p ropos a l s  in Puge t  Sound.

In add i t io n  to  consu l t a t i ons  am ong  th e  four  s t a t e  agenc ie s ,  input was  so l i c i t ed  and rece ived  
f rom  num e rou s  sc ien t i f ic  a u t h o r i t i e s ,  e n v i r onm e n t a l  groups ,  tr ibes,  i n d u s t r y  r ep r e s e n t a t i v e s ,  
loca l gove rnm en t ,  and o t h e r  i n t e r e s t e d  groups and individuals .  Eco logy  be l i eves  thes e  
s i t ing and opera t ional  g u id e l i n e s  a r e  based  on th e  b e s t  in fo rmat ion  c u r r e n t l y  ava i labl e .  The 
gu ide l ines  provide c r i t e r i a  fo r  s e l e c t ion  of  c u l t u r e  s i te s ,  husbandry p r a c t i c e s ,  mon i to r ing  
p rog ram s  and  s t a t e  r e p o r t i n g  r equ i r em en t s ,  which m i t i g a t e  most  a n t i c i p a t e d  adve rs e  e nv i ­
r o n m en t a l  e f f e c t s .  P r o j e c t s  t h a t  m e e t  thes e  gu ide l ines  a r e  expe c t e d  t o  r e su l t  in minimal  
im p a c t s  to  w a t e r  qual i ty,  b o t t o m  s ed im en t s  and c r i t i c a l  habi t a ts .  The  gu ide l ines  do not  
add res s  i ssues  such as a e s t h e t i c  im pac t s  or  nav ig a t i on  conf l i c ls  t h a t  a l s o  m us t  be cons ide red  
dur ing the  pe rm i t t i ng  p r o c e s s .

The guide l ines  a r e  not d e s i g n e d  to be adop ted  s t a t e  regu la t ions .  They  a r e  in tended  to be 
used by dec is ion-mak ing a g e n c i e s  as gu id ance  for  th e  in t e rp r e t a t i o n  a n d  app l i ca t io n  of 
ex is t i ng  pol icy and r e g u l a t i o n s .  As such,  t h ey  v/ill be valuable  to c u l t u r i s t s ,  loca l g ove rn ­
men t ,  s t a t e  agencies ,  c i t i z e n s  and all those  wi th  i n t e r e s t  in the ne t  p e n  cu l t u r e  indust ry.
The d e p a r t m e n t  a p p r e c i a t e s  t h e  c on c e rn  and e f f o r t  o f  all  th- se v/ho c o n t r i b u t e d  to  these 
r e com m enda t i o n s .

Since re ly ,

D i r e c t o r

ABR:bh

Enc lo su re

cc:  Jo seph  J. Blum, D i r e c t o r
D e p a r tm e n t  of F i s h e r i e s  

Br ian Boyle, C om m is s ion e r
D e p a r tm e n t  of  N a t u r a l  R e sou rc e s  

C. Al lan Pe t t ibone ,  D i r e c t o r  
D e p a r tm e n t  of  A g r i c u l t u r e
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GUIDELINE SUMMARY

T h e  r e c o m m e n d e d  i n t e r i m  g u i d e l i n e s  a r e  i n t e n d e d  t o  p r o v i d e  a  b a s i s  f o r  a  

c o o r d i n a t e d  a g e n c y  a p p r o a c h  t o  t h e  m a n a g e m e n t  o f  s a l m o n  n e t - p e n  c u l t u r e  i n  

P u g e t  S o u n d  u n t i l  c o m p l e t i o n  o f  t h e  p r o g r a m m a t i c  E n v i r o n m e n t a l  I m p a c t  S t a t e ­

m e n t  ( E T S ) .  T h e  g o a l  o f  t h e  g u i d e l i n e s  i s  t o  a v o i d  s i g n i f i c a n t  a d v e r s e  e n v i r ­

o n m e n t a l  e f f e c t s  f r o m  n e t - p e n  o p e r a t i o n s  p e r m i t t e d  p r i o r  t o  c o m p l e t i o n  o f  t h e  

p r o g r a m m a t i c  E I S .  T h i s  o b j e c t i v e  i s  p u r s u e d  t h r o u g h  a  c o m b i n a t i o n  o f  r e c o m ­

m e n d a t i o n s  f o r  p r o j e c t  s i t i n g ,  o p e r a t i o n a l  p r a c t i c e s ,  a n d  a n  a n n u a l  m o n i t o r i n g  

p r o g r a m .  I t  i s  t h e  o p i n i o n  o f  s t a t e  a g e n c i e s  t h a t  t h o s e  f a c i l i t i e s  s i t e d  a n d  

o p e r a t e d  i n  a c c o r d a n c e  w i t h  t h e s e  g u i d e l i n e s  w i l l  r e s u l t  i n  l i t t l e  o r  n o  

a d v e r s e  e n v i r o n m e n t a l  e f f e c t s  w i t h i n  t h o s e  a r e a s  o f  p o t e n t i a l  i m p a c t  a d d r e s s e d  

b y  t h e  g u i d e l i n e s .  I t  i s  a n t i c i p a t e d  t h a t  b o t h  s t a t e  e n v i r o n m e n t a l  m a n a g e r s  

a n d  l o c a l  a u t h o r i t i e s  w i l l  r e l y  h e a v i l y  u p o n  t h e s e  g u i d e l i n e s  i n  t h e i r  r e v i e w  

o f  c u l t u r e  a p p l i c a t i o n s  a n d  i n  t h e i r  a s s e s s m e n t  o f  t h e  p o t e n t i a l  e n v i r o n m e n t a l  

e f f e c t s  o f  t h e s e  o p e r a t i o n s .  T h e  g u i d e l i n e s  a r e  n o t  i n t e n d e d  t o  r e p l a c e  

e x i s t i n g  r e g u l a t i o n s ,  m a s t e r  p r o g r a m s  o r  l o c a l  o r d i n a n c e s .  T h e  D e p a r t m e n t  o f  

N a t u r a l  R e s o u r c e s  C o m m i s s i o n e r ' s  O r d e r  o f  S e p t e m b e r  9 ,  1 9 8 6  w i l l  b e  r e v i e w e d  

b y  DNR i n  l i g h t  o f  t h e s e  g u i d e l i n e s ,  a n d  m o d i f i c a t i o n  o f  t h e  o r d e r  w i l l  b e  

g i v e n  c o n s i d e r a t i o n .

T h e s e  g u i d e l i n e s  a d d r e s s  n e t - p e n  o p e r a t i o n s  w h i c h  h a v e  n o t  y e t  b e e n  p e r m i t t e d .  

T h e y  d o  n o t  a p p l y  t o  p r o j e c t s  a L r e a d y  i n  o p e r a t i o n  o r  p e r m i t t e d  u n l e s s  t h e s e  

f a c i l i t e s  u n d e r g o  s i g n i f i c a n t  e x p a n s i o n  o r  m o d i f i c a t i o n  o f  t h e i r  o r i g i n a l  p e r ­

m i t  s p e c i f i c a t i o n s .  I n  t h i s  c a s e  t h e  e x p a n s i o n  o r  m o d i f i c a t i o n  may  o e  e v a l ­

u a t e d  f o r  c o n s i s t e n c y  w i t h  t h e s e  g u i d e l i n e s .

T h e  g u i d e l i n e s  a d d r e s s  a L l  n e t - p e n  o p e r a t i o n s  i n  w h i c h  s a l m o n  a r e  g r o w n  w i t h  

t h e  i n t e n t  t o  h a r v e s t  a n d  m a r k e t  t h e  f i s h  u p o n  a t t a i n m e n t  o f  s u f f i c i e n t  s i z e .  

T h e  g u i d e l i n e s  d o  n o t  a p p l y  t o  n e t - p e n  o p e r a t i o n s  i n  w h i c h  s a Lm on  a r e  h e l d  

e x c l u s i v e l y  f o r  d e l a y e d  r e l e a s e  t o  e n h a n c e  w i l d  s t o c k s .

T h e  g e o g r a p h i c  a r e a s  i n  w h i c h  t h e s e  g u i d e l i n e s  a p p l y  i n c l u d e  P u g e t  S o u n d ,  t h e  

S t r a i t  o f  . J u a n  d e  F u c a ,  t h e  S t r r L t  o f  G e o r g i a .

PURPOSE AND SCOPE

1



T h e s e  g u i d e l i n e s  e r e  i n t e n d e d  t o  p r o v i d e  s i t i n g  a n d  o p e r a t i o n a l  c r i t e r i a  u n t i l  

a  p r o g r a m m a t i c  E I S  f o r  s a l m o n  n e t - p e n  c u l t u r e  c a n  b e  c o m p l e t e d .  T h e s e  r e c o m ­

m e n d a t i o n s  w i l l  t h e n  b e  r e v i e w e d  To r  a d e q u a c y ,  r e v i s e d  a s  n e c e s s a r y ,  a n d

a d o p t e d  a s  p a r t  o f  a  s t a t e  m a n a g e m e n t  p l a n  f o r  t h e  s a l m o n  n e t - p e n  i n d u s t r y .

T h e  i n t e r i m  g u i d e l i n e s  a r e  g e n e r i c  i n  n a t u r e .  I t  h a s  n o t  b e e n  p o s s i b l e  t o  

c o n s i d e r  a l l  p o t e n t i a l  s i t e - s p e c i f i c  v a r i a b l e s ,  t h u s ,  t h e  g u i d e l i n e s  a r e

i n t e n d e d  t o  b e  f l e x i b l e  a n d  d o  n o t  e l i m i n a t e  t h e  n e e d  f o r  c a r e f u l  c a s e - b y - c a s e  

r e v i e w  o f  p e r m i t  a p p l i c a t i o n s .  I t  i s  a n t i c i p a t e d  t h a t  s i t e - s p e c i f i c  c o n d i ­

t i o n s  may  r e q u i r e  t h e  g u i d e l i n e s  t o  h e  made  m o r e  r e s t r i c t i v e  o r  r e l a x e d  o n  a

c a s e - b y - c a s e  b a s i s .  I f  a  g i v e n  p r o j e c t  i s  mad e  s u b j e c t  t o  r e s t r i c t i o n s  o r

r e q u i r e m e n t s  n o t  s p e c i f i e d  i n  t h e s e  g u i d e l i n e s ,  s t a t e  a n d / o r  l o c a l  o f f i c i a l s ,  

i f  r e q u e s t e d ,  s h o u l d  p r o v i d e  t h e  a p p l i c a n t  w i t h  a n  e x p l a n a t i o n  o f  t h e  e n v i r o n ­

m e n t a l  r e a s o n s  f o r  d o i n g  s o .  I f  r e l a x a t i o n  o f  t h e s e  g u i d e l i n e s  i s  r e q u e s t e d ,  

i t  s h o u l d  b e  t h e  r e s p o n s i b i l i t y  o f  t h e  a p p l i c a n t  t o  d e m o n s t r a t e  t h a t  d e v i a t i o n  

f r o m  t h e s e  g u i d e l i n e s  c a n  b e  made  w i t h  m i n i m a l  e n v i r o n m e n t a l  e f f e c t .

T h e  g u i d e l i n e s  h a v e  b e e n  d e v e l o p e d  e n t i r e l y  w i t h  t h e  g o a l  o f  e n v i r o n m e n t a l

p r o t e c t i o n ,  a n d  d o  n o t  a d d r e s s  s o c i a l ,  e c o n o m i c ,  a e s t h e t i c  o r  w a t e r / l a n d  u s e  

c o n f l i c t s  w h i c h  m u s t  a l s o  b e  g i v e n  c o n s i d e r a t i o n  on  a  c a s e - b y - c a s e  b a s i s .

G U ID E L IN E S

1 .  A c c u m u l a t i o n  o f  f e e d  a n d  f e r e s  u n d e r  t h e  n e t - p e n s  i s  m i n i m i z e d  b y  g u i d e ­
l i n e s  w h i c h  c o n s i d e r  t h e  s i z e  o f  t h e  o p e r a t i o n ,  t h e  d e p t h  o f  w a t e r
b e n e a t h  t h e  n e t - p e n s  a n d  t h e  mea n c u r r e n t  v e l o c i t y  a s  m e a s u r e d  m i d - w a y  
b e t w e e n  t h e  b o t t o m  o f  t h e  n e t - p e n s  a n d  t h e  s e a  f l o o r .  N e t - p e n  o p e r a t i o n s  
h a v e  b e e n  d i v i d e d  i n t o  s i z e  c l a s s e s  I  t h r o u g h  I I I .  D e p e n d i n g  o n  t h e  s i z e  
c l a s s  o f  t h e  o p e r a t i o n ,  t h e  m in imum d e p t h  r e c o m m en d e d  b e n e a t h  t h e
n e t - p e n s  r a n g e s  f r o m  20 t o  60 f e e t  ( F i g u r e  I ) .

2 .  T h e  h a b i t a t s  l i s t e d  i n  T a b l e  1 a r e  c o n s i d e r e d  t o  b e  o f  s p e c i a l  s i g n i f i ­
c a n c e  a n d  a r e  t h e r e f o r e  a f f o r d e d  a n  a d d i t i o n a l  m a r g i n  o f  p r o t e c t i o n  f r om
t h e  p o t e n t i a l  a c c u m u l a t i o n  o f  f e e d  a n d  f e c e s .  i f  t h e s e  h a b i t a t s  a r e
p r e s e n t  i n  d e p t h s  o f  75  f e e t  o r  l e s s ,  n e t - p e n s  s h o u l d  n o t  b e  l o c a t e d  o v e r  
t h e s e  h a b i t a t s ,  w i t h i n  300 f e e t  i n  t h e  d i r e c t i o n ( s )  o f  p r e v a i l i n g  t i d a l  
c u r r e n t s ,  o r  w i t h i n  1 5 0  f e e t  i n  a n y  o t h e r  d i r e c t i o n .  T h e  W a s h i n g t o n  
D e p a r t m e n t  o f  F i s h e r i e s  w i l l  h a v e  r e s p o n s i b i l i t y  f o r  t h e  d e s i g n a t i o n  o f  
a n d  a s s e s s m e n t  o f  i m p a c t s  o n  p l a n t ,  i n v e r t e b r a t e  a n d  f i s h  h a b i t a t s  o f
s p e c i a l  s i g n i f i c a n c e .
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Table 1
HABITATS OF SPECIAL SIGNIFICANCE

•  E e l g r a s s  ( Z o s t e r a  m a r i n a ) b e d s  h a v i n g  d e n s i t i e s  e x c e e d i n g  1 3  t u r i o n s  ( i . e . ,
" s h o o t s " )  p e r  0 . 2 5  m i n  summer  o r  1 0  t u r i o n s  p e r  0 . 2 5  m i n  w i n t e r .  T h e s e
d e n s i t i e s  s h o u l d  b e  b a s e d  on  20 r a n d o m  0 . 2 5  nT q u a d r a t  s a m p l e s  t a k e n  i n  t h e  
e e l g r a s s  b e d .  I n  a d d i t i o n  t o  t h e  d e n s i t y  c r i t e r i a  a b o v e ,  c u l t u r e  s h o u l d  
n o t  b e  ^ p e r m i s s i b l e  i f  m o r e  t h a n  10% o f  t h e  s a m p l e s  e x c e e d  20 t u r i o n s  p e r
0 . 2 5  ra .  T h e s e  g u i d e l i n e s  a r e  t h o s e  u s e d  b y  t h e  W a s h i n g t o n  D e p a r t m e n t  o f  
F i s h e r i e s  (WDF)  i n  d e f i n i n g  a r e a s  u n a c c e p t a b l e  f o r  h a r d s h e l l  c l a m  h a r ­
v e s t i n g  (DNR /W DF ,  1 9 8 1 ) .

®  K e l p  b e d s  ( i . e . ,  d e n s e  b e d s  o f  a t t a c h e d  m a c r o a l g a e ,  e s p e c i a l l y  b u l l  k e l p ,  
N e r e o c y s t i s  l u e t k e a n a ) .

© R o c k y  r e e f  h a b i t a t s  ( h i g h  p r o f i l e  r o c k  o u t c r o p s  c o l o n i z e d  b y  o r g a n i s m s  s u c h
a s  h y d r o i d s ,  m a c r o a l g a e ,  a b a l o n e ,  s e a  u r c h i n s ,  s e a  a n e m o n e s ,  s t a r f i s h ,  an d
o t h e r  a t t a c h e d  o r g a n i s m s ) .

•  G e o d u ^ k  ( P a n o p e  a b r u p t a ) p o p u l a t i o n s  w i t h  d e n s i t i e s  e x c e e d i n g  0 . 4  a n i m a l s  
p e r  ra .  T h i s  d e n s i t y  i s  t h e  c r i t e r i o n  u s e d  b y  s t a t e  a g e n c i e s  t o  d e f i n e  
m a j o r  g e o d u c k  b e d s  (DNR /WDF ,  1 9 8 5 ) .

•  H a r d s h e l l  c l a m  p o p u l a t i o n s  w i t h  d e n s i t i e s  e x c e e d i n g  1 . 2  k g  ( 2 . 5  l b s )  p e r  
m . T h i s  d e n s i t y  i s  t h a t  r e q u i r e d  f o r  h a r d s h e l l  c l a m  h a r v e s t  (DNR/WDF ,  
1 9 8 1 ) .

o  H a b i t a t s  h a v i n g  s i g n i f i c a n t  p o p u l a t i o n s  o f ,  o r  w h i c h  a r e  i m p o r t a n t  t o  t h e  
f e e d i n g ,  r e p r o d u c t i o n  o r  o t h e r  l i f e  s t a g e s  o f  D u n g e n e s s  c r a b s  ( C a n c e r  
m a g i s t e r ) , h e r r i n g  ( C l u p e a ) ,  l i n g c o d / g r e e n l i n g  ( H e x a g r a m m i d a e ) , t r u e  c o d  
( G a d d i d a e ) ,  s o l e s  a n d  f l o u n d e r s  ( P l e u r o n e c t i f o r m e s ) , r o c k  f i s h e s  
( S c o r p a e n i d a e )  , c a b e z o n e  a n d  o t h e r  l a r g e  s c u l p i n s  ( C o t t i d a e ) ,  o r  s e a  p e r c h  
( E m b i o t o c i d a e ) .  T h e  o c c u r r e n c e  o f  t h e s e  s p e c i e s  i n  a  p o t e n t i a l  c u l t u r e  
a r e a  d o e s  n o t  n e c e s s a r i l y  e x c l u d e  i t  f r o m  d e v e l o p m e n t .  T h e  d e t e r m i n a t i o n  
o f  w h e t h e r  t h e  s i t e  i s  o f  s p e c i a l  s i g n i f i c a n c e  t o  t h e s e  s p e c i e s  w i l l  b e  
d e t e r m i n e d  b y  WDF o n  a  c a s e - b y - c a s e  b a s i s .

•  W i l d l i f e  r e f u g e s  a n d  h a b i t a t s  o f  e n d a n g e r e d  o r  t h r e a t e n e d  s p e c i e s .  ( A  300 
f o o t  s e p a r a t i o n  f r o m  n e t - p e n s  i s  r e c o m m e n d e d  r e g a r d l e s s  o f  c u r r e n t  d i r e c ­
t i o n )  .

e  O t h e r  h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e ,  r e g a r d l e s s  o f  d e p t h ,  a s  d e t e r m i n e d  
on  a  c a s e - b y - c a s e  b a s i s .



N e t - p e n s  s h o u l d  n o t  b e  l o c a t e d  w i t h i n  1 5 0 0  f e e t  o f  b i r d  a n d  m a m m a l i a n  
h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e  i n c l u d i n g  s e a l  a n d  s e a  l i o n  h a u l o u t  
a r e a ,  s e a b i r d  n e s t i n g  s i t e s  o r  c o l o n i e s ,  a n d  a r e a s  s p e c i f i c a l l y  i d e n ­
t i f i e d  a s  c r i t i c a l  f o r  f e e d i n g  o r  m i g r a t i o n  o f  b i r d s  a n d  m a m m a l s .  T h e  
W a s h i n g t o n  D e p a r t m e n t  o f  Game w i l l  b e  r e s p o n s i b l e  f o r  t h e  d e s i g n a t i o n  o f  
h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e  f o r  b i r d s  and  m a m m a l s .

S i t i n g  g u i d e l i n e s  h a v e  b e e n  d e v e l o p e d  t o  m i n i m i z e  t h e  l i k e l i h o o d  t h a t  
n e t - p e n  c u l t u r e  w i l l  a d v e r s e l y  a f f e c t  w a t e r  q u a l i t y  o r  c o n t r i b u t e  s i g n ­
i f i c a n t l y  t o  p h y t o p l a n k t o n  p r o d u c t i v i t y  i n  a n y  g i v e n  a r e a .  C u l t u r e  i s  
n o t  r e c o m m e n d e d  i n  a r e a s  w i t h  c h r o n i c  w a t e r  q u a l i t y  p r o b l e m s .  On t h e  
b a s i s  o f  t h i s  a p p r o a c h  g u i d e l i n e s  h a v e  b e e n  d e v e l o p e d  a s  s h o w n  i n  F i g u r e  
2 a n d  T a b l e  2 a n d  a s  s u m m a r i z e d  b e l o w :

R e c o m m e n d e d  l i m i t s  a r e  p l a c e d  o n  t h e  max imum f i s h  p r o d u c t i o n  w i t h i n  
s p e c i f i e d  g e o g r a p h i c  a r e a s  f o r  m o s t  o f  s o u t h e r n  P u g e t  S o u n d ,  t h e  P o r t  
O r c h a r d  a r e a ,  W h i d b e y  B a s i n ,  n o r t h e r n  Ho o d  C a n a l ,  S e q u i m  B a y  a n d  
D i s c o v e r y  B a y .  T h e s e  p r o d u c t i o n  l i m i t s  r a n g e  f r o m  5 0 , 0 0 0  I b s / y r  i n  
S e q u i m  B a y  t o  5 , 9 0 0 , 0 0 0  l b s / y r  i n  S k a g i t  B a y .  T h e r e  a r e  n o  r e s t r i c ­
t i o n s  o n  w h e t h e r  t h e  p r o d u c t i o n  a l l o t m e n t  f o r  a  g i v e n  a r e a  i s  u t i l ­
i z e d  b y  a  s i n g l e  o p e r a t i o n  o r  d i v i d e d  among  s e v e r a l  s m a l l e r  o p e r a ­
t i o n s ,  p r o v i d e d  t h a t  c u l t u r e  d e n s i t y  d o e s  n o t  e x c e e d  m o r e  t h a n  
1 , 0 0 0 , 0 0 0  l b s  a n n u a l  p r o d u c t i o n  p e r  s q u a r e  n a u t i c a l  m i l e  ( d e f i n e d  a s  
a  s q u a r e  a r e a  h a v i n g  d i m e n s i o n s  o f  6076 f e e t  on  a l l  s i d e s ) .

