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ORGANIZATIONAL PREFACE 

This document is a technical appendix lo the Pugel Sound Dredged Disposal 
Analysis (PSDDA) Management Plan Report. The appendix was prepared by Managernenl 
Plans Work Group (MPWG), assigned the responslbllity for developing management plans 
for public multi-user, unconfined, open-water disposal sites. 

Part I of the technical appendix contains Introductory and conceptual infom1ation 
ior the remaining parts of the document. 

Part II is the detailed presentat1o.n ol the dredgi(lg arid dredged material 
management analysis pertormed by MPWG. 

" 
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EXECUTIVE SUMMARY 

Th1s document is a technical appendil( to the Management Plan Report fo r the Puget 
Sound Dredged Disposal Analysis (PSDDA) study. The tectmical appendix was produced by 
the Management Plans Work Group (MPWG). Members oi the work group were the 
Washington Departmenl of Natural Resources (DNA) as lead agency, supported by lhe U.S 
Corps QI Engineers (Corps), the U.S. Environmental Protection Agency (EPA). and the 
Washington Department of Ecology (Ecology). 

The tect1nica! appendix summarizes results for Phase I of PSDDA. which includes 
the central portion of Pu9et Sound from the City of Everett to the City of Tacoma. 
MPWG's task in Phase I was to assess the existing regulatory process for dredged 
material disposal and to prepare a management plan for each unconfined open-water 
disposal site. The major issues addressed by .the work group were: agency designation 
of disposal sites; permits and lees for site use; permit compliance inspection; 
violations; environmental monitoring; data management; and implementa1ion 

Agency Deslgnatlon of Disposal Sites 

In the past, disposal sites were established by DNA based on the recommendations 
ol its lnteragency Disposal Site Selection Committee, In the future DNA will rely on 
the PSDDA siting procedures when siting any new disposal sites other than those 
established through the current PSDDA study, 

In addition to DNFl disposal site designation, EPA and the Corps will apply their 
aUtho<ilY under 40 CFR 230.80 for advance identification of the PSDDA-selected open• 
water disposal sites. This should facilitate processing of the Section 404 permit 
applications and support State designation of disposal sites. 

Permits for Site Use 

MPWG reviewed the Feder,.I, State, and tooaJ authorftfes and permit processes 
related to management ot open-water disposal, No needs for ohanges in the permit 
process were found. 

Shoreline Managem~nt Master Programs in Puget Sound were reviewed. Master 
Program policies and regulations /or open-water disposal of dredged material were 
found to vary trom jurlsdicUon to jurisdiction. This has complicated DNA acquisition 
of permits in the past. MPWG met with local shoreline agency representatives to 
discuss development of consistent regulations. MPWG developed, and is recommending 
for adopt1on by local jurisdictions. a model shoreline master program element for 
unconfined, open-water dredged material disposal. If the model program element were 
adopted, then master programs would be consistent with PSDDA findings and consistent 
lhroughout Puget Sound. 

MPWG also recommends that DNA initial dredging permits· be limited to the actual 
lime necessary for each project. Maintenance permits should be issued just for the 
term ot each projecl but generally not longer than two years. This will keep DNA 



informed about the <1ctual use of disposal sites and allow timely program adjustments. 

Permit Compliance lnspecilon 

MPWG evaluated three Inspection philosophies: voluntary compliance; spot 
checking; and lull-time veriflcation. The spot cl"lecking philosophy is recommended 
whh the understanding that routine spot checking be adjusted, when necessary, to keep 
Close track of potential problem areas. 

Tile two major factors of concern are lhe characier of material discharged at a 
disposal site and the positioning of vessels using the site. The character of 
material could be lnspeote.\'.l either by testing seiJirnen.ts after placement on barges or 
by limiting •disposal to dredged material removed from locations where material has 
been determined to be suitable for unconfined, open-water disposal. The latter 
practice Is recommended, as the tormer is not timely, 

The pre-dredging sediment analyses will be used to determine the locs1t[ons of 
sediments suitable for in-water disposal. A system for determining dredging site 
inspection requirements is recommended. This system varies inspection depending on 
the absence or presence of contaminants. II all sediments are found to be st.litable 
for unconfined, open-water d1sposal, only spot checl<ing of the dredging operation will 
be required to ensure that other aspects of the drad9ing operation are in compliance 
with special permit conditions, e.g .. time restrictions etc. Dredged material that ls 
found unsuitable for unconfined, opeh,water disposal will be pl~ced at confined 
disposal sites. Provision is made for use of non-agency inspectors when intensive 
on-l;llte dredging Inspections are required. A dredging inspection plan will be 
prepared by the administering agenctes prior to dredgln._g. 

Barge positioning at the disposal site Is the other element to be checked, MPWG 
commissioned a study of positioning and Inspection technlqi,Jes to aid in the work 
group's investigation. Ttie study found ttiat some currently used positioning 
technique-s (standard radar and visual observation) cannot provide the desired 
aceuracy. For accurate posltionlng, continued use of the Coast Guard's Vessel Traffic 
Servlce, where available, and Loran,C with variable range radac, elsewhere. were 
recommended. MPWG also contacted dredgers who recommended that buoys be used to 
provide positioning assistance. The Coast Guard has indicated that buoys in 
Commencement and Elliott Bays would not be acceptable due to potential navigation 
conflicts. 

For Commencement Bay, Loran-C and variable range radar are proposed, For Elliott 
Bay, the Coast Guard VTS system and radar back-Up Will be used. A buoy is believed to 
be the best positlonlng ald In Port Gardner. However, due to potential impacts to the 
drift nel fishery, variable range radar will be used ins!ead. 

The study also considered the size of the surface target area and concluded !tJat 
the target area should be smaller than the desired surface disposal zone. This will 
provide a margtn for 1;1rror 1n ba(ge positioning. The recommended surface target area 
radius is 600', while the surface disposal zone radius is 900" for all dfsposal sites. 

For verification of compliance With disposal site positioning requirements, the 
study recommended that disposal records always be kept and that VTS be used where 
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coverage is avallable. In addrtlon, the study suggested remote monitoring 
supplemented with spot checks. MPWG recommends that VTS. backed up by spot checking, 
be used in Elliott Bay, and that spot checking be used in Commencement Ba.y and Port 
Gardner. User records are recommended in all cases. 

Alter evaluating the capabilities of each agency for pertormin.9 inspections. MPWG 
recommends that for non-Corps projects, Ecology perform necessary inspections at the 
dredging site and that DNA perform inspections at the disposal sile, For Corps 
projects the Corps will monitor lts contractors. 

Vi.otalions 

MPWG reviewed each agencies· authorities lor addressing violations. It was found 
1hat better coordination could be achleved in responding to violations. MPWG 
recommends that DNA, Ecology, and the Corps (for Corps projects), as the inspecting 
~gents. report v1olatrons to each other so each can apply appropriate sanctions within 
its authorities. Coordinated actions Will be sought. 

Environmental Monitoring 

An environmental monitoring plan has been established for the PSDDA preferred 
disposal s1tes lo ensure compliance with the Section 404(b)(1) guidelines and to field 
verify the PSDDA predictlQns of .slte conditions following disposal. Moreover. 
monitoring will provide the data to allow direct response lo agency and public 
questions regarding site condltions and environmental impacts. Baseline studies will 
be done by Ecology for the three Phase I area unconfined open-water disposal sites to 
document existing conditions at and near the sites. and at olfsite reference areas 
prior to disposal. Follow-up environmental monito.ring will be done to identify 
environmental changes. The Corps wrn generally collect the physical monitoring data 
and DNR will generally collect the chemical and biological monitoring data. The 
follow-up monitoring will be adfusted for each site depending on the amount of use, 
An anticipated soheoule of monitoring has been developed based on expected disposal 
activity. Costs have been projected based on this schedule. The total estimated cost 
for baseline and monitoring studies of the three PSDDA sites (excluding permit 
compliance) is $2,008,600 over 15 years, or about $134,000 per year, 

Data Management 

Based on an analysis of ongoing data management requirements, the Gorps will 
maintain sediment quality data derived trom dredged material testing and environmental 
monitoring on a computer system and provide annual summary reports to DNA and other 
agencies. Cost data on sampling and testing will also be .collected and maintained on 
1he system. Stored sediment test data will be provided to Ecology for updating 
sediment quality values used to compute the Apparent Effects Threshold (AET) values 
wh1ch are employed in setting the screening level (SL) and maximum level (ML) values 
for Ille PSDDA evatuatiot1 procedures. Ecology will also assess the need for changes in 
the sediment quality values used in the evaluation procedures and present this 
assessment along with supporting data and analysls to the other PSDDA agencies as part 
of the annual rev1ew of the PSDDA plan. Data management systems will facilitate the 
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use of dredged material data by other programs, to the extent feasible. 

DNR will maintain data obtained during the DNR permit application process. 
Permit compliance inspection reports will be filed by DNR for disposal site use. A 
project file of disposal volumes and fees will also be maintained for each site. DNR 
will produce an annual disposal permit compliance report. 

Financing and Implementation Actions 

The cost of implementing PSDDA recommendations for EPA, Ecology, and Corps permit 
administration and compliance will be borne by those agencies out of their operating 
budgets. Major new costs will be incurred for disposal site baseline studies, 
environmental monitoring studies, DNR disposal site compliance inspections, and 
Ecology dredging site compliance inspections. 

A detailed set of implementation actions, by agency, is presented. 
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PART I. INTRODUCTION 

1. STUDY GOALS, DESCRIPTION, AND ORGANIZATION 

This technical appendix addresses the management of sites to be used for 
unconfined open-water disposal of dredged material in Central Puget Sound, pursuant to 
implementation of the Clea.n Water Act a,nd related authorities and pursuant to State 
aquatic land proprietary interests. A review and synthesis ot studies conducted, 
information gathered, and analysis performed ale provided. 

Since the 1970's high concenlJations oi chemical contaminants have been found in 
some sediments ot a number of bays in Puget Sound. These contaminants have also been 
Identified in fish, shellfish, and other organisms. WhOe research fs continuing 
about the ways in which exposure to contaminated sediments affects marine life or 
t1uman health, recent field studies have noted adverse biological effects in areas of 
high sediment contamination. Because open-water disposal of-dredged material from 
harbors and navigation channels can result In a transfer of contaminated sediment from 
shallow to deep water, both State and local governments have begun to Impose stringenl 
conditions on renewals of open-water disposal through shoreline permits and water 
quality certifications. Dredging is necessary to keep shipping channels and harbors 
open, to construct new ports, and sometimes to clean up contaminated material. 
Consequently, dredging in Puget Sound is an ongoing necessity and has been commonplace 
for many years. 

Five basic disposal options are possible These include unconfined open-water, 
unc.onfined nearshore/up1and, confined aquatic, confined nearshore, and confined Upland 
disposal. The three confined options result from the need to address sediment 
contamination levels that are unacceptable for unconfined or conv.entlonal disposal.1 
Open-water sites are located offshore in submerged areas, Unconfined open-water 
disposal occurs through free falf of released material to the bottom with no 
subsequent handling. Confined aquatic disposal involves follow-up capping with 
m,:1terlal suitable for unconfined, open-water disposal, Nearshore disposal sires are 
typicaUy diked aquatic areas, but the final surface of the site is usually above the 
waler line. Upland disposal sites are areas created on land entirely above the water 
llne. and are oflen diked. PSODA addresses unconfined, open-water disposal in detail 
(i.e., siting, dredged material evaluation procedures, and site n,anagement) and deals 
with all other disposal optio11s rn a generic manner. 

Cost effective evaluation, disposal. and management of dredged materia1 is 
essential to the economic interests of the Puget Sound region, which serves as a major 
port ior the nation. More than 200 small boat harbors meet the needs of c;omrnerclal 
fishing vessels and pleasure craft in the Puget Sound region. Periodic dredging Is 
necessary in most of these small boal harbors as well as in the major ports. For 
uricontaminated dredged material, disposal at unconfined, open-water sltes has been the 
least oostly alternative. As upland and intertidal areas become more difficult to 
secure, the demand for t11is type of disposal will increase. 

1 See the Evaluation Procedures Technlcal Appendix for Detailed Discussion of 
Disposal Options. 



1.1 Puget Sound Dredged Disposal Analysis 

The Puget Sound Dredged Disposal Analysis (PSDDA) 1s an interagency study which 
involves the U.S. Anny Corps of Engineers (Corps) as lead agency, supported by the 
U.S. Environmental Protection Agency (EPA) and Iha Washington Departments of Natural 
Resources (DNR) arid Ecology (Ecology). The goal of PSDDA is to provide 1he basis for 
publf<;ly acceptable guidelines governing environmentally safe, unconfined, open·water 
disposal of dredged material, and to provide Puget Sound-Wide consistency and 
predictability. The objectives of PSDDA are as tallows: 

o Identify acceptable unconlined open-water disposal sites. 

o Define consistent and objective evaluation procedures for dredged 
material to be discharged at those sites, 

o Fonnulate disposal site use management plans that win ens1,1re adequate 
controls and public accouniabllity. 

Three work groups have been formed to address the PSDDA objectives with staff 
rrom the four PSDDA agencies serving on each work group. Many other interest groups 
including representatives from Puget Sound ports, environmental groups, the dredging 
1ndustry, local governments. and other State and Federal agencies are also 
participating In work group activities. The work groups. undel the gene/al guidance 
of the PSDDA Study Director, have conducted a number ot technical studies. These work 
groups include: 

o Disposal Site Work Group (DSWG) 

o Evatualioh Procedures Work Group (EPWG) 

o Management Plans Work Group (MPWG) 

DSWG was assigned the responsibility for select1ng and dealing with physically 
monitoring concerns for unconfined, open-water disposal sites in central Puget Sound. 
EPWG was assigned the responsibility for developing a decision-making framework and 
technical spedflcat1ons for assessing the quality ot dredged material and 
delineating which materials are suitable tor uncohfined, open-water disposal. MPWG 
was assigned the responsibility for developing the management plan for use ot each of 
the unconfined, open-water disposal sites. 

The work 01 PSDDA 1s divided into two pha,ses that differ geographically and 
temporarily (see Figure 1.1-1 ). Phase I of the study began in April 1985 and covers a 
smaller geographic area than Phase II. The Phase I study area includes Pugel Sound 
tram Everett south to Tacoma. The focus of thls technical appEmdlX ls Phase I of the 
PSDDA study, but public scoping meetings have been held by PSDDA in the Phase It 
communities of Olympia, Port Townsend, and Bellingham, These meet1ngs were held to 
ensure that the public 1n the Phase II area would have an opportunity to influence the 
Phase I process. Ph<1se II of the PSDOA study covers the balance of Puget Sound up to 
the Canadian border and south Puget Sound. 

The regulatory context !or the PSDDA study is Section 404 or the Clean Water Act 
of 1977 (Public Law 92-500), which establishes a Federal pennit system for the 
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disposal of dredged and fill matet'ial, and Secffon 401, which requires a water qual1ty 
certiffcation from the State prior to issuance oJ a Federal pem,i\. The Coastal Zone 
Management Ac! (CZMA) (Publtc Law 92-583) requires that Federal projects in a 
particular State be cons1slent io the maximum extent practicable, with the State's 
coastal zone management program. For non-Federal projects, full consistency is 
requlred. The CZMA appeal process for projects not in compliance differs for Federal 
and non-Federal projects. In addition, Section 1 O of the 1899 Rivers and Harbors Act 
applies to disposal actlvilies in navigable waters. A more detailed description ol 
the legal requirements relevant to disposal of dredged materials is presen1ed in Part 
II ol this technical appendix. 

1.2 Management Plans Work Group (MPWG) 

The goal of the Management Plans Work Group was to develop plans tor management 
of unconfined, open-water disposal. MPWG sought improvements In permitting, permit 
compliance. environmental mon1toring, and interagency coordination for future program 
adjustments. 

1,3 Management of the Management Plans Work Group 

1 :3.1 Participants and Coordination or Work 

Four agencies are the principal participants in MPWG. The lead and chair agency 
is the Washington Department of Natural Resources (DNA). Tile U.S. Army Corps of 
Engiheers (Corps), the U.S. Environmental Protection Agency (EPA) and the State of 
Washington Depc1rtment of Ecology (Ecology) are supporlfng agencies. Representatives 
of these agencies met as necessary to coordinate the work. In addition 
to the tour primary agencies, port. oity, eounty, other State and Federal ageneie!i, 
Indian tribes, and other Interests were also involved in the. activitres of MPWG (Table 
1.1 -1). 

For most meetin@s (Table 1.1 ,2), detailed minutes were recorded that summarized 
the conclusions of the work group discussion. Meetings were frequent enough to enable 
thoro1,1gh dlscossion ol any issues that needed to be addressed. The ultimate 
resolution of such issues appears In the minutes or in special reports. 

Another function ol the MPWG meetings was general monitoring of the work as it 
proceeded. This monitoring included contract oversight and review of technical 
dllcuments submitted by agencies or contractors. 

1.3.2 Public Involvement 

The public was also involved in the MPWG decision-making process through a series 
of meetings held at several locations during the summer of 1986, These public 
meetings were publicized through news media coverage, fnformational brochures. 
newsletters, and by encouragfng involvemenl of various organizations. 