B u d d  I n l e t ,  H o l m e s  H a r b o r  a n d  Hood C a n a l  s o u t h  o f  H a z e l  P o i n t  a r e  
a r e a s  o f  s p e c i a l  c o n c e r n  b e e . ' u s e  o f  c h r o n i c  l o w  d i s s o l v e d  o x y g e n  a t  
d e p t h  a n d  p e r s i s t e n t  n i t r o g e n  d e p l e t i o n  i n  s u r f a c e  w a t e r s .  N e t - p e n  
c u l t u r e ,  t h e r e f o r e ,  i s  n o t  r e c om m en d e d  u n l e s s  t h e  a p p l i c a n t  c a n  
d e m o n s t r a t e  t h a t :  1 )  r e s p i r a t i o n  a n d  b i o c h e m i c a l  o x y g e n  d em and  (BOD)
w i l l  n o t  s i g n i f i c a n t l y  d e p r e s s  d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n s ;  a n d  
2 )  n u t r i e n t  i n p u t  a t t r i b u t a b l e  t o  n e t - p e n  c u l t u r e  w i l l  n o t  a f f e c t  t h e  
f r e q u e n c y ,  e x t e n t ,  i n t e n s i t y  o r  d u r a t i o n  o f  p h y t o p l a n k t o n  b l o o m s .

T h e r e  a r e  n o  w a t e r  q u a l i t y - b a s e d  l i m i t s  o n  t h e  n u m b e r  o f  n e t  p e n  
o p e r a t i o n s  i n  t h e  S t r a i t  o f  J u a n  d e  F u c a ,  t h e  S t r a i t  o f  G e o r g i a ,  S a n  
J u a n  I s l a n d s ,  M a i n  B a s i n  o f  P u g e t  S o u n d ,  a n d  t h e  s o u t h e r n  S o u n d  i n  
t h e  a r e a  o f  A n d e r s o n  I s l a n d ,  N i s q u a l l y  R e a c h  a n d  T a c o m a  N a r r o w s .  
C u l t u r e  d e n s i t y ,  h o w e v e r ,  s h o u l d  n o t  e x c e e d  1 , 0 0 0 , 0 0 0  l b s  a n n u a l  
p r o d u c t i o n  p e r  s q u a r e  n a u t i c a l  m i l e .  M o r e  s t r i n g e n t  p r o d u c t i o n  
l i m i t s  m a y  b e  i m p o s e d  i n  s ome  i n s t a n c e s  t o  p r o t e c t  w a t e r  q u a l i t y  i n  
s p e c i f i c  e m b a y t n e n t s .

U n p e l l e t i z e d  w e t  f e e d  ( i . e . ,  m i n c e d  f i s h  o r  s h e l l f i s h )  s h o u l d  n o t  b e  u s e d  
i n  n e t - p e n  c u l t u r e .

I f  p r e d a t o r  c o n t r o l  i s  n e c e s s a r y ,  n o n - l e t h a l  p r e d a t o r  c o n t r o l  m e a s u r e s  
s h o u l d  b e  u s e d  a g a i n s t  b o t h  b i r d  a n d  m a m m a l i a n  p r e d a t o r s .  P r e d a t o r  
c o n t r o l  m e t h o d s  m u s t  c o m p l y  w i t h  a p p r o p r i a t e  f e d e r a l  a n d  s t a t e  r u l e s ,  a n d  
t h e  p e n  o p e r a t o r  s h a l l  p o s s e s s  a l l  n e c e s s a r y  p e r m i t s .

T r i b u t y l t i n  s h o u l d  n o t  b e  u s e d  a s  a n  a n t i f o u l i n g  a g e n t  o n  t h e  n e t s .  T h e  
u s e  o f  o t h e r  a n t i f o u l i n g  a g e n t s  s h o u l d  b e  r e v i e w e d  o n  a  c a s e - b y - c a s e  
b a s i s  b y  s t a t e  e n v i r o n m e n t a l  m a n a g e m e n t  a g e n c i e s .  A n y  a n t i f o u l a n t  u s e  
s h o u l d  b e  r e p o r t e d  t o  t h e  W a s h i n g t o n  D e p a r t m e n t  o f  E c o l o g y .



■rŵ-niv - ■ :

Figure 2. SUB-DIVISIONS OF PUGFT SOUND USED TN ESTABLISHING THE WATER
QUALITY GUIDELINES. CROSS-HATCH ING DENOTES AREAS OF SPECIAL CONCERN.
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Table 2
WATER QUALITY GUIDELINES

Maximum Annual
A r e a * D e s c r i p t i o n ( t h o u s a n d  '

1 E l d  I n L e t 1 9 0

2 T o t t e n  and S k o o k u m  I n l e t s 1 9 0

3 H a m m e r s l e y  I n l e t  a n d  O a k l a n d  B a y 240

4 H e n d e r s o n  I n l e t 80

5 S q u a x i n ,  P e a l e  a n d  P i c k e r i n g  P a s s a g e 680

6 D an a  P a s s a g e  a n d  C a s e  I n l e t 980

7 C a r r  I n l e t 1 1 0 0
8 S i n c l a i r  I n l e t 1 9 0
9 D y e s  I n l e t 460

10 P o r t  O r c h a r d 260

1 1 L i b e r t y  B a y 1 2 0

1 2 P o s s e s s i o n  S o u nd 3200

1 3 P o r t  S u s a n 1 1 0 0

1 4 S a r a t o g a  P a s s a g e 2000

1 5 P e n n  C o v e  a n d  C r e s c e n t  H a r b o r 73 0

1 6 S k a g i t  B a y 5900

17 N o r t h e r n  Hood  C a n a l 1 9 0 0

1 8 D i s c o v e r y  B a y 540

19 S e q u i m  B a y 50

T h e  f o l l o w i n g  a r e  a r e a s  o f  s p e c i a l  c o n c e r n  i n  w h i c h  c u l t u r e  i s  n o t  r e c o m m en d e d  
u n l e s s  t h e  a p p l i c a n t  c a n  d e m o n s t r a t e  t h a t  c u l t u r e  w i l l  n o t  r e s u l t  i n  a d v e r s e  
e n v i r o n m e n t a l  e f f e c t s :

•  Budd  I n l e t
•  H o lm e s  H a r b o r
•  Hood C a n a l  s o u t h  o f  H a z e l  P o i n t

T h e  i n t e r i m  g u i d e l i n e s  p l a c e  n o  l i m i t s  o n  t h e  n u m b e r  o f  n e t - p e n  o p e r a t i o n s  o r  

t o t a l  a l l o w a b l e  p r o d u c t i o n  i n  t h e  f o l l o w i n g  a r e a s :

•  S t r a i t  o f  J u a n  d e  F u c a
•  S t r a i t  o f  G e o r g i a  
o S a n  J u a n  I s l a n d s
•  M a i n  B a s i n  o f  P u g e t  S o u n d
•  S o u t h e r n  P u g e t  S o u n d  i n  t h e  v i c i n i t y  o f  T a c o m a  N a r r o w s ,  N i s q u a l l y  

R e a c h  a n d  A n d e r s o n  I s l a n d

* S e e  F i g u r e  2 f o r  t h e  l o c a t i o n  o f  t h e  a r e a s  a n d  M c L e i l a n  ( 1 9 5 4 )  f o r  t h e  

p r e c i s e  g e o g r a p h i c  b o u n d a r i e s .
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8 .  O n l y  a n t i b i o t i c s  l i c e n s e d  b y  t h e  F o o d  a n d  D r u g  A d m i n i s t r a t i o n  s h a l  I be  
u s e d ,  a n d  t h e s e  s h o u l d  b e  u s e d  o n l y  on  a  s h o r t - t e r m  b a s i s  f o r  d i s e a s e  
t r e a t m e n t  o r  d i s e a s e  p r e v e n t i o n .  A n t i b i o t i c s  s h o u l d  n o t  b e  u s e d  
p r o p h y t a c t i c a l l y  o n  a  l o n g - t e r m  b a s i s .  T h e  W a s h i n g t o n  D e p a r t m e n t  o f  
F i s h e r i e s  s h o u l d  b e  n o t i f i e d  o f  a l l  a n t i b i o t i c  u s a g e  a t  t h e  t i m e  o f  
t r e a t m e n t ,  a n d  s h o u l d  b e  i n f o r m e d  o f  t h e  d i s e a s e  o r  c o n d i t i o n  b e i n g  
t r e a t e d  a n d  t h e  a n t i b i o t L c  u s e d .

9 .  T r a n s f e r  o f  l i v e  f i s h  o r  t h e i r  r e p r o d u c t i v e  p r o d u c t s  w i t h i n  t h e  s t a t e  o r  
t h e i r  i m p o r t a t i o n  i n t o  s t a t e  s h a l l  b e  d o n e  i n  a c c o r d a n c e  w i t h  a l l  a p p l i c ­
a b l e  s t a t e  a n d  f e d e r a l  s t a n d a r d s .

1 0 .  T o  f a c i l i t a t e  e n v i r o n m e n t a l  r e v i e w ,  a p p l i c a t i o n s  f o r  c u l t u r e  s h o u l d  be  
a c c o m p a n i e d  b y  a n  o p e r a t i o n s  p l a n  w h i c h  i s  t o  b e  s u b m i t t e d  t o  t h e  
D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s  (DNR)  f o r  d i s t r i b u t i o n  t o  o t h e r  a g e n c i e s .  
T h i s  p l a n  s h o u l d  i n c l u d e  p r o j e c t i o n s  f o r :  ( 1 )  i m p r o v e m e n t s  a t  s i t e  
( e . g . ,  p e n s ,  l o g  b o o m s )  a n d  t h e i r  r e l a t i o n s h i p  t o  n a t u r a l  f e a t u r e s  ( e . g .  
b a t h y m e t r y ,  s h o r e l i n e s ) ;  ( 2 )  p e n  n u m b e r ,  s i z e  a n d  c o n f i g u r a t i o n ;  ( 3 )  
s c h e d u l e  o f  d e v e l o p m e n t  a n d  m a i n t e n a n c e ;  ( A )  s p e c i e s  c u l t u r e d ;  ( 5 )  f i s h  
s i z e  a t  h a r v e s t ;  ( 6 )  a n n u a l  p r o d u c t i o n ;  ( 7 )  p o u n d s  o f  f i s h  o n  h a n d  
t h r o u g h o u t  t h e  y e a r ;  ( 8 )  a v e r a g e  a n d  max imum s t o c k i n g  d e n s i t y ;  ( 9 )  s o u r c e  
o f  e g g s  a n d  s m o l t s ;  ( 1 0 )  t y p e  o f  f e e d  u s e d ;  ( 1 1 )  f e e d i n g  m e t h o d ;  ( 1 2 )  
c h e m i c a l  u s e  ( e . g . ,  a n t i b i o t i c s ) ;  ( 1 3 )  p r e d a t o r  c o n t r o l  m e a s u r e s ;  a n d  
( 1 4 )  a n t i f o u l a n t  u s e .

1 1 .  A s i t e  c h a r a c t e r i z a t i o n  s u r v e y  s h o u l d  b e  p e r f o r m e d  p r i o r  t o  p e r m i t  a p p l i ­
c a t i o n .  T h i s  s u r v e y  i n c l u d e s :  ( 1 )  a  b a t h y m e t r i c  s u r v e y ;  ( 2 )  a  h y d r o ­
g r a p h i c  s u r v e y ;  a n d  ( 3 )  a  d i v e r  s u r v e y  o f  b i o l o g i c a l  r e s o u r c e s  t o  b e  d o n e  
i n  t h e  p e r i o d  A p r i l  t h r o u g h  S e p t e m b e r .  T h e  a p p l i c a n t  i s  s t r o n g l y  e n c o u r ­
a g e d  t o  c o n s u l t  w i t h  s t a t e  a n d  l o c a l  o f f i c i a l s  p r i o r  t o  p e r m i t  
a p p l i c a t i o n  a n d  i n  d e s i g n i n g  t h e  s i t e  c h a r a c t e r i z a t i o n  s u r v e y .  T h e  
i n i t i a l  s t a t e  c o n t a c t  s h o u l d  b e  mad e  w i t h  t h e  W a s h i n g t o n  S t a t e  D e p a r t m e n t  
o f  A g r i c u l t u r e ,  a n d  t h i s  a g e n c y  w i l l  f a c i l i t a t e  a d d i t i o n a l  c o n t a c t s  w i t h  
t h e  D e p a r t m e n t s  o f  F i s h e r i e s ,  E c o l o g y ,  N a t u r a l  R e s o u r c e s ,  Game a n d  P a r k s  
a n d  R e c r e a t i o n .

1 2 .  A b e n t h i c  b a s e l i n e  s u r v e y  c o n s i s t i n g  o f  s e d i m e n t  c h e m i s t r y  a n d  b e n t h i c  
i n f  . u n a  s a m p l i n g  s h o u l d  b e  p e r f o r m e d  b y  a l l  o p e r a t i o n s  w i t h  an  
a n t i c i p a t e d  a n n u a l  p r o d u c t i o n  i n  e x c e s s  o f  1 0 0 , 0 0 0  l b s .  T h e  b a s e l i n e  
s u r v e y  s h o u l d  b e  c o n d u c t e d  a f t e r  n e t - p e n  i n s t a l l a t i o n ,  b u t  b e f o r e  
s t o c k i n g  w i t h  f i s h .

1 3 .  An a n n u a l  s ummer  d i v e r  s u r v e y  s h o u l d  b e  p e r f o r m e d  b y  a l l  o p e r a t i o n s  w i t l i  
a n  a n t i c i p a t e d  a n n u a l  p r o d u c t i o n  i n  e x c e s s  o f  2 0 , 0 0 0  l b s .  F o r  t h o s e  
o p e r a t i o n s  g r o w i n g  i n  e x c e s s  o f  1 0 0 , 0 0 0  l b s  p e r  y e a r ,  a n n u a l  s u m m e r  
m o n i t o r i n g  s h o u l d  a l s o  i n c l u d e :  ( 1 )  s e d i m e n t  c h e m i s t r y  a n d  i n f a u n a  
s a m p l i n g ;  ( 2 )  w a t e r  q u a l i t y  s a m p l i n g ;  a n d  ( 3 ,  a  h y d r o g r a p h i c  s u r v e y .
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1.0 INTRODUCTION

T h e  n e t - p e n  c u l t u r e  o f  s a l m o n  i s  e x p a n d i n g  t h r o u g h o u t  t h e  w o r l d  i n c l u d i n g  

P u g e t  S o u n d .  T h i s  g r o w t h  i s  c r e a t i n g  a d d i t i o n a l  m a n a g e m e n t  r e s p o n s i b i l i t i e s  

f o r  s t a t e  a n d  l o c a l  a g e n c i e s .  A t  b o t h  t h e  s t a t e  a n d  l o c a l  l e v e l  t h e r e  i s  a  

n e e d  f o r  a  c o o r d i n a t e d  a p p r o a c h  t o  e n v i r o n m e n t a l  r e v i e w  a n d  r e g u l a t i o n  o f  t h i s  

r e l a t i v e l y  n ew  i n d u s t r y .  T h e s e  i n t e r i m  g u i d e l i n e s  a r e  i n t e n d e d  t o  p r o v i d e  a  

b a s i s  f o r  s u c h  a  c o o r d i n a t e d  a p p r o a c h  u n t i l  c o m p l e t i o n  o f  t h e  p r o g r a m m a t i c  

E n v i r o n m e n t a l  I m p a c t  S t a t e m e n t  ( E I S )  f o r  t h e  s a l m o n  n e t - p e n  i n d u s t r y .

T h e  g o a l  o f  t h e  g u i d e l i n e s  i s  t o  a v o i d  s i g n i f i c a n t  a d v e r s e  e n v i r o n m e n t a l  

e f f e c t s  f r o m  n e t - p e n  o p e r a t i o n s  p e r m i t t e d  p r i o r  t o  c o m p l e t i o n  o f  t h e  p r o g r a m ­

m a t i c  E I S .  T h e  r e c e n t l y  c o m p l e t e d  r e v i e w ,  " T h e  E n v i r o n m e n t a l  E f f e c t s  o f  

F l o a t i n g  M a r i c u l t u r e  i n  P u g e t  S o u n d "  ( W e s t o n ,  1 9 8 6 ) ,  a n d  man y  o t h e r  s t u d i e s  

h a v e  d e m o n s t r a t e d  t h a t  t h e  e n v i r o n m e n t a l  e f f e c t s  o f  n e t - p e n  c u l t u r e  a r e  h i g h l y  

d e p e n d e n t  u p o n  s i t i n g  a n d  o p e r a t i o n a l  p r a c t i c e s .  T h e r e f o r e ,  t h e  g o a l  o f  t h e  

g u i d e l i n e s  i s  p u r s u e d  t h r o u g h  a  c o m b i n a t i o n  o f  r e c o m m e n d a t i o n s  f o r  p r o j e c t  

s i t i n g  a n d  o p e r a t i o n a l  p r a c t i c e s ,  a s  w e l l  a s  a  r e c o m m e n d e d  p r o t o c o l  f o r  a n n u a l  

m o n i t o r i n g .  A l t h o u g h  e n v i r o n m e n t a l  p r o t e c t i o n  i s  t h e  p r i m a r y  g o a l ,  t h e s e  

i n t e r i m  g u i d e l i n e s  h a v e  b e e n  d e v e l o p e d  t o  m e e t  two  s e c o n d a r y  g o a l s .  F i r s t ,  i t  

i s  a n t i c i p a t e d  t h a t  t h e  g u i d e l i n e s  w i l l  l e s s e n  t h e  b u r d e n  o f  e n v i r o n m e n t a l  

r e v i e w  a t  t h e  c o u n t y  l e v e l .  T h e s e  g u i d e l i n e s  s h o u l d  a s s i s t  l o c a l  g o v e r n m e n t  

r e v i e w  o f  p e r m i t  a p p l i c a t i o n s  u n d e r  t h e  S h o r e l i n e  M a n a g e m e n t  A c t  a n d  t h e  S t a t e  

E n v i r o n m e n t a l  P o l i c y  A c t .  S e c o n d l y ,  i t  i s  a l s o  a n t i c i p a t e d  t h a t  t h e s e  g u i d e ­

l i n e s  w i l l  a s s i s t  t h e  i n d u s t r y  i n  a p p l i c a t i o n  f o r  n ew  s i t e s ,  a n d  f a c i l i t a t e  

p e r m i t t i n g  o f  o p e r a t i o n s  i n  s i t e s  w h i c h  m e e t  t h e s e  g u i d e l i n e s .  T h e  p e r m i t t i n g  

o f  s i t e s  w h i c h  d o  n o t  m e e t  t h e  g u i d e l i n e s  i s  l i k e l y  t o  b e  a  m o r e  d i f f i c u l t  

p r o c e s s  a n d  w i l l  p l a c e  t h e  b u r d e n  o f  p r o o f  o n  t h e  a p p l i c a n t  t o  d e m o n s t r a t e  

t h a t  c u l t u r e  c a n  b e  c o n d u c t e d  w i t h  m i n i m a l  e n v i r o n m e n t a l  a f f e c t .

A s  t h e  t e r m  " i n t e r i m  g u i d e l i n e s "  i m p l i e s ,  t h i s  d o c u m e n t  i s  i n t e n d e d  t o  p r o v i d e  

g u i d a n c e  t o  s t a t e  a n d  l o c a l  a u t h o r i t i e s  r e s p o n s i b l e  f o r  t h e  r e g u l a t i o n  o f  

s a l m o n  n e t - p e n  c u l t u r e .  T h e s e  r e c o m m e n d a t i o n s  f o r  s i t i n g ,  o p e r a t i o n  a n d  m o n i ­

t o r i n g  a r e  i n t e n d e d  t o  b e  f l e x i b l e ,  a n d  d o  n o t  e l i m i n a t e  t h e  n e e d  f o r  c a r e f u l  

c a s e - b y - c a s e  r e v i e w  o f  p e r m i t  a p p l i c a t i o n s .  T h e  i n t e r i m  g u i d e l i n e s  a r e ,  by  

n e c e s s i t y ,  g e n e r i c  i n  n a t u r e .  I t  i s  t h e r e f o r e  a n t i c i p a t e d  t h a t  s i t e - s p e c i f i c



c o n d i t i o n s  m ay  r e q u i r e  t h a t  t h e s e  g u i d e l i n e s  b e  m ad e  m o r e  r e s t r i c t i v e  o r  

r e l a x e d  o c c a s i o n a l l y  o n  a  c a s e - b y - c a s e  b a s i s .  D e p a r t u r e s  f r o m  t h e s e  g u i d e ­

l i n e s ,  h o w e v e r ,  a r e  e x p e c t e d  t o  b e  r e l a t i v e l y  r a r e .  I f  a  g i v e n  p r o j e c t  i s  

made  s u b j e c t  t o  r e s t r i c t i o n s  o r  r e q u i r e m e n t s  n o t  s p e c i f i e d  i n  t h e s e  g u i d e ­

l i n e s ,  s t a t e  a n d / o r  l o c a l  o f f i c i a l s  s h o u l d  p r o v i d e  t h e  a p p l i c a n t ,  i f  r e q u e s t e d ,  

w i t h  a n  e x p l a n a t i o n  o f  t h e  e n v i r o n m e n t a l  r e a s o n s  f o r  d o i n g  s o .  I f  r e l a x a t i o n  

o f  t h e s e  g u i d e l i n e s  i s  r e q u e s t e d ,  i t  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  a p p l i c a n t  t o  

d e m o n s t r a t e  t h a t  d e v i a t i o n  f r o m  t h e s e  g u i d e l i n e s  c a n  b e  mad e  w i t h  m i n i m a l  

e n v i r o n m e n t a l  e f f e c t .

T h e s e  g u i d e l i n e s  a r e  f o r m u l a t e d  t o  m i n i m i z e  p o s s i b l e  e f f e c t s  o f  n e t - p e n  

o p e r a t i o n  o n  h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e  a s  w e l l  a s  s e d i m e n t  and  w a t e r  

q u a l i t y .  T h e y  d o  n o t  a d d r e s s  c o n s i d e r a t i o n s  o f  a e s t h e t i c s ,  n a v i g a t i o n  o r  

w a t e r / l a n d  u s e  c o n f l i c t s .  T h e s e  a n d  s i m i l a r  i s s u e s  a r e  b e s t  c o n s i d e r e d  a t  t h e  

c o u n t y  l e v e l  on  a  c a s e - b y - c a s e  b a s i s .

T h e  g u i d e l i n e s  a p p l y  t o  a l l  n e t - p e n  o p e r a t i o n s  i n  w h i c h  s a l m o n  a r e  g r o w n  w i t h  

t h e  i n t e n t  t o  h a r v e s t  and  m a r k e t  t h e  f i s h  u p o n  a t t a i n m e n t  o f  s u f f i c i e n t  s i z e .  

T h e  g u i d e l i n e s  d o  n o t  a p p l y  t o  n e t - p e n  o p e r a t i o n s  i n  w h i c h  s a l m o n  a r e  h e l d  

p r i m a r i l y  f o r  r e s e a r c h  p u r p o s e s  b e c a u s e  t h e s e  f a c i l i t i e s  a r e  t y p i c a l l y  o f  v e r y  

s m a l l  s i z e  a n d  t h u s  h a v e  a  r e d u c e d  p o t e n t i a l  f o r  e n v i r o n m e n t a l  e f f e c t s .  T h e  

g u i d e l i n e s  d o  n o t  a p p l y  t o  d e l a y e d  r e l e a s e  f a c i l i t i e s  u s e d  f o r  e n h a n c e m e n t  o f  

w i l d  s t o c k s .  T h e r e  a r e  t h r e e  r e a s o n s  f o r  t h i s  e x c l u s i o n .  F i r s t ,  f i s h  a r e  

h e l d  i n  t h e  d e l a y e d  r e l e a s e  f a c i l i t i e s  o n l y  f o r  a  p e r i o d  o f  f o u r  t o  s i x  

m o n t h s ,  t h u s  r e d u c i n g  t h e  p o t e n t i a l  f o r  e f f e c t s  s u c h  a s  f e e d  a n d  f e c e s  a c c u m u ­

l a t i o n  u n d e r  t h e  p e n s .  S e c o n d l y ,  f i s h  a r e  n o t  i n  t h e  p e n s  d u r i n g  t h e  summer  

m o n t h s  wh en  w a t e r  q u a l i t y  c o n c e r n s  a r e  t h e  g r e a t e s t .  F i n a l l y ,  o n l y  c o m m e r c i a l  

o p e r a t i o n s  g r o w i n g  f i s h  t o  a  m a r k e t a b l e  s i z e  s h o w  s i g n i f i c a n t  g r o w t h  p o t e n t i a l  

i n  t h e  n e a r  f u t u r e  i n  P u g e t  S o u n d .  R a p i d  g r o w t h  o f  d e l a y e d  r e l e a s e  o p e r a t i o n s  

i s  n o t  a n t i c i p a t e d ,  t h u s  t h e  i s s u e  w i l l  b e  d e f e r r e d  t o  c o n s i d e r a t i o n  i n  t h e  

p r o g r a m m a t i c  E I S .

T h e  i n t e r i m  g u i d e l i n e s  a r e  t o  b e  u s e d  i n  t h e  p e r m i t t i n g  and  m a n a g e m e n t  o f  

n e t - p e n  o p e r a t i o n s  i n  P u g e t  S o u n d ,  t h e  S t r a i t  o f  J u a n  d e  F u c a  a n d  t h e  S t r a i t  

o f  G e o r g i a .  T h e y  a p p l y  t o  n e t - p e n  o p e r a t i o n s  w h i c h  h a v e  n o t  y e t  b e e n  p e r m i t -
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t e d ,  a n d  d o  n o t  a p p l y  t o  p r o j e c t s  a l r e a d y  i n  o p e r a t i o n  o r  p e r m i t t e d  u n l e s s  

t h e s e  f a c i l i t i e s  u n d e r g o  s i g n i f i c a n t  e x p a n s i o n  o f  m o d i f i c a t i o n  o f  t h e i r  

o r i g i n a l  p e r m i t  s p e c i f i c a t i o n s .  I n  t h i s  c a s e ,  t h e  e x p a n s i o n  o r  m o d i f i c a t i o n  

may  b e  e v a l u a t e d  f o r  c o n s i s t e n c y  w i t h  t h e s e  g u i d e l i n e s .
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2 .0  DEPTH AND CURRENT GUIDELINES

T h e  n e t - p e n  c u l t u r e  o f  s a l m o n  g e n e r a t e s  s u b s t a n t i a l  a m o u n t s  o f  e x c e s s  f e e d  a n d  

f e c e s  w h i c h  u l t i m a t e l y  s e t t l e  t o  t h e  s e a  f l o o r .  T h e  a m o u n t  o f  f e e d  a n d  f e c a l  

m a t e r i a l  g e n e r a t e d  w i l l  d e p e n d  o n  t h e  l e v e l  o f  p r o d u c t i o n  o f  t h e  o p e r a t i o n ,  

a n d  t h e  f a t e  o f  t h e  m a t e r i a l  w i l l  d e p e n d  p r i n c i p a l l y  u p o n  t h e  d e p t h  a n d  w a t e r  

c u r r e n t s  a t  t h e  s i t e .  T h e s e  g u i d e l i n e s  c o n s i d e r  c u r r e n t  v e l o c i t y  a n d  f a c i l i t y  

p r o d u c t i o n  i n  c o n j u n c t i o n  w i t h  w a t e r  d e p t h .

T h e  o b j e c t i v e s  o f  t h e  g u i d e l i n e s  a r e :  ( 1 )  t o  m i n i m i z e  t h e  r a t e  o f  a c c u m u l a ­

t i o n  o f  f e e d  a n d  f e c e s  o n  t h e  b o t t o m ;  a n d  ( 2 )  t o  m i n i m i z e  b i o l o g i c a l  c h a n g e s  

i n  b e n t h i c  c o m m u n i t i e s  c a u s e d  b y  c u l t u r e  a c t i v i t i e s .  T h e  g u i d e l i n e s  c o n s i d e r

b o t h  d e p t h  a n d  c u r r e n t  i n  a n  a t t e m p t  t o  i n s u r e  t h a t  f e e d  a n d  f e c e s  a r e  d i s ­

p e r s e d  o v e r  a  b r o a d  e n o u g h  a r e a  t o  m i n i m i z e  c h e m i c a l  a n d  b i o l o g i c a l  c h a n g e s  i n  

t h e  s e d i m e n t .  I f  n e t - p e n s  a r e  s i t e d  i n  a c c o r d a n c e  w i t h  t h e  g u i d e l i n e s ,  t h e  

d e p t h  a n d  l a t e r a l  e x t e n t  o f  v i s i b l e  a c c u m u l a t i o n  o f  f e e d  a n d  f e c e s  s h o u l d  b e  

c o n s i d e r a b l y  r e d u c e d  f r o m  t h a t  c u r r e n t l y  r e p o r t e d  u n d e r  e x i s t i n g  n e t - p e n s .  

T h e r e  may  be  s u b t l e  a n d  l o c a l i z e d  c h a n g e s  i n  s e d i m e n t  c h e m i s t r y ,  o r  e n h a n c e ­

m en t  o f  s p e c i e s  t o l e r a n t  o f  o r g a n i c  e n r i c h m e n t .  T h e  p o t e n t i a l  f o r  c o m p l e t e  

a b s e n c e  o f  m a c r o f a u n a  o r  t h e  a c c u m u l a t i o n  o f  t h i c k  m a t s  o f  f e e d  a n d  f e c e s  t h a t  

h a v e  b e e n  p r e v i o u s l y  r e p o r t e d  w i l l  b e  s i g n i f i c a n t l y  r e d u c e d .

I t  s h o u l d  b e  e m p h a s i z e d  t h a t  t h e s e  g u i d e l i n e s  r e p r e s e n t  t h e  o n e  o f  t h e  f e w

a t t e m p t s  a n y w h e r e  i n  t h e  w o r l d  t o  u i . i i m i z e  f e e d  a n d  f e c e s  a c c u m u l a t i o n  b y  

e s t a b l i s h i n g  d e p t h  c r i t e r i a  f o r  s i t i n g ,  a n d  t h e  o n l y  e f f o r t  t o  i n c o r p o r a t e  

c u r r e n t  v e l o c i t y  a n d  f a c i l i t y  p r o d u c t i o n .  D a t a  t h a t  w o u l d  a l l o w  e x a c t  

d e t e r m i n a t i o n  o f  t h e  c o m b i n a t i o n s  o f  d e p t h  a n d  c u r r e n t  r e q u i r e d  f o r  a d e q u a t e  

d i s p e r s a l  a r e ,  f o r  t h e  m o s t  p a r t ,  l a c k i n g .  I n  a d d i t i o n ,  f e w  d a t a  e x i s t  on  t h e  

a s s i m i l a t i v e  c a p a c i t y  o f  t h e  b e n t h o s .  T h e  i n t e r i m  c r i t e r i a  d r a w  u p o n  a l l  

a v a i l a b l e  d a t a ,  b u t  r e l y  h e a v i l y  o n  s c i e n ; i f i c  j u d g m e n t .  I t  i s  c l e a r  t h a t  

m o r e  d a t a  a r e  n e e d e d .  T h e  a n t i c i p a t e d  p r o g r a m m a t i c  E I S  w i l l  e v a l u a t e  t h e

e f f e c t i v e n e s s  o f  t h e s e  d e p t h  a n d  c u r r e n t  g u i d e l i n e s ,  a n d  p e r m i t  l a t e r  

r e f i n e m e n t  i f  n e c e s s a r y .  T h e  a n n u a l  m o n i t o r i n g  p r o g r a m  r e c o m m e n d e d  b y  t h e s e  

g u i d e l i n e s  ( S e c t i o n  7 . 0 )  w i l l ,  i n  p a r t ,  s e r v e  t o  p r o v i d e  t h e  d a t a  n e e d e d  f o r  

t h i s  e v a l u a t i o n .
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Th e  v a r i a b l e s  o f  w a t e r  d e p t h  c u r r e n t  a n d  o p e r a t i o n  s i z e  a l l  i n t e r a c t  t o  d e t e r ­

m i n e  t h e  e x t e n t  o f  f e e d  a n d  f e c e s  a c c u m u l a t i o n  on  t h e  b o t t o m .  T h e  i n t e r i m  

d e p t h  a n d  c u r r e n t  g u i d e l i n e s  r e c o g n i z e  t h i s  i n t e r a c t i o n  i n  t h e  s i t i n g  o f  n e t ­

p e n  o p e r a t i o n s .  T h e  g u i d e l i n e s  a r e  d i s p l a y e d  g r a p h i c a l l y  i n  F i g u r e  3 .  I t  i s  

e v i d e n t  f r o m  t h i s  f i g u r e  t h a t  r e c o m m e n d a t i o n s  f o r  w a t e r  d e p t h  a n d  c u r r e n t  

v e l o c i t y  a r e  d e p e n d e n t  u p o n  t h e  s i z e  o f  t h e  o p e r a t i o n :  t h e  g r e a t e r  t h e  a n n u a l

p r o d u c t i o n  o f  t h e  f a c i l i t y ,  t h e  g r e a t e r  m u s t  b e  t h e  w a t e r  d e p t h  a n d / o r  c u r r e n t  

v e l o c i t y .  N e t - p e n  o p e r a t i o n s  a r e  d i v i d e d  i n t o  t h r e e  s i z e  c l a s s e s  a s  f o l l o w s :

C l a s s  I :

0  O p e r a t i o n s  w i t h  a  p r o d u c t i o n  c a p a c i t y  o f  up  t o  2 0 , 0 0 0  p o u n d s / y e a r .

C l a s s  I I :

0 O p e r a t i o n s  w i t h  a  p r o d u c t i o n  c a p a c i t y  i n  e x c e s s  o f  2 0 , 0 0 0
p o u n d s / y e a r ,  b u t  n o  g r e a t e r  t h a n  1 0 0 , 0 0 0  p o u n d s / y e a r .

C l a s s  I I I :

o  O p e r a t i o n s  w i t h  a  p r o d u c t i o n  c a p a c i t y  i n  e x c e s s  o f  1 0 0 , 0 0 0
p o u n d s / y e a r .

F i g u r e  3 i l l u s t r a t e s  d e p t h  a n d  c u r r e n t  g u i d e l i n e s  f o r  e a c h  o p e r a t i o n a l  c l a s s .  

A t  a n y  g i v e n  c u r r e n t  v e l o c i t y ,  t h e  m in imum  r e c o m m e n d e d  d e p t h  b e n e a t h  t h e  p e n s  

i s  s p e c i f i e d .  S i n c e  t h e s e  g u i d e l i n e s  a t t e m p t  t o  m a x i m i z e  t h e  d i s p e r s a l  o f  

f e e d  a n d  f e c e s  a s  t h e y  s e t t l e  f r o m  t h e  n e t - p e n s ,  c u r r e n t  v e l o c i t y  s h o u l d  b e  

m e a s u r e d  m i d - w a y  b e t w e e n  t h e  b o t t o m  o f  t h e  n e t - p e n s  a n d  t h e  s e a  f l o o r  a s  

d e s c r i b e d  i n  S e c t i o n  6 . 1 .  S u r f a c e  c u r r e n t  v e l o c i t y  i s  n o t  a n  a p p r o p r i a t e  

s u b s t i t u t e .  T h e  g u i d e l i n e s  a r e  b a s e d  o n  m e a n  r a t h e r  t h a n  max imum c u r r e n t  

v e l o c i t y .  A m in imum  mean  c u r r e n t  v e l o c i t y  o f  0 . 1  k n o t s  ( 5  c m / s e c )  i s  r e c o m ­

m e n d e d .  A t  s i t e s  w i t h  a  m e a n  c u r r e n t  v e l o c i  y  b e l o w  t h i s  v a l u e ,  c u r r e n t s  w i l l  

n o t  be  a d e q u a t e  t o  i n s u r e  d i s p e r s a l  o f  s o l i d  w a s t e s ,  a n d  no  c u l t u r e  s h o u l d  b e  

p e r m i t t e d .

T h e  d e p t h  o f  c o n c e r n  h a s  b e e n  d e f i n e d  a s  t h e  d i s t a n c e  f r o m  t h e  b o t t o m  o f  t h e  

n e t - p e n s  t o  t h e  s e a  f l o o r  r a t h e r  t h a n  t o t a l  w a t e r  d e p t h .  I n  a p p l i c a t i o n  o f  

t h e  g u i d e l i n e s  t o  a  n e t - p e n  c o m p l e x  o n  a  s l o p i n g  b o t t o m ,  t h e  d e p t h  o f  c o n c e r n  

i s  t h e  s m a l l e s t  d e p t h  u n d e r  a n y  o f  t h e  n e t - p e n s ,  a n d  t h i s  v a l u e  i s  t o  b e  u s e d
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i n  d e t e r m i n i n g  c o m p l i a n c e  w i t h  t h e  g u i d e l i n e s .  D e p t h s  a r e  b a s e d  o n  mean l o w e r  

l o w  w a t e r  (M LLW ) .  MLLW i s  t h e  c h a r t  d a t u m  e m p l o y e d  o n  n a u t i c a l  c h a r t s ,  t h u s  

s i r a p l i f i y i n g  a p p l i c a t i o n  o f  t h e  g u i d e l i n e s .

P e n  c o n f i g u r a t i o n  i s  a l s o  a  s i g n i f i c a n t  f a c t o r  i n  d e t e r m i n i n g  t h e  d e p t h  and  

l a t e r a l  e x t e n t  o f  s o l i d s  a c c u m u l a t i o n  b e n e a t h  a  n e t - p e n  f a c i l i t y .  P e n s  

o r i e n t e d  i n  a  r o w  p a r a l l e l  t o  t h e  p r e v a i l i n g  c u r r e n t  w i l l  t e n d  t o  c a u s e  t h e  

g r e a t e s t  d e p t h  o f  s o l i d s  a c c u m u l a t i o n  p e r  u n i t  a r e a ,  b u t  may  a f f e c t  t h e  l e a s t  

a m o u n t  o f  b o t t o m  a r e a .  P e n s  o r i e n t e d  p e r p e n d i c u l a r  t o  t h e  p r e v a i l i n g  c u r r e n t  

may  a f f e c t  a  g r e a t e r  a r e a  o f  b o t t o m ,  b u t  m a y  h a v e  t h e  l e a s t  a c c u m u l a t i o n  p e r  

u n i t  a r e a .  T h e  g u i d e l i n e s  d o  n o t  s p e c i f i c a l l y  a d d r e s s  p e n  c o n f i g u r a t i o n  

b e c a u s e  i t  w i l l  b e  e x t r e m e l y  o p e r a t i o n - s p e c i f i c ,  a n d  b e c a u s e  o f  t h e  l i m i t a ­

t i o n s  i n  s e d i m e n t a t i o n  m o d e l s  w h i c h  c u r r e n t l y  d o  n o t  a l l o w  p r e d i c t i o n  o f  a n  

o p t i m a l  d e s i g n .  F o r  t h o s e  o p e r a t i o n s  w h i c h  m e e t  t h e  d e p t h  a n d  c u r r e n t  g u i d e ­

l i n e s ,  h o w e v e r ,  p e n  c o n f i g u r a t i o n  may  u l t i m a t e l y  p r o v e  t o  b e  a n  i m p o r t a n t  

c o n s i d e r a t i o n  i n  f u r t h e r  m i t i g a t i n g  e f f e c t s .  T h i s  i s s u e  w i l l  r e q u i r e  f u r t h e r  

c o n s i d e r a t i o n  i n  t h e  p r o g r a m m a t i c  F I S .



3 .0  HABITATS OF SPECIAL SIGNIFICANCE

N e t - p e n s  s h o u l d  n o t  b e  l o c a t e d  w h e r e  t h e i r  s i t i n g  o r  t h e  a c c u m u l a t i o n  o f  

e x c e s s  f e e d  and  f e c e s  a r e  l i k e l y  Lo a d v e r s e l y  a f f e c t  h a b i t a t s  i m p o r t a n t  t o  

c o m m e r c i a l  o r  s p o r t  f i s h e r i e s ,  c h a t  a r e  o f  c r i t i c a l  e c o l o g i c a l  i m p o r t a n c e ,  o r  

t h a t  a r e  e s p e c i a l l y  s e n s i t i v e  t o  d e g r a d a t i o n  b y  c u l t u r e  a c t i v i t i e s .  T h e s e  

h a b i t a t s  s h o u l d  b e  a f f o r d e d  p r o t e c t i o n  o v e r  and  a b o v e  t h e  d e p t h  a n d  c u r r e n t  

g u i d e l i n e s  d i s c u s s e d  i n  S e c t i o n  2 . 0 .  T h e  h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e  a r e  

l i s t e d  i n  T a b l e  3 .  T h e  W a s h i n g t o n  D e p a r t m e n t  o f  F i s h e r i e s  (WDF) w i l l  h a v e  

r e s p o n s i b i l i t y  f o r  t h e  d e s i g n a t i o n  o f  and  a s s e s s m e n t  o f  i m p a c t s  o n  p l a n t ,  

i n v e r t e b r a t e  and  f i s l i  h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e .  T h e  WDF h a s  

c o n s i d e r a b l e  e x i s t i n g  d a t a  c o n c e r n i n g  h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e  f o r  

f o o d f i s h  a n d  s h e l l f i s h ,  a n d  i s  a b l e  t o  p r o v i d e  a v a i l a b l e  i n f o r m a t i o n  o r  

c om m e n t s  i n  t h i s  r e g a r d .

I t  i s  r e c o m m en d e d  t h a t  n e t - p e n s  n o t  be  s i t e d  w i t h i n  300  f e e t  f r o m  h a b i t a t s  o f  

s p e c i a l  s i g n i f i c a n c e  l o c a t e d  i n  t h e  d i r e c t i o n ( s )  o f  p r e v a i l i n g  t i d a l  c u r r e n t s .  

A 1 5 0 - f o o t  s e p a r a t i o n  i s  r e c o m m en d e d  i n  a l l  o t h e r  d i r e c t i o n s .  T h e s e  d i s t a n c e s  

a r e  t o  b e  m e a s u r e d  l a t e r a l l y  f r o m  t h e  n e t - p e n  p e r i m e t e r .  A r e v i e w  o f  t h e  

l i t e r a t u r e  ( W e s t o n ,  1 9 8 6 )  f o u n d  t h a t  v i s i b l e  a c c u m u l a t i o n  o f  f e e d  a n d  f e c e s  o r  

c h a n g e s  i n  s e d i m e n t  c h e m i s t r y  w a s  g e n e r a l l y  r e p o r t e d  t o  e x t e n d  t o  d i s t a n c e  

f r o m  t h e  n e t - p e n s  o f  1 0 0  f e e t  o r  l e s s .  T h e  g r e a t e s t  r e p o r t e d  d i s t a n c e  o f  

v i s i b l e  a c c u m u l a t i o n  w a s  1 5 0  f e e t  f r o m  t h e  n e t - p e n s .  A s e p a r a t i o n  o f  3 00  f e e t  

i n  t h e  d i r e c . t i o n ( s )  o f  p r e v a i l i n g  c u r r e n t s  s h o u l d  p r o v i d e  a n  a d d i t i o n a l  m a r g i n  

o f  p r o t e c t i o n .

H a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e  a r e ,  b y  d e f i n i t i o n ,  h e r e i n  l i m i t e d  t o  w a t e r  

d e p t h s  o f  75 f e e t  o r  l e s s  a t  mean l o w e r  l o w  w a t e r  ( M L L W ) . E x c e p t  i n  s p e c i a l  

c a s e s  ( I t e m  8 o f  T a b l e  3 ) ,  n o  h a b i t a t  r e s t r i c t i o n s  a r e  p l a c e d  o n  n e t - p e n s  i f  

w a t e r  d e p t h s  w i t h i n  a 3 0 0 - f o o t  d i s t a n c e  a r e  i n  e x c e s s  o f  75  f e e t .  F o r  e x a m ­

p l e ,  t h e  o c c u r r e n c e  o f  d e n s e  g e o d u c k  b e d s  w i t h i n  300 f e e t  f r o m  a  p r o p o s e d  n e t ­

p e n  s i t e  in  t h e  d i r e c t i o n  o f  p r e v a i l i n g  c u r r e n t  i s  s u f f i c i e n t  t o  e x c l u d e  t h a t  

s i t e  f r o m  c o n s i d e r a t i o n  i f  t h e  b e d s  a r e  i n  a  d e p t h  o f  75 f e e t  o r  l e s s .  T h e s e  

g e o d u c k  b e d s  w i l l  n o t  o r d i n a r i l y  b e  o f  c o n c e r n  i n  s i t i n g  i f  t h e y  a r e  a t  a  

d e p t n  g r e a t e r  t h a n  75 f e e t .  T h e  7 5 - f o o t  l i m i t a t i o n  t o  h a b i t a t s  o f  s p e c i a l  

s i g n i f i c a n c e  h a s  b e e n  e s t a b l i s h e d  p r i n c i p a l l y  b e c a u s e  o f  t h e  r e d u c e d  l i k e l i ­

h o od  o f  f e e d  a n d  f e c e s  b o t t o m  a c c u m u l a t i o n  a t  g r e a t e r  d e p t h s .  F o r  m an y  o f  t h e

17



Table 3
HABITATS OF SPECIAL SIGNIFICANCE

1 .  E e l g r a s s  ( Z o s t e r a  m a r i n a ) b e d s  h a v i n g  d e n s i t i e s  e x c e e d i n g  1 3  t u r i o n s  ( i . e . ,  
" s h o o t s " )  p e r  0 . 2 5  i n  summer  o r  1 0  t u r i o n s ^ p e r  0 . 2 5  in i n  w i n t e r .  T h e s e  
d e n s i t i e s  s h o u l d  b e  b a s e d  on  20 r a n d o m  0 . 2 5  m q u a d r a t  s a m p l e s  t a k e n  i n  t h e  
e e l g r a s s  b e d .  I n  a d d i t i o n  t o  t h e  d e n s i t y  c r i t e r i a  a b o v e ,  c u l t u r e  s h o u l d  
n o t  b e  p e r m i s s i b l e  i f  m o r e  t h  . 0% o f  t h e  s a m p l e s  e x c e e d  20 t u r i o n s  p e r  
C . 2 5  m .  T h e s e  g u i d e l i n e s  a r e  t h o s e  u s e d  b y  t h e  W a s h i n g t o n  D e p a r t m e n t  o f  
F i s h e r i e s  (WDF)  i n  d e f i n i n g  a r e a s  u n a c c e p t a b l e  f o r  h a r d s h e l l  c l a m  h a r ­
v e s t i n g  (DNR /W DF ,  1 9 8 1 ) .