I 3 



'~ . -.::;:::-.......__. 
PORT' 
,lNGELES 

l!lii! PHASE I STUDY ARfA 

O PHASE I STUDY A!lEA 

• 10 

0 5 

F[GURE - i-1 PSODA STUDY A~EA 

;, 



TABLE 1.1-1 OTHER PARTICIPANTS IN MPWG PHASE I ACTIVITIES 

o Stale ot Washinaton 

Department of Transportation 
Department al Fisheries 
Department of Game 
Department of Commerce 

0 

Department of Social and Health Services 
Pugel Sound Water Quality Authority 
State Parks and Recreation Commission 

Federal 

National Oceanic and Atmospheric Administration (NOAA} 
U.S. Fish and Wildlife Service (USFWS) 
U.S. Coast Guard (USCG) 

c Local Governments~Agencies/Port Districts 

Mason County 
Thurston CounIy 
Island County 
Jefferson County 
Kitsap County 
Snohomish County 
King County 
Pierce County 
City at Everett 
City ol Seattle 
City of Tacoma 
METRO 
Puget Sound Council of Governments (PSCOG) 
Port ot Bellingham 
Port of Everett 
Port of Seattle 
Port at Port Townsend 
Port of Tacoma 
Port at Anacortes 
Port ol Edmonds 
Port of Olympia 
Port of Port Angeles 
Port of Skagit County 
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0 

0 

0 

0 

Indian Tribes 

Muckelshoot 
Puyallup 
Tulalip 
Suquamish 

Environmental Groups/Organizations 

Puget Sound Alliance 
Washington Environmental Council 

Industry 

General Constructfon 
Brusco 
Jay Spearman 
Ogden Beeman 

Private Citizens 

Bonnie Orme 

o Other 

Washington Public Ports Association 
Northwest Indian Fisheries Commission 
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Meeting No. 

1 

2 

:3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

TABLE 1.1-2 MPWG MEETINGS 

1- 7 

Date 

19 April 1965 

6 May 1985 

4 June 1985 

18 June 1985 

1 7 September 1985 

9 October 1985 

25 October 1985 

13 November 1985 

23 December 1985 

10 January 1986 

20 February 1986 

14 March 1986 

11 April , 986 

23 May 1986 

13 June 198B 

26 June 1986 

29 July 1986 

19 August 1966 

16 October 1986 

29 July 1987 



2 BACKGROUND, OVERVIEW, AND STRATEGY 

2.1 Definition of Dredged Material 

Dredged material is sediment excavated from the bottom at a waterway or water 
b0dy. 

2.2 Existing Unconfined Open-Water Disposal Sites 

As· the proprietor of State-owned aquatic lands, the Washington State Departmenl 
of Natural Resources (DNA) has a responsibllity to ensure these lands are used 
properly. In the early 1970's, State and Federal resource agencies realized that 
control of dredged material disposal was needed. Debris from some disposal operations 
was causing hazards to commercial fishing and navigation. Later in the decade, 
control over contaminated sediments also became an issue. 

In 1970, DNR created the lnteragency Open-Water Disposal Site Evaluation 
Committee. This committee, composed of representatives of State and Federal agencies, 
advised DNA in selecting appropriate sites for disposal of dredged materiel. (See the 
OSWG Technical Appendix [(DSS TA)] for a discussion of this process,) 

Historically , DNR's major conce(n has been disposal si te management, not the 
character of th.e dredged material. Lack of adequate funding prevented field 
compliance monitoring. Also, rnonitoririg was not thought to be necessary because the 
material was thought to be "clean." DNA relied on the regulatory agencies, acting 
under Federal Clean Water Ac! requirements, to ensure that only suitable sediments 
were sent to open-water disposal sites, (See the EPWG Technical Appendix ((EPTA)} for 
a detailed discussion of this process.) 

2.3 Need fo r Reevaluation of Unconfined Open-Water Sites 

See the DSS TA for a discussion of the need for reevaluation of d isposal site 
locations. 

2.4 Issues 

Key Issues 1n !he site management process were: ehiclent coordination of lhe 
various agencies' permit processes, verification at permit compliance. coordination of 
action against violators, management of data, environmental monitoring of site 
impacl.$. and lnteragency coordination du ring implemen~ation. 

Permit coordination rs important due to the number of permits required by various 
agenc[es and because individual local agencies exert major control over aquatic land 
use. Dredged material d1sposal needs to be managed on a reglonal basts. Therefore, 
local governments must deal with open-water disposal consistently and predictably. 

In the past. there have been some public complaints about compllance witti permft 
conditions by disposal site users. For example, qlaims of off-site disposal were 
made. The PSDDA plan will req1Jire more certainty as to how sites are used. 
Coordinating action against permit violators and coo(dination of data management were 
two areas which were explored, 
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A major Issue In establishment and use of open-water disposal sites is 
accountability for environmental Impacts caused by these aotiv1ties. Since Phase I 
sltes were selected for their abllity to generally retain dredged mater1als, 
monitoring of environmental impacts of site use was feasible and mandatory. 

Implementation of PSDDA will require actlon by all PSDDA agencies and by other 
Slate and local agencies. These actions must be clearly understood and a continuing 
mechanism fer interagency coordination established to take care of any problems that 
might arise. 

2.5 Assumptions 

The Management Plans Work Group assumed that implementat1on of PSDDA would rely 
on existing agency authorities but that additional funds may have to be sought for 
suoh activities as permit compliance and environmental monitoring. 

An assumption was also made that material suitable for unconfined, open-water 
disposal would generally be sent to the nearest disposal sile. However, it was also 
recognized that, In some cases, dredged material might be transported beyond1he 
nearest site if that site were unavailable and if sediment evaluation guidelines !or 
the alternative site were met. 

2.6 Objective§ 

TJ1e specific objectives of MPWG in the Phase J area were to revrew exfstln.9 
regulatory procedures, establish appropriate disposal site management guidelines, and 
prepare management plans for each of the recommended unconfined open-water disposal 
sites. 

2. 7 Strategy 

The Managemenl Plans Work Group developed a detailed Plan ot Work which defined 
the issues to be addres$ed and necessary products (see Exhibit A), Most subjects were 
addressed through research by committee members and discussion of the findings. In 
some cases, knowledgeable people were invited to the work group meetrn_gs to discuss 
ihe issues and make recommendations. 

Work group recommendations were made on a consensus basis. When there was an 
irreconcilable difference of oplnlon, the issue was referred lo the Study Director and 
Technical Steering Committee for resolutiorr. 
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PART 11. DREDGED MATERIAL MANAGEMENT ANALYSIS 

1. STATE AND FEDERAL DESIGNATION OF DISPOSAL SITES 

1.1 Past Practice 

Pre-PSDDA open-water disposal sites were established by the process described in 
the Department of Natural Resources regulations (WAC 332-30-166 see Exhibit 8). Under 
these regulations, "sites are selected and managed by the department with the advice 
of the interagency open water disposal site evaluation committee: This advisory 
committee is composed of representatives of State and Federal regulatory agencies. 
The DNR regulations also contain physical and biological guidelines for site 
selection. 

1.2 PSDDA and PSDDA Implementation 

1.2.1 Disposal Site Selection Process 

A major effort of PSDDA is to establish a process fo r identifying acceptable 
locations for unconfined, open-water dredged material disposal to meet projected needs 
through the year 2000. With the aid of siting criteria developed by PSDDA. a map 
overlay system was used 'o identify potentially suitable areas (see the DSS TA). 
Sediment. current and biological studies were conducted to verify the suitability of 
these areas and to determine the exact location of disposal sites. 

The PSDDA site selection process has been adopted by the four PSDDA agencies. In 
addition, DNA will revise its regulations on site selection c,NAC 332-30-iSS) to 
include the PSDDA site selection process. The site selection process will be used. as 
needed, in modifying sites and identifying new sites. Section 7 of this Technical 
Appendix explains the process for post-PSDDA interagency coordination, including 
establishment of sites. 

1.2.2 Identification of Specific Disposal Sites 

As part of PSDDA, the site selection process is being applied in Puget Sound to 
Identify sites to meet projected needs through the year 2000. EPA and the Corps will 
officially identify the PSDDA sites under authority of Federal regulations (40 CFR 
230.80, Exhibit C). These regulations provide for advance designation of areas which 
are potentially suitable for open-water disposal. The EPA and the Corps will evaluate 
PSDDA-selected disposal sites against the guidelines contained in Section 404(b)(1) of 
the Federal Clean Water Act as part of the 40 CFR 230.80 review. 

The 40 CFPI 230.80 process will run concurrently with PSDDA. Publication of the 
final PSDDA document will allow the final 40 CFR 230.80 determinations to be made. 
This should facilitate the Section 404 permit application process and support the 
State designation of d isposal sites. 

At the State level. DNR will only seek shoreline management permits for use of 
sites which have been identified through the site selection process. These permits 
will be for the maximum period possible (currently 5 years). Subsequently, the DNR 
will only issue permits for unconfined, open-water disposal at these sites. The Corps 
will not obtain permits from DNR for Federal use of the sites, but will coordinate 
with, and report all site use to, DNR. 



2. PERMITS FOR SITE USE 

2.1 Introduction 

The MPWG examined the permits and permit processes applicable to use of open
water disposal sites. Due to the overlapping authorities of Federal, State, and local 
jurisdiction, a number of agencies regulate or manage open-water disposal. The 
permitting process appears complex and could become unwieldy without close interagency 
coordination. Two possible changes were identified; a regional Corps permit and 
uniform shoreline management master program language. 

2.2 Permit Authorities 

Authority over disposal of dredged materials is distributed among the Corps of 
Engineers, Washington Departments of Ecology, Natural Resources, and Fisheries, and 
cities and counties. The Environmental Protection Agency and other Federal and State 
agencies are involved through the Corps' permitting process. 

2.2.1 Corps of Engineers 

The U.S. Army Corps of Engineers' responsibility to regulate disposal of dredged 
or fill material in the waters of the United States is mandated by Section 404 of the 
Clean Water Act (CWA) (see Exhibit L). The purpose of the CWA is to restore and 
maintain the chemical. physical and biological integrity of waters of the United 
States. 

In addition, dredging, disposal, and the performance of most work, including 
installation of structures within the navigable waters of the United States. is 
regulated by the Corps under Section 10 of the Rivers and Harbors Act of 1899. 

2.2.1.1 Non-Corps Projects 

Corps permitting process for both dredging and disposal permits is shown in 
Figure II 2-2. After the District Engineer determines that an application is 
acceptable and complete, a Public Notice is issued to all known Interested 
individuals. groups and governmental agencies. Substantive comments received in 
response to the Public Notice are furnished to the applicant to allow an opportunity 
to resolve or rebut the comments or objections. 

The District Engineer may hold a public hearing (or hearings) to provide 
interested parties a forum in which to express their views and to develop pertinent 
data to evaluate the permit application. The District Engineer's decision to issue a 
permit is based on an evaluation of the probable impact of the proposed activity on 
the public interest and compliance with the 404(b}(1) guidelines. A permit will be 
granted unless the District Engineer determines that the project would be contrary to 
the public interest. 
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2.2.1.2 Corps Projects 

Corps constructed and maintained projects Which involve discharge into navigable 
waters are subfect to pvblic notice procedures which could include public hear[ngs. 
The District Engineer uses the same evaluation process used for non•Corps projects. 
Generally, a Corps pfoject has a local sponsor who. by C::ongressional authori.zation. 
is required to lumish dredged material disposal afeas. When open-water disposal 1s 
used, the designated local project sponsor or the Corps (for projects where no sponsor 
exists) will seek 1he appropriate approvals. 

The Corps, fn issu1ng a Pobtic Notrce of dredging will determine that the 
proposed work is consistent to the maximum extent practicable with the State's coastal 
zone mahagemenl program. Should there be a conflict with local or State coastal zone 
programs, the criteria for resolutfon are colitained In the Coastal Zone Management 
Act. The p.ermit process for Corps projects is shown in Figure II 2-2. 

2.2.1.3 Regional Permits 

The Corps District Enginee( could issue lwG> types of regional permits for certain 
clearly described calegories of work, including dredging and disposal of dredged 
materials. One type of regional permit authorizes a category or categories ot 
aotivit1es whlch are substantially similar in nature and would cause only minimal 
individual and cumulative environmental impacts. The other type of regional permit 
avoids unnecessary duplication of regulatory control exercised by another Federal. 
State or local agency, provided the environmental consequences are individually and 
c1,1mula1ively minimal. 'When the D'istrfct or Division Engineer determines, on a case
by-case basis, that the concerns for the aquatic environment so 1ndlcate, he may 
exercise discretionary authority to override the regional permit and require an 
individual application and review. 

2.2.2 Environmental Protection Agency 

The Clean Water Act prohibits the discharge of dredged or 1111 material except ln 
compliance with Section 404. The Corps of Engineers approves discharges at particular 
sites through application of Section 404 (b}(1) 'Guidelines for Spedficat1on of 
Disposal Sites for Dredged or Fill Material" (40 CFR Part 230). 

EPA's role under Section 404 is several,fotd. First, EPA hE1s the responsibility 
for developing the 404 (b)(1) guidelines in conJunction with tr,e Corps. Second. EPA 
reviews the Corps' Public Nolice and gives comments to the Corps. The Corps 
determines compliance With the Section 404 (b}(1) guidelines. Thtrd. -the EPA 
Administrator, I/la Section 404 (c), may prohibit the specification of a discharge 
site, or lestrict its use, lf 111s determined thal discharge would have an 
unacceptable adverse effect on fish and shellfish areas, municipal water supplies. 
wildlife, or recreation areas. 

In ;;tddition, EPA and lhe Corps may folntly, under 40 CFR 230.80 (Exhibit C) 
provide advance identification of disposal sites. Such identification will spe•city 
those sites that would generally be suitable for disposal as well as s1tes which 
would generally be unsultable. 
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2.2.3 Departmenlot Ecology 

The State of Washington Department of Ecology has been given responsibility ior 
certifying compliance wi1h Section 40i of the Clean Water Act. This certification is 
required from any applicanl for a Federal permit lo conduct any activity which may 
result in any discharge into State waters. Compliance wlth Section 401 also ensures 
that any such discharge will comply with the applicable provisions of Sections 301, 
302, 303, 306 and 307 of the Clean Water Act and relevant State laws. 

The State's public notice for ·the Clean Water Act and Coastal Zone Management Act 
certification are malled togelherwith the Corps Public Notice. If a projec;t involves 
disposal in water, data on the sediments is required. After review of all data. the 
application Is approved or denied. It is the responsibility of the project applicant 
to provide a oopy of the Water Ovallfy Certificate to the DNA and to the Corps before 
lhese,39encies can, respectively, issue disposal site use and Section 10 and 404 
perm[ts, 

Ecology coordinates 1he linal overall State response to the Corps Public No1ice. 
To fulfill this responsibility, Ecology, after receiving all State agency responses, 
sends a letter to the Corps. This letter states the agencies' concerns, if any, and 
recommends approval or denial of the Corps permit. 

Ecology also establlshes guidellnes for State/local administration of the 
Washington Shoreline Management Act. Ecology ensures that permits lssued by local 
governments are consistent with the intent of the Act. If a permit does not appear to 
be consistent, Ecology may appeal the permit to the Shorelines Hearings Board. 

?...2.4 Department of Fisheries 

Fisheries authority over open-water disposal originates in Chapter 75.08.012 (The 
Fisheries Code) and 75.20.100 RCW and Chapter 220-100 WAC Which establishes the 
Hydraulic Project Approval (HPA) process. The purpose ot the HPA is to protect fish 
life. Through an intera,gency agreement with the Department of Game, Fisheries 
admfnisters most HP As in saltwater areas. 

The Corps of Engineers' Public Notice, although not Intended by the Corps, is 
accepted as the application for the HPA. Under ACW 75.20.100, the. HPA mu·st be 
approved or denied Within 45 days once a complete application is received and the 
State Erwironmental Policy Act (SEPA) compl!ance has been achieved. Approved HPAs are 
issued to the project applicant. 

2.2.5 Department ot Natural Resources 

DNA, in contrast to the regulatory agencies. aots as proprietor or State-owned 
aquatic lands. To manage open-water disposal, DNA has established a site selection 
proc;:edure and an open-water dispo·sal permit. Siles are selected with the advice of 
the lnteragencw Open-Water Disposal Site Evaluation Committee. This committee is 
composed of representatives of Federal arid State resource agencies and meets when 
needed. Siting guidelines have been e-stablished in WAC 332-30-166(10) (Exhibit 8) 
which will be revlsed to be consistent with the PSDDA process. 

Once sites are selecl.:d, DNA acquires shoreline permits for the maximum period 
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possible (curren!Jy 5 years). This provides more predictability \o 1he site users, 
speeds the project review process, and ensures regional consistency In site 
management. As the shoreline permit applicant, DNA Is also lead agency under SEPA. 
Shoreline permits are requested to cover all anticipated disposal operations at the 
site over the term ot tile pem,tl. 