2 .  K e l p  b e d s  ( i . e . ,  d e n s e  b e d s  o f  a t t a c h e d  m a c r o a l g a e ,  e s p e c i a l l y  b u l l  k e l p ,  
N e r e o c y s t i s  l u e t k e a n a ) .

3 .  R o c k y  r e e f  h a b i t a t s  ( h i g h  p r o f i l e  r o c k  o u t c r o p s  c o l o n i z e d  b y  o r g a n i s m s  s u c h  
a s  h y d r o i d s ,  m a c r o a l g a e ,  a b a l o n e ,  s e a  u r c h i n s ,  s e a  a n e m o n e s ,  s t a r f i s h ,  and  
o t h e r  a t t a c h e d  o r g a n i s m s ) .

A .  G e o d u ^ k  ( P a n o p e  a b r u p t a ) p o p u l a t i o n s  w i t h  d e n s i t i e s  e x c e e d i n g  0 . 4  a n i m a l s  
p e r  m“ . T h i s  d e n s i t y  i s  t h e  c r i t e r i o n  u s e d  b y  s t a t e  a g e n c i e s  t c  d e f i n e  
m a j o r  g e o d u c k  b e d s  (DNR /WDF ,  1 9 8 5 ) .

5 .  H a r d s h e l l  c l a m  p o p u l a t i o n s  w i t h  d e n s i t i e s  e x c e e d i n g  1 . 2  k g  ( 2 . 5  l b s )  p e r  
m“ .  T h i s  d e n s i t y  i s  t h a t  r e q u i r e d  f o r  h a r d s h e l l  c l a m  h a r v e s t  (DNR /WDF ,  
1 9 8 1 ) .

6 .  H a b i t a t s  h a v i n g  s i g n i f i c a n t  p o p u l a t i o n s  o f ,  o r  w h i c h  a r e  i m p o r t a n t  t o  t h e  
f e e d i n g ,  r e p r o d u c t i o n  o r  o t h e r  l i f e  s t a g e s  o f  D u n g e n e s s  c r a b s  ( C a n c e r  
m ag  i s  t e r ) , h e r r i n g  ( C l u p o a ) ,  I  i n g c o d / g r e e n l i n g  ( H e x a g r a m m i d a e ) , t r u e  c o d  
( G a d d i d a e ) , s o l e s  a n d  f l o u n d e r s  ( P l e u r o n e c t i f o r m e s ) , r o c k  f i s h e s  
( S c o r p a e n i d a e )  , c a b e z o n e  a n d  o t h e r  l a r g e  s c u l p i n s  ( C o t t i d a e ) ,  o r  s e a  p e r c h  
( E m b i o t o c i d a e )  .  T h e  o c c u r r e n c e  o f  t h e s e  s p e c i e s  i n  a  p o t e n t i a l  c u l t u r e  
a r e a  d o e s  n o t  n e c e s s a r i l y  e x c l u d e  i t  f r o m  d e v e l o p m e n t .  T h e  d e t e r m i n a t i o n  
o f  w h e t h e r  t h e  s i t e  i s  o f  s p e c i a l  s i g n i f i c a n c e  t o  t h e s e  s p e c i e s  w i l l  be  
d e t e r m i n e d  b y  WDF o n  a  c a s e - b y - c a s e  b a s i s .

7 .  W i l d l i f e  r e f u g e s  and  h a b i t a t s  o f  e n d a n g e r e d  o r  t h r e a t e n e d  s p e c i e s .  ( A  300 
f o o t  s e p a r a t i o n  f r o m  n e t - p e n s  i s  r e c om m end e d  r e g a r d l e s s  o f  c u r r e n t  d i r e c ­
t i o n )  .

R .  O t h e r  h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e ,  r e g a r d l e s s  o f  d e p t h ,  a s  d e t e r m i n e d  
on  a  c a s e - b y - c a s e  b a s i s .
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h a b i t a t s  o f  s p e c i a L  s i g n i f i c a n c e ,  t h e  7 5 - f o o t  d e p t h  l i m i t a t i o n  i s  o f  l i t t l e  

c o n s e q u e n c e  f o r  t h e s e  h a b i t a t s  a r e  f o u n d  o n l y  i n  much s h a l l o w e r  w a t e r  ( e . g . ,  

e e l g r a s s ,  k e l p ,  h e r r i n g  s p a w n i n g  a r e a s ) .

N e t - p e n s  s h o u l d  n o t  b e  s i t e d  w i t h i n  1 5 0 0  f e e t  o f  h a b i t a t s  o f  s p e c i a l  s i g n i f i ­

c a n c e  a s  i d e n t i f i e d  b y  t h e  W a s h i n g t o n  D e p a r t m e n t  o f  Game (WDG) .  T h e s e  i n c l u d e  

s e a l  a n d  s e a  l i o n  h a u l o u t  a r e a s ,  s e a b i r d  n e s t i n g  s i t e s  o r  c o l o n i e s ,  a n d  a r e a s  

s p e c i f i c a l l y  i d e n t i f i e d  a s  c r i t i c a l  f o r  f e e d i n g  o r  m i g r a t i o n  o f  b i r d s  a n d  

m a m m a l s .  I t  i s  n o t  c l e a r  w h a t  e f f e c t s ,  i f  a n y ,  n e t - p e n  o p e r a t i o n s  w o u l d  h a v e  

on  t h e s e  s p e c i e s  o r  h a b i t a t s ,  h o w e v e r ,  t h e  i n t e n t  o f  t h i s  g u i d e l i n e  i s  t o  

r e d u c e  t h e  l i k e l i h o o d  o f  i n t e r a c t i o n s  b e t w e e n  n e t - p e n  o p e r a t i o n s  a n d  t h e s e  

s p e c i e s ,  a n d  t h u s  r e d u c e  t h e  n e e d  f o r  p r e d a t o r  c o n t r o l  m e a s u r e s .  WDG w i l l  

h a v e  t h e  r e s p o n s i b i l i t y  f o r  t h e  d e s i g n a t i o n  o f  mammal  a n d  b i r d  h a b i t a t s  o f  

s p e c i a l  s i g n i f i c a n c e .
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4 .0  WATER QUALITY GUIDELINES

T h e  p r i m a r y  o b j e c t i v e  o f  t h e  w a t e r  q u a l i t y  g u i d e l i n e s  i s  t o  m i n i m i z e  a n y  

p o t e n t i a l  e f f e c t  o f  n e t - p e n  a c t i v i t i e s  o n  p h y t o p l a n k t o n  p r o d u c t i v i t y  ( i . e . ,  

i n i t i a t e  o r  s u s t a i n  b l o o m s ) .  S e c o n d a r i l y ,  t h e  g u i d e l i n e s  a t t e m p t  t o  p r e v e n t  

t h e  i n p u t  o f  f e e d  a n d  f e c e s  w i t h  a  h i g h  b i o c h e m i c a l  o x y g e n  d em an d  (BOD) i n  

a r e a s  w h i c h  h a v e  c h r o n i c a l l y  l o w  d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n s .  T h e  g u i d e ­

l i n e s  a d d r e s s  o n l y  i n c i d e n t a l l y  p o t e n t i a l  t o x i c  e f f e c t s  t h a t  r e s u l t  f r o m  t h e  

a c c u m u l a t i o n  o f  m e t a b o l i t e s  ( p r i n c i p a l l y  a m m o n i a )  o r  t h e  r e s p i r a t o r y  d e p l e t i o n  

o f  o x y g e n  i n  t n e  w a t e r  p a s s i n g  d i r e c t l y  t h r o u g h  t h e  c u l t u r e  s t r u c t u r e .  S a l m o n  

a r e  v e r y  s e n s i t i v e  t o  b o t h  e l e v a t e d  am m on i a  c o n c e n t r a t i o n s  a n d  l o w  d i s s o l v e d  

o x y g e n ,  a n d  t h u s ,  t h e  s i z e  o f  t h e  o p e r a t i o n  i s  l i k e l y  t o  be  s e l f - l i m i t i n g  w i t h  

r e s p e c t  t o  t o x i c  e f f e c t s .  I n  a d d i t i o n ,  n e t - p e n  o p e r a t i o n s  o f  t h e  s i z e  t y p i c a l  

o f  P u g e t  S o u n d  a r e  u n l i k e l y  t o  c a u s e  i n c r e a s e s  i n  ammon i a  c o n c e n t r a t i o n s  t o  

t h e  p o i n t  w h e r e  t o x i c i t y  w o u l d  b e c o m e  a  c o n c e r n  ( W e s t o n ,  1 9 8 6 ) .

A g e n e r a l  o v e r v i e w  o f  t h e  w a t e r  q u a l i t y  i n t e r i m  g u i d e l i n e s  i s  s h o w n  i n  T a b l e  4 

a n d  F i g u r e  4 .  N e t - p e n  c u l t u r e  i s  n o t  r e c o m m e n d e d  i n  Budd I n l e t ,  H o lm e s  H a r b o r  

o r  H o o d  C a n a l  s o u t h  o f  H a z e l  P o i n t  u n l e s s  t h e  a p p l i c a n t  c a n  d e m o n s t r a t e  

c u l t u r e  c a n  b e  c o n d u c t e d  w i t h o u t  s i g n i f i c a n t  e n v i r o n m e n t a l  e f f e c t s .  I n  t h e  

M a i n  B a s i n  o f  P u g e t  S o u n d ,  p o r t i o n s  o f  t h e  s o u t h e r n  S o u n d  ( A n d e r s o n  I s l a n d ,  

T a c o m a  N a r r o w s  a n d  N t s q u a l l y  R e a c h ) ,  t h e  S t r a i t  o f  J u a n  d e  F u c a ,  t h e  S a n  J u a n  

I s l a n d s  a n d  t h e  S t r a i t  o f  G e o r g i a  t h e  g u i d e l i n e s  e s t a b l i s h  n o  w a t e r  q u a l i t y -  

b a s e d  l i m i t a t i o n s  on  t h e  n um b e r  o f  n e t - p e n  o p e r a t i o n s ,  a l t h o u g h  t h e  ’ e n s i t y  o f  

c u l t u r e  s h o u l d  n o t  e x c e e d  m o r e  t h a n  1 m i l l i o n  p o u n d s  a n n u a l  p r o d u c t i o n  w i t h i n  

o n e  s q u a r e  n a u t i c a l  m i l e  ( h e r e a f t e r  d e f i n e d  a s  a  s q u a r e  a r e a  h a v i n g  t h e  

d i m e n s i o n s  o f  6076 f e e t  o n  a l l  s i d e s ) .  Much  o f  t h e  r e m a i n d e r  o f  P u g e t  S o u n d  

h a s  b e e n  s u b - d i v i d e d  i n t o  a r e a s  n u m b e r e d  1 t h r o u g h  1 9  b a s e d  p r i m a r i l y  o n  t h e  

s u b - d i v i s i o n s  o f  P u g e t  S o u n d  u s e d  b y  M c L e l L a n  ( 1 9 5 4 ) .  I n  e a c h  o f  t h e s e  s u b ­

d i v i s i o n s ,  a  max imum a n n u a l  s a l m o n  p r o d u c t i o n  h a s  b e e n  r e c o m m e n d e d .  T h e  

g u i d e l i n e s  p l a c e  no  r e s t r i c t i o n s  o n  how t h e  max imum p r o d u c t i o n  i s  d i s t r i b u t e d  

among  o p e r a t i o n s .  A s i n g l e  o p e r a t i o n  may  u t i l i z e  t h e  p r o d u c t i o n  a l l o t m e n t  f o r  

j  s u b - d i v i s i o n ,  o r  t h e  p r o d u c t i o n  a l l o t m e n t  ma y  b e  d i v i d e d  among  s e v e r a L  s m a l l ­

e r  o p e r a t i o n s .  H o w e v e r ,  t h e  a n n u a l  p r o d u c t i o n  d e n s i t y  s h o u l d  n o t  e x c e e d  1. 

m i l l i o n  p o u n d s  p e r  s q u a r e  n a u t i c a l  m i l e .



Table 4

Max imum A n n u a l  
S a lm o n  p r o d u c t i o n

A r e a  __________________ D e s c r i p t i o n ______________________________________  ( t h o u s a n d  l b s / y r )

WATF.R QUALITY GUIDELINES

1 E l d  I n l e t 1 9 0
2 T o t t e n  a n d  Skoo i cum I n l e t s 1 9 0
3 H a m m e r s l e y  I n l e t  a n d  O a k l a n d  B a y 240
4 H e n d e r s o n  I n l e t 80
5 S q u a x i n ,  P e a l e  a n d  P i c k e r i n g  P a s s a g e 680
6 D a n a  P a s s a g e  a n d  C a s e  I n l e t 980
7 C a r r  I n L e t 1 1 0 0
8 S i n c l a i r  I n l e t 1 9 0
9 D y e s  I n l e t 460

1 0 P o r t  O r c h a r d 263
1 1 L i b e r t y  B a y 1 2 0
1 2 P o s s e s s i o n  S o u n d 3200
1 3 P o r t  S u s a n 1 1 0 0
1 4 S a r a t o g a  P a s s a g e 2000

1 5 P e n n  C o v e  a n d  C r e s c e n t  H a r b o r 730
16 S k a g i t  B a y 5900
17 N o r t h e r n  Hood  C a n a l 1 9 0 0
1 8 D i s c o v e r y  B a y 540

19 S e q u i m  B a y 50

T h e  f o l l o w i n g  a r e  a r e a s  o f  s p e c i a l  c o n c e r n  i n  w h i c h  c u l t u r e  i s  n o t  r e c o m m en d e d  
u n l e s s  t h e  a p p l i c a n t  c a n  d e m o n s t r a t e  t h a t  c u l t u r e  w i l l  n o t  r e s u l t  i n  a d v e r s e  
e n v i r o n m e n t a l  e f f e c t s :

a  Budd I n l e t
•  H o lm e s  H a r b o r
•  Hood C a n a l  s o u t h  o f  H a z e l  P o i n t

T h e  i n t e r i m  g u i d e l i n e s  p l a c e  n o  l i m i t s  o n  t h e  n u m b e r  o f  n e t - p e n  o p e r a t i o n s  o r  

t o t a l  a l l o w a b l e  p r o d u c t i o n  i n  t h e  f o l l o w i n g  a r e a s :

e  S t r a i t  o f  J u a n  d e  F u c a  
o S t r a i t  o f  G e o r g i a  
© S a n  J u a n  I s l a n d s
•  M a i n  B a s i n  o f  P u g e t  S o u n d
«  S o u t h e r n  P u g e t  S o u n d  i r .  t h e  v i c i n i t y  o f  T a c o m a  N a r r o w s ,  N i s q u a l L y  

R e a c h  a n d  A n d e r s o n  I s l a n d

^ S e e  F i g u r e  4 f o r  t h e  l o c a t i o n  o f  t h e  a r e a s  a n d  M c L e l l a n  ( 1 9 5 4 )  f o r  t h e  

p r e c i s e  g e o g r a p h i c  b o u n d a r i e s .
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To u n d e r s t a n d  t h e  b a s i s  f o r  t h e  w a t e r  q u a l i t y  g u i d e l i n e s ,  e x i s t i n g  w a t e r  

q u a l i t y  c o n d i t i o n s  t h r o u g h o u t  P u g e t  S o u nd  m u s t  b e  e x a m i n e d .  F i g u r e s  5 t h r o u g h  

7 i l l u s t r a t e  d i s s o l v e d  o x y g e n  a n d  n i t r o g e n  c o n c e n t r a t i o n s  t h r o u g h o u t  t h e  S o u nd  

b a s e d  o n  t h e  D e p a r t m e n t  o f  E c o l o g y  w a t e r  q u a l i t y  m o n i t o r i n g  d a t a .  E c o l o g y  

m o n i t o r i n g  s t a t i o n s  a r e  s a m p l e d  m o n t h l y  f r o m  A p r i l  t h r o u g h  N o v e m b e r .  S a m p l e s  

a r e  c o l l e c t e d  a t  d e p t h s  o f  0 ,  33  a n d ,  i f  t h e  w a t e r  i s  o f  s u f f i c i e n t  d e p t h ,  a t  

98 f t .  ( c o r r e s p o n d i n g  t o  0 ,  1 0  a n d  30 m ) . D a t a  c o l l e c t e d  f r o m  A p r i l  1 9 8 1  

t h r o u g h  N o v e m b e r  1 9 8 5  ( a p p r o x i m a t e l y  40 s a m p l i n g  e v e n t s )  w e r e  u s e d  i n  d e v e l o p ­

m e n t  o f  t h e s e  g u i d e l i n e s .

F i g u r e  5 i l l u s t r a t e s  t h e  p e r c e n t a g e  o f  o b s e r v a t i o n s  w i t h  l e s s  t h a n  5 m g / 1  

d i s s o l v e d  o x y g e n  i n  s a m p l e s  c o l l e c t e d  a t  a  d e p t h  o f  33  f t . .  Two a r e a s ,  Budd 

I n l e t  a n d  t h e  e x t r e m e  s o u t h e r n  e n d  o f  Hood C a n a l ,  h a d  c h r o n i c a l l y  l o w  d i s ­

s o l v e d  o x y g e n  c o n c e n t r a t i o n s  a t  d e p t h s  o f  33 f t .  D i s s o l v e d  o x y g e n  c o n c e n t r a ­

t i o n s  l e s s  t h a n  5 m g / 1  w e r e  r e g u l a r l y  r e p o r t e d  a t  d e p t h s  o f  98 f t .  i n  Hood 

C a n a l  n o r t h w a r d s  t o ,  a n d  i n c l u d i n g ,  D a b o b  B a y  ( F i g u r e  6 ) .  I n  H o lm e s  H a r b o r  

d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n s  l e s s  t h a n  5 m g / 1  w e r e  o b s e r v e d  i n  15% o f  t h e  

s a m p l e s .

F i g u r e  7 i l l u s t r a t e s  t h e  f r e q u e n c y  w i t h  w h i c h  n i t r o g e n  c o n c e n t r a t i o n s  ( s um  o f  

a m m o n i a ,  n i t r i t e  a n d  n i t r a t e )  d r o p  b e l o w  0 . 1  m g / 1 .  I n  P u g e t  S o u n d  n i t r o g e n  

c o n c e n t r a t i o n s  b e l o w  t h i s  v a l u e  s u g g e s t  t h a t  n i t r o g e n  may  l i m i t  p h y t o p l a n k t o n  

g r o w t h ,  a n d  t h a t  t h e  a d d i t i o n  o f  n i t r o g e n  b y  n e t - p e n  c u l t u r e  c o u l d  i n c r e a s e  

p r i m a r y  p r o d u c t i v i t y .  T h e  h i g h e s t  f r e q u e n c y  o f  n i t r o g e n  l i m i t a t i o n  w a s  o b s e r v ­

e d  i n  Hood  C a n a l  n o r t h w a r d s  t o  a n d  i n c l u d i n g  D a b o b  B a y .  N i t r o g e n  d e p l e t i o n  

b e l o w  0 . 1  m g / 1  w a s  a l s o  o b s e r v e d  a t  a  f r e q u e n c y  g r e a t e r  t h a n  60% i n  H o lm e s  

H a r b o r ,  B udd  I n l e t ,  T o t t e n  I n l e t ,  P o r t  O r c h a r d  a n d  L i b e r t y  B a y .  I n  t h e  S t r a i t  

o f  J u a n  d e  F u c a ,  t h e  S a n  J u a n  I s l a n d s  a n d  t h e  M a i n  B a s i n  o f  P u g e t  S o u n d  n i t r o ­

g e n  w a s  r a r e l y  l i m i t i n g  t o  p h y t o p l a n k t o n  g r o w t h .

T h e  d a t a  d i s p l a y e d  i n  F i g u r e s  5 t h r o u g h  7 w e r e  u s e d  t o  d e t e r m i n e  t h e  max imum 

i n t e n s i t y  o f  c u l t u r e  r e c o r  e n d e d  i n  a n y  g i v e n  a r e a  u n d e r  t h e s e  i n t e r i m  g u i d e ­

l i n e s .  T h e  c o n c l u s i o n s  d r a w n  f r o m  t h e  E c o l o g y  w a t e r  q u a l i t y  m o n i t o r i n g  d a t a  

s e t  w e r e  a l s o  c o m p a r e d  a n d  v e r i f i e d  w i t h  r e a d i l y  a v a i l a b l e  p u b l i s h e d  d a t a  

( C o l l i a s ,  e^t a l _ . ,  1 9 7 4 ;  F r i e b e r t s h a u s e r , e_t ,  1 9 7 1 ) .  I t  s h o u l d ,  h o w e v e r ,  

b e  r e c o g n i z e d  t h a t  t h e  d a t a  s e a r c h  c o n d u c t e d  f o r  t h e  i n t e r i m  g u i d e l i n e s  w a s  b y
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F i g u r e  7.  PERCENTAGE OF OBSERVAT IONS WITH L E S S  THAN 

0 . 1  m g / £  N ITROGEN IN SURFACE WATERS ( n = 3 5 - 4 0 )
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no  m e a n s  e x h a u s t i v e .  Much  a d d i t i o n a l  d a t a  f r o m  s i t e - s p e c i f i c  s t u d i e s  c o u l d  

n o t  b e  u t i l i z e d  b e c a u s e  o f  t h e  l i m i t e d  t i m e  a v a i l a b l e  f o r  d e v e l o p m e n t  o f  t h e  

i n t e r i m  g u i d e l i n e s .  A s  t h i s  s i t e - s p e c i f i c  i n f o r m a t i o n  b e c o m e s  a v a i l a b l e ,  

t h e r e  ma y  b e  j u s t i f i c a t i o n  t o  e i t h e r  r e l a x  t h e s e  g u i d e l i n e s  o r  m a k e  th em  m o r e  

r e s t r i c t i v e  o n  a  c a s e - b y - c a s e  b a s i s .  A s s e s s m e n t  o f  a d d i t i o n a l  d a t a  t h r o u g h  

t h e  p r o g r a m m a t i c  E I S  p r o c e s s  m ay  a l s o  r e s u l t  i n  c h a n g e s  i n  t h e  i n t e n s i t y  o f  

c u l t u r e  p e r m i s s i b l e  i n  a n y  g i v e n  a r e a .  G i v e n  t h a t  t h e  i n t e r i m  g u i d e l i n e s  a r e  

b a s e d  o n  a  l i m i t e d  d a t a  s e t ,  a  d e l i b e r a t e l y  c o n s e r v a t i v e  a p p r o a c h  h a s  b e e n  

u s e d  i n  t h e i r  f o r m u l a t i o n .

T h e  max imum  r e c o m m e n d e d  i n t e n s i t y  o f  c u l t u r e  i n  a n y  g i v e n  a r e a  h a s  b e e n  b a ^ e d  

o n  t h e  f r e q u e n c y  o f  o x y g e n  d e p l e t i o n  a n d  n i t r o g e n  l i m i t a t i o n  i n  t h a t  a r e a .  

Budd I n l e t ,  H o l m e s  H a r b o r  a n d  Hood C a n a l  s o u t h  o f  H a z e l  P o i n t  a p p e a r  t o  h a v e  

c h r o n i c  o x y g e n  d e p l e t i o n  a t  d e p t h  a n d  p e r s i s t e n t  n i t r o g e n  l i m i t a t i o n  i n  s u r ­

f a c e  w a t e r s .  I n  v i e w  o f  t h e  e x i s t i n g  p o o r  w a t e r  q u a l i t y  i n  t h e s e  a r e a s ,  a n y  

a p p l i c a t i o n  f o r  c u l t u r e  s h o u l d  b e  g i v e n  c a r e f u l  s c r u t i n y  a s  t o  t h e  p o t e n t i a l  

e n v i r o n m e n t a l  c o n s e q u e n c e s .  C u l t u r e  i s  n o t  r e c o m m e n d e d  i n  t h e s e  a r e a s  u n l e s s  

t h e  a p p l i c a n t  c a n  d e m o n s t r a t e :  I )  r e s p i r a t i o n  a n d  BOD w i L 1 n o t  s i g n i f i c a n t l y

r e d u c e  d i s s o l v e d  o x y g e n  c o n c e n t r a t i o n s ;  a n d  2 )  i n p u t  o f  a d d i t i o n a l  n u t r i e n t s  

w i l l  n o t  a f f e c t  t h e  f r e q u e n c y ,  e x t e n t ,  i n t e n s i t y  o r  d u r a t i o n  o f  p h y t o p i a n k t o n  

b l o o m s .  T h e  e x c l u s i o n  o f  much  o f  Hood C a n a l  i s  g e n e r a l l y  c o n s i s t e n t  w i t h  

W a s h i n g t o n  D e p a r t m e n t  o f  E c o l o g y  p o l i c y  p e r t a i n i n g  t o  m u n i c i p a l  w a s t e w a t e r  

d i s c h a r g e s  t o  t h i s  w a t e r  b o d y .  S i n c e  1 9 7 2  E c o l o g y  h a s  r e q u i r e d  s e c o n d a r y  

t r e a t m e n t  o f  a l l  w a s t e w a t e r  d i s c h a r g e s  t o  Hood C a n a l ,  a n d  c u r r e n t l y  r e q u i r e s  

t e r t i a r y  t r e a t m e n t  ( B o l l e n ,  u n p u b . ;  M.  P a l k o ,  WDOE, p e r s .  c o m m . ) .  A l t h o u g h  

E c o l o g y  p o l i c y  a p p l i e s  t o  a l l  o f  Hood  C a n a l ,  p e r s i s t e n t  o x y g e n  a n d  n i t r o g e n  

d e p l e t i o n  i n  t h e  a r e a  n o r t h  o f  H a z e l  P o i n t  w e r e  n o t  e v i d e n t  i n  t h e  d a t a  s e t  

r e v i e w e d  f o r  t h e  i n t e r i m  g u i d e l i n e s .  T h i s  a r e a ,  t h e r e f o r e ,  h a s  n o t  b e e n  

e x c l u d e d  f r o m  n e t - p e n  c u l t u r e  u n d e r  t h e s e  g u i d e l i n e s .

A r e a s  w h e r e  o x y g e n  d e p l e t i o n  o r  n i t r o g e n  l i m i t a t i o n  w e r e  o b s e r v e d  i n f r e q u e n t l y  

i n c l u d e  t h e  t h e  s o u t h e r n  S o u n d  i n  t h e  a r e a  o f  A n d e r s o n  I s l a n d ,  T a c o m a  N a r r o w s  

a n d  N i s q u a l l y  R e a c h ,  t h e  M a i n  B a s i n  o f  P u g e t  S o u n d ,  t h e  S t r a i t  o f  J u a n  d e  

F u c a ,  S a n  J u a n  I s l a n d s  a n d  t h e  S t r a i t  o f  G e o r g i a .  I n  t h e s e  a r e a s ,  p h y t o p i a n k ­

t o n  p r o d u c t i v i t y  i s  g e n e r a l l y  g o v e r n e d  by  f a c t o r s  o t h e r  t h a n  n i t r o g e n  a v a i l a ­

b i l i t y ;  t h u s  t h e  i n p u t  o f  a d d i t i o n a l  n i t r o g e n  f r o m  n e t - p e n  c u l t u r e  s h o u l d  n o t



s t i m u l a t e  a d d i t i o n a l  p h y t o p l a n k t o n  g r o w t h .  I n  a d d i t i o n ,  d i s s o l v e d  o x y g e n  

c o n c e n t r a t i o n s  a r e  r a r e l y ,  i f  e v e r ,  r e d u c e d  t o  b i o l o g i c a l l y  l i m i t i n g  l e v e l s .  

I n p u t s  o f  n u t r i e n t s  a n d  BOD a s s o c i a t e d  w i t h  n e t - p e n  o p e r a t i o n  p r o b a b l y  w o u l d  

n o t  h a v e  m e a s u r a b l e  b i o l o g i c a l  c o n s e q u e n c e s ,  a l t h o u g h  s i t e - s p e c i f i c  c o n d i t i o n s  

s h o u l d  be  a s s e s s e d  on  a  c a s e - b y - c a s e  b a s i s .  T h e s e  a r e a s  a r e  a l s o  l i k e l y  t o  b e  

w e l l - f l u s h e d  w i t h  l i t t l e  o p p o r t u n i t y  f o r  a  n u t r i e n t  e n r i c h e d  o r  o x y g e n  d e p l e t ­

e d  w a t e r  m a s s  t o  m a i n t a i n  i t s  i n t e g r i t y  f o r  an  a p p r e c i a b l e  l e n g t h  o f  t i m e .  

T h e r e f o r e ,  t h e  i n t e r i m  g u i d e l i n e s  p l a c e  no  w a t e r  q u a l i t y - b a s e d  r e s t r i c t i o n s  on  

t h e  n um be r  o f  n e t - p e n  c u l t u r e  o p e r a t i o n s  i n  t h e s e  a r e a s .  H o w e v e r ,  i n  o r d e r  t o  

a v o i d  e x c e s s i v e  c u l t u r e  i n  a  v e r y  l o c a l i z e d  a r e a ,  i t  i s  r e c o m m e n d e d  t h a t  t h e  

d e n s i t y  o f  c u l t u r e  n o t  e x c e e d  1 m i l l i o n  p o u n d s  a n n u a l  p r o d u c t i o n  p e r  s q u a r e  

n a u t i c a l  m i l e .  M o r e  s t r i n g e n t  p r o d u c t i n  l i m i t s  m a y  b e  i m p o s e d  i n  s o m e  

i n s t a n c e s  t o  p r o t e c t  w a t e r  q u a l i t y  i n  s p e c i f i c  e m b a y r a e n t s .

I n  t h e  r e m a i n d e r  o f  P u g e t  S o u nd  ( m o s t  o f  t h e  s o u t h e r n  S o u n d ,  P o r t  O r c h a r d  

a r e a ,  W h i d b e y  B a s i n ,  n o r t h e r n  Ho od  C a n a l ,  S e q u im  a n d  D i s c o v e r y  B a y s )  r e c o m ­

m e n d e d  l i m i t s  a r e  p l a c e d  o n  t h e  m a x im u m  p r o d u c t i o n  o f  f i s h  i n  a n y  g i v e n  

r e g i o n .  T h e  1 m i l l i o n  p o u n d s  a n n u a l  p r o d u c t i o n  p e r  s q u a r e  n a u t i c a l  m i l e  

a p p l i e s  i n  t h e s e  a r e a s  a s  w e l l .  T h e  a p p r o a c h  t a k e n  i n  d e v e l o p m e n t  o f  t h e s e  

g u i d e l i n e s  a l l o w s  n e t - p e n s  t o  i n c r e a s e  b y  a  v e r y  s m a l l  p e r c e n t a g e  t h e  n a t u r a l  

f l u x  o f  n i t r o g e n  i n t o  t h e  em b a y m e n t  t h a t  o c c u r s  w i t h  e a c h  t i d a l  c y c l e .  T h e  

n a t u r a l  t i d a l  f l u x  o f  n i t r o g e n  i n t o  t h e  em b a ym en t  i s  d e t e r m i n e d  a n d  n e t - p e n s  

a r e  a l l o w e d  Lo  i n c r e a s e  t h i s  f l u x  by  1% .  The  w e i g h t  o f  c u l t u r e d  f i s h  t h a t  

w o u l d  p r o d u c e  t h i s  1% i n c r e a s e  i s  t h e  max imum r e c o m m e n d e d  p r o d u c t i o n  f o r  t h e  

e m b a y m e n t .  E a c h  a r e a  o f  P u g e t  S o u n d  w i l l  h a v e  s o m e  c a p a c i t y  t o  a s s i m i l a t e  

a d d i t i o n i a l  n i t r o g e n  i n p u t .  T h i s  a s s i m i l a t i v e  c a p a c i t y  w i l l ,  h o w e v e r ,  v a r y  i n  

e a c h  a r e a ,  a n d  i n  no  c a s e  i s  t h e r e  a  m e a n s  t o  p r e d i c t ,  £  p r  i o r i ,  w h a t  t h i s  

a s s i m i l a t i v e  c a p a c i t y  may  b e .  L a c k i n g  t h e s e  d a t a ,  t h e  1% i n c r e a s e  h a s  b e e n  

s p e c i f i e d  t h r o u g h o u t  P u g e t  S o u n d  a s  a n  i n c r e a s e  o f  s m a l l  e n o u g h  m a g n i t u d e  t h a t  

i t  s h o u l d  b e  a d e q u a t e l y  p r o t e c t i v e .

T h e  s u b - d i v i s i o n s  i n  t h e  w a t e r  q u a l i t y  g u i d e l i n e s  a r e  s h o w n  i n  F i g u r e  4 a n d  i n  

g e n e r a l  a r e  b a s e d  on  t h o s e  o f  M c L e l l a n  ( 1 9 5 4 ) .  I n  m o s t  c a s e s  t h e  b o u n d a r i e s  

u s e d  b y  M c L e l l a n  h a v e  b e e n  a d a p t e d  w i t h o u t  m o d i f i c a t i o n s  s i n c e  t h e r e  i s  c l e a r  

g e o m o r p h o l o g i c  a n d  h y d r o g r a p h i c  j u s t i f i c a t i o n  ( e . g . ,  E l d  I n l e t ,  D y e s  I n l e t  a n d  

S e q u im  B a y ) .  A n um b e r  o f  M c L e l l a n ’ s  s u b d i v i s i c n s  h a v e  b e e n  g r o u p e d  i f  t h e r e
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w a s  n o  a p p a r e n t  h y d r o g r a p h i c  r e a s o n  f o r  m a i n t a i n i n g  t h e i r  d i s t i n c t i o n  ( e . g . ,  

t h r e e  o f  M c L e l l a n ' s  s u b d i v i s i o n s  g r o u p e d  t o  f o r m  t h e  P o r t  O r c h a r d  s u b - d i v i s i o n  

o f  t h e  i n t e r i m  g u i d e l i n e s ) .

D e t e r m i n a t i o n  o f  t h e  n a t u r a l  t i d a l  n i t r o g e n  f l u x  i n  a g i v e n  a r e a  b e g i n s  w i t h  

c a l c u l a t i o n  o f  t h e  " h a l f - l i f e "  o f  w a t e r  i n  t h e  a r e a :

w h e r e  0 . 5 0  r e p r e s e n t s  r e m o v a l  o f  h a l f  t h e  i n i t i a l  w a t e r  v o l u m e ,  v  i s  t h e  

i n t e r t i d a l  v o l u m e ,  v  i s  t h e  t o t a l  v o l u m e  o f  t h e  em b a ym en t ,  T  i s  t h e  n u m b e r  o f  

t i d a l  c y c l e s  and  R i s  t h e  r e f l u x i n g  c o e f f i c i e n t  ( a  v a l u e  o f  0 . 5  w a s  u s e d ) .  

T h e  e q u a t i o n  i s  s o l v e d  f o r  T a n d  t h e n  t h i s  s o l u t i o n  i s  s u b s t i t u t e d  i n :

E =  ° ~ 5 v  
T

w h e r e  E r e p r e s e n t s  t h e  e f f e c t i v e  i n t e r t i d a l  v o l u m e .  M u l t i p l y i n g  E b y  t h e  

n i t r o g e n  c o n c e n t r a t i o n  o f  t h e  w a t e r  ( m e a s u r e d  a t  t h e  s u r f a c e  i n  t h e s e  c a l c u ­

l a t i o n s )  y i e l d s  t h e  n a t u r a l  t i d a l  n i t r o g e n  f l u x .  A 17. i n c r e a s e  i n  t h i s  f l u x  

f r o m  n e t - p e n  c u l t u r e  i s  t h e n  c a l c u l a t e d .  A m o r e  d e t a i l e d  d i s c u s s i o n  o f  t h e  

a p p r o a c h  c a n  n o t  be  p r e s e n t e d  h e r e ,  b u t  f u r t h e r  e x p l a n a t i o n  o f  s om e  e l e m e n t s  

c a n  b e  f o u n d  i n  URS ( 1 9 8 6 ) .  T h e  c a l c u l a t i o n s  f o r  e a c h  e m b a y m e n t  a r e  p r e s e n t e d  

i n  T a b l e  5 ,  and  f u r t h e r  d e t a i l s  o n  t h e  a p p r o a c h  a r e  p r e s e n t e d  i n  t h e  n o t e s  

w h i c h  f o l l o w  T a b l e  5 .
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T a b l e  5

CALCULAT IONS FOR WATER QUALITY G U I D E L I N E S 1

E f f e c t i v e  U l t r o g e n  T i d a l

Area D e s c r i p t i o n

T o t a l  
Volume 

( 1 012 "■ ) uv/v T

I n t e r t i d a l  
Volume 

<10u I  )

Concen­
t r a t i o n
(mg / I )

Ni t ro gen
F lux

( t r f ' . g )

F i s h  
P roduc t :  

CO1 l b s ,

1 E l d  I n l e t 0 . 1 3 0 0 . 4 5 5 j  . 0 5 0 . 2 1 3 0 . 0 4 9 1 . 04 190

n T o t t e n  and Skookum I n l e t s 0 . 1 6 8 0 . 5 3 6 2 . 5 9 0 . 3 2 4 0 . 0 3 2 1 .04 190

3 t iammersley I n l e t  a n d  O ak l a nd  Bay 0 . 0 5 1 9 0 . 8 4 0 1 . 6 5 0 . 1 5 7 0 . 0 8 3 1 . 30 2 40

*. Henderson I n l e t 0 . 0 4 2 6 0 . 5 5 8 2 . 4 8 0 . 0 8 5 9 0 . 0 4 9 0 . 421 80

5 Squax i n ,  P e a l e  and P i c k e r i n g  P a s sage 0 . 4 8 1 0 . 3 0 9 4 . 4 9 0 . 5 3 6 0 . 0 7 0 3 . 7 5 6 80

0 Dana Passage and C a s e  I n l e t 2 . 2 2 0 . 1 4 3 9 . 6 9 1 . 1 5 0 . 0 4 7 5 . 41 9 80

/ C a r r  I n l e t 4 . 4 4 0 . 0 8 5 1 6 . 4 1 . 3 5 0 . 0 4 6 6 . 2 1 1100

6 S i n c l a i r  I n l e t 0 . 3 7 5 0 . 1 2 4 1 1 . 2 0 , 1 6 7 0 . 0 6 3 1 . 05 190

9 Dyes I n l e t 0 . 2 0 4 0 . 3 1 3 4 . 4 3 0 . 2 3 0 0 . 1 1 2 . 5 ) 460

10 P o r t  Orchard 0 . 4 3 1 0 . 1 9 4 7 . 1 4 0 . 3 0 2 0 . 0 4 8 1 . 45 260

11 L i b e r t y  Ba;. 0 . 0 3 8 7 0 . 5 7 7 2 . 4 0 0 . 0 8 0 6 0 . 0 7 9 0 . 6 ) 7 120

IB P o s s e s s i o n  Sound 1 2 . 6 0 . 0 3 9 3 5 . 6 1 . 7 7 0 . 1 0 17 . 7 3200

13 P o r t  Susan 4 . 3 6 0 . 0 6 8 2 0 . 4 1 . 0 7 0 . 0 5 9 6 . 3 1 1100

1A S a r a t o ga  P a s s age 8 . 7 5 0 . 0 4 9 2 8 . 1 1 . 5 6 0 . 0 7 2 1 1 . 2 2000

15 Penn Cove and C r e s c e n t  H a r b o r 0 . 8 2 9 0 . 2 0 7 6 . 7 0 0 . 6 1 9 0 . 0 6 5 4 . 0 2 730

16 S k a g i t  Bay 0 . 8 8 1 0 . 4 0 7 3 . 4 0 1 . 3 0 0 . 2 5 3 2 . 5 5900

17 No r t h e r n  Hood C a n a l 5 . 0 4 0 . 0 6 4 2 1 . 6 1 . 1 7 0 . 0 8 9 1 0 . 4 1900

18 D i s c o v e r y  Bay 0 . 4 6 5 0 . 0 6 7 2 0 . 7 0 . 1 1 2 0 . 2 6 7 2 2 . 9 9 540

19 Sequim Bay 0 . 0 8 4 5 0 . 1 2 8 9 . 9 8 0 . 0 4 2 3 0 . 0 6 6 0 . 2 7 9 50

*See e x p l a n a t o r y  n o t e s  f o r  T a b l e  5 on f o l l o w i n g  page .

“ E c o l o g y  d o e s  n o t  m a i n t a i n  a w a t e r  q u a l i t y  m o n i t o r i n g  s t a t i o n  i n  D i sco ve ry  Bay a s  t h e y  do i n  a l l  o t h e r  a r e a s  l i s t e d .  Ther e f o r e  t h e  
n i t r o g e n  c o n c e n t r a t i o n  i s  b a s e d  on t h e  June 1986  s u r v e y  o f  t h e  bay ay Rense l  ( u n p u b .  d a t a ) .



•  T i d a l  f l u s h i n g  i s  t r e a t e d  a s  a n  e x p o n e n t i a l  d e c a y  p r o c e s s .  " N ew "  
w a t e r  i s  i n t r o d u c e d  i n t o  t h e  e m b a y m e n t  o n  t h e  f l o o d  t i d e .  T h e  e b b  
t i d e  r e m o v e s  s o m e  p o r t i o n  o f  t h e  " n e w ”  w a t e r  a s  w e l l  a s  s om e  p o r t i o n  
o f  t h e  " o l d "  w a t e r .  O v e r  s u c c e s s i v e  t i d a l  c y c l e s  t h e  i n t e r t i d a l  
v o l u m e  c o n s i s t s  o f  a  g r e a t e r  a n d  g r e a t e r  p r o p o r t i o n  o f  " n e w "  w a t e r  
a n d  a  l e s s e r  a n d  l e s s o r  p r o p o r t i o n  o f  " o l d "  w a t e r .  T h e  e f f e c t i v e  
t i d a l  v o l u m e  h a s  b e e n  c a l c u l a t e d  b y  d e t e r m i n i n g  t h e  n u m b e r  o f  t i d a l  
c y c l e s  r e q u i r e d  t o  r e m o v e  50 p e r c e n t  o f  t h e  " o l d "  w a t e r ,  a n d  t h e n  
d e t e r m i n i n g  t h e  a v e r a g e  v o l u m e  o f  " o l d "  w a t e r  r e m o v e d  p e r  t i d e .

•  T h e  c a l c u l a t i o n s  a l l o w  f o r  r e f l u x i n g ;  s om e  p o r t i o n  o f  t l i e  w a t e r  
e n t e r i n g  on  t h e  f l o o d  t i d e  i s  t h e  s a m e  w a t e r  w h i c h  l e f t  o n  t h e  
p r e v i o u s  e b b  t i d e .  T h e  r e f l u x i n g  c o e f f i c i e n t  w i l l  v a r y  w i t h  e a c h  
e m b a y m e n t ,  b u t  a  g e n e r a l i z e d  e s t i m a t e  h a s  b e e n  e s t a b l i s h e d  a t  0 . 5  
f o r  a l l  i n t e r i m  g u i d e l i n e  c a l c u l a t i o n s .

•  I n t e r t i d a l ,  a n d  t o t a l  v o l u m e s  h a v e  b e e n  d e t e r m i n e d  f r o m  t h e  d a t a  o f  
M c L e l l a n  ( 1 9 5 4 ) .  T h i s  s o u r c e  a l s o  p r o v i d e s  t h e  p r e c i s e  g e o g r a p h i c  
b o u n d a r i e s  t h a t  d e f i n e  t h e  s u b - d i v i s i o n s .