DNA 1ssues dredged material disposal permits for each Individual disposal 
operation in accordance wiih WAC 332-30-166 Open-Water Disposal Sites, Upon receipt 
ot a Corps Public Notice, DNA sends the proponent an apP.lication form. The applicant 
submits the application and fee to ONA. The permit is not Issued until copies of the 
Corps permit and Ecology Water Quality Certification have been received by DNA. The 
Corps does not apply for a permit for Corps' navigation projects. For Corps projects 
having local sponsors, the sponsors obtain the permits. In the case of non-sponsor 
projeo1s, the Corps does obtain a registration number so DNA can track overall site 
use, 

DNA disposal permits have been Issued for varying terms. Some permits have been 
Issued for Up to five years when requested by a site user. Permits are required both 
for initial navlgation project dredging and subsequent maintenance dredging. Site 
us~rs request longer term permits to retain flexibility in their dredging schedules. 
However, with longer permit terms, ONA has more difficulty keeping track of current 
site use. Also, longer permits without a periodic review clause may make it more 
difficult for agencies to rncorporate any new se(liment evaluation criteria or other 
program adjustments. 

2.2.6 Local Shoreline Management 

Under the Shoreline Management Aet, local governments have the tesp6nsibllity 
for general land use planning for shoreline development. Local governments control 
shoreline lalld use through issuance of shoreline substantial development permits. 
Currently, DNA acquires shoreline permits for use of opeh-water disposal sites. Once 
shoreline permits are granted. no further local regulatory actrons are required tor 
site use. Disposal site U$ers ob1ain permits for each disposal operation from the 
Corps, Fisheries, Ecology, and DNR. 1hf$ process is shown in Figure II 2-1 , 

In lhe past. DNA has obtained one shoreline management permit tor each disposal 
slte. The DNA has been responsible for ensuring the site user's compliance with the 
requirements of the shoreline permits as well as with DNA's own requirements. 

Each shoreline permitting jurisdiction approaches open-water disposal 
differently. The Management Plans Work Group reviewed most individual Puget Sound 
Shoreline Master Program's criteria on open-water disposal. Current Shoreline Master 
Program policies and regulations on open-water disposal are surnmai'lzed In Exhibit D. 
Differences appeared in requirements for scientific background information on the 
disposal operation, preference for other than open-water disposal , and in use of sites 
estabHshed through the DNA WAC process. Tfiese differences have made acquisition ol 
shoreline permits a time consuming process. There Is no certainty that a shoreline 
permit will be issued and sites made available when needed. even though all PSDDA 
criteria are met. 

Us/ng the permit process, some Jurisdictions have insisted on retaining the 
authority to evaluate lndivldual disposal operations. This eflecllvely removes the 
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value of the shoreline permit issued to DNR and complicates the permitting process, 
particularly when the dredging and disposal are in different jurisdictions. There 
should be no need for denial of a disposal operation if PSDDA procedures and site use 
conditions are stipulated by State and Federal regulatory agencies. 

Some jurisdictions with disposal sites have concerns about accepting dredged 
material from other jurisdictions. The PSDDA disposal site selection process is 
establishing sites that each serve a number of jurisdictions. Establishment of 
separate disposal sites for each jurisdiction would be cumbersome, expensive to 
administer, and greatly increase the environmental impact due to the additional bottom 
area covered. It is anticipated that the PSDDA process will alleviate local concerns 
about the source of material by providing specific acceptable guidelines for sediment 
evaluation, site selection, and site management. 

2.3 Possible Changes In Permit Processing 

Usually, proposals for use of open-water disposal sites are associated with 
dredging projects. Both parts of a project {dredging and disposal) are evaluated 
through the same application. Figure 11.2-1 shows the typical sequence of events in 
the dredging permit application process. Two potential changes in the permit process 
that could be implemented are institution of a Corps Regional Permit for dredging 
and/or open-water d isposal and institution of Shoreline Master Program consistency, 
either through adoption of uniform local regulations or State pre-emp1ion of disposal 
site permitting. In addition, disposal permit application forms, permit forms, and 
permit terms could be adjusted, as necessary. to be consistent with PSDDA. 

2.3.1 Corps Regional Permit 

MPWG discussed with the Corps the desirability of issuing a regional permit for 
certain types of dredging and disposal operations. Issuance of a Regional Permit 
requires a determination that the environmental consequences of the action are 
individually and cumulatively minimal. The decision to issue a Seattle District 
Regional Permit would be based on an evaluation of the probable public interest impact 
of the proposed activity. Issuance of a Regional Permit would not eliminate obtaining 
other required State or local permits. A Regional Permit could be revoked if it were 
determined thal the cumulative effects of the activities authorized were having an 
adverse impact on the public interest, including !he environment. Consideration of a 
Regional Permit is a separate action from the PSDDA study and will be evaluated on its 
own merits. 

2.3.2 Shoreline Master Program Revisions 

Local adoption of the PSDDA guidelines for open-water disposal is anticipated as 
a result of coordination with local jurisdictions. This would streamline the 
permitting process and still allow public review of dredged material disposal at the 
local level. In cooperation with Ecology's Shorelands Division and local governments. 
MPWG has developed model Shoreline Master Program policies and regulations for 
unconfined, open-water dredged material disposal (see Exhibit E). Local governments 
will be assisted by Ecology in incorporating these policies and regulations into their 
Shoreline Management Master Programs as soon as possible. This approach relies on 
amendments by local governments which may not be accomplished in the time frame 
required for permitting of the new PSDDA sites. However, existing shoreline policies 
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and regulations will allow issuance of shoreline permlls lo DNA 'for the new dfsposal 
sites. These permits will be sought for the maximum permissible period (currently 5 
years). 

The value of local adoption of the model language, even after the first shoreline 
permits are issued, is that the model Incorporates the assumptions about local policy 
upon which PSDDA is based. The model language integrates local policy with State, and 
Federal management of unconfined, open-water disposal sites. The model language will 
also fadlitate permit renewals, 

If the final PSDDA Management Plan report is approved by the Puget Sound Water 
Quality Authority, adherence to PSDDA recommendations would be required of all State 
and local agencies. 

2.3.3 Revisions to the Shoreline Management Act 

Should Shoreline Master Program oonslstency not be possible among local 
jurisdlc;Uons, another solution may be legislative change, The Shorellne Management 
Act could be amended to make approval of open-water disposal sites a State, rather 
than local, responsibilily. This would simplify the permit process without reducing 
the elfectiveness of PSDDA guidelines for open-water disposal. 

'2.3.4 Disposal Permit Application Forms 

The Department of Natural Resources should revise its Open-Water Disposal Permit 
Application form, the Open,Water Disposal Permit, and the Plan of Operation to reflect 
PSDOA recommendaUons, 

In addition to individual agency adjustments to applic.itlon torms, it should be 
possible to develop a single permit applica1ion form that could serve as initial input 
for local, State, and Federal agencies. Currently, shoreline management, Corps, and 
DNR applicatfbn forms are separate. A single appltcatlon form could be used to supply 
basic project information. Specialized information, such as financial capability 
required by DNA and sediment testing required by the Corps and Ecology could be 
requested by individual agencies after the inl11al application is received, The Corps 
and Ecology have been discussing foint application procedures for their permits. 

There is a need to coordinate tracking of disposal project information among 
agencies. Currently, each agency assigns numbers lJnder its own system. To facilitate 
cross-referencing project information, a consistent numbering system is recommended. 

2.3.5 Terms of DNR Open-Water Disposal Permits 

The terms of1he DNR disposal permits should be limited lo tne actual time 
nec-essary for an individual project. This would keep DNl=l better informed about 
current use at a site and ensure that new sediment evaluation requirements or s[te use 
measures are incorporated Into projects in a timely manner. Permit terms for disposal 
of maintenance dredging should consider the need for retesting ol i;edhnents when there 
Is a likelihood of contamination appearing al the site. DNA should seek guidance from 
the Corps, Ecology. and EPA when setling permit terms. 
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3. PERMIT COMPLIANCE INSPECllOl'J 

3.1 Introduction 

Permit compliance is verification tnat the requirements ot open-water disposal 
permits and aulhorlzatlons are met. Compliance verification is required by permits 
issued by ihe Corps under Section 404 of the Clean Water Act and Section 1 O of the 
River and Harbors Act, Ecology's Water Quality Certiflcation, Department of Fisheries 
Hydraulics Project Approval, DNR disposal permit. and looal Shoreline Management 
Permit. The individual permits are reviewed in deta11 in Section ll-2 of u,rs 
lechni.cal appendix. 

The remainder of this chapter is divided into six sections: Compliance 
Philosophy, Verifying the Character of the Materfal, Verifying the Location of 
Disposal, Designating Responsible Agencies, lnspectron and Compliance, and Costs. 

3.2 Compliance Philosophy 

MPWG has identified three alternate philosophies which oould be followed in 
verifying permit compliance. These phil0sophies could be applied ln any permit 
program, Federal, State, or local. For purposes of discussion, these are 
characterized as: voluntary compliance, spot checking, and full-time verificatfon. 

3.2.1 Voluntary Compliance 

This phllosophy presumes that operators will follow approved practices and that 
occasional, presumably infrequent, violations would not significantly harm the 
environment This Is similar to current practice. Operators would be given detailed 
instructions about acceptable practices. They would periodically report on operations 
and immediately report any problems, Citizen complaints would be the m,ijor 
independent method tor identifying Improper practices. 

Implementation cost to the agendas would be minimal. There would be no field 
verification of disposal. Monitoring of dredging would be up to lndivldual agency 
capabinlies and requirements (e.g., an after-dredge survey by the owner being 
submttted to the Corps, Fisheries, etc.), 

3,2.2 Spo~ Checking 

Spot checktng assumes that operators working under permit will generally try to 
follow approved pracllces and that occasional violations would not significantly harm 
the environment. However, spot checking also presumes that some operators may be more 
diligent or skllled than others and relies on random checks to identity serious 
problems and lo keep the operators aware of agency concerns. 

Operators would file routine reports on their operations but 1mmediately report 
any on-site problems, Periodic cheoks would be made at different stag.es in the 
operation - dredging and material handling (to verily type of material discharged at 
tt,e disposal site), transporting to the disposal site, dlsposal site location, etc. 
Special practices could be required and rnore frequent monitoring could be done where 
dredged materials unsuitable fo r unconfined, open-water are known to e>1ist, Ttie cos1 
of a spot checliing system would be greater than what agencies allocate today for 
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monitoring of dredging and disposal sites. 

3.2.3 Full-Time Verification 

This option assumes that operators may not voluntarily follow proper practices 
and/or that violations could cause significant damage to the environment. Full-time 
verification would be implemented by continuous. independent checking of all factors. 
For example, full-time agency inspectors would watch the dredging operation to ensure 
the correct materials are placed in barges. Disposal location and timing would be 
monitored by placing personnel or electronic sensors on barges. A full-time 
verification system would significantly raise the costs to the dredging industry or 
significantly increase State agency budgets. 

3.2.4 Recommendations 

The "spot checking" philosophy is recommended. This allows flexibility to pursue 
permit compliance according to the needs of each operation. Total voluntary 
compliance deprives the agencies of any independent verification while full-time 
verification is unnecessarily costly. 

3.3 Verifying the Character of Dredged Material 

3.3.1 Options 

Prior to disposal of dredged material at an open-water site, two factors must be 
verified: the acceptability of material and accurate positioning at the disposal 
site. Acceptability of the material could be verified in two ways: indirectly, by 
observing the dredging operation and ensuring that only material from previously 
sampled and acceptable areas is sent; or directly, by sampling the material in each 
barge before it is taken to the disposal site. The latter is not feasible. 

Corps 404 permits and Ecology's 401 Water Quality Certifications are issued for 
each dredging project. Before a permit is issued, the character of sediments at the 
dredging site is determined through selective sampling and a dredging plan is 
developed. Areas containing materials not suitable for open-water disposal are 
identified. 

It is possible to verify the character of material designated for open-water 
disposal by knowing where the dredged material will come from. Verification that the 
material comes from the proper portions of the dredging site could be done by the 
dredger, by an independent engineer, or by an agency staff person. The verification 
will be based on sediment sampling information that has been mapped on navigation 
charts. 

Selection of the responsible person could be based on the likelihood of a problem 
occurring at the dredging site. If unsuitable materials were present or if there 
would be difficulty in separating them from suitable materials, some independent 
verification could be required. Also, depending on the likelihood of a problem, 
verification could be done by observing the dredging operation or by taking soundings 
of the dredged site either during or on completion of dredging. 

An advantage of verifying the source of material at the dredging site is that 
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several agencies already have responsibility for controlling the dredging operation. 
Ecology enforces water quality standards, F1shenes enforces the Hydraulics Project 
Approval, and local governments enforce shoreline pennits" Verification of 
compliance with PSDDA guidelines could be added to and coordinated with current 
efforts with minimal extra cost. 

The character of material also could be verified either by samplJng material 
pf aced in the barges orby sampling material after placement at the dlsposal site. 
Sampling material In ba.rges would hav8" t.o be done carefully lo obtain statistically 
accurate results. Unless the barge were required to wait until testing were complete 
(1 O to 30 days), the res1J lts would only be useful as a future data source rather than 
a preventive measure. Sampling is also vary expensive, often running over $1,500 per 
sample. Sampllng al the disposal site would establish the existence of a problem but 
would not necessarily identify who caused lhe problem. 

3.3.2 Recommendations 

Compliance Inspection at the dredging site should verify that; 

a, Only material suitable for unconfined, open-water disposal is sent to a 
PSDDA disposal site. 

b. Only bot1om-dump barges are used because other types of b,irges cause 
excessive dispersion of malarial during disposal. 

c. Floatabie and non-floatable debris are not placed in barges desflned for 
PSDDA disposal sites. 

Continuous inspection should not be fequired for dredging at sites where all 
materials are suitable for unconfined, open-water disposal and the potential for 
debris is low. Dredging a t these sites should be lnspacted on a random spot check 
basis, 

At some dredging sites. some material will not be acceptable for unconfined, 
open•water disposal. Routine inspection should be performed at these sltes to verify 
separation of acceptable from una~ceptable material. This lnspection could be 
pert·ormed either direc!ty by agency staff or, at the discretion of the agency, by an 
Independent inspector hired by the dredger. 

Prror to all dredging projects, a vlsual survey should be made of the dredging 
site ro determine lhe potential for floatin9 and non-float1ng debris. A written · 
dredging inspection plan for each project will be developed by the Inspecting agency 
end provided to DNR before disposal begins. A recommended format is shown In 
Exhibit G. The Inspection plan should be based on the resulls of the sediment 
sampling and visua l survey. The plan should describe any Independent inspection 
required to be proVided by the operator as well as the m1nlmum level of agency 
Inspection activity. Any independent inspection to be provided by the operator also 
should be specified In the Water Quality Certification. 

Non-agency lnspeolors, if used, should be qualified and experienced in evaluating 
marine construction projects. Inspection reports could be filled out by on-site 
construction managers or supervisors. However, they should be a.pproveo by a licensed 
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engineer. Non-agency inspectors should be required to notify the responsible agency 
personnel by phone within 12 hours and in writing within 48 hours of discovery of a 
permit violation and/or significant unforeseen conditions, such as discovery of 
contaminants in an area where they were not expected. 

Some dredging sites have sediments of differing quality separated into layers or 
zones. Some of these may contain material that may be acceptable for unconfined, 
open-water disposal and some may not be acceptable. If the unacceptable material can 
be completely removed before removal of acceptable material, Inspection may be changed 
from continuous to random or spot checking. In this case, disposal operators should 
provide: 

a. Written certification that daily on-site inspections were undertaken for the 
duration of dredging and disposal operations necessary to remove 
unacceptable sediments. If dredging occurs on a 24-hour basis, the daily 
inspection shall be divided equally among shifts; and 

b. Written certification that a final inspection demonstrated that all 
unacceptable material was removed prior to dredging of the material 
acceptable for unconfined, open-water disposal. This final inspection will 
include measurements of dredging depths and visual inspection, it possible, 
of sediments which remain to be dredged. 

If both acceptable and unacceptable sediments are present at a dredging site but 
the unacceptable material cannot be removed from the site before removal of acceptable 
material begins, routine inspection should be required during the whole dredging 
project. 

While a disposal site is being used. monthly summary reports should be sent to 
DNR on disposal activity as shown in Exhibit F. 

3.4 Verifying the Location of Disposal 

The other major factor needing verification is the position of barges at the time 
of disposal. PSDDA Phase I disposal sites have been located in low-energy areas such 
that dredged materials are generally expected to remain on-site, provided that the 
materials are released within a prescribed surface disposal zone. This will 
facilitate long-term monitoring of environmental impacts. Figure 11.3-1 presents the 
parameters of the typical disposal site, showing the relationship of the surface 
disposal zone to the surface target area and to the disposal site (bottom impact 
area). An infrequent, inaccurate dump of materials should not have a significant 
adverse effect on the environment. The actual effect would depend on the depth, 
current, and environmental features of the discharge location. However, it is 
important to take all responsible measures to ensure off-site disposal doesn't occur. 

3.4.1 Past Positioning Problems 

In the past, disposal site positioning has been verified only at the Four Mile 
Rock site. This was done through the Coast Guard Vessel Traffic System {VTS) 
described below. VTS was first used in 1985. During the winter and early summer of 
1986, upland residents reported several off-site disposal operations. Three 
violations of hours of operation were verified. 
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3.4.2 Positioning Accuracy 

An understanding ot posltioning problems is necessary to develop reasonable 
e~pectatlons for dredges. dredging contractors. the publie, and agencies. 

PSDDA funded a study of techniques, for posi1ioning at disposal sites and for 
verifying the accuracy of disposal operations (Evaluation and Development of 
Positioning and Monitoring Protocols for Dredge Material Disposal in Puget Sound. 
PSDDA. Febn1ary. 1986) The following analysis is. a result of this "positioning study' 
and of follow•up work done by the Management Plan Work Group. 

The positioning study found that posilion1ng accuracy depends on the 
maneuverability of the barge/tug combination and on the accuracy of positroning 
methods used. 

Barges in Puget Sound range in length from ~o to 250 teet. Most ar9 longer than 
I SO feet. Barges generally are not self-propelled. but rather are pushed or pulled by 
tu9boats. 

Maneuverability decreases with increasing distance between the barge's inertial 
center and Iha tug. The offset distance between the barge and tug varies with 
transport method ancl barge size. Wind, waves and currents make It very difficult lo 
position a barge at a predeterrnined location. 

The positioning study concluded thal "the barge/tug combination does not have 
sufficient maneuverablllty for fine-scale positioning and Is subject to drift while 
releasing its lpad. Therefore. the area within which the lar9er barges (250 ft) can 
be consistently positioned is limited." 

The positioning study further concluded that "Methods currently used in Puget 
Sound to position barges at disposal sil'es cannot consistently place the barge within 
surface disposal zone boundaries," Most barge positioning at disposal sites In recent 
years has been accomplishtid with radar ranges and visual sightings rather than 
Loran-C. Radar Is standard equipment on rugs and Is normally used to navigate. 
Loran-C is distrusted In Inland waters because the neart:ly land masses distort the 
Loran-C signal. Additionally, military transmissions frequently cause wild 
distortions in Loran,C readings In certain areas of Puget Sound. 

The positioning study found that all positioning methods are subjecl to inherent 
limitations of accuraey and to external limitations imposed by the site. For disposal 
.zone positioning, absolute accuracy is Important during inltial setting of the 
disposal zone and target area Re1urn to the site depends on repeatable accuracy. If 
the coordinates for a disposal site have been established b¥ the same positioning 
method that will be required of users, the margin of positioning error at that site 
will be detined by repeatable accuracy rather than by absolute accuracy. Because 
repeatable accuracy is typically better than absolute accuracy, a wide range ot 
navigation mettlods can then meet the positioning accuracy requirements for a given 
disposal site. 

The degree of accuracy is limited by many factors. these include familiarity of 
lhe operator with the positioning method, proper record keeping, and accuracy of map's 
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used to locate positions trom fixes. Weather, currents, and other site condltJons 
affect the ability to maintain position within the disposal site. Proxlmlty to land 
and the physical terrain also limit the accuracy of certain melhods. 

3.4.3 Suriace Disposal Zone 

Tf,e positioning study evaluated the si:1:e ol the surface target area required to 
achieve different lev·0Is of accuracy. The s,ze of the target area 1s influenced by 
the size of barges being positioned, wind, currents, time needed to dump and the 
accuracy of the positioning method used. 

Most material Is completely discharged within 30 seconds to 1 0 minutes after the 
barge doors are opened. However, 20 minutes or more may elapse from the time a bar_ge 
arrives on-site and discharge Ts complete. The speed of the discharge depends on the 
cohesion of materlal and type of equipment used. During disposal, maneuverability is 
extremely limited and the barge may be displaced from the target by wind and currents. 

The positioning study recommended that the target area for operators be smaller 
than the desired surface disposal zone. This would provide a buffer zone and allow 
for positioning errors and drift. The study recommended a rnlnlmurn 500-toot radius 
target area as adequate for most conditions when positionlng. This is twice the 
maximum barge length. 

The positioning study also. suggested that a buffer width be qi least 90 feel to 
allow for po$ltionlng error (with 68% confidence), This assumes use of a positioning 
method such as Loran-C wilh a repeatable accuracy of 66 leett. The study recommended 
that disposal wne radii be no less than 800 feet for positioning methods with plus 
or minus 66 feet accuracy. 

Site users may either stop at an up-current or up•wind s1de of the target area 
and drift while dumping or drive through the target area and discharge al the same 
time. With a targel area 1200 feet In diameter, a boat drlftlng at one-half knot 
would cross through the target area in 24 minutes. A boat running at three knots 
would cross the area in four minutes. 

3.4.3.1 Recommendations 

The overall surface disposal zone should have a radius of 900 feet and the target 
area a radius of soo feet. 

3.4.4 Electronic Position1ng Systems 

Electronic positioning methods use the transmission of electromagnetic waves from 
!WO or more shore stations and a vessel transmitter to define the vessel's location. 
These systems include single and double shore-based stations Whlctt are managed by the 
user, Loran-C (a navigation system provlded by the Coast Guard). and satellite-based 
systems, which will b~corne available in the future. 

3.4.4.1 VTS 

The Vessel Traffic System (VTS) radar is used by the Coast Guard to minimize the 
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danger of collisions or groundings in Puget Sound. As described in the positioning 
study, the VTS system uses 1 O remote radar stations to riX" the position of ships on 
major traffic lanes from the Strait of Juan de Fuca to Three Tree Point south ot 
Seattle. VTS can be used es a disposal site positioning aid but only VTS covers 
Seattle in the Phase I PSDDA study area. 

3.4.4,2 Loran-C 

Loran-C, an acronym for long-range navigation, is an electronic navigation 
sys1em. In very simplistic terms, receivers match cycles to measure time ditterences 
between arriving signals. These differences can be plotted to show lines,ot-posltion 
for course tracking. There are two drawbacks to use of Loran-C in Puget Sound. One 
is that the proximity to land warps the Loran-C signal and makes Loran-C an 
unreliable navigation tool. In spite of thls warpage, the signal is stable and can 
provide accurate guidance in repositioning dump barges it the coordinates of the dump 
site are taken by posltloning a boat at the site, rather than by projecting the 
coordinates on paper. 

The other drawback to Loran-C in Puget Sound is that interference trom radio 
transmissions occasionally distorts the signal. Charlie Eaton, owner and operator of 
the Kittiwake research vessel, has had extensive experience positioning In all three 
Phase I areas during PSDDA fish trawl data gathering studies. He reports that Loran-C 
is'unfeliable in Port Gardner due to radio interference~ He reported good Loran-C 
receptio•ni n Commencement Bay and acceptable reception in Elliott Bay. 

Other people familiar with Loran-C use in Puget Sound reported that the 
interference could theoretically be filtered out with the right equir.rnent. They 
belreve Loran•C could provide reliable repositioning _guidance. (Personal 
communication with Lynn Westbo. P.E., Assistant Branch Chief, Electronics Engtneering 
Branch, 13th Coast Guafd District Headquarters, Seattle and Michael G. Dilley, Sales 
Representative, Sound Marine Electronics, Inc., Ballard}. Scott Smith, who attended a 
MPWG meeting, eaut1oned that. it Loran-C is used, there should be standards forttie 
1ype, placement, and use of equiprnentto ensure consistent results. 

Loran-C equipment, it used for positioning, will read out ttie bearing and 
distance to the desired coordinates. It would be possible to plot two points on 
either side of tl,e target area circle. A tug/barge could head for the first point, 
start discharging when the barge crosses ttie target area circle, and then head for the 
second point on the target area circle. Disposal would have to be completed before 
reaching the second point. Ttie choice or direction to cross the target area could 
vary based on wind, currents, approach direction, or other factors. Using the target 
area tor control would ensure that disposal takes place within the disposal -zone and 
thererore, that material slays within the designated disposal site, 

Ken Preston of General Construction said that even though Loran-C will 
continually plot the distance and bearing to a site, followfng that plot could take an 
operator on a crooked path. This is due to warpage In the Loran•C lines caused by 
close proximity to land masses. While changing directions In a small boat is no 
problem. this can be difficult for a tug with barge in tow. 
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3.4.4.3 Satellite Systems 

The positioning technique study pointed out that within five years, satellite 
navigation systems should be available which provide positive positioning accuracy to 
with in 25 feet for a cost comparable to Loran-C. Th&satellite signals will not be 
subfect to warpage or•interference as is Loran-C. 

3.4.4.4 Buoys 

Buoys provide the most positive means of pos1tloning. The watch circle. or swlng 
of the buoy will depend on the current and type of moortng used. Buoys tethered with 
chain and cable or rope will swing a great deal more than buoys tethered with an 
elastic line, An elastic mooring in 400' otwaterwlth 1 knot current would confine 
the watch circle to less than 50'. The cost of an elastically tethered buoy would be 
around $11,000 and maintenance parts would average $3,200/year. Installation parts 
and m1,1in[enance would be extra. (Personal communication with David Wyman, Buoy 
Technology, Inc .. 11/10/86). 

The Coast Guard estimates that the swing of a nylon rope tethered buoy 1n 570 
feet of water would be 250 feet in a one knot current. This would be acceptable for 
target area positioning. MPWG asked the Coast Guard about cooperating in placement 
and maintenance of no(mally tethered buoys. The Coast Guard said they would be 
wllllng to place and maintain buoys under interagency agreement. The cost would 
average $3,000 per year per site Including materials, placement and maintenance. (See 
E11hibit H.) 

MPWG also discussed Willi the Coast Guard the acceptability of placing buoys at 
the three preferred PSDDA Phase I sites. Tfle Coast Guard responded that buoys would 
probably not be allowed at the Elliott Bay and Commencement Bay sites due to conflicts 
with navigation. A buoy system may be possible at the Port Gardner site, depending on 
the ultimate location of the Navy disposal site and any buoys associated with that 
site (personal communication with Lt. Stephenson). As the Navy project, If approved, 
will be completed within a few years, there should be no long term problem with a buoy 
at the Port Gardner PSDDA site. However, it has been determined that use of a buoy 
may cordllct witti the dtift net' fishery in Port Gardner. 

3.4.4.5 Range Markers 

Range markers on shore covld salve as an alternative to buoys. However, they are 
expens1ve ($30,000 · $60,000 per disposal site} and could present vfsibiTity problems 
in bad wealher. The Coast Guard expressed Willingness to cooperate in placement 
and/or maintenance ot range markers. (Pe1sonal communication with Lt. Stephenson, 
Chief, Operations Section. Aids lo Navigation Branch, 13th Coast Guard Olstrlct.) 

3.4.4.6 Variable Range Radar 

Variable range radar (VRR) fixes a pos11fon by measuring the distances to three 
targets on the radar screen which can be accuralely identified on a map. A variable 
range marker measures the distance to the object (as iden1ilred by its radar 
reflection). This distance then is drawn with a compass as a line of position on the 
chart. The inlerseotion of the three lines of position marks the vessel's position. 
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The MPWG Positioning and Monitoring study states, "Positioning barges with VAR 
should plovide sut1icient accuracies for a 900-loot radius dump zone in almost any 
type of weather. Providing range 11mitations to predetermined targets 1dent1fied by 
the regulatory agency will reduce the radial error even further. Most tu.gs already 
are equipped with VAR and other [types o~ radar can add variable range markers for 
$1,000 to $2,000. The newer digital systems, priced in the $5,000 to$10,000 range, 
otfer multilevel processing tor bet1er target pickup and provides map plottlng ability 
on the screen." 

CharHe Eaton, skipper of the Kittiwake, re_commended that if radar is to be used 
in Elliott Bay, that a new radar reflector be placed on the existing marker off 
Duwamish Head. Using that and the tip of the Lockeed dry dock should provide adequaie 
radar reference points. 

Ken Preston of General Construction suggested that radar positioning in Port 
Gardner could be acoompllshed by placing radar reflectors on Buoy #1 (a piling) and 
two other locations around Port Ga1dner. He said he would rather have a buoy at the 
disposal site but that radar would be the next preferred alternative. He suggested 
that, if a buoy were placed at the Navy disposal site in Port Gardner. a radar 
reflector on that buoy could aid in posilionrng at the PSDDA Port Gardner site. 

Lt. Stephenson sai'd it is Coast Guard policy to place radar reflectors in all 
structural navi9atron aids. This has not been fully impleme11ted but the Coast Guard 
would place rellectors on any existing aids ii requested (personal communication with 
Steve Tilley, September 1986). 

3.4.5 Recommendatiens 

Based on cl,lrrently available data, MPWG recommends th·e lollowing positioning methods 
tor both Corps and non-Corps projecls. 

3.4.5. 1 Elliott Bay 

The Coast Guard Vessel Tracklng System (VTS) should be the ultimate reference for 
barge operators in Elliott Bay. VTS is accurate and has the added advantage of 
providing independent verification of positioning accuracy, However, operators 
should be prepared to positlon themselves with VAR and Loran-C in case VTS operators 
are not available. Operators should be required to receive confirmation ol 
positioning from the Coast Guard lust before dumping starts. Loran-C coordinates 
should be provided to the operators by the administering agency. These coordinates 
should be ob1ained by taking reading& from a Loran•C instrument positioned at tl'le 
disposal site by some other, more accurate, method. The VTS screens should be marked 
at the same time. Toe following radar relerence points are recommended for Elliott 
Bay: 

1. Dolphin north of Duwamish Head 
2. Northern tip ot Duwamlsh Head 
3. Northern lip of pfer 13 
4 . Northern lip of the western pier of pier 14 
5. Northeastern tip of terminal 18 
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3.4.5.2 Commencement Bay 

In Commencement Bay, variable range radar and Loran-C should be the primary 
positioning methods. Lo ran-C is the most cost-effective and provides the required 
accuracy. Loran..C coordinates should be provided to the Operators by the 
administering agency. Loran-C coordinates should be obtained by taking a reading from 
a Loran-C instrument positioned at the disposal site by some other, more accurate, 
method. In addition to the Loran coordinates. the following radar reference points 
are recommended: 

1. Western tip of Browns Point 
2. Western tip of Dash Point 
3. Eastern tip of Piner Point 
4. Eastern tip of Neit Point 

Buoys are preferred by site users and should be considered, if allowed by the Coast 
Guard, and if the cost is justified by the potentlal use. 

3.4.5.3 Port Gardner 

A buoy would be the preferable positionlng aid for Port Gardher, However, due ta 
potential conflicts with drlft nets, variable range radar should be used Instead. The 
following radar reference points are recommended: 

1. Ferry terminal at Mukilteo 
2. Navy pier at Mukilteo 
3. Southern t1p of Gedney Island 
4, Sell buoy east of Gedney Island at the entrance to Port Susan 
5. Bell buoy west of the mouth of the Snohomlsh Rlver and north of the 

anchorage area. 

Loran-C positioning In Port Gardner is not reliable at this time due to interterence 
from radio transmissions. 

3.4.6 Verifying Disposal Sile Positioning Compllance 

Several methods for Independently verifying positioning accuracy were evaluated 
for accuracy, flexibility, portability, reliability, serviclng. availability, cost, 
convenience, user sophistication. and documentabillty. Table 11.3-1 outlines the 
findings of the positioning study. 

Verification method$ not considered appropriate by the study included those with 
severe visibility lirnitations and those with high logistical requirements. The 
ren1alnlng methods require little operator effort. Site use reoerds and VTS radar 
monitoring would be the easiest programs to implement. Remote monitorin9 methods 
would be more expensive and labor intensive. 

3.4.6. 1 User Records 

User records of the time, location, and depth al the beginning and end of the 
dumps would be valuable as a. general checking tool. The positioning study recommended 
lhal user records be required for all operations. However, independent verification 
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is not available-. 

3A.6.2 Shore-based Visual ObservatJon 

Shore-based observation with theodolites or range-azimuth systems can be used as 
a full-lime or spot check of disposal accuracy. These methods are limited by 
visibmty requirements. Costs of equipment and staff time would vary depending on 
the amount ot monitoring deemed necessary. 

3 .4,6.3 Vessel Traffic System 

VTS and placement of automatic sensors cm the barges are examples of remote 
electronic monitoring methods. VTS Is a radar system Which 
manages boat movements and is similar to air traffic control at airports, VTS 
ooverage is limited to certain areas of Puget Sound. Only Elliott Bay Is covered In 
the PSDDA Phase I :;irea. An advantage of VTS is that it can also aid dumpers in 
positioning themselves on the sites. 

VTS is currenUy being used at the Four Mile Rock disposal site in ElliGtt Bay. 
Operators contact the Coast Guard wlien 1hey head for a disposal site and are directed 
to the s ite. They report when the dump occurs and this is logged by the Coast Guard. 
VTS can verify the position of the barge in the dump site and the reported beginnfng 
and ending lime of disposal, but not that the dtJmp occurred When reported. 

3,4.6.4 Other Bemole Electronic Monltoring Systems 

In New York, the Coast Guard has installed an Ocean Dumping Surve°lllance System 
{008S). Automatic sensors are installed on all barges which are coupled with a Loran-
c system and radio . These sensors determine draft and indicate when the barge is 
dumping. Barge draft and Loran position can be recorded on-boa,rd or transmitted 
1mmediately to a base station. The cost of the ODSS system ls around $10,000 per 
remote stat-ion plus the cost tor a base station or central compute.rs. The Coast Guard 
is using this system in New York because the offshore sites are up to 100 miles away 
and there is a great incentive tor the dumpers to unload be tore arrtving at the slte. 