«  N i t r o g e n  c o n c e n t r a t i o n s  a r e  b a s e d  o n  m e a n  s u r f a c e  c o n c e n t r a t i o n s  a t  
e a c h  E c o l o g y  w a t e r  q u a l i t y  m o n i t o r i n g  s t a t i o n  d u r i n g  t h e  summer  
m o n t h s  ( J u n e  t h r o u g h  S e p t e m b e r )  o v e r  t h e  p a s t  f i v e  y e a r s  ( 1 9 8 1  
t h r o u g h  1 9 8 5 ) .

s T h e  q u a n t i t y  o f  n i t r o g e n  r e l e a s e d  i n t o  t h e  e n v i r o n m e n t  b y  n e t - p e n  
c u l t u r e  h a s  b e e n  b a s e d  on  d a t a  f r o m  A c k e f o r s  a n d  S o d e r g r e n  ( 1 9 8 5 ) ,  
P e n c z a k  ^ _ t  a l .  ( 1 9 8 2 )  and  W a r r e r - H a n s e n  ( 1 9 8 2 ) .  T h e s e  a u t h o r s  
r e p o r t e d  v a l u e s  r a n g i n g  f r om 83  t o  1 0 0  g  N / k g  f i s h  p r o d u c e d / y r .  
T h i s  r a t e  o f  n i t r o g e n  p r o d u c t i o n  h a s  b e e n  e x p r e s s e d  a s  0 . 0 5 5  g  N /  
l b .  f i s h  p r o d u c e d / t i d a l  c y c l e  i n  t h e  i n t e r i m  g u i d e l i n e  c a l c u l a t i o n s .

Explanatory notes fo r  Table 5



5 .0  MISCELLANEOUS GUIDELINES

F e e d  s h o u l d  b e  p r o v i d e d  t o  t h e  f i s h  i n  a  p e l l e t i z e d  f o r m .  U n p e l l e t l z e d
w e t  f e e d  ( i . e . ,  m i n c e d  f i s h  o r  s h e l l f i s h )  s h o u l d  n o t  b e  u s e d  i n  n e t - p e n  
c u l t u r e .  T h e  a m o u n t  o f  u n i n g e s t e d  f e e d  i s  s e v e r a l  t i m e s  g r e a t e r  f o r  
u n p e l l e t i z e d  w e t  f e e d  t h a n  f o r  e i t h e r  p e l l e t i z e d  d r y  o r  m o i s t  f e e d
( A c k e f o r s  a n d  S o d e r g r e n ,  1 9 8 5 ) .

I f  p r e d a t o r  c o n t r o l  m e a s u r e s  a r e  n e c e s s a r y ,  n o n - l e t h a l  m e t h o d s  s h o u l d  b e  
u s e d  a g a i n s t  b o t h  b i r d  a n d  m a m m a l i a n  p r e d a t o r s .  T h e  u s e  o f  p r e d a t o r  
c o n t r o l  m e a s u r e s  i s  c o n t i n g e n t  u p o n  r e c e i p t  o f  a p p r o p r i a t e  N a t i o n a l  M a r i n e  
F i s h e r i e s  S e r v i c e  a n d  U . S .  F i s h  a n d  W i l d l i f e  S e r v i c e  p e r m i t s  a n d  m u s t  b e  
c o n d u c t e d  i n  a c c o r d a n c e  w i t h  p e r m i t  r e s t r i c t i o n s  a n d  p e r t i n e n t  s t a t e  
r e q u i r e m e n t s .

T h e  u s e  o f  t r i b u t y l t i n  ( T BT )  a s  a n  a n t i f o u l i n g  a g e n t  s h o u l d  n o t  b e  u s e d  on  
e i t h e r  t h e  n e t - p e n s  o r  t h e  s u r r o u n d i n g  p r e d a t o r  c o n t r o l  n e t s .  S t u d i e s  h a v e  
s h o w n  T BT  t o  b e  e x c e p t i o n a l l y  t o x i c  t o  s h e l l f i s h  l a r v a e  ( H a l l  a n d  P i n k n e y ,  
1 9 8 5 ) .  T h e  N a t i o n a l  M a r i n e  F i s h e r i e s  S e r v i c e  h a s  a l s o  s h o w n  t h a t  f i s h  
h e l d  i n  T B T - t r e a t e d  n e t s  t e n d  t o  a c c u m u l a t e  r e s i d u e s  o f  t h e  chem.  c a l  i n  
t h e i r  t i s s u e s  ( S h o r t  a n d  T h r o w e r ,  1 9 8 6 ) .  A l t h o u g h  no  p u b l i c  h e a l t u  r i s k  
h a s  b e e n  d e m o n s t r a t e d  f o r  TBT r e s i d u e s  i n  f o o d  f i s h ,  t h e  c e s s a t i o n  o f  i t s  
u s a g e  w o u l d  a p p e a r  p r u d e n t .  I t  s h o u l d  b e  n o t e d  t h a t  t h e r e  i s  c u r r e n t l y  n o  
k n o w n  u s e  o f  T B T  i n  P u g e t  S o u n d  n e t - p e n  c u l t u r e .  T h e  u s e  o f  o t h e r  
a n t i f o u l i n g  a g e n t s  i s  n o t  p r e c l u d e d  u n d e r  t h e  g u i d e l i n e s ,  b u t  p r o p o s e d  
a n t i f o u l a n t s  s h o u l d  b e  e v a l u a t e d  b y  s t a t e  a g e n c i e s  o n  a  c a s e - b y - c a s e
b a s i s .  A n t i f o u l a n t  u s e  s h o u l d  b e  r e p o r t e d  t o  t h e  W a s h i n g t o n  D e p a r t m e n t  o f
E c o l o g y .

O n l y  a n t i b i o t i c s  l i c e n s e d  b y  t h e  F o o d  a n d  D r u g  A d m i n i s t r a t i o n  ( FD A )  f o r  
u s e  i n  f o o d  f i s h  s h a l l  b e  u s e d .  A t  t h e  p r e s e n t  t i m e ,  F D A - a p p r o v e d  a n t i -  
h i o t i c s  a r e  l i m i t e d  t o  o x y t e t r a c y c l i n e  ( T e r r a m y c i n ) , s u l f a m e r i z i n e  and  
R o m e t  3 0 .  T h e s e  s u b s t a n c e s  s h o u l d  h e  u s e d  a s  s p a r i n g l y  a s  p o s s i b l e  a s  
r e q u i r e d  f o r  d i s e a s e  t r e a t m e n t ,  o r  o n l y  o n  a  s h o r t - t e r m  b a s i s  f o r  d i s e a s e  
p r e v e n t i o n .  A n t i b i o t i c s  s h o u l d  n o t  b e  u s e d  p r o p h y l a c t i c a l l y  on  a  l o n g ­
t e r m  b a s i s .  T h e  WDF c h i e f  p a t h o l o g i s t  s h o u l d  b e  n o t i f i e d  o f  a n t i b i o t i c  
u s a g e  a t  t i m e  o f  t r e a t m e n t  a n d  s h o u l d  b e  p r o v i d e d  i n f o r m a t i o n  o n  t h e  
d i s e a s e  o r  c o n d i t i o n  b e i n g  t r e a t e d  and  t h e  a n t i b i o t i c  u s e d .

T r a n s f e r  o f  l i v e  f i s h  o r  t h e i r  r e p r o d u c t i v e  p r o d u c t s  w i t h i n  t h e  s t a t e  o r  
t h e i r  i n t r o d u c t i o n  i n t o  s t a t e  w a t e r s  s h a l l  b e  i n  a c c o r d a n c e  w i t h  a p p l i c ­
a b l e  f e d e r a l  s t a n d a r d s  ( T i t l e  5 0 )  a n d  s t a t e  l a w s ,  r u l e s ,  a n d  p o l i c i e s  
( e . g . ,  RCW 7 5 . 0 8 . 0 8 0 ,  7 5 . 0 8 . 2 8 5 ,  7 5 . 0 8 . 2 9 5 ;  WAG 2 2 0 - 2 0 - 0 3 9 ,  2 2 0 - 2 0 - 0 4 0 ,  
2 2 0 - 6 9 - 3 0 0 ,  2 2 0 - 7 6 - 0 1 5 ;  WDF P o l i c y  8 2 - 1 ) .  D e p e n d i n g  o n  t h e  p o i n t  o f  
o r i g i n  and  t h e  s p e c i e s  b e i n g  t r a n s f e r r e d  o r  i n t r o d u c e d ,  t h e  c u i t u r i s t  may  
b e  r e q u i r e d  t o  o b t a i n  a  t r a n s f e r  o r  i m p o r t a t i o n  p e r m i t ,  p r o v i d e  a  F i s h  
H e a l t h  I n s p e c t i o n  R e p o r t ,  p r o v i d e  a  h e a l t h  h i s t o r y  o f  t h e  s t o c k  a n d  
h a t c h e r y ,  s u r f a c e  d i s i n f e c t  e g g s ,  o r  h o l d  f i s h  i n  a  q u a r a n t i n e  f a c i l i t y .  
T h e  s t a t e  i m p o r t a t i o n  a n d  t r a n s f e r  r e q u i r e m e n t s  may  b e  m o d i f i e d  i n  t h e  
n e a r  f u t u r e  b y  r u l e s  c u r r e n t l y  b e i n g  a d o p t e d  u n d e r  t h e  A q u a c u l t u r e  D i s e a s e  
C o n t r o l  L aw  (RCW 7 5 . 5 8 ) .
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6 .  A p p l i c a t i o n s  f o r  c u l t u r e  m u s t  b e  a c c o m p a n i e d  b y  a n  o p e r a t i o n s  p l a n  w h i c h  
i s  t o  b e  s u b m i t t e d  t o  a n d  a p p r o v e d  b y  D N R .  T h i s  p l a n  s h o u l d  i n c l u d e  
p r o j e c t i o n s  f o r :

0 I m p r o v e m e n t s  a t  s i t e  ( e . g . ,  p e n s ,  l o g  b o o m s ’' a n d  t h e i r  r e l a t i o n s h i p  
t o  n a t u r a l  f e a t u r e s  ( e . g .  b a t h y m e t r y ,  s h o r e l i n e s ) ;

0 P e n  n u m b e r ,  s i z e  a n d  c o n f i g u r a t i o n ;
0 S c h e d u l e  o f  d e v e l o p m e n t  a n d  m a i n t e n a n c e ;
0 F i s h  s p e c i e s  c u l t u r e d ;
0 S i z e  a t  h a r v e s t ;
0  A n n u a l  p r o d u c t i o n ;
0  P o u n d s  o f  f i s h  o n  '••and t h r o u g h o u t  t h e  y e a r ;
0 A v e r a g e  a n d  max imum s t o c k i n g  d e n s i t y ;
0  S o u r c e  o f  e g g s  a n d  s m o l t s ;  
m F e e d  t y p e  u s e d ;
0 M e t h o d  o f  f e e d i n g ;
0  U s e  o f  c h e m i c a l s  ( e . g . ,  a n t i b i o t i c s ) ;
0 P r e d a t o r  c o n t r o l  m e a s u r e s ;
0 A n t i f o u l a n t  u s e .
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6 .0  ENVIRONMENTAL, SURVEYS

B e f o r e  a  s i t e  c a n  b e  d e v e l o p e d  f o r  n e t - p e n  c u l t u r e ,  a n  a p p l i c a n t  m u s t  a c q u i r e  

n u m e r o u s  l o c a l ,  s t a t e ,  a n d  f e d e r a l  p e r m i t s .  T h e  p e r m i t s ,  l i c e n s e s ,  o r  a p p r o v ­

a l s  g e n e r a l l y  r e q u i r e d  i n c l u d e  a  S u b s t a n t i a l  D e v e l o p m e n t  P e r m i t  ( l o c a l ) ,  S EPA  

( l o c a l ) ,  A q u a c u l t u r e  L i c e n s e  a n d  P e r m i t  (W D F ) ,  S e e d  S t o c k  I m p o r t a t i o n  P e r m i t  

(W D F ) ,  H y d r a u l i c s  P r o j e c t  A p p r o v a l  (W D F ) ,  M a r i n e  L a n d s  L e a s e  ( D N R ) ,  C o a s t a l

Z o n e  C e r t i f i c a t i o n  (WDOE) ,  S h o r e l i n e  C o n d i t i o n a l  U s e  o r  V a r i a n c e  (WDOE) , a n d  

S e c t i o n  1 0 / 4 0 4  P e r m i t  ( C O E ) .

Man' ,  o f  t h . s e  p e r m i t s  a d d r e s s  w a t e r  o r  l a n d  u s e  c o n f l i c t s  w h i c h  r a n g e  f a r  

b e y o n d  t h e  b i o l o g i c a l  e f f e c t s  c o n s i d e r e d  b y  t h e s e  g u i d e l i n e s .  H o w e v e r ,  t h e  

e f f e c t  o f  d e v e l o p m e n t  o n  t h e  m a r i n e  e n v i r o n m e n t  i s  a  m a j o r  c o n s i d e r a t i o n ,

t h e r e f o r e  c e r t a i n  s i t e - s p e c i f i c  i n f o r m a t i o n  i s  r e q u i r e d  f o r  p e r m i t  r e v i e w .  I n  

o r d e r  t o  a s s e s s  t h e  s u i t a b i l i t y  o f  a  s i t e  f o r  n e t - p e n  c u l t u r e  a n d  t o  e v a l u a t e  

t h e  e x t e n t  o f  e n v i r o n m e n t a l  e f f e c t s  a f t e r  i n i t i a t i o n  o f  c u l t u r e ,  s e v e r a l  e n v i ­

r o n m e n t a l  s u r v e y s  s h o u l d  b e  p e r f o r m e d  a t  n e t - p e n  o p e r a t i o n s .  T h e s e  s u r v e y s  

i n c l u d e  a  s i t e  c h a r a c t e r i z a t i o n  s u r v e y ,  a  b a s e l i n e  s u r v e y ,  a n d  a n n u a l  

m o n i t o r i n g .  T h e  c o m p o n e n t s  o f  e a c h  o f  t h e s e  s u r v e y s  a r e  s u m m a r i z e d  i n  T a b l e  6 

a n d  d i s c u s s e d  i r  d e t a i l  i n  S e c t i o n s  6 . 1  t h r o u g h  6 . 3 .

6 . 1  S I T E  CHARACTER IZAT ION SURVEY

A s i t e  c h a r a c t e r i z a t i o n  s u r v e y  s h o u l d  b e  p e r f o r m e d  p r i o r  t o  p e r m i t  a p p l i c a ­

t i o n .  T h i s  s u r v e y  w o u l d  s e r v e  two  p r i n c i p a l  f u n c t i o n s .  T h e  p r i m a r y  p u r p o s e

w o u l d  b e  t o  p r o v i d e  s t a t e  a n d  l o c a l  g o v e r n m e n t s  w i t h  t h e  i n f o r m a t i o n  n e c e s s a r y

t o  e v a l u a t e  t h e  p o t e n t i a l  e x t e n t  o f  e n v i r o n m e n t a l  e f f e c t s .  A l t h o u g h  n o t  i t s  

p r i m a r y  i n t e n t ,  t h e  s i t e  c h a r a c t e r i z a t i o n  s u r v e y  w i l l  a l s o  p r o v i d e  t h e  a p p l i ­

c a n t  w i t h  i n f o r m a t i o n  c r i t i c a l  t o  d e t e r m i n i n g  t h e  s u i t a b i l i t y  o f  t h e  s i t e  f o r  

c u l t u r e .  A s i t e  c h a r a c t e r i z a t i o n  s u r v e y  i s  c o m p o s e d  o f  f o u r  p r i n c i p a l  e l e ­

m e n t s :  ( 1 )  i n i t i a l  c o n s u l t a t i o n  w i t h  s t a t e  a n d  l o c a l  g o v e r n m e n t ;  ( 2 )  a  b a t h y ­

m e t r i c  s u r v e y ;  ( 3 )  a  h y d r o g r a p h i c  s u r v e y ;  a n d  ( 4 )  a  d i v e r  s u r v e y .

CONSOLATION WITH STATE  AMD LOCAL GOVERNMENT

A f t e r  s e l e c t i n g  a  p o t e n t i a l  c u l t u r e  s i t e ,  b u t  p r i o r  t o  p e r f o r m i n g  t h e  s i t e  

c h a r a c t e r i z a t i o n  f i e l d  s u r v e y ,  t h e  p r o s p e c t i v e  a p p l i c a n t  s h o u l d  c o n t a c t  s t a t e
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Table 6
RECOMMENDED ENVIRONMENTAL SURVEYS FOR 

PUGET SOUND NET -P EN  CULTURE

S i t e  C h a r a c t e r i z a t i o n  
S u r v e y

B a s e l i n e
S u r v e y

A n n u a l
M o n i t o r i n g

C l a s s  I  
F a c i l i t i e s

o R e c ommended  c o n s u l t a t i o n  w i t h  
s t a t e  a n d  l o c a l  a u t h o r i t i e s

•  B a t h y m e t r i c  s u r v e y

e  H y d r o g r a p h i c  s u r v e y

-  C u r r e n t  v e l o c i t y  a n d  
d i r e c t i o n

o D i v e r  s u r v e y

»  N on e • N o n e

C l a s s  I I  
F a c i l i t i e s

o R e c ommend ed  c o n s u l t a t i o n  w i t h  
s t a t e  a n d  l o c a l  a u t h o r i t i e s

•  B a t h y m e t r i c  s u r v e y

0 H y d r o g r a p h i c  s u r v e y

-  C u r r e n t  v e l o c i t y  a n d  
d i r e c t i o n

o D i v e r  s u r v e y

•  None e B e n t h i c  s u r v e y  

-  D i v e r  s u r v e y

C l a s s  I I I  
F a c i l i t i e s

o R e c ommend ed  c o n s u l t a t i o n  w i t h  
s t a t e  a n d  l o c a l  a u t h o r i t i e s

«  B a t h y m e t r i c  s u r v e y

o H y d r o g r a p h i c  s u r v e y

-  C u r r e n t  v e l o c i t y  a n d  
d i r e c t i o n

-  D r o g u e  t r a c k i n g

-  V e r t i c a l  h y d r o g r a p h i c  
p r o f  i l i n g

•  D i v e r  s u r v e y

e S e d i m e n t  c h e m i s t r y  
s a m p l i n g

e B e n t h i c  i n f a u n a  
s a m p l i n g

•  B e n t h i c  s u r v e y ^

-  D i v e r  s u r v e y

-  S e d i m e n t  c h e m i s t r y

-  B e n t h i c  i n f a u n a

o W a t e r  q u a l i t y  s a m p l i n g

•  C u r r e n t  v e l o c i t y  a n d  d i r e c t i o n

1 R e p l a c e d  b y  b a s e l i n e  s u r v e y  d u r i n g  f i r s t  y e a r  o f  f a c i l i t y  o p e r a t i o n



r e s o u r c e  m a n a g e m e n t  a g e n c i e s  ( D e p a r t m e n t s  o f  E c o l o g y ,  F i s h e r i e s ,  N a t u r a l  

R e s o u r c e s ,  Game a n d  P a r k s  a n d  R e c r e a t i o n ) ,  f e d e r a l  a n d  l o c a l  o f f i c i a l s  ( t h e  

s h o r e l i n e  a d m i n i s t r a t o r ) . I n i t i a l  c o n t a c t  s h o u l d  b e  m ad e  w i t h  t h e  D e p a r t m e n t  

o f  A g r i c u l t u r e ,  a n d  t h i s  a g e n c y  w i l l  t h e n  f a c i l i t a t e  c o n s u l t a t i o n s  w i t h  a l l  

o t h e r  a p p r o p r i a t e  s t a t e  a g e n c i e s .  T h e s e  c o n s u l t a t i o n s  c a n n o t  b e  r e q u i r e d  o f  

t h e  a p p l i c a n t ,  b u t  a r e  h i g h l y  r e c o m m e n d e d  t o  p r o v i d e  s t a t e  a n d  l o c a l  o f f i c i a l s  

w i t h  a n  o p p o r t u n i t y  t o  c ommen t  o n  t h e  p o t e n t i a l  s i t e  a t  a n  e a r l y  s t a g e  i n  t h e  

p l a n n i n g  p r o c e s s .  R e s o u r c e  m a n a g e m e n t  a g e n c i e s  may  b e  a b l e  t o  i d e n t i f y  n e a r b y  

h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e  ( S e c t i o n  3 . 0 )  o r  e x i s t i n g  c o n d i t i o n s  ( e . g . ,  

w a t e r  q u a l i t y  p r o b l e m s )  t h a t  w o u l d  m a k e  t h e  s i t e  u n a c c e p t a b l e  f o r  d e v e l o p m e n t .  

C o u n t y  o f f i c i a l s  may  be  a b l e  t o  i d e n t i f y  m a j o r  u s e  c o n f l i c t s  t h a t  w o u l d  s i g n i ­

f i c a n t l y  r e d u c e  t h e  p r o b a b i l i t y  o f  p e r m i t  a p p r o v a l .  O t h e r  g o v e r n m e n t  a g e n c i e s  

o r  t r i b e s  ma y  a l s o  n e e d  t o  b e  c o n t a c t e d  i f  t h e  p o t e n t i a l  s i t e  i s  l i k e l y  t o  

a f f e c t  l a n d  o r  r e s o u r c e s  u n d e r  t h e i r  j u r i s d i c t i o n .

One  o f  t h e  p r i n c i p a l  p u r p o s e s  o f  t h e s e  c o n s u l t a t i o n s  i s  t o  d e t e r m i n e  t h e  p r o x ­

i m i t y  o f  t h e  p o t e n t i a l  s i t e  t o  h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e .  WDF s t a f f

may  b e  a w a r e  o f  n e a r b y  c r i t i c a l  s p a w n i n g  a r e a s  o r  m a j o r  s h e l l f i s h  b e d s .  WDG

s t a f f  s h o u l d  b e  a b l e  t o  i d e n t i f y  h a u l o u t  a r e a s  f o r  s e a l s  a n d  s e a  l i o n s ,  s e a ­

b i r d  n e s t i n g  s i t e s  a n d  c o l o n i e s ,  a n d  c r i t i c a l  f e e d i n g  a r e a s  a n d  m i g r a t i o n  

r o u t e s  f o r  b o t h  s e a b i r d s  a n d  m a r i n e  m a m m a l s .  WDG m a i n t a i n s  a  W i l d l i f e  D a t a  

S y s t e m  w h i c h  c a n  b e  a c c e s s e d  t o  o b t a i n  i n f o r m a i t o n  o n  e n d a n g e r e d ,  t h r e a t e n e d ,  

s e n s i t i v e ,  o r  m o n i t o r  s p e c i e s .