Other Loran-based monltorlng systems are. also available, The cost of each system 
varies, depending on capability. An example of a fairly simple system is II Morrow, 
lnc.'s Nav-Track. This system consists ofa Loran-C unit, Nav-Traok Model312 and a 
radio on each boat The price of the package Is in the range of $3,500 per vessel . A 
oase sta\ion consists of a radio receiver, a Model 314 unit and a printer costing 
around $3,500, A vessel can call the base station to report Jts position or the base 
station can ask any vessel its position. Positions are printed out. With the right 
type of radio, one base station could serve all of Puget Sound. Alternatively, the 
base station could be mounted tn a truck. An inspector in the truck making periodic 
inspections could visually determine the !irne of dump from shore and check the 
vessel's location at the same time. 

Shore-based electronic observation could also be done with a radar unit mounted 
on a truck. The radar uni t would be consistently positioned at a known shore point. 
An overlay cou ld be drawn for the radar screen which would identify the location of 
the disposal site_ The radar operator would need to be in Visual contact with the 
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TABLE 11.3-1 
MAJOR SITE-SPECIFlC COMPl..lANCE OPTIONS 

vrs1 Auto. Visual Radar 
User Electronic 

2 From On 
hQ9.. Monitoring Sbore3 Shore4 

Commencement 
Bay NIA Yes Yes Yes Yes 

Elliott Bay Yes Yes Yes Yes Yes 

Port 
Gardner N/A Yes N/A Yes Yes 
1 By itself. can verify position but not. time ot dump. 

2oepending on level of sopllistication, could report locatton only or location and 
time of dump. Loran-C problems eliminate Port Gardner. 

3Difficult to determine exact position unless some type of equipment used. 

4Pertorms same as VTS but is somewhat less accurate. If aided by a buoy, would be 
very accurate. By itself, c.in verify position but not time of dump. 

barge to know when dumping occurs. The cost of such a radar unit would be $2.000-
4,000. The cost of initial surveying of the shore site wo1,1ld vary. depending on 
availability ot control points. 

3.4.6.5 Water-based Observation 

Verification of disposal site positioning can be done by pers~mal observation 
from a boat. The Corps manages dredged material disposal sites in New England in 
this wa:y. Verification of disposal accuracy is done through placing an inspector on 
every barge. The cost of ttie Inspectors' time is charged to the barge operators at a 
rate of $22/hour. 

Alternat1vely, disposal operations could be observed from other boats either on a 
tull-time or spot check basis. Full-time obse!Vation from another boat would be more 
expensive due to the cost of the extra boat. Part-time 0bse1Vation would s1111 
require some boat time. 

3.4.6.6 Recommendations 

Procedures for verifying the location ot disposal should be designed individually 
for each site based on the positioning methods and other site-specific 
characteristics. However, user records should be required for all sites. Independent 
verification checks ~hould be routinely compared to user records. 
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At the Elliott Bay site, verification should be accomplished by the Coast Guard 
VTS with periodic oversi_ght inspections by the adm1n1stering agency A memorandum oi 
agreement should be developed with the Coast Guard lo detail their responsibilities 
and procedures to be followed. ONA should obtain a record from the Coast Guard of 
each Individual disposal contact. This record should contain the information shown in 
Exhibit F. 

Verification at Tacoma and Everett should be accomplished through use of truck
mounted radar and Loran-based radio tracking. 

The Corps should Institute a positioning verification process for Corps projeots 
with reltabllity equal to or higher than that established by DNR for non-Corps 
projects. The Corps should send DNR monthly reports on disposal site use in the same 
form as are required for nonfederal projects (See Exhibit F). The Corps should also 
send DNR monthly reports on disposal site inspections performed. 

3.4. 7 Other Use Requirements 

Other factors of concern are: type of barges, noise during dumping, release of 
debris, and conflicts-with commercial fisheries. 

3.4.7.1 Bottom-Dump Barges 

It ts the consensus of PSDDA agencies that the current policy of allowtng only 
bottom-dump barges to use gpen-water disposal sites should be continued. These b,arges 
minimize turbidity and mlxing of sedfments with the water. Use o! bottom-dump barges 
can be checKed at either the dredging or disposal site. 

3.4.7.2 Noise 

Noise has been identi1ied as a problem in some locations. Noise can be evaluated 
either directly by monitoring disposal operations or by periodically testing equipment 
and certifying it lor use. The latter procedure is now used at the Four Mlle Rock 
site in Elliott Bay. Exhibit K conta1ns noise monitoring reports tor equipment used 
at Four Mile Rock. 

Limits on hours of operation have been applied in Seatlle due to concerns about 
noise and ability to monitor the dump location. Recently, residents adjacent to the 
Four Mile Rock dump site have said noise is not a problem and that ~he reason for 
their concern about nours of operation is to be able 10 see violations. They are 
still concerned about the eifectivenoss of monitoring at night. With electronic 
monitoring, the remaining concern is whether the monitoring is being done diligently. 

3.4. 7 .3 Debris 

Disposal of debris at open-wate, disposal sites has for some lime bee11 prohibited 
by several re9ulatory programs. Debris can 1nclude both floatabtes such as old 
pilings and non-floatable mater[al such as steel bands and waterlogged sturnps. 
Ecology's 401 Water Quality Ceriiiication authority extends to disposal ol debris. A 
clause prohibiting disp'osal of bark and wood debris is normally included in lhe 
Certification. 
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Fisheries' regulations require that "Debris or deleterious material resulting 
!ram construction shall be removed tram the beach area and prevented from entering 
State waters.' r,NAC 330-115-270(5)) Fisheries' HPAs are normally condfttoned to 
require that, "Any debris resulting from this project shall be removed from the water 
and disposed of or placed in such a manner to p/event its being washed back into the 
water by h1gh water or wave action.' 

For its own matmenance work. the Corps normally requires that floatable debris 
be disposed of by the conlractor in an upland disposal area, rather than the open
water disposal area .. 

'3.4.7.4 Treaty Indian Concerns 

Concern about use of the Elliott Bay and Port Gardner sites has been raised by 
the Suquamish, Muckleshoot. and Tulalip Tribes. The proposed Phase I dispose.I sites 
are located in traditional Indian tishing grounds. Although llshlng can occur any 
ilme of day or night, little fishing occurs between 1 o a.m. and 4 p.m The fisheries 
are opened for short periods from June - January on as little as 12 hours notice. 
GIii nets may extend 1800' from the boat and may drift over a disposal site. However, 
U.S. Coast Guard Rule 18 states that power-driven vessels underway must avoid fishing 
vessels. There have been no reported cases or conflict between Tribal fishing and 
disposal site use. 

3.4.7.5 Recommendations 

In general, only bottom dump barges will be allowed to use PS0DA disposal sites 
in order to miniml2e water quality impacts. Other types of dumping, suoh as direct 
.sluicing or pushing material off tlat- top barges, result ln greater dispersion of 
material. 

Disposal operations should be specifically required to meet the State and local 
noise standards, it local conditions warrant. Where noise control is necessary, 
disposal equipment should be tested perlodtcally {once a year should be adequate) and 
certilied for use at a site- Limiting hours or days of operation should not be 
necessary if noise is adequately oontrolled. 

Dredging and disposal site inspection should ensure that non-floatable debris 
which becomes visible dunng dredging is removed from the dredged material at the 
dredging site. The size of debris wl1ich must be removed should be clearly specified 
in perrn1ts and contracts to provide certainty to the dredgers when they bid the fobs. 
Floatable debris should be either removed at lhe dredging site or picked out of the 
water al the disposal site, 

Cornpliano\3' wllh aAy site-specific use requirements should be inspeotetl on a spot 
check basis. 

Potential disposal site use contlicts with general navigation, Indian and non
Indian fishing should be evaluated prior lo issuance of site-use pennits. If 
n1wes$ary, site-U$8 restriction should be applied to minimize conflicts. 

To minimize conflicts with Tribal fisheries, DNA wilt consider the need tor 

II- 25 



apply1ng special permit conditions on a case-by-case basis. Such conditions might 
include complete disposal site closure or limiting disposal to daylight hours during 
which Tribal fishing would normally not oe<:ur. 

While not anticipated at this time, additional project or permit-specific 
requirements may be identified on a case by case basis by either agency and imposed as 
a specific condition for disposal of the individual section 404 permit. sect)on 401 
Water Quality Cer1ification, or DNR site use permit. 

3.5 Agencies Responsible lor Verification 

3.5.1 Current Practice 

As mentioned earlier, agencies lnvolved in permitting open-water disposal are the 
Corps of Engineers, Department of Natural Resources, Department of Ecology, 
Environmental Protection Agency, Department of Fisheries, and local governments. 
These agencies' enabling authorities are separate and do not provide for function al 
coordination. 

3.5, 1~ 1 Corps of Engioeers 

The Corps Regulatory Branch has the authority 10 ln$pect dredging and disposal 
operatrons for cornpliance with Section 404 and Section 1 O permit terms and conditions. 
Currently, the Corps verities permlt compliance for non-Corps dredging activities. 
During annual contract inspections. dredging depth is spot checked if dredging has 
occurred. The Corps funds these annual inspections. The Corps has the authority to 
condition permits to require perrnittees to pay inspection expenses 1n accordance with 
Section 9701 of Public Law 97,258 (31 U.S.C.A 9701 ). 

The Corps inspects for water quality complfance on Corps projetts, but relies on 
Ecology to verify compliance tor non-Corps p,ojects. The Nav1gatlon Branch, Seattle 
District administers Corps funded dredging and disposal activities and wm comply 
with PSDDA guidelines for inspecting disposal site use. 

3.5.1.2 Department of Natural Resources 

DNA does not ve,ify compliance with standards ior character of material dumped. 
Through an agreement with the Coast Guard, barge movement and disposal location in 
Elliott Bay are verified through the Vessel Traffic System, There is no cost to DNA 
for this service. Additional State compliance costs could be recovered by adjusting 
the disposal fee. 

3.5. l .3 Ecology 

The Department of Ecology verities compliance with the Section 401 Water Quality 
Certification (at the dredging site) on a spot check basis. Frequency of checl<lng is 
based on Whether there fs a potential for accidentally picking up contaminated 
material at individual sites. In some cases. as a condltion of the Section 401 Water 
Quality Cert1ficat1on, Ecology requires the permittee to monitor water quality 
conditions at the dred_ge site. In the past. no requirements for monitoring water 
quality at open•water disposal sites have been imposed, 
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Ecology can pass compliance costs on to permittees by requ1ri119 permittees "to 
provide inspections. Inspections by Ecology would have to be funded from the Slate 
General Fund or through a fee system. Ecology is not currently authorized to charge a 
fee for Water Quality Certifications or modifications. 

3.5.1 .4 Environmental Protection Agency 

EPA has not verified compliance at the dredging sltes or at open-water disposal 
sites. When made aware of problems, such as off-site disposal, EPA has notilied 
appropriate authorities. To fund compliance work, EPA would have to use its general 
a.ppropriatfon funds, 

3.5.1.5 Local Governments 

Shoreline management agencies generally inspect for permit compliance only when 
there Is a report ol a problem. Local agencies charge lees specified by lo~I 
ordinance. 

3.5.2 Alternative Arrangements 

Alternatives for verifying permit compliance are to continue current practice 
w,th agencies acting independently or to consolidate Inspections, Either option could 
bo used with any of the permit compttance philosophies outltned 1n Section -3.2 of this 
report (voluntary compliance, spot checking, lull-time verif1cation), 

3.5.2.1 Contfnue Current Practice 

Agencies could continue to conduct compliance veritication as separate entities. 
This would reflect the roles and responsibilities of each agency. Each may have a 
particular interest In a specific phase or impact of a projec\. These impacts may 
requ ire expertise that would normally be unique to trained personnel from one agency. 
Compliance verification by each agency separately requ ires more personnel and time 
than a cooparative system. 

S.5.3 Consolidat1on of Permit Compliance Activities 

Theoretically, permit compliance actl\rity could be consolidated by appointing one 
entity to be responsible for Inspecting dredging technique and disposal location. 
This responsibility could be assumed by any of the PSDDA agencies, by local 
government, or by site users. 

Factors to be considered in assigning thls responsibility to a local, State, or 
Federal agency are: 

a. Ability to recover costs; 
b. Technical expertise of staffi and 
c. Authority to take immediate enforcement action. 

EPA has no ability to recover costs di(ectly from permittees. Ecology would need 
some legislative authomalion to charge a user fee for Water Quality Certifications. 
DNA would want legislative authorization to increase fees substantially above the 
current level. The Corps presently covers such costs out of Its own budget but can 
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charge user fees to cover unusual costs 

EPA, Ecology, and the Corps have technical expertise in water/sediment quality. 
ONA doesn't have expertise in either water quality monitoring or posltroning. The 
Corps also has expertise rn dredging, disposal operations, and positioning. 

The inspecting agency should have the authority to immediately stop or modity 
violations which might be d[scovered. Agenoy aulhor1ties to deal with violations are 
covered in detail in Chapter 5 of this Appendix;. 

Local governments are respons1ble for ensuring compliance with shoreline permits. 
Thls is true whether the permits are issued to DNA (or other coordinating agency) or 
directly lo disposal slte users. Local governments could assume responsibility tor 
compliance with all the respective permits. The advantage is that local governments 
are closest to the scene and to the local public. However, local agenc1es would need 
additional funding and new. specialized stalt to do this on a regular basis. Also. 
local governments may resist inspecting use of a site that serves regional, in 
adoltion to local, needs. Smaller Jurisdictions would find this particularly 
difficult. Furthermore, ensuring consistency between a number of local ihspectors 
could be difficult. The frequency of site use would not support a lull-time staff 
posltion in Everett or Tacoma. 

Responsibility for compliance could be shifted to dredgers and site users. They 
could be requ1red to htre lndependent inspectors approved by agencres to conduct 
monitoring under PSODA guidelines. Evaluating and certifying the inspectors would 
still require a certain amount bf agency oversight. A cooperative arrangement of 
compliance verification would simplify the interaction wiUi the permittee. 

3.5.4 Recommendations 

The Department ol Ecology should take the lead in inspectin.g non-Corps dredging 
compliance with the Water Quality Certifications and Corps 404 perm'its. This could be 
funded out of Ecology's general fund appropriation, Inspection sh.ould ensure that 
only •suitable material is sent to the disposal site. Any violallons should be 
reported to the Corps, EPA, and DNA, ONA should also be notified It any floatable 
material needs to be removed during the dumping operati9n. 

DNR should take tti.e lead in verity1ng non-Corps compliance with the requirements 
for disposal site use, including positioning accuracy and removal of lloatables at ttie 
disposal site (if not removed at the dredging site), DNA should recover the costs of 
compli,.nce 1nspection through disposal site user fees. For non-Corps projects, a 
dre<tglng site inspection plan should be written by Ecology and provided to ONR lor 
each project prior to initiation of dredging. 

' 
The Corps of Engineers should institute procedures similar to the above for 

compliance inspection of Corps contractors dredg1ng and disposal opera,tions. 

Site-specitic management plans are contained in Exhibit J . Tnese plans 
summarize, for each site, the recommendations on disposal site size, navigation 
controls, reporting, inspection, use res1rictions and environmental monitoring, 
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3.6 Inspection and Compliance Costs 

Costs of Inspection and compliance would be borne both by dredgers/disposal site 
users and 1nspecting agencies. 

3.6.1 Agency Costs 

Ecology estimates than an adequate compliance inspection p109ram would require an 
annual increase in expenditure of $75,000 arir1ually for the Puget Sound phase I and II 
areas. This cost is only for an inspectors time. It doesn't 1nclude pre-dredging 
sampling and analysis plans, data interpretation, consultant conferences, etc. Under 
authorization, this cost would be borne by Ecology's General Fund appropriation. 
There would be no cost to dredgers. 

DNR estimates that disposal site administration will requir& one/half-time staff 
person to meet PSDDA Phase I administration requirements. This would include 
processing disposal permit applications, maintaining records, developing inspection 
plans, establishlng Loran-C cooidlnates and radar reference points for disposal sites, 
and spot-checking disposal site positioning. Violations follow-up. program 
refinement, travel, and equipment would also be Included. The cost is estimated at 
$28,000/year w1th an $18,000 start-up cost for a truck-movnted radar. This CO$l 
should be charged to disposal site use/s as part of the ONR disposal permit fee. 

3.6.2 Industry Cosls 

Dredgers are responsible (or providing dredging site 1nspectors when required by 
appropriate permits. This could cost from $20 lo $75 per hour depending on wtiether 
the actual inspections are performed by technicians or an engineer (personal 
communication, Jay Spearman, Consulting Engineer 9/23/86). 

Disposal site users at Commencement Bay, PortGardneJ, and Elliott Bay will need 
loran•C (except at Port Gardner) and VRR equipment. II not already on board, this 
equipment can be purchased for less than $5,000 per vessel. (Personal communication 
With Michael Oilly, Sound Marine Inc .. August 1986.) 

11-29 



4 VIOLATIONS 

4.1 Nature ot Violations 

Violations of permils for use of open-water disposal sites may involve the 
character ol material dumped. positioning at the disposal site, or special conditions 
such as noise. 

Violation ot the criteria for material to be dumped could be evidenced either at 
the dredging sit.e or on the transport barge. The character of the material will be 
controlled by perm1t condlllons which specify the location and depth ot approved 
material at the dredging site. Evidence of dredging at Improper locations and depths 
could constitute a violation of both the dredging and disposal permit requirements. 