S t a t e  a n d  l o c a l  g o v e r n m e n t  o f f i c i a l s  s h o u l d  b e  g i v e n  a n  o p p o r t u n i t y  t o  c ommen t  

on  t h e  p r o p o s e d  f i e l d  s u r v e y s  ( i . e . ,  b a t h y m e t r i c ,  h y d r o g r a p h i c  a n d  d i v e r

s u r v e y s ) .  T h e  s u r v e y  c o n t e n t  s h o u l d  b e  d e t e r m i n e d  i n  c o n s u l t a t i o n  w i t h  t h o s e

a g e n c i e s  h a v i n g  p e r m i t  a u t h o r i t y .  T h e  s u r v e y  p r o t o c o l  d e s c r i b e d  b e l o w  i s  

i n t e n d e d  t o  p r o v i d e  t h e  i n f o r m a t i o n  n e c e s s a r y  f o r  p e r m i t  r e v i e w  b y  a 

s t a n d a r d i z e d  a n d  c o s t - e f f e c t i v e  m e t h o d .  T h i s  p r o t o c o l  s h o u l d  b e  a d e q u a t e  i n

m o s t  i n s t a n c e s ,  b u t  t h e r e  may  b e  c e r t a i n  s i t e - s p e c i f i c  c o n c e r n s  t h a t  w o u l d  

r e q u i r e  m i n o r  m o d i f i c a t i o n  o f  t h e  g e n e r i c  p r o t o c o l .  F o r  e x a m p l e ,  t h e  d i v e r  

s u r v e y  may  b e  m o d i f i e d  t o  d e v o t e  p a r t i c u l a r  a t t e n t i o n  t o  a r e a s  o f  s p e c i a l  

c o n c e r n .  D e p a r t u r e  f r o m  t h i s  p r o t o c o l  s h o u l d  b e  a l l o w e d  o n l y  w i t h  s t r o n g  

j u s t i f i c a t i o n ,  a n d  m o d i f i c a t i o n s  s h o u l d  g e n e r a l l y  r e s u l t  i n  t h e  c o l l e c t i o n  o f  

m o r e ,  r a t h e r  t h a n  l e s s ,  d a t a .
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■IP M n

BATHYMETRIC SURVEY

A b a t h y m e t r i c  s u r v e y  s h o u l d  b e  p e r f o r m e d  i n  o r d e r  t o  a p p l y  t h e  g u i d e l i n e s  p e r ­

t a i n i n g  t o  d e p t h  a n d  c u r r e n t  ( S e c t i o n  2 . 0 )  a n d  t o  i d e n t i f y  t h e  p r e s e n c e  o f  a n y  

b a t h y m e t r i c  f e a t u r e s  w h i c h  m i g h t  a f f e c t  b o t t o m  a c c u m u l a t i o n  o f  e x c e s s  f e e d  a n d  

f e c a l  m a t e r i a l  ( e . g . ,  d e p r e s s i o n s ) .  T h e  a r e a  o f  c o n c e r n  i s  t h e  s e a b e d  d i r e c t ­

l y  u n d e r  t h e  n e t - p e n s  a n d  w i t h i n  300 f e e t  o f  t h e  n e t - p e n  p e r i m e t e r .  M u l t i p l e  

f a t h o m e t e r  t r a n s e c t s  s h o u l d  b e  e s t a b l i s h e d  w i t h  a  d e n s i t y  a n d  s p a c i n g  s o  a s  t o  

a d e q u a t e l y  c h a r a c t e r i z e  t h e  b a t h y m e t r y  u n d e r  a n d  a r o u n d  t h e  p e n s .  T h e  p o s i ­

t i o n  o f  t h e  t r a n s e c t s  w i l l  d e p e n d  u p o n  t h e  i n t e n d e d  p e n  c o n f i g u r a t i o n .  F i g u r e  

8 p r o v i d e s  a  r e c o m m e n d e d  s u r v e y  d e s i g n  g i v e n  a  r e c t a n g u l a r  n e t - p e n  c o n f i g u r a ­

t i o n .  T h e  b a t h y m e t r i c  s u r v e y  r e p - r t  s h o u l d  n o t e  t h e  p e r i o d  d u r i n g  t h e  t i d a l  

c y c l e  w h e n  t h e  s u r v e y  w a s  m a d e ,  a n d  i t  s h o u l d  r e l a t e  t h e  m e a s u r e d  d e p t h s  t o  

MLLW ( m e a n  l o w e r  l o w  w a t e r ) .

HYDROGRAPHIC SURVEY

I n f o r m a t i o n  on  c u r r e n t  v e l o c i t i e s  a n d  d i r e c t i o n s  i s  n e c e s s a r y  t o  a p p l y  t h e  

d e p t h  a n d  c u r r e n t  g u i d e l i n e s  ( S e c t i o n  2 . 0 )  a n d  t o  p r e d i c t  t h e  d i l u t i o n  and  

d i s p e r s i o n  o f  e x c e s s  f e e d  a n d  w a s t e s .  T h e  h y d r o g r a p h i c  s u r v e y  s h o u l d  i n c l u d e :  

( I )  c u r r e n t  v e l o c i t y  a n d  d i r e c t i o n ;  ( 2 )  d r o g u e  t r a c k i n g ;  a n d  ( 3 )  v e r t i c a l  p r o ­

f i l e s  o f  t e m p e r a t u r e ,  s a l i n i t y  a n d  d i s s o l v e d  o x y g e n .  C l a s s  I  a n d  I I  

f a c i l i t i e s ,  a s  d e f i n e d  i n  S e c t i o n  2 . 0 ,  s h o u l d  n o t  b e  r e q u i r e d  t o  p e r f o r m  t h e  

d r o g u e  t r a c k i n g  a n d  v e r t i c a l  h y d r o g r a p h i c  p r o f i l i n g  s t u d i e s  b e c a u s e  o f  t h e i r  

s m a l l  s i z e  a n d  r e d u c e d  p o t e n t i a l  f o r  w a t e r  q u a l i t y  d e g r a d a t i o n .

C u r r e n t  v e l o c i t y  a n d  d i r e c t i o n  -  C u r r e n t  v e l o c i t y  a n d  d i r e c t i o n  s h o u l d  b e  m o n i ­

t o r e d  a t  t h e  c e n t e r  o f  t h e  p o t e n t i a l  n e t - p e n  s i t e .  B o t h  n e a r - s u r f a c e  a n d  

m i d - d e p t h  m e a s u r e m e n t s  s h o u l d  b e  m a d e .  T h e  n e a r  s u r f a c e  m e a s u r e m e n t s  s h o u l d  

b e  t a k e n  a t  a  d e p t h  o f  6 f e e t  ( c o r r e s p o n d i n g  t o  o n e - h a l f  t h e  d e p t h  o f  t y p i c a l  

n e t - p e n s ) . T h e  m i d - d e p t h  m e a s u r e m e n t s  s h o u l d  b e  t a k e n  m i d - w a y  b e t w e e n  t h e  

max imum d e p t h  o f  t h e  p r o p o s e d  n e t - p e n s  a n d  t h e  s e a  f l o o r .  A t  b o t h  d e p t h s  c u r ­

r e n t  v e l o c i t y  a n d  d i r e c t i o n  s h o u l d  b e  m o n i t o r e d  t h r o u g h o u t  o n e  c o m p l e t e  t i d a l  

c y c l e  ( o n e  f l o o d  t i d e ,  o n e  e b b  t i d e ) .  A m in imum  o f  t e n  m e a s u r e m e n t s  e v e n l y  

s p a c e d  t h r o u g h o u t  t h e  t i d a l  c y c l e  s h o u l d  b e  m ad e  a t  e a c h  d e p t h .  F o r  p u r p o s e s  

o f  a p p l y i n g  t h e  d e p t h  a n d  c u r r e n t  g u i d e l i n e s ,  " m e a n  c u r r e n t "  i s  d e t e r m i n e d  by  

a n  a r i t h m e t i c  a v e r a g e  o f  t h e s e  t o n  o r  m o r e  m e a s u r e m e n t s .  T h e  m e a s u r e m e n t s
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s h o u l d  b e  m ad e  d u r i n g  a  p e r i o d  o f  " a v e r a g e "  t i d e s ,  a n d  s h o u l d  n o t  b e  r e p r e s e n t ­

a t i v e  o f  e i t h e r  e x t r e m e  n e a p  o r  e x t r e m e  s p r i n g  t i d e s .  T h e  r e p o r t  o f  r e s u l t s  

s h o u l d  n o t e  a n y  c o n d i t i o n s  ( e . g . ,  w e a t h e r ,  e x t r e m e  t i d a l  r a n g e )  t h a t  m i g h t  

m a k e  t h e  d a t a  u n r e p r e s e n t a t i v e  o f  " t y p i c a l ”  c o n d i t i o n s .  I f  t h e  p r o s p e c t i v e  

a p p l i c a n t  b e l i e v e s  t h e  d a t a  d o  n o t  r e f l e c t  " t y p i c a l "  t i d a l  c u r r e n t s  a n d  

d i r e c t i o n ,  r e s a m p l i n g  ma y  b e  d o n e ,  b u t  a l l  d a t a  c o l l e c t e d  s h o u l d  b e  u s e d  i n  

d e t e r m i n i n g  a  m e a n  v e l o c i t y .

D r o g u e  t r a c k i n g  -  D r o g u e  t r a c k i n g  s h o u l d  b e  p e r f o r m e d  t o  e s t i m a t e  t h e  p o t e n ­

t i a l  f a t e  o f  p a r t i c u l a t e  m a t e r i a l ,  a n d  t h e  p o t e n t i a l  f o r  e d d y  c i r c u l a t i o n  

( i . e . ,  t h e  s a m e  p a r c e l  o f  w a t e r  i s  r e p e a t e d l y  c y c l e d  t h r o u g h  t h e  a r e a  o f  t h e  

n e t - p e n ) .  Two d r o g u e s  s h o u l d  b e  r e l e a s e d  f r o m  t h e  c e n t e r  o f  t h e  p o t e n t i a l  

n e t - p e n  s i t e .  One  s h o u l d  b e  s e t  a t  a  d e p t h  o f  6 f e e t .  T h e  s e c o n d  d r o g u e

s h o u l d  b e  s e t  a t  a  d e p t h  m i d - w a y  b e t w e e n  t h e  b o t t o m  o f  t h e  p o t e n t i a l  n e t - p e n s

a n d  t h e  s e a  f l o o r .  T h e  t r a j e c t o r y  o f  t h e s e  d r o g u e s  s h o u l d  b e  f o l l o w e d  f o r  a s

l o n g  a s  d a y l i g h t  p e r m i t s ,  a n d  n o t  l e s s  t h a n  8 h o u r s .  T h e  d r o g u e s  may  b e  r e s e t

a t  t h e  o r i g i n a l  r e l e a s e  s i t e  d u r i n g  t h i s  8 - h o u r  p e r i o d  i f  t h e y  a r e  t r a n s p o r t e d  

b e y o n d  a  p r a c t i c a l  t r a c k i n g  r a n g e .

S a l i n i t y ,  t e m p e r a t u r e ,  a n d  d i s s o l v e d  o x y g e n  p r o f i l e s  -  V e r t i c a l  p r o f i l e s  o f  

s a l i n i t y ,  t e m p e r a t u r e ,  a n d  d i s s o l v e d  o x y g e n  may  b e  u s e d  t o  e v a l u a t e  t h e  i n t e n ­

s i t y  o f  w a t e r  c o l u m n  s t r a t i f i c a t i o n ,  a  f a c t o r  i m p o r t a n t  b o t h  f r o m  t h e  s t a n d ­

p o i n t s  o f  e n v i r o n m e n t a l  p r o t e c t i o n  a n d  t h e  h e a l t h  o f  t h e  c u l t u r e d  f i s h .  

P r o s p e c t i v e  a p p l i c a n t s  s h o u l d  p r o v i d e  a n y  e x i s t i n g  i n f o r m a t i o n  o n  t h e  s i t e  

f r o m  s u c h  s o u r c e s  a s  t h e  E c o l o g y  w a t e r  q u a L i t y  m o n i t o r i n g  n e t w o r k ,  C o l l i a s ,  

e_t a l _ .  ( 1 9 7 4 ) ,  F r i e b e r t s h a u s e r , £t^ a _ l .  ( 1 9 7 1 )  a n d  o t h e r  s i t e - s p e c i f i c  s t u d i e s .  

T h e  p r o s p e c t i v e  a p p l i c a n t  s h o u l d  a l s o  t a k e  m e a s u r e m e n t s  o f  t e m p e r a t u r e ,  s a l i n ­

i t y  a n d  d i s s o l v e d  o x y g e n  t h r o u g h o u t  t h e  w a t e r  c o l u m n  a t  t h e  c e n t e r  o f  t h e  

p o t e n t i a l  s i t e  d u r i n g  t h e  h y d r o g r a p h i c  s u r v e y .  M e a s u r e m e n t s  s h o u l d  b e  m ad e  a t  

d e p t h s  o f  I ,  1 0 ,  2 0 ,  30 f e e t ,  a n d  a t  30 f o o t  i n t e r v a l s  t h e r e a f t e r .  T h e  d e e p ­

e s t  m e a s u r e m e n t  s h o u l d  be  m ad e  3 f e e t  a b o v e  t h e  s e a  f l o o r .

D IV ER  SURVEY

T h e  d i v e r  s u r v e y  i s  p r i m a r i l y  i n t e n d e d  t o  d e t e r m i n e  i f  h a b i t a t s  o f  s p e c i a l  

s i g n i f i c a n c e  ( S e c t i o n  3 . 0 )  a r e  p r e s e n t  i n  t h e  v i c i n i t y .  S i n c e  man y  o f  t h e  

h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e  w o u l d  b e  r e a d i l y  v i s i b l e  o n l y  i n  t h e  s p r i n g
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a n d  s ummer  m o n t h s  ( e . g ,  g e o d u c k  b e d s ) ,  t h e  d i v e r  s u r v e y  s h o u l d  b e  p e r f o r m e d  

d u r i n g  A p r i l  t h r o u g h  S e p t e m b e r .  T h e  r e q u i r e m e n t s  f o r  a  d i v e r  s u r v e y  d u r i n g  

s i t e  c h a r a c t e r i z a t i o n  d e p e n d  o n  t h e  w a t e r  d e p t h s  i n  t h e  v i c i n i t y  o f  t h e  s i t e .  

No d i v e r  s u r v e y  s h o u l d  b e  r e q u i r e d  i f  t h e  a r e a  w i t h i n  300  f e e t  o f  t h e  p o t e n ­

t i a l  s i t e  i s  g r e a t e r  t h a n  75  f e e t  d e e p .  A d i v e r  s u r v e y  i s  r e q u i r e d  i f  w a t e r  

d e p t h  (MLLW) a t  t h e  s i t e  o r  w i t h i n  a  300 f o o t  r a d i u s  o f  t h e  p t e n t i a l  l o c a t i o n  

i s  L e s s  t h a n  o r  e q u a l  t o  75 f e e t .  I f  a n y  p o r t i o n  o f  t h e  a r e a  w i t h i n  300  f e e t  

o f  t h e  p o t e n t i a l  n e t - p e n s  i s  i n  d e p t h s  o f  75  f e e t  o r  l e s s ,  i t  i s  p o t e n t i a l l y  

s u b j e c t  t o  a c c u m u l a t i o n  o f  f e e d  a n d  f e c a l  m a t e r i a l ,  a n d  t h e r e f o r e  s h o u l d  be  

s u r v e y e d  b y  a  d i v e r ,  e v e n  i f  t h e  n e t - p e n s  w i l l  b e  l o c a t e d  o v e r  a  s i t e  t h a t  i s

d e e p e r  t h a n  75  f e e t .  T h e  d e s i g n  o f  t h e  d i v e r  s u r v e y  s h o u l d  b e  f o r m u l a t e d  i n

c o n s u l t a t i o n  w i t h  s t a t e  a n d  l o c a l  g o v e r n m e n t  o f f i c i a l s .  WDF w i l l  t a k e  t h e  

l e a d  r o l e  f o r  t h e  s t a t e  i n  d e s i g n  o f  t h i s  s u r v e y .  T h e  n u m b e r  a n d  s p a c i n g  o f  

t h e  t r a n s e c t s  w i l l  d e p e n d  on  t h e  p a r t i c u l a r  s i t e  a n d  s h o u L d  b e  e s t a b l i s h e d  

d u r i n g  t h e s e  c o n s u l t a t i o n s .  A s  a  g e n e r a l  g u i d e ,  i f  a l l  o r  m o s t  o f  t h e  a r e a  i s

75 f e e t  o r  s h a l l o w e r ,  t h e n  3 t o  5 t r a n s e c t s ,  e a c h  200  f e e t  l o n g ,  s h o u l d  b e

s u r v e y e d  p e r  a c r e  o f  p e n .  A l a r g e r  p e n  c o m p l e x  w o u l d  r e q u i r e  a d d i t i o n a l  t r a n ­

s e c t s ;  f e w e r  t r a n s e c t s  w o u l d  b e  r e q u i t e d  i f  m o s t  o f  t h e  a r e a  i s  i n  d e p t h s  

g r e a t e r  t h a n  75 f e e t .  A d i v e r  s h o u l d  t r a v e r s e  t h e  a r e a  m a k i n g  o b s e r v a t i o n s  on  

s u b s t r a t e  t y p e ,  p r e s e n c e / a b s e n c e  o f  B e g g i a t o a  m a t s  a n d  t h e  d e n s i t y  o f  g e o d u c k s

a n d  h a r d s h e l l  c l a m s ,  e e l g r a s s ,  k e l p ,  d e m e r s a l  f i s h ,  c r a b s ,  a n d  o t h e r  l a r g e
2

i n v e r t e b r a t e s .  I f  e e l g r a s s  i s  p r e s e n t ,  c o u n t s  o f  t u r i o n  d e n s i t y  i n  0 . 2 5  m 

q u a d r a t s  a r e  r e q u i r e d  t o  d e t e r m i n e  c o m p l i a n c e  w i t h  g u i d e l i n e s  p e r t a i n i n g  t o  

h a b i t a t s  o f  s p e c i a l  s i g n i f i c a n c e .  G e o d u c k  a n d  h a r d s h e l l  c l a m  d e n s i t y  s h o u l d  

b e  e s t i m a t e d  b y  c o u n t s  a l o n g  t r a n s e c t s .  T h e  a b u n d a n c e  o f  o t h e r  i n v e r t e b r a t e s  

a n d  f i s h e s  s h o u l d  b e  n o t e d  b y  d e s c r i p t o r s  s u c h  a s  " r a r e , "  " c o m m o n , "  e t c .

REPORT PREPARAT ION

T h e  r e s u l t s  o f  t h e  b a t h y m e t r i c ,  h y d r o g r a p h i c  a n d  d i v e r  s u r v e y s  s h o u l d  b e  

a s s e m b l e d  i n  a  s i t e  c h a r a c t e r i z a t i o n  r e p o r t  t o  b e  s u b m i t t e d  t o  D e p a r t m e n t s  o f  

E c o l o g y ,  F i s h e r i e s ,  G am e ,  N a t u r a l  R e s o u r c e s  a n d  t h e  c o u n t y  s h o r e l i n e  a d m i n i s ­

t r a t o r .  T h e  s i t e  c h a r a c t e r i z a t i o n  r e p o r t  s h o u l d  i n c l u d e  a  f i g u r e  o f  t h e  p r o ­

p o s e d  n e t - p e n  s i t e  i n  p l a n  v i e w  a t  a  s c a l e  o f  20 0  f e e t  o r  l e s s  t o  t h e  i n c h .  

T h e  f i g u r e  s h o u l d  s h o w  n e a r b y  L a n d m a r k s ,  t h e  s i z e  a n d  c o n f i g u r a t i o n  o f  t h e  

p r o p o s e d  n e t - p e n s ,  b a t h y m e t r i c  c o n t o u r s  a n d  t h e  p o s i t i o n  o f  t h e  d i v e r  t r a n ­

s e c t s .  T h e  r e p o r t  s h o u l d  a l s o  I n c l u d e  i d e n t i f i c a t i o n  o f  h a b i t a t s  o f  s p e c i a l
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s i g n i f i c a n c e  i n  t h e  v i c i n i t y  a s  d e t e r m i n e d  i n  c o n s u l t a t i o n  w i t h  s t a t e  a g e n c i e s  

a n d  t h e  a p p l i c a n t ' s  own s u r v e y s .  T h e  r e p o r t  s h o u l d  b e  a  s u m m a r y ,  a n a l y s i s  a n d  

i n t e r p r e t a t i o n  o f  t h e  d a t a .  T h e  r e p o r t  s h o u l d  i n c l u d e ,  f o r  e x a m p l e ,  a  s e c ­

t i o n a l  v i e w  o f  t h e  b a t h y m e t r i c  p r o f i l e s .  A f i g u r e  o f  t h e  d r o g u e  t r a j e c t o r i e s  

s h o u l d  b e  a l s o  b e  i n c l u d e d .  T h e  b e n t h i c  s u r v e y  s h o u l d  b e  d e s c r i b e d  i n  

n a r r a t i v e  f o r m  w i t h  q u a n t i t a t i v e  d a t a  p r o v i d e d  w h en  r e q u i r e d  o r  a v a i l a b l e .

6 . 2  B A S E L IN E  SURVEY

T h e  b a s e l i n e  s u r v e y  i s  i n t e n d e d  t o  c h a r a c t e r i z e  b o t t o m  c o n d i t i o n s  a t  t h e  n e t -  

p e n  s i t e ,  b e f o r e  t h e y  c o u l d  p o t e n t i a l l y  b e  a l t e r e d  b y  c u l t u r e  a c t i v i t i e s .  

S e d i m e n t  c h e m i s t r y  a n d  b e n t h i c  i n f r . u n a l  s a m p l i n g  w e r e  n o t  i n c l u d e d  i n  t h e  s i t e  

c h a r a c t e r i z a t i o n  s u r v e y  b e c a u s e  o f  a n  a n t i c i p a t e d  u n c e r t a i n t y  i n  t h e  p r e c i s e  

n e t - p e n  l o c a t i o n  a n d  t h e  d i f f i c u l t y  o f  r e l o c a t i n g  s a m p l e s  w i t h o u t  t h e  a i d  o f  a  

m o o r e d  n e t - p e n  a s  a  p o s i t i o n  r e f e r e n c e .  T h e r e f o r e ,  a  b a s e l i n e  b e n t h i c  s u r v e y  

s h o u l d  b e  r e q u i r e d  a f t e r  e m p l a c e m e n t  o f  t h e  n e t - p e n s ,  b u t  b e f o r e  s t o c k i n g  t h e  

p e n s  w i t h  f i s h .  T h i s  s u r v e y  s h o u l d  i n c l u d e  s e d i m e n t  c h e m i s t r y  a n d  b e n t h i c  

i n f a u n a  s a m p l i n g  a n d  may  a l s o  i n c l u d e  a  d i v e r  s u r v e y  i f  r e q u i r e d  b y  s t a t e  

r e s o u r c e  m a n a g e m e n t  a g e n c i e s  o r  t h e  c o u n t y  s h o r e l i n e  a d m i n i s t r a t o r .  T h e  

b a s e l i n e  s u r v e y  s h o u l d  b e  r e q u i r e d  f o r  C l a s s  I I I  o p e r a t i o n s ,  a s  d e f i n e d  i n  

S e c t i o n  2 . 0 ,  b u t  s h o u l d  n o t  b e  r e q u i r e d  o f  C l a s s  I  a n d  I I  o p e r a t i o n s .

S t a t i o n s  s h o u l d  b e  e s t a b l i s h e d  a l o n g  a  t r a n s e c t  o n  t h e  " d o w n c u r r e n t "  s i d e  o f  

t h e  p e n s  a s  d e t e r m i n e d  b y  t h e  p r e v a i l i n g  c u r r e n t s  ( a s  m e a s u r e d  a t  t h e  m i d ­

d e p t h  s t a t i o n  i n  t h e  s i t e  c h a r a c t e r i z a t i o n  s u r v e y ) .  S t a t i o n s  s h o u l d  b e  e s t a b ­

l i s h e d  a l o n g  t h i s  t r a n s e c t  b e g i n n i n g  d i r e c t l y  u n d e r  t h e  p e r i m e t e r  o f  t h e  

n e t - p e n s  a n d  e x t e n d i n g  a w a y  f r o m  t h e  n e t - p e n s  a t  d i s t a n c e s  o f  2 0 ,  5 0 ,  1 0 0 ,  a n d  

200  f e e t  i n  t h e  d i r e c t i o n  o f  p r e v a i l i n g  c u r r e n t s .  E a c h  s i t e  s h o u l d  b e  s a m p l e d  

b y  t h r e e  r e p l i c a t e  d i v e r  c o r e s  o r  t h r e e  r e p l i c a t e  g r a b  o r  b o x  c o r e r  s a m p l e s  

f r o m  w h i c h  s u b - c o r e s  a r e  r e m o v e d .  C o r e s  s h o u l d  b e  c o l l e c t e d  f o r  a n a l y s i s  o f  

t o t a l  o r g a n i c  c a r b o n ,  t o t a l  K j e l d a h l  n i t r o g e n  a n d  g r a i n  s i z e  d i s t r i b u t i o n  

( m e d i a n  p h i ,  p e r c e n t  g r a v e l ,  s a n d ,  s i l t / c l a y ) .  C o r e s  s h o u l d  b e  i n s e r t e d  t o  a  

d e p t h  o f  two  i n c h e s  i n  t h e  s e d i m e n t .  C a r e  s h o u l d  b e  t a k e n  t o  i n s u r e  t h a t  t h e  

c o r e  i s  r e p r e s e n t a t i v e  o f  t h e  u n d i s t u r b e d  s e d i m e n t  c o l u m n .  T r a n s p a r e n t  c o r e s  

s h o u l d  b e  u s e d  s o  t h a t  t h e  r e d o x  p o t e n t i a l  d i s c o n t i n u i t y  ( RED )  d e p t h  c a n  b e  

n o t e d  a n d  r e c o r d e d .  T h e  p o s i t i o n  o f  t h e  RPD i s  r e f l e c t e d  b y  c h a n g e  i n  s e d i ­
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m en t  c o l o r  f o r m  b r ow n  t o  b l a c k .  E a c h  c o r e  s h o u l d  b e  h o m o g e n i z e d  f o r  a n a l y s i s ,  

b u t  t h e  r e p l i c a t e s  s h o u l d  b e  t r e a t e d  a s  d i s t i n c t  s a m p l e s  a n d  n o t  p o o l e d  p r i o r  

t o  a n a l y s i s .

B e n t h i c  i n f a u n a  s a m p l e s  m a y  b e  c o l l e c t e d  e i t h e r  b y  a  d i v e r  u s i n g  a  c o r e
2

s a m p l e r  h a v i n g  a n  a r e a  o f  a t  l e a s t  0 . 0 1  m o r  b y  a  g r a b  o r  b o x  c o r e r  h a v i n g  a n
2

a r e a  o f  a t  l e a s t  0 . 1 m .  T h e  s a m e  s t a t i o n s  s a m p l e d  f o r  s e d i m e n t  c h e m i s t r y  ( 0 ,  

2 0 ,  5 0 ,  1 0 0  a n d  200  f e e t  f r o m  t h e  n e t - p e n s )  s h o u l d  b e  s a m p l e d  f o r  b e n t h i c

i n f a u n a .  T h r e e  r e p l i c a t e  s a m p l e s  s h o u l d  b e  c o l l e c t e d  a t  e a c h  s i t e .  T h e  s am e  

g r a b / b o x  c o r e r  s a m p l e s  u s e d  f o r  s e d i m e n t  c h e m i s t r y  s h o u L d  b e  u s e d  f o r  b e n t h i c  

i n f a u n a l  a n a l y s i s  p r o v i d e d  n o  m o r e  t h a n  o n e - q u a r t e r  o f  t h e  s u r f a c e  o f  e a c h  

s a m p l e  h a s  b e e n  r e m o v e d  f o r  s e d i m e n t  c h e m i s t r y  s a m p l i n g .  E a c h  b e n t h i c  i n f a u n a  

s a m p l e  s h o u l d  b e  s i e v e d  o n  a  0 . 5  mm s c r e e n  o r  n e s t e d  1 . 0  a n d  0 . 5  mm s c r e e n s .  

A l l  r a a c r o f a u n a l  o r g a n i s m s  r e t a i n e d  o n  t h e  s c r e e n ( s )  s h o u l d  b e  i d e n t i f i e d  t o  

t h e  l o w e s t  p r a c t i c a l  t a x o n o m i c  l e v e l ,  g e n e r a l l y  s p e c i e s .

T h e  r e s u l t s  o f  t h e  b a s e l i n e  b e n t h i c  s u r v e y  s h o u l d  b e  a s s e m b l e d  i n  a  r e p o r t  

c o n s i s t e n t  w i t h  t h e  r e p o r t  g u i d e l i n e s  p r o v i d e d  f o r  t h e  s i t e  c h a r a c t e r i z a t i o n  

s u r v e y  ( S e c t i o n  6 . 1 )  a n d  t h e  a n n u a l  m o n i t o r i n g  ( S e c t i o n  6 . 3 ) .  T h e  b a s e l i n e  

r e p o r t  s h o u l d  b e  s u b m i t t e d  t o  DNR ,  ar id t h i s  a g e n c y  w i l l  t a k e  r e s p o n s i b i l i t y  

f o r  d i s t r i b u t i o n  t o  o t h e r  a p p r o p r i a t e  s t a t e  a n d  l o c a l  a u t h o r i t i e s .

6 . 3  ANNUAL MONITORING

T h e  a n n u a l  m o n i t o r i n g  p r o g r a m  i s  d e s i g n e d  t o  s e r v e  two p u r p o s e s .  F i r s t ,  i t  i s  

i n t e n d e d  t o  m o n i t o r  p o t e n t i a l  c h a n g e s  i n  w a t e r  a n d  s e d i m e n t  q u a l i t y  r e s u l t i n g  

f r o m  c u l t u r e  a c i t i v i t i e s .  S e c o n d l y ,  i t  i s  i n t e n d e d  a s  a  d a t a  g a t h e r i n g  e f f o r t  

i n  s u p p o r t  o f  t h e  p r o g r a m m a t i c  E I S .  A s  a d d i t i o n a l  d a t a  a r e  o b t a i n e d  o n  t h e  

e n v i r o n m e n t a l  e f f e c t s  o f  s a l m o n  n e t - p e n  c u l t u r e ,  t h e  a n n u a l  m o n i t o r i n g  p r o t o ­

c o l  may  b e  s u b s t a n t i a l l y  r e v i s e d .  I t  i s  a l s o  p o s s i b l e  t h a t  m o n i t o r i n g  a t  some 

c u l t u r e  s i t e s  m a y  b e  c u r t a i l e d  o r  e l i m i n a t e d  e n t i r e l y  i f  l i t t l e  o r  n o  m e a s u r ­

a b l e  e f f e c t  o n  e n v i r o n m e n t a l  q u a l i t y  i s  f o u n d  a f t e r  s e v e r a l  y e a r s  o f  o p e r a ­

t i o n .  T h e  d e t e r m i n a t i o n  t o  c u r t a i l  o r  e l i m i n a t e  m o n i t o r i n g  at .  a n y  s i t e  w i l l  

b e  m ad e  a f t e r  a g e n c y  r e v i e w  o f  s u r v e y  r e s u l t s .  H o w e v e r ,  n o  s c h e d u l e  f o r  

" p h a s i n g  o u t "  o f  t h e  m o n i t o r i n g  p r o g r a m  a t  a n y  s i t e  h a s  b e e n  p r o v i d e d  a t  t h i s  

t i m e  s i n c e  t h e  i n t e r i m  g u i d e l i n e s  a r e  i n t e n d e d  o n l y  f o r  s h o r t - t e r m  a p p l i c a t i o n .
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T h e  a n n u a l  m o n i t o r i n g  p r o g a m  c o n s i s t s  o f  t h r e e  p r i n c i p a l  e L e m e n t s :  ( 1 )  a

b e n t h i c  s u r v e y ;  ( 2 )  w a t e r  q u a l i t y  s a m p l i n g ;  a n d  ( 3 )  a  h y d r o g r a p h i c  s u r v e y .  

C l a s s  I  f a c i l i t i e s  s h o u l d  b e  e x e m p t e d  f r o m  a n n u a l  m o n i t o r i n g .  C l a s s  I I  

f a c i l i t i e s  s h o u l d  b e  r e q u i r e d  t o  c o n d u c t  o n l y  a  d i v e r  s u r v e y .

BENTH IC  SURVEY

Th e  b e n t h i c  s u r v e y  i s  i n t e n d e d  t o  a s s e s s  t h e  e x t e n t  o f  s o l i d s  a c c u m u l a t i o n  on  

t h e  b o t t o m  i n  t h e  v i c i n i t y  o f  t h e  c u l t u r e  o p e r a t i o n  a n d  t h e  b i o l o g i c a l  e f f e c t  

o f  t h i s  a c c u m u l a t i o n .  T h e  s u r v e y  c o n s i s t s  o f  d i v e r  o b s e r v a t i o n s  a n d  s a m p l i n g  

o f  s e d i m e n t  c h e m i s t r y  a n d  b e n t h i c  i n f a u n a .  D u r i n g  t h e  f i r s t  y e a r  o f  f a c i l i t y  

o p e r a t i o n ,  t h e  b e n t h i c  s a m p l i n g  c o n d u c t e d  d u r i n g  t h e  b a s e l i n e  s u r v e y  s h o u l d  

s u f f i c e  i n  p l a c e  o f  t h e  a n n u a l  m o n i t o r i n g  b e n t h i c  s u r v e y .  T h e r e a f t e r ,  t h e  

b e n t h i c  s u r v e y  a s  d e s c r i b e d  b e l o w  s h o u l d  b e  c o n d u c t e d  a n n u a l l y .

D i v e r  o b s e r v a t i o n s  s h o  d be  m ad e  i f  t h e  n e t - p p . i  o r  a n y  p o r t i o n  o f  t h e  b o t t o m  

w i t h i n  300  f e e t  o f  t h e  s i t e  i s  a t  a  w a t e r  d e p t h  o f  75  f e e t  o r  l e s s .  F o u r  t r a n ­

s e c t s ,  e a c h  a t  l e a s t  20 0  f e e t  i n  l e n g t h ,  s h o u l d  b e  e s t a b l i s h e d  a s  i l l u s t r a t e d  

i n  F i g u r e  9 .  T h e  t r a n s e c t s  s h o u l d  b e  e x t e n d e d  i f  f e e d  o r  f e c e s  a c c u m u l a t i o n  

i s  v i s i b l e  2 00  f e e t  f r o m  t h e  p e n s .  A d d i t i o n a l  t r a n s e c t s  may  b e  r e q u i r e d  t o  

s u r v e y  h a b i t a t s  o r  r e s o u r c e s  o f  s p e c i a l  c o n c e r n .  S ome t r a n s e c t s  may  b e  s h o r ­

t e n e d  o r  e l i m i n a t e d  e n t i r e l y  i f  t h e y  w o u l d  r e q u i r e  t h e  d i v e r  t o  o p e r a t e  i n  

d e p t h s  g r e a t e r  t h a n  75 f e e t .  I f  a n y  p o r t i o n  o f  t h e  a r e a  w i t h i n  300  f e e t  o f  

t h e  n e t - p e n s  i s  i n  d e p t h s  o f  75 f e e t  o r  l e s s ,  i t  s h o u l d  b e  s u r v e y e d  e v e n  i f  

t h e  n e t - p e n s  a r e  l o c a t e d  i n  d e p t h s  g r e a t e r  t h a n  75  f e e t .

On e  o f  t h e  p r i n c i p a l  o b j e c t i v e s  o f  t h e  d i v e r  s u r v e y  i s  t o  d o c u m e n t  t h e  d e p t h  

a n d  l a t e r a l  e x t e n t  o f  s o l i d s  a c c u m u l a t i o n .  T h e  d i v e r  s h o u l d  e s t i m a t e  t h e  

d e p t h  o f  f e e d  a n d  f e c e s  a c c u m u l a t i o n  a t  2 0 - f o o t  i n t e r v a l s  a l o n g  e a c h  t r a n s e c t ,  

a n d  s h o u l d  n o t e  t h e  g r e a t e s t  d i s t a n c e  f r o m  t h e  n e t - p e n s  t h a t  v i s i b l e  a c c u m u l a ­

t i o n  i s  p r e s e n t .  T h e  d i v e r  s h o u l d  a l s o  n o t e  t h e  p r e s e n c e / a b s e n c e  o f  B e g g i a t o a  

m a t s  a n d  e s t i m a t e  d e n s i t i e s  o f  d e m e r s a l  f i s h ,  c r a b s  a n d  o t h e r  i n v e r t e b r a t e s .  

T h e  a n n u a l  m o n i t o r i n g  b e n t h i c  s u r v e y  f o r  C l a s s  I I I  o p e r a t i o n s  s h o u l d  a l s o  

I n c l u d e  c o l l e c t i o n  o f  s e d i m e n t  c h e m i s t r y  a n d  b e n t h i c  i n f a u n a  s a m p l e s .  T h e  

s t a t i o n  l o c a t i o n  a n d  s a m p l i n g  p r o t o c o l  s h o u l d  b e  e x a c t l y  a s  d e s c r i b e d  i n  t h e  

b a s  l i n e  b e n t h i c  s u r v e y  ( S e c . i o n  6 . 2 ) .
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' i f

W a t e r  q u a l i t y  s a m p l i n g  i s  i n t e n d e d  t o  d o c u m e n t  t h e  e f f e c t  o f  c u l t u r e  a c t i v i t y  

on  d i s s o l v e d  o x y g e n  a n d  n u t r i e n t s  i n  t h e  w a t e r  p a s s i n g  t h r o u g h  t h e  c u l t u r e  

s t r u c t u r e .  T h e  s u r v e y  s h o u l d  b e  c o n d u c t e d  i n  J u l y ,  A u g u s t  o r  S e p t e m b e r  o f  

e a c h  y e a r  t h a t  t h e  f a c i l i t y  i s  i n  o p e r a t i o n .  S a m p l i n g  i n  J u l y  t h r o u g h  

S e p t e m b e r  i s  r e c o m m e n d e d  s i n c e  i t  i s  d u r i n g  t h i s  p e r i o d  t h a t  d i s s o l v e d  o x y g e n  

r e d u c t i o n s  o*:  n u t r i e n t  e n r i c h m e n t  a r e  o f  g r e a t e s t  c o n c e r n .  T h r e e  s t a t i o n s  

s h o u l d  b e  s a m p l e d :  1 0 0  f e e t  u p c u r r e n t  o f  t h e  n e t - p e n s ;  20  f e e t  d o w n c u r r e n t ;

a n d  1 0 0  f e e t  d o w n c u r r e n t .  T h e  p r e c i s e  l o c a t i o n  o f  t h e  s t a t i o n s  w i l l  d e p e n d  o n  

n e t - p e n  c o n f i g u r a t i o n ,  b u t  t h e y  s h o u l d  b e  l o c a t e d  s o  a s  t o  m o n i t o r  t h e  w a t e r  

p a s s i n g  t h r o u g h  t h e  g r e a t e s t  p o s s i h l e  n um b e r  o f  n e t - p e n s .  S a m p l i n g  s h o u l d  b e  

c o n d u c t e d  w i t h i n  o n e  h o u r  o f  s l a c k  t i d e .  T h r e e  r e p l i c a t e s  s h o u l d  b e  t a k e n  a t  

e a c h  s t a t i o n  a t  a  d e p t h  m i d - w a y  b e t w e e n  t h e  w a t e r  s u r f a c e  a n d  t h e  b o t t o m  o f  

t h e  n e t - p e n s .  S a m p l e s  s h o u l d  b e  a n a l y z e d  f o r  t h e  f o l l o w i n g  p a r a m e t e r s :  

d i s s o l v e d  o x y g e n ;  t e m p e r a t u r e ;  s a l i n i t y ;  pH;  a m m o n i a ;  a n d  n i t r i t e / n i t r a t e  

( e i t h e r  s e p a r a t e  o r  c o m b i n e d ) .  T h e  c o n c e n t r a t i o n  o f  u n i o n i z e d  am m o n i a  s h o u l d  

a l s o  be  c a l c u l a t e d .

WATER QUALITY SURVEY

HYDROGRAPHIC SURVEY

C u r r e n t  v e l o c i t y  a n d  d i r e c t i o n  s h o u l d  b e  m e a s u r e d  a t  t h e  d e p t h  a t  w h i c h  t h e  

w a t e r  q u a l i t y  s a m p l e s  a r e  t a k e n .  A s i n g l e  m e a s u r e m e n t  s h o u l d  b e  m ad e  20 f e e t  

d o w n c u r r e n t  o f  t h e  n e t - p e n s  c o n c u r r e n t l y  w i t h  c o l l e c t i o n  o f  t h e  w a t e r  q u a l i t y  

s a m p l e  f r o m  t h i s  s t a t i o n .  L o a d i n g  e s t i m a t e s  ( g / k g  f i s h / d a y )  s h o u l d  b e  c a l c u ­

l a t e d  f o r  am m o n i a  a n d  n i t r i t e / n i t r a t e  b a s e d  o n :  ( I )  t h e  n e t  i n c r e a s e  i n

c o n c e n t r a t i o n  b e t w e e n  t h e  u p c u r r e n t  s t a t i o n  a n d  t h e  20 f o o t  d o w n c u r r e n t  s t a ­

t i o n ;  ( 2 )  t h e  c u r r e n t  v e l o c i t y  20 f e e t  d o w n c u r r e n t ;  ( 3 )  t h e  c r o s s - s e c t i o n a l  

a r e a  o f  t h e  n e t - p e n  c o m p l e x ;  a n d  ( 4 )  t h e  w e i g h t  o f  f i s h  o n  h a n d  a t  t h e  t i m e  o f  

t h e  w a t e r  q u a l i t y  s u r v e y .

REPORT PREPARATION

T h e  c o m m e n t s  m ad e  r e g a r d i n g  t h e  s i t e  c h a r a c t e r i z a t i o n  r e p o r t  a p p l y  h e r e  a s  

w e l L .  S p e c i f i c a l l y ,  a n a l y s i s  a n d  i n t e r p r e t a t i o n  o f  t h e  d a t a  s h o u l d  b e  p r o ­

v i d e d ,  n o t  m e r e l y  p r e s e n t a t i o n  o f  t h e  r a w  d a t a .  H o w e v e r ,  t h e  r a w  d a t a  s h o u l d  

b e  p r o v i d e d  i n  a p p e n d i c e s  s o  a s  t o  p e r m i t  i n d e p e n d e n t  a s s e s s m e n t  o f  c o n ­

c l u s i o n s  .



■

I n  a d d i t i o n  t o  a  d e s c r i p t i o n  o f  m e t h o d s  a n d  d a t a  a n a l y s i s  a n d  i n t e r p r e t a t i o n ,  

t h e  a n n u a l  m o n i t o r i n g  r e p o r t  s h o u l d  a l s o  i n c l u d e  i n f o r m a t i o n  o n  o p e r a t i o n a l  

p r a c t i c e s  o v e r  t h e  p a s t  y e a r .  T h i s  i n f o r m a t i o n  s h o u l d  i n c l u d e :

c  G e n e r a l  d e s c r i p t i o n  o f  f a c i l i t y  ( s p e c i e s  c u l t u r e d ,  s i z e  a t  w h i c h  
f i s h  w i l l  b e  m a r k e t e d ,  e t c . ) .

•  S i z e ,  n u m b e r  a n d  c o n f i g u r a t i o n  o f  n e t - p e n s  a t  t i m e  o f  s a m p l i n g .

•  S i g n i f i c a n t  c h a n g e s  i n  s i z e ,  n um b e r  a n d  c o n f i g u r a t i o n  o f  n e t - p e n s  
o v e r  t h e  p r e v i o u s  y e a r .

•  A n n u a l  p r o d u c t i o n  ( p o u n d s ) .

c  E s t i m a t e d  w e i g h t  o f  f i s h  o n  h a n d  d u r i n g  s u r v e y  ( p o u n d s ) .

O
•  S t o c k i n g  d e n s i t y  ( a v e r a g e  a n d  r a n g e )  ( p o u n d s / f t  ) •

•  T y p e  o f  f e e d  u s e d  a n d  f e e d i n g  m e t h o d  e m p l o y e d .

•  T y p e s  o f  a n t i b i o t i c s  u s e d  a n d  f r e q u e n c y  o f  u s a g e  o v e r  t h e  p a s t  y e a r .

•  I n t e r a c t i o n s  w i t h  b i r d s  a n d  m a r i n e  m amm a l s  a n d  a  s um m a r y  o f  t y p e s  
a n d  f r e q u e n c y  o f  p r e d a t o r  c o n t r o l  m e a s u r e s  u s e d .

•  T y p e s  o f  a n t i f o u l a n t s  e m p l o y e d  a n d  f r e q u e n c y  o f  n e t  t r e a t m e n t .

T h e  a n n u a l  m o n i t o r i n g  r e p o r t  s h o u l d  b e  s u b m i t t e d  t o  DNR a n d  t h i s  a g e n c y  w i l l

t a k e  r e s p o n s i b i l i t y  f o r  d i s t r i b u t i o n  t o  o t h ' -  a p p r o p r i a t e  s t a t e  a n d  l o c a l  

a u t h o r i t i e s .