In transport, v1olations could occur if dredged material sloughs oil a barge or 
if material were disposed of at a non-approved site. 

Al a disposal sit~. violations could occur through improper positioning at the 
site, oil she11ns Which violate water quality standards, floating debris, use of 
unauthorized equipment. improper disposal time, or excessive noise (If noise limits 
are set). 

4.2 Types o! Agency Action Against Violators 

Possible enforcement actions vary wi th the severity of the violation and with the 
authority of the agency lnvolved. Actions currently available include: 

a. Stop work orders trorn agencies, 
b, Civ~ court orders requiring stop work and/or remedial action, 
c. Suspension, modification, or revocation of Issued permits, 
d. Civil or criminal court penalties and/or imprisonment, 
e. Withdrawal or cancellation of proprietary authorization for use of a 

disposal site, and/or 
f. Assessment tor damage to the land, 

Agencies have the following specific enforcement authorities. 

4,2.. 1 Corps ol Engineers 

Rivers and Harbors Act Of March 3, 1899 

a. Criminal fines; 
b. Cease and desisr orders or required remedlal work; and 
c. Prosecution ol Section 10 violations for criminal penalty, remedic1I action, 

injunctions and/or imprisonment. 

Civil penalties are not specified In the law. Section 12 provides 
criminal penalties for Section 1 O Violations which include imposltion 
of fines not less than $500 nor greater than $2,500, or imprisonment 
not exceeding one year, or both. Also, a 1984 amendment to Federal 
Criminal Law established a line Increase !,JP to $100.000 for all 
crfminal misdemeanors. 
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Section 404 of the Clean Water Act 

a. Cease and desist order; and 
b. Legal action for civil/criminal penalty remedial action, injunctions and/or 

imprisonment. 

Other Sections of the Clean Water Act 

Section 301 of the Clean Water Act prohibits the discharge of dredged 
material into waters of the United States, including adjacent wetlands, 
without first having obtained necessary pennits. Section 309 of the 
Clean Water Act provides both civil and criminal penalties tor-
violation of Section 301 . The civil penalties include imposition of 
fines of up to $10,000 per day of violation, Criminal penalties 
consist of fines of up to $25,000 per da:t or violation, or for 
Imprisonment for not more than one year, or both. 

Contract Enforcement 

The Corps may retuse payment to contrac;:t9rs who violate the terms of a 
contract. 

4.2.2 Environmental Protection Agency 

a. Clean Water Act 308 request for information order; 
b. Clean Water Act 309 administratlve order requ iring cease and desist and/or 

remedial action; and 
c. U.S. Attorney referral for civil/criminal penalty, remedial action, 

injunctions and/or imprisonmenl, 
d. Other provisions of Clean Water Act include: 

Sectibn 301 of the Clean Water Act prohibits the discharge of dredged 
material into waters of the United States. including adjacent wetlands, 
without first obtaining necessary permits. 
Section 309 of the Clean Water Act provides both civil and criminal 
penalties for violation of Sectlon 301 . The civil penalties include 
imposition of fines ol up to $10,000 per day of violation. Criminal 
penalties consist of lines of up to $25,000 per day ot violation, or 
imprisonrnent tor not more than one year, or both. 

4 ,2.3 Washington Department of Ecology 

RCW 90.48 Water Pollution Control 
' 

Ordels can be issued for cease and desist, remedial action plans, or 
prevention ot potential violation. Notice of violation can 1nclude 
cease and desist, fines. remedial action and recovery of costs tor 
environmental resource damage. 

Section 401 of the Federal Clean Water Act 

The State water quality 401 certification may be withdrawn, thereby 
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nullifying the Corps 404 permit. Cause for withdrawing certification 
could lead to either an order for further action or a notice of 
violation. 

Shorelines Management Act (see Cities and Counties below) 

42.4 Washington Department of Natural Resources 

WAC 332-30 Aquatic Land Management, Section 166 

a. Revoke proprietary authorization for use ol the disposal site. and 
b. Assess damage costs. 

4.2.5 Washington Department of Fisheries 

Hydraulic Code Rules (WAC 220.110.030(19)(c)) 

a. Warn mg or citation issued by patrol otficer. 
b. Violation is a gross misdemeanor punishable oy fine or imprisonment. 

4 2.6 Cities and Counties 

Shorelines Management Act 

a. Local 9011ernment attorney or State attorney general may bring Injunctive, 
declaratory, or other actions necessary to prevent contlict with the 
shoreline. program and to enforce shoreline management provisions. 

b. Willful vfolalion is a gross misdemeanor pun1shable by a fine of not less 
than $25 and not more than $1 ,000 and/or up to 90 days in jail. Repeated 
violations carty heavier fines. 

c. Violators are lrable for all damage caused, lncludlng costs of restoration. 

d . Pfivate persons may bring suit for damages and recover attorney's lees and 
costs . 

. 4 2,7 Coast Guard 

Section 307 of the Clean Water Act 

a. Admin istrative fines for oil splits, and 
b. U.S. Attorney referral tor civlllcnrninal penalty and/or remedial action. 

4 2.8 NEPA and SEPA 

In addition to the above. the National Environmental Policy Act (NEPA} and State 
Environmental Polley Act (SEPA) provisions relating lo environrnental 1mpact statements 
may be used. Ii false claims are made in NEPAISEPA documentatron, this information 
could be used m conjunction With above authorities to strengthen enforcement actions. 
Permit conditions applied pursuant to SEPA are enforced In the same manner as If they 
were imposed under the underlying permil authority. 
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4.3 lnteragency Coordination 

The current response to violat1ons is on a case-by-case basis and nQI always 
effectively coordinated. The best results would be achieved if 1he agencies responsi
ble for permit compliance were to coordinate immediate enforcement response. If a 
violation were in progress, the agency could act or oontaot another agency which could 
stop the violation and Initiate any immediate response to the problem. If a past 
violation were discovered, the agency would Investigate and coordinate with other 
agencies to bring appropriate enforcement ac.tion. 

4.4 Recommendations 

DNA, Ecology, and lhe Corps, as agencies responsiole for compliance Inspections 
should coordina1e with each other and With other agencies as necessary to respond 
eHectively to violalions. 

DNR should report any violations of disposal site use to Ecology and the Corps. 
DNA should rely on those- agencies to pursue appropriate oivil and/or criminal 
penalties. Where damage to State-owned aquatic land can be shown, DNA shoulq seek 
damages from the operator and consider revocation of the disposal permit. 
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5-. ENVIRONMENTAL MONITORING 

5. 1 Need For And Obje.ot1ves 

The primary functions of the environmental monitoring proposed for the PSDDA. 
disposal sites are to ensure compliance with the Section 404(b}(1) guidelines and to 
field verify the PSDDA predictions of site conditions following disposal. Moreover, 
mon ltorlng will provide the data to allow direct (esponse to a9ency and publtc 
questions regarding site conditions and environmental impacts, Finally, environmental 
monitoring data forms the basis for the annual review of the need tor changes in the 
evaluation procedures. 

This chapter presents the key features of the overall proposed PSDDA monitoring 
plan. The complete proposed env1ronmental monitoring plan is contained in Exhibit I. 

The monitoring plan is designed to address well-defined objectives or questions 
that directly relate to verification tliat unacceptable chemical and physical impacts 
hav(,l not resulted from dredged material disposal. These questions are: 

o Does the deposited dredged material stay on-site? 

o Is the biological effects condition for site management (Site Condition II) 
exceeded at the site due to dredged material disposal? 

o Are unacceptable adverse effects, due to dredged material disposal, 
occurring to biological resources offsite? 

Slte Condition 11 (see sections 2 and 4 of the FEIS) will be the biological 
effects condition for site management at the unconfined. ope.n•water disposal sites. 
By definition, Site Condition II could ~llow "minor effects on biological resources" 
at the disposal site due to chemicals of concern. This accepts som1;1 on-site sublethal 
or chronlc biological effects. It should be noted that this is a maximum condition of 
site management and that actual site conditions are generally expected to be better 
as much of the dredged mate, ial will have very low levels or chemicals, 

5.2 Scoo.~ 

Given the assumption that disposal wi ll be limited to dredged materi,d that is 
consistent with site management Condition II, environmental monitoring during actual 
disposal operations is no1 considered to be necessary. In addition to supporting 
biological information, this decision is based on tield srudles that document a very 
small loss of fines and associated chemicals to the water column during disposal prior 
to Impact on 1he bottom (see Evaluation Procedures and Disposal Site Selection 
Technical Appendixes-). Studies have also shown that conventional pollutants (e.g,. 
sulfides, TOO, and total Volatile solids) should not be a significant problem. 
Consequently, water surface monitoring, as well as beach monitoring, Will not be 
undertaken. Instead, the monitoring will focus on the benlhic environment both on or 
near the site. However, water column effects over the disposal site are also 
addressed. 

As the preferred disposal sites are located in low energy and low currents areas, 
ofls,te impacts are not expected. However, offsile monitoring will be conducted to 
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verify these expectations. 

A significant number of mobile species are not expected at the active disposal 
sites. On-site benthic communities are expected to be buried to varying degrees 
following disposal of dredged material. Full recolonization of the d1sposal sites is 
not expected during active use of the site since oontlnued disposal operations will 
tend to cover any recolonizers. Partial recolonization will occur each year during 
periods when dredging operations are restricted (due to fisheries closures), however, 
these recolonizers woutd be buried once disposal operations resume. Permanent 
recolonization of the sites is expected once they are no longer used for the disposal 
of dredged material (.Dexter et al. 1984; Rhoads and Germano, 1986, see references, 
Exhibit I). Prior to that time. the sites are not expected to p1ovide sutticient prey 
to attract addiliorial tnobile species beyond the few that were observed during site 
identification studies. 

The environmental monitoring element of 1he PSDDA plan Includes a predefined 
management response strategy dealing with how monitoring data are to be used and 
interpreted, i.e., "tngg_ers· for appropriate management action. These actions may 
Include addit1onal sampling a\ \he site ("verification sampling"), adjusting the 
eva,luation p(ocedures used to assess dredged material, or modifying use ot the site. 

Based on the questions set forth in paragraph 5.1. and utilizing accepted 
protocols. the monitoring plan specifies monitoring techniques, stations, and 
irequency for each of the selected Ph~se I area dfsposal sites. 

The key field analysis concepts used in the monitoring plan are: measurement of 
gladients, comparison to established guideline values. comparison lo baseline 
conditions, and comparison to nearby benchmark areas. Gladient measurements assess 
parameters down-current from Iha site. looking for evidence of offs1te movement of 
dredged material chemlcals of concern from that material. Sediment chemical values 
and bioassay responses whl be compared to Iha PSDDA guidelines to verify that the 
site Condition ll has not been exceeded. This analysis will serve as a check of the 
sampling aspects of the disposal guidelines, 1.e., characterization of1he dredged 
material. Also, analysis of on-site dredged material wlll help provide a "field 
reason to believe," basis for deciding when additional s1te studles are necessary. 

Comparison of oflsfte conditions to baseline conditions measured prior to 
disposal will be done to verify that no unacceptable changes have occurred due to 
dredged material disposal. Changes in parameters on-site and offsite will be 
compared to nearby relatively undisturbed areas (bimchmark stations) to de\ermine if 
changes are due to other sources or natural ·fluctuations. 

The most ir,tensive monitoring will occur during the first few years of s1te use. 
f11is will allow for early respo11se should unexpected ad11erse-lmpacts occur. Future 
monitoring effort may be lessened If monitoring 1ndicates no signiticant eflects have 
occurred, Q,e., PSDDA evaluation procedures are producing the expected results). 
Field studies will be conducted during the same seBson each year (i.e., during late 
spring). Intensity of monitoring may differ lrom year to year based on the volume of 
dredged material oisposal during the year at the site. A tentative schedule of 
monitoring studies has been established for the sites, but lhts schedule may be 
adjusted if Insufficient material 1s deposited at a site to warrant full study. 
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5.3 General Monitoring Plan 

The general monitoring plan consists of several types of field studies, each 
varying in intensity and frequency, and field measurement techniques. Illustrated in 
table 115-1, the various categories, parameters, and techniques, and their relation 
to the monitoring questions, are described in the following paragraphs. 

5.3.1 Monitoring Categories 

The monitoring plan will be accomplished in two separate steps: a baseline study 
before disposal takes place and periodic monitoring after disposal occurs. Table II 
5-2 contains the proposed schedule for baseline studies and environmental monitoring. 
This schedule assumes disposal volumes will be sufficient to warrant monitoring. 
Delays in opening one or more sites in 1988 could depress volumes and impacts which 
might be measured through monitoring. If volumes are too low to warrant cost
effective monitoring, monitoring implementation may be delayed. Decisions on 
monitoring effort will be made by DNA, based on actual site use, in consultation with 
the Corps, Ecology, and EPA. 

a. Baseline. The purpose of the baseline is to document conditions existing at 
and around the disposal site and at benchmark areas prior to disposal of dredged 
material. The information will serve as a basis for comparison of post-disposal 
conditions at the site, allowing an assessment of disposal impacts. Baseline data 
will be obtained for the same chemical. biological, and physical parameters that will 
be assessed during post-disposal monitoring. 

Baseline studies were initiated during the spring of 1988. While biological 
activities occur year-round at the disposal sites, spring months are normally the time 
of high biological activity. This is when new recruitment occurs to the benthos and 
demersal predators experience higher feeding rates. Accordingly, the spring is the 
time in which most benthic impacts can be expected and therefore it serves as the 
best period for checking site conditions. Monitoring will occur during this same 
season over the life of the program to allow a comparison of data for trend analysis. 

b. Partial Monitoring. The purpose of partial monitoring is to verily that the 
dredged material is staying on-site and that site condition II has not been exceeded. 
A minimum number of chemical stations will be sampled to determine chemical 
characteristics of the sediment. A map of the disposal area mound and spread will be 
produced to determine the location and direction of material movement. Both sonar and 
sediment vertical profiling system (SVPS) imagery will be used. In addition, SVPS 
biological data will provide a general impression of biological impacts on and 
offsite. Partial monitoring addresses two of the three key monitoring questions, 
(see Table II 5.1 ). 

c. Full Monitoring. The purpose of full monitoring is to determine if the 
physical, chemical, and biological, parameters, documented during the baseline study, 
have changed. Full monitoring frequency will vary by site and disposal volume. 
However, full monitoring will be considered alter 45,000 cubic yards of dredged 
material have been placed there. Two full monitoring studies are felt to be 
necessary with in the first 5 years of site use (depending on volume placed at each 
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TABLE 115-1 

RELATIONSHIP OF KEY MONITORING QUESTIONS TO 
TYPES OF MONITORING, PARAMETERS, AND TECHNIQUES 
USED INTHE PHASE I ENVIRONMENTAL MONITORING PLAN 

Monitoring Questions 

Malerial Site Condi-
Biologfcal 
Resources 

Stays tion II Not Unattected 
Onsite? Exceeded? Offslte? 

Types of Monitoring; 
Baseline X X X 
Partial Monitoring X X 
Full Monitoring X X )( 

Parameter: 
Physical Mapping X 
Sediment Chemistry-Onsite X 

-Offsite X 
Sediment Bioassay-Onsite X 
Infauna! Tissue Chemistry X 
Infauna! Abundance X 

Techniques: 
Box Cores X X 
Side-~can Sonar X 
SVPS X 

1 Sediment vertical profiling system. 
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YEAR 

1988 
1989 

1990 
1991 

1992 
1993 

1994 
1995 

1996 
1997 

1998 
1999 

~gg~3 
2002~ 
2003 

B = Baseline 
P = Partial 
F = Full 

TABLE 115-2 

PROPOSED SCHEDULE FOR BASELINE STUDIES AND 
ENVIRONMENTAL MONITORING AT EACH 

DISPOSAL SITE OVER A 15-YEAR MONITORING PERIOD 

SITES 

Elliott Bay Commencement Bay Port Gardner 

~1 ~1 
s, 
p 

F2 p F F 

F 
F f 

p 

p p 
p 

p p p 

1 The first monitorlng effort alter baseline will only take place after the site has 
been used and volumes are sufficient to reasonably expect that observable changes wlll 
be present. 

2Physicat monitoring only. 

3The years 2001. 2002. and 2003 are beyond the planning horizon for PSDDA, 
but were used in preparing the costs of the monitoring plan for the Phase I 
disposal sites. 
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.site) to establish whether unacceptable 1mpaots are occurring on or offslte. Full 
monitoring addresses all the quest-Ions discussed in paragraph 5.1 . (Also see Table 
Ii 5.1.) 

5.3.2 Monitoring Paramelers 

Three general groups of parameters will be measured during baseline and 
monitoring: physical, chem1cal, and biological. They employ different sampling tools 
and stations. 

a. Physical. The purpose of physical measurements is to document the aerlal 
extenl of the disposal impact area and subsequent material movement. This is 
accomplished through mapping the topography (macroscale) and microscale sediment 
characteristics of the site and surrounding area. 

A sidescan sonar will be used, if possible. to document the macrosoale topography 
of Iha s1te, including down-currenl sediment movement. as well as provide some 
indlcation of small scale relief (sediment surface texture). Based on the side-scan 
sonar imagery, SVPS stations will be used to examine the depth of disposal material on 
the flanks ot the disposal mound relatrve to the site bounda.ries. These data will 
provide a quantitative Indication of the location and direction ol disposal material 
mov-ement. 

b. Chemical. Chemical monitoring stations will be sited based upon the 
evidence of possible material movement oflsite as shown by the physical data. The 
purpose of chemical measurements is to document the presence of chemicals of concern 
on and offsite doe to dredged material disposal and establish If they are causing 
unacceptable adverse impacts. This serves as a ctieck on the sampling and analysis of 
the dredging site sediments. It answers the questions: (a) was tile dredged matedal 
properly characterized; and (b) has the site management condition been met? 

c. Blologlcal. The purpose of biological measurements ts to augment chemical 
measurements by documenting benttiic organism responses to the presence ot chemicaJs in 
their environment. For the disposal site, bioassays will be used to check the site 
management condition. Biological tests of off site stat1ons will measure biological 
responses tll rough bloaccumulation tests and a check of benthic infauna abundances. 
These responses will be compared to baseline and/or along a gradien! 10 determine If 
there is. an unacceptable impact from dredged material disposa.1. 

Measurements will be rnad.e on the bioaccumulatlon of toxic chemicals in the body 
tissue oJ sessile benttiic organisms such as worms and clams that have been exposed in 
lhe laboratory to sediments taken from the field. Bioacoumulation examines the 
relative exposure of these organisms to chemicals in the sediments. overlying water. 
and suspended particulate ma tier (nephelold layer), and th:e relative uptake of those 
chemicals, Chemical benthic species have ln1Pllcations for lhe health ot the measured 
organism, and for the degree to which the contam(nant levels may affect tissue 
residues of predaiors. 

d. Ollsite Benchmark Stations. The purpose of offsite benchmar~ slalions is to 
determine ii differences in chemical and biological measut'ements, noted during 
monitofing of the disposal site, represent natural or background variation at a 
similar depth and substrate within the general area. In general, benchmark samples 
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wlll be arch1ved and analy-zed only II changes in parameters occur at the other 
monitoring stations thatrequire a banchmarloi comparison. 

5.4 Data Analysis, Interpretation, and Response 

5.4.1 Introduction 

Management of lh.e disposal sites will be based upon analysis and Interpretation 
of the field monitoring data, and upon subsequent agency administrative decisions. 
Monitoring data will be analyzed eltlier through an evaluation based on the PSDDA 
dredged material disposal guidelines or a statistical comparison of the monitoring 
data to baseline data. Interpretation of the monitoring results In terms of 
ecological signiHcance will require an understanding ot the data evaluation 
proc-edures and professionaJ judgment. In addition to data analysis and 
lnterpretation, site management actions will depend on the degree of environmental 
risk and oiher considerations, e.g., feasibility. 

Statistics will be employed in the data analysis phase, solely to identify where 
observed differences between monitoring data (obtained subsequent to use of the site 
for dredged material disposal) and baseHne data (obtained prior to site use) are 
potentially significant when considering the methods used, the variability of the 
parameters measures. the number al measurements made on each parameter, and the 
magnitude of the observed differences. Statistics. consider the accuracy and precision 
ol the monitoring methods In indicating whether the obseived differences at the 
disposal site warrant further professional evaluation. StaHstieal significance does 
not imply ecological significance; professional judgment is essential ln Interpreting 
monitoring Indications and recommending site management actions. 

Statistical indicators used in data analysis are often developed by application 
at statistical power analysls, a widely applied environmental planning tool for 
considering the relationship between parameter variability, the number of samples to 
be taken, and the statistical confidence desired in lhe resulting data. The 
statistical triggers used in the monito1ing plan are determined primarily by the 
variability of the parameter being measured and the work effort (number of samples) 
allocated by the monitoring plan. They represent minimum differences that should be 
observed before additional data interpretation (to cons1der ecological significance) 
1s conducted. · 

Several study participants suggested using differences between monitoring and 
baseline data thal were substantially smaller than those shown in the monitoring plan 
for determining if a condition of concern exists. However. the power analysts (-See 
appendix to Exhibit I) Indicated that these smaller differences would not be possible 
to measure without substantially more samples and analysis or significantly reducing 
the desired confidence leveL Consequently, the study participants agreed that the 
statistically-derived differences were the best possible, given the current level of 
monitoring effort proposed. 

5.4,2 Data Analysis 

Onsite monitoring will be limited to verification that the site management 
condition II has not been exceeded. This will be done through analysis of onsite 
sediment chemical concentrations and bloassays. II the site management condition is 
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being exceeded, then disposal guidelines adjustments will be considered. 

Analysis of the monitor1ng data for offsile checking and development of a 
management response to the findings is a more complex process that includes both 
stafistrcal procedures and p/ofessional review of the data. Each step in the 
three-step process can be posed as a question that must be addressed before moving to 
the next step in the dedsion-making process. The answer to each question determines 
whether further evaluation of the monitoring data is required. The question 
associated with each of the decision-making steps is: 

Step 1: Are the value tor the pa/ameters measured during monitoring different 
than the values found during the baseline? 

Step 2: If differences are found. are they due to the disposal of dredged 
material or due -to other causes (changes due to 0th.er chemical sources or due to 
natural variation}? 

Step 3: If the differences are due to the disposal of dredged material, what type 
ol management action is warranted based on an assessment of the ecological Impact 
associated with the changed conditfons? 

The first step in the process 1s to determine whether the values observed during 
lhe monitoring effort (partial or fUII monitoring) differ from the values found during 
the baseline {step 1 in Iha site management process). DeP,ending on the parameter being 
evaluated, one of .several methods are used to determine (f the monitoring data are 
different 1rorn the baseline values. Sediment chemistry and SVPS data used to determine 
if the dredged matenal has spread beyond the disposal site are compared to data on 
sediment Characteristics gathered during the baseline for stations at the s1te 
perimeter line located a,pproxlmate.ly 1/8 of a mile beyond the site boundary. 

Offsite chemical concenlrations and bioassay results at other stations are 
compared to b.aseline values for sediment chemical concentrations and toxicity (for 
bioassay). Data on benlhic body burdens and benlt'tic abundance are statistically 
compared to the baseline data to determine if differences between the data are 
supported. The interpretation guidelines for all of these comparisons is presented In 
Exhibit L 

If comparison of !he monitoring data to the baseline data does not indicate that 
any oHslte changes have occurred since dlsposa! activity began, then it can be 
reasonably assumed that dredged material discharged at the disposal sites is staying 
on-site. However. if any ot the-data are fo-und tci differ from the baseline values 
then a question arises as to whether the differences observed are due to dredged 
material disposal or due to other factors operating within the disposal site area 
(step 2 in tile site management process). 

11 changes are detected, the archived benchmark samples from the recent 
monitoring effort must be. analyzed ·and compared to tile appropriate baseline benchmarl< 
station data. If, after <-1nalysis, changes are also observed in the benchmark data, 
then the changes observed In the monitoring data from the disposal site area may not 
be due to dredged material disposal, but due to other factors. At this point in the 
decision-making process, three decis1on scenarios are possible with respect to the 
benchmark data and their fmportance in determining what may have caused the changes 

II - 42 



observed at the disposal site. 

Scenario 1: II the monitoring benchmark and baseline benchmark data are not 
different, the changes 1n the monitoring station data reflect a potenti,d impact frorn 
disposal of dredged material. 

Scenano 2: If the monitoring benchmark for benlhic body burdens and benthlc 
abundances and baseline benchmark data for these parameters are slgniflcantly 
different, bllt that difference is not sufficient to account for lhe diflerence in the 
monitoring data for the oftsite stations, the changes In the oflsite monitoring 
stations data also reflect a potential impact from disposal. 

Scenario 3: II the monitoring benchmark and baseline benchmark data are 
significantly different, and that differenc:e is sufficient to account for the 
differences in the monitoring station data, the changes in the monitoring stations 
dat,i most probably reflect Puget Sound intluences other than dredged material disposal 
(e,g., from natural variation or other chemical sources). 

5.4.3 Response 

If, after evaluation ot the benchmark data. the changes observed 1n the vicinity 
of the disposal site are concluded to not be due to disposal of dredged material 
(scenario 3), than no management actlon would be required. If, however, anaJyses of 
the benchmark station data suggest that changes around the dfsposal site are probably 
due to dredged material disposal, then best professional judgn1ent will need to be 
applied in evaluating the ecological significance of the observed changes (step 3 Jn 
the site ma.na.gement process). The variety of management actions that might be 
appropriate at this time could include {in order of increasing significance): 

o analysis of the remaining archived samples for the other 
monitoring parameters to determine the extent and the ecological 
significance of the changes; 

o offsite investigations to verity the presence of dredged material and to 
determine the extent and ecological significance of the effects; 

o program adjustments, such as modlflcatlon o f site use or amendment of 
disposal guidelines to bring the site management into the Clean Water Act 
requirements Oi not allowing unacceptable adverse impacts; and 

o major program responses such as site relocalton or mitigation at the 
existfng sites 

Any action, however, must be based on a careful evalualion by all the PSDDA 
agencies of the monltoring results and an Interpretation of these flndihgs relative to 
potential ecological signiiicance. 

5.5 Agency Respopsibilllles, Cost.s, and Funding. 

Basellne monitoring will be conducted by Ecology with $450,000 appropriated from the 
state general fund for this purpose, The Corps and DNR will be jointly responsible 
for subsequent ehvlronmental monitoring. Morlitorlng studies will be coordinated to 
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minimize costs, assure proper temporal sequencing, and data compatibility. 
Environmental monitoring reports produced by the Corps and DNA will be exchanged and 
provided to EPA and Ecology for technical review. from these reports Ecology will 
prepare a summary report that will be the basis for the period review by the PSDDA 
agencies. affected local governments and other interested parties of disposal site 
monitoring (see Chapter 7). 

The Corps will generally be responsible for the costs of physical monitoring, 
currently estimated at $191,600 for the fifteen year period. ONA will generally be 
responsible for the costs of chemical and biological monitoring, currently estimated 
at $1.435,800 for the 15 year period. Current projections of environmental monitoring 
costs by year are shown in Table II 5-3. Sources of funding are discussed in section 
7.5 
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TABLE TI 5-3 

PROJECTED ENVIRONMENTAL MONl'iORING COSTS 

STATE PHYSICAL 81O/CHEMTCAL TOTAL 
FISCAL MONITORING MONITORING PROJECfED 
YEAR (CORPS) (DNR} COSTS 

1989 $ 27,4()0 $47.500 $ l 74,9(Xl 

1990 15,.500 [59,700 175,200 
1991 132,Hlo 314,000 346.J 00 

1992 15,§()Q 159,700 175,200 
1993 26,200 315,200 341,400 

1994 
1995 10,70() 
!996 

47,700 58,4()() 

1997 
1998 21,400 98,300 119,700 
1999 10.7CXl 47.700 58,4()() 

2()0() 
2001 

2002 
2003 32. 1 ()() l46.QOO l78.JOO 

TOTAL $191,600 Sl.435,SOO $1.627,400 
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6. DAT A MANAGEMENT 

6.1 Introduction. 

This chapter descnbes how data, collected ln implementing the PSDDA management 
plan, will be managed through an overall data management system. Data on sediment 
quanty are currently colle-cted and stored through a variety of mediums from elaborate 
computer systems to simple paper files, Several majpr studies have utllized 
microcomputer systems, While sediment data from everyday processing of dredging 
project permit applications are assembled In paper files. 

The PSDDA study l1as generated considerable data in developing sediment evaluation 
procedures and the extensive gathering of biological and physical data on preferred 
cllld alternative disposal sites. Implementation of the PSDDA plan will produce much 
more data and a requirement tor immediate data analysis. This further supports the 
need for an overall dredged material data management system. It is the intention of 
the PSDDA agencies that data be collected and stored in a lormat that Is useful to as 
many users as possible, with the data easily accessible to all interested parties. 

An annual review will be oonducted by the PSODA agencies and other interested 
parties of all elements of the management plan based on the env1ronmental monitoring 
data collected for each of the seleeted public multi-user unconfined open-water 
disposal sites, and the data generated from Implementation of the dredged material 
evaluation procedures. Consideration will be given to costs and environmental effects 
associated wHh the plan as well as new findings result1ng from nationwide and Puget 
Sound research. The Intent is to ensure appropriate management adjustments are made 
on a timely basis, consistent With adequate supporting information and sound 
scientific considerations (see Chapter 7 for further disc-Jssion of the annual review 
and upd;aie ot the PSDDA plan. 

6.2 Data Managemen1 Objectivm;. 

Some of the data resu lting from the PSODA program will be immediately analyzed 
with the results used In administrative decisions. This includes sediment test 
results and envi1onmental monitoring. Other data, such as disposal site use fogs, 
will be stored fo r docurnentatlon or later long-term evaluations. The obfectives of 
data management are to (a) facilitate the implementation of the PSDDA management plan 
and (b) provide the means for review and Update of fhe plan. 

As regulatory agencies and project sponsors are interested in the costs 
associated with dredged material evaluations, permit applicants may be asked to also 
provide information on sampling and testing costs incurred. This cost data could 
then become part of the overall data management program and be readily considered 
durlng annual program reviews. 

6.3 Dredged Material Test Data. 

D(edged material sediment lest data, obtained by the Corps for Section 1 o and 404 
permit applications and by Ecology for Section 401 water quality certifications, will 
be maintained by the Corps on a computer system. Cost data on sampling and testln!;) 
wlll also be cotleated and maintained on the system. The Corps will prepare an annual 
report summarizing data for dredged material tested over the previous dredging year 
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(which ends on March 15). Sediment quality data from environmental monitoring of the 
disposal sites will also be ma1ntained on the Corps computer system. See paragraph 
6.6 for related sediment quality data management activities by Ecology. 

6.4 Dredging and Disposal Perm1t CompTiance Data, 

Dredging site Inspection plans and permit (DNA and Corp$) CQmpllance flndlngs 
collected by Ecology and the Corps during dredging site inspections will be sent to 
DNR as they are developed. DNA will store these data in a hard copy file along wilh 
disposal sile use permit compliance findings obtained by DNR and the Corps. 
Compliance findings and operational status wlil be stored by ONR on a personal 
computer for active projects. DNA will provide an annual permit compliance report to 
the relevant local Jurisdictions, other PSODA agencies, and other Interested parties. 

6.5 Environmefltal Monitoring, 

DNR and the CQrps will share environmental monitoring responsibilities In 
recognition of each agency's defined regulatory responsibilities and requirements 
under the CWA. DNR will be generally responsible for blolo91oal and chemical 
monitoring and will provide that data to the Corps for input to the PSDDA data 
management system. The Corps will be generally responsible for physical monitoring, 
including the collection and analysis of physical data and inputing these data to the 
PSDDA system. 

Technical reports will be prepared by the Corps and DNR, for their respective 
monitoring activities, for each disposal site within 2 months alter field data have 
been collected and laboratoiy work completed. These reports will summarize the field 
data. analyze lhe significance of the data In relafion to the monitoring objectives 
and draw tentative conclusfons as to whether or not the data suggest a basis for 
concern based on ecological signiiicance, Copies of the reports will be provided for 
technical review to the other PSDDA agencies. Ecology will prepare an environmental 
monitoring summary report based on the Corps and DNR technical reports. The summary 
report will be part of the annual review of the PSDDA plan with copies ot this report 
available to the PSODA agencies and other interested parties (see Chapter 7). 

6 .6 Data Management S.Y.stern. 

The Corps wlll be responsible for developing and maintaining the computerized 
information management system for the dala described in paragraphs 6.3 and 6.5 above. 
The other PSDDA agencies will have access to this system. To ensure greatest possible 
utility, ihe-sy:,tem wm be planned on a cooperalive basis through a PSDDA agency 
representative da1a management working group. A separate interagency agreement or 
other document will set forth: (a} the scope of the system; (b) qvaHty assurance 
(OA) requirements for data entered Into the system; (c} data input and output formats; 
(d) responsibilities for data analysis; (e) system accessibility: (f) agency 
responsibilities; and (g) other appropriate aspects of concern lo the PSDDA agencies. 

The Corps PSODA database system will be real time, accessible to the other PSDDA 
agencies and In a format oompat1ble with Ecology's data management system and, to the 
extent feasible, also compatible Witll the Pu.gel Sound Water Quality Authority 
(P.SWOA)'s system. The Gorps will perform a quality assurance (OA) check of all 
sediment test data resulting from proJact evalualtons prior to entering these data 
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1nto the PSDDA data rnana_gement system. Stored PSDDA sediment test data Will be 
provided to Ecology for updating sediment quality values used -to compute the Apparent 
Effects Threshold (AET) values which are employed In setting the screening level (SL) 
and maximum level (ML) values for the PSDDA evaluation procedures {see EPTA seclion 
II). Ecology may also use other Puget Sound sedtrnent data that meets QA checks for 
updating the AET values fncluding that data (esulting from the Puget Sound Ambient 
Monitoring Program (PSAMP) and other programs. As part of this update Ecolo_gy will 
assess the need for changes in the sediment quality values used In the PSDDA 
evaluation procedures and present this assessment along with supporting data and 
analysis to 1he other PSDDA agencies as pan of the annual review ol the PSDDA pl,m. 
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7. PSDDA IMPLEMENTATION 

7. l General Requirements 

Individual and cooperative alllions will be required by the Corps, EPA, DNR and 
Ecology, local govemmems and others co implement the PSDDA Management Plan. Many 
aspects of the plan relate 10 individual actions under Sections 404 and 401 of the Clean 
Water Act. Some of these aspects, p,u-ticularl y dredge-i;i material te~ting, test 
interpretation, and decermination of acceptability for unconfined, open-water disposal, are 
highly technical and complex and therefore require considerable expertise for proper 
evaluation. Accordingly, technical expertise required for project analysis will be 
contributed by each of the regulatory agencies and the annu!ll reviews of the dredged 
material evaluation procedures wil l be a cooperative undertaking by all four PSDDA 
agencies. 

Close coordln.ltion will be necessary to implement the PSDDA plan. New scientific 
information is co11tinual1y bemg developed on PugerSound water and sedimem quali ty, 
on rhe toxicity of vwious cher,1icals of concern, and on appropriate testing proroco\s. 
These fat.:ts, along with the recognition that agency personne.J changes will occur, 
require establ ished oornmunica.tions procedures. Dredged material management activities 
needing forerngcncy coordination include the foliowlng: 

o Review und proce~sing of pemtil applications for dredging and dredged 
mnteri:1) t:lhposal. 

o Application or dr.:dged macerial evaluation procedoros ro detem1ine testing and 
test interpretation for specific projects. 

o Consii.h!ratio11 of adjustments in dredge<l marerinl evaluation procedures. 

o U~c of public multi-user, unconfined, open-water disposal sites. 

o Environmental monitoriug and consideration of adjustments to disposal site 
environmental monitoring. 

o CoMidetation of new disposal sires and/or changes in existing site Jocntlons or 
boundari(!S, 

7. 2 Roles and RcNponsibilit1es 

The various roles and responstbilities of each of the four PSDDA agenci~s, for 
implementation of the proposed manugement plan, nre discussed in the foUow'ing 
paragraph~. lmplcm1!m;1rlon is prc:<,llcated, where approprlute, 011 the availability of 
req uired fund~. 

7.2.l. Corps of Engintiers 

Tho Corps will : 

a. Co.operate with EPA anu Ecology when processing applications for Section 404 
ptim1i1s. 
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b. 

C. 

d. 

r. 

g. 

h. 

i. 

I, 

Provide Secti<m 404(b)(l) dredged material evaluation reporcs 011 Corp~ dredging 
projeci.s to Elcology and EPA prior to making disposal c!eci~ions. 

Develop a dredging and disposal operation inspection plan (see Sectioo 3.3.2 ;ind 
Exhibit 0), for each Corps dredging and disposal project and pmyjde il copy 10 
ecology and DNR prior to irliti:11-ion of dredging. 

Comply with all appropriate disposal site use requirements (.see Chapto:r 3) wbcn 
the disposal site is befog usccJ for Corps dredging projects. 

Consider, 111 conjunction with EPA, PSDDA sedimem evaluation procedures, 
including dispMal guidelines, in specifying dredged material sampling and testing 
rc4uirements for Section 404 permie;. 

Inspect euch Corps iUld Corps permi11e.<l dredging and disposal project in ij sJmilar 
manner as Ecology and DNR in~pcct nOll•Corps dredging and di~l)OSal projects (see 
Ch~pter 3). 

Advise Ecology and DNR of any violations to the Section 404 p1mnit by Corps and 
Corps pem1itte(l dredging conuactors. Also advise Ecology and DNR of any tu:tions 
the Corps rcgarils as being required becau~c of the violation(s). 

Provide 10 DNR the ili5posal sire use repons on Corp~ and Corps pcrroiued 
clrcdging projects. 

Prepare, by July of each year, the annual summary report on dredged material 
sampling and testing conducted over the previous d.redginS year (which ends On 
March 15) for Section IO and 404 dredging ru1d dredged material disposal project 
actions (permits, exist ing propose.ct Corps projects and those under study); and 
Section 401 water qu!tlity certifications. Reports will include data on the costs of 
sampling aJJd testing. lnfc,rrnation will be provided for each public multi-user 
unconfined open-water disposal site. 

Conduct physic;il environment;1l n1onhoring studies of the disposal sites and 
coordinate these with DNR hiologicul and chemical t'nyjronmen1al mnnitoting 
studies, lf)J)Ut tht physical mo11itorlng data to the Corps' liatu managoment syscem. 
Prepare, w1thi11 two months of' the <.:l11'llplet1on of the moniroring studies, a, technic;al 
rcpon 011 physical monitoring for ench di$posal site for lime moniWriflg evi;,nt.. 
Relate the new monitc)ring data to data from previous monitoring IWCnts. Provide 
thusc report,:; co EPA, DNR und Ec•iiogy for technic.il review. Review environmental 
monitoring and disposal site use repons prepared by ONR :md Ecology. As pan of 
the <1n nual PSDDA plan review and update (see 111. below) present Corps proposed 
disposal site management ,;h;tnge~. 

[n conjunction with EPA. DNR and .l:icology, review the setliment quality values and 
biological re~ ls u~ed in the PSDDA dreclgeo material evaluation. procedures, and 
assess the need for changes in these procedu.res based on environmetllal monitoring 
tlat:l, Other pen inent environmental information e.g. Ecology's ex_panded sedimenc 
quali ty data m:mugctnent system, new research findif!gs, etc,; anl;l cost 
considemtton, (including aspects of dredging and drl3dged material disposal in 
addition to sampling and testing), As pan of the nnnual PSDDA plan review and 
updato, prnse11t Corps proposed changes to the evaluation pwtc<lures. 
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I. Develop ru1d maintain a cenrralired computer data based ~y£tem for a.II pertinent 
Section 10, 404, and 401 dredged material sediment quality data and physical, 
chemical, and bic:llogical baseline and cr1vlronmental monitoring data collected for 
each publ ic mulli-USt.-r, unconfined open-water disposal site. Make the data and 
th<:! computer system accessible lo EPA, DNR, and Bcology. The data will also be 
made available to others, subject to request processing requirements, 

m. Convene, in January of each year, the .annual PSDDA plan review and update 
meeting, prepare, the meeting record, and distribute by March the notification to 
in terested parties of agreed upon changes to the plan. The Corps will implement 
1hose plan ch:ing~s. if any, th3t are in agreement with applicable Corps policies 
and within its authorities, responsibilities, and funding c-.ipabilities. 

7,2.2 Environmenral Protl!ction Ag~ncy 

EPA will: 

a. CoMider, in co11juoction with the Corps, PSDDA sediment evt1luation procedures, 
including dis1losal guidelim:s, in specifying dredged rnnterb.l sampling and testing 
requirements for Section 404 pennits. 

b. Review the annual !iummary report prepared by the Corps on dredged material 
sampling and lestiog for Section 10 Md 404 pennils and Section 40 l water quality 
cenifications. 

c, Reviuw Section 404(b)(l) material evaluations for Co,rps projects in cooj)6ration 
with ll1e Corps and Ecology. 

cL Review Corps, DNR and r.cology envitonmcntal moni toring and site use reports. 

e. 1n conjunction with the Corp~. DNR :.nil Ecology, review the dredged material 
ev~luation procedures based on 1he considerations identified in paragraph 7.2.1 k. 
above. As part of 1hc unounl PSDDA plan review and update (see f. below) 
present EPA proposed changes to the evaluation procedures. 

f. Pa.rticip~te in the annual PSDDA plan review and update meetillgs. Implement those 
agreed upon plan changes, in any, that are in agreement with applicable EPA 
policies iwd an, within its authorities, responsibi lities, and funding capabilities. 

7.2.i Department ofNawraJ Rcsourci,s 

DNR wlll: 

a, Amend. WAC 332-J0 J 66 to bl! <;0nSistent wi th the disposal site sele,:tion and 
mairngcincnt process developed through PSDDA, including revising the fe., schedule 
and internge.ucy coordinating comminee. 

b. Notify existingdu,po~al site permitte.es th11t their existing DNR permits wi.11 have to 
be amended prior w use of the preforred d..isposal sites. 

c. Acquire h>cal shorelirlc manng_ement permits for preferred unconfined., open-water 
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d. 

e. 

f. 

h, 

L 

J 

k 

I. 

fll , 

di~posnl siie$,l'or the inax'imum period pennissible (currently 5 ye;mi). 

Perform disposal site user pcrrnil (DNR) compliance i•nspections, 

Enrer imo formal 11greemen.t with the U.S. Coast Guard for continued use of the 
VTS (Vessel Traffic System) for verifying proper dlsposal barge posi_rion1ng at the 
Ellion Bay preferred disposal site. 

Estab1ish varlatilc range radar reference points for use by disposal barge operators 
at Commencement Bay, Eltiou Bay, and Port Gardner disposal sites. 

Establish Loran-C coordinates for use by disposal barge operators at the 
Commencement Bay and Elliott 'Bay disposal sites. 

Continue use of current DNR t.'.ultit management sy~rem for tracking disposal site use 
and share tJ1is information with all i11te1ested p8.11ies. 

Review the. annual summary report prepwccd by !he Corps on dredged material 
sampling and testing conducted for Section 10 aocl 404 pem1its a.nd Section 401 
water qual ity tcrtifications. 

Conduct chemical aml biological envlronmen1al monitoring scudle$ of the public 
mulli-uscr, unconfined ope11-water disposal sites and provide theseruu:a to the 
Corps for input to the Corps' data management system. Prepare, wittrin two months 
of the completion of the monitoring studies, a technical report for each diilpOSal 
site for tha1 monitoring event. Reliite the new monitoring data to data from the 
b;isclin<: Md/or prt:vious monitoring events. AS part of the annual PSDDA plan, 
review and update (see rn. below) present DNR proposed dispo~al site m:magement 
plan drnnges. 

Prepure annual sice use repons ,ind provide to PSDDA agencie~. local shoreline 
jurisdictions, and others. 

ln conjunction with the Corps, EPA, :rnd Ecology, review the sediment qualitr 
values und biological tests used in the PSDDA dredged m,tterial evaluation 
procedurc8 based on 1he co11sklera1ions idcn tifie(i in paragraph 7 2, I k. above .. As 
part of the a11nual PSDDA plau review and update present DNR proposed changes 
to the evaluation procedures. 

Participate in !he an11ual PSDDA plm1 review and update meetings. Implement those 
agreed-upon plan clmngcs, if 1my, that a.re in agreement with· applicable DNR 
poUcies, and within II~ authorities. responsibilities, and footling capabilities. 

7 2.4 Depnrtn1ent or Ecology 

Ecology wtll: 

IL Adopt, through regulation or a~ agency guidelines, PSDDA dredged material 
evaluation proceduros as~ basis for Section 401 w;ner 4.uality certification 
determinations. 

t,, C',onduct basehne studies at e3th disptis.11 site in confomumce with the PSDDA 
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monitoring plan and transmil data to Corp~ for erury lnto Corps' OJ"t'.dged material 
data management sysrem. Provide these data to DNR for conwatison wit.b resulL~ 
from subsequent environmental monitoring studies. 

c . Develop dredging operatton inspeclion plans for non-Corps projects and coorcllnatc 
with the Corps to a~sure inspection pl:lJls are similar 10 those for Corps projects. 

d.. Conducr onsilc inspections of Co!JlS (pt:t the Corps developed inspec.tion plans) and 
non-Corps dredguig projects and report results w the Corps. 

e. In conjunction wilh tho Corps-, EPA, and DNR, review the sediment qualtty values 
and biological tests used in the PSDDA dredged material evaluarion procedl,Jfe~ and 
assess the need for changes in these procedures based on the considerarions 
identifie<,l in pruagraph 7 .2.1 k. above. As patt of the annual PSDDA plan review 
ancl update (see i. below) present Ecology proposed changes to the evaluation 
procedures. 

r. Review T'lNR aud Corps disposal site use anll environmell(aJ moni toring technical 
reports. 

g. AsstsL local governmems in amending their shoreline management master programs 
to be eonsis1en1 with PSDDJ\-n!commended model shoreline master progr.J.m ele1oenrs 
for unconfined, t1pt!n-water dredged material disposal (see Exhibit D). 

h. Prepare, within two months of receiving the Corps and DNR technical monitoring 
reports, a summary report 0 11 the physical, chemical and bio[Og,ical environmental 
monitoring studies which assesses the effectiveness of the environmental monitoring 
plan and the need for changes in management of 1he public multi-user unconfined 
open-water dfap0sal sites in accordance with the proceuures conrained in Exhibit I. 
Provide this report. at least one month prior to the annual plan review meeting, to 
I.he Corps, EPA, DNR and other interested panics, e.g., local shoreline juriscLiclions, 
lncliai1 tribes, pons, ere. As part of the annual PSDDA plan review and update 
present Ecology proposed disposal site management changes. 

i. Particip;ite in tfo: annual PSDDA plan review and update meetings. Implement those 
agreed upon plan chnngus, if any, tJ1~L :ire in agTeement with applicable Ecology 
policies and within ils a11!'1ori1ies, respunsibilities, and fundlog capubilities. 

7.2.5 Local Shnrclint:! Jurisdicclons 

The City of Seallle. tht< City of Everett, 11.ml Pierce County shall perform the 
followi ng; 

;\. Use PSDDA prograJll dm:urnems for reviewing disposal site shoreline permit 
applications submineJ by DNR for preferred di~posal sites. 

b. Issue shorclint: pemiits to DNR for PSDDJ\ preferred disposal sites for 5-year 
pcril)(Js with Option for J-ye.ir extcnsicm. 

c. Amend, as ~(>On ~~ pracLicllble, local shoreline n1am1geme11t master programs to be 
consistent wHh PSfJDA recommended mod.cl shoreline mast.er progr.im elemems for 
unconfined. ope11•wa1t;r dredged material disposal (see exhibit 13). 
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7 .2.6 Other Interested Parties. 

Interested Puget Sound ports, Indian tribes and olber organizations will be given 
an opportuni1y 10 participate in the imnual reviews of the PSDDA plan and have access 
10 technical data/reports ,esultin.g from environmental monitoring of the permitted 
cli~-posal sites. 

7.3 A\Jlhorities 

Basic authority and resJ)onsibility for decisions on the disposal of dredged materials 
wilJ rest with the Seaule District Engineer, Corps; d1e Region X Administr~tor, El'A; the 
Commissioner of Public LanciJl, Washlngton DNR; and Director, Washington Ecology. Each 
agency will carry out its roles and responsibilities 11s defined in paragraph 7 .2, under 
existing authorities. 

7.4 Annual Re.view and Plan Updates 

As note(] above art annual review of the PSDDA plan will be undertaken by the 
Corps, EPA, DNR. and 6cology co assess impacts and the need fot plan revisions based 
on borh environmentnl and economic considerations. Other interested parties will be 
given an 1.>pporttJni1y 10 participate in the reviews (see 7.2.6 above). Scientists and 
other dredged mate.ri.ll e~perls may also be \nvitt:d 10 participate. If these reviews 
establish that chimges to tht plan are appropriate then lhe changes wiU be made oy tbc 
above asencics w'ith all imercs,ed part·ies notified of the changes. All pl.an changes will 
he subject to the review of the heads of the above ,1gcncies. 

The plir(lose of the reviews will be to assess how effective and efficient tho 
process is in meeting the PSDDA goaJ am.I objectives. Issues 10 be covered during the 
annual reviews may include, 

a. Whether eovironm;:n1al lmpac1:; of disposal arc within acceptable and prescribed 
levels. 

b. Whether (he1e have been ally serious navigational confllClS over use of the disposal 
s1tes. 

c. Whether the PSDDA guidelines for sediment evaluation and sire impacts continue to 
be adequate Md necessary. 

u. Whuther dcveloprnents in the state•of.the-art elsewhere might be incorporated 10 
betrcr meet the PSDDA goal and objectives. 

The typical seL1ucnce of events from monitoring to tl1e a1111unl review meeting will 
he as follows: 

,l. Environmental Monitoring 

PNR cooduc1s b1olog,cal/chemical monitoring. 
Corps condut:ts physic:Ji 111011itoring. 

b. T"chmcal Reporl~ 
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Within two months of completing monitoring studies, DNR aod me Corps prepare 
repons on the results. 

By July of each year, the Corps prCpl.l:\"eS a surnmnry reporJ:_0n dredged material 
sampling and testing. 

DNR and the Corps submit their reports to each other and LO EPA, and Ecology. 

The Corps provide~ the stored PSDDA scdit:rtent test data to Ecology. 

c. S u.nu:nary reports 

Ecology prepares reports on: a) monitoring plan effectiveness and recommendations 
for changes; and b) sediment quality values and rocolllrtlended changes in the 
S<-'TeCning i~vds and rna.xinmrn levels used in the disposal guidelines. 

Eco-logy submits these reports to DNR, EPA, and the Corps at teas.tone month 
before the annual review meeting, 

,L. DNR, EPA, Ecology, and the Corps nucnd rbe annual review meeting. 

7,5 Program Fundins, 

Wilh implementation of the PSDDA pJao, ongoing dmdged ma1erial regulatory 
functions of the agencies wlll continue hut at expanded levels for --ecology, DNR, and 
the Corps. 

Historically, the Corps and EPA u,e Fcd,eral appropriations for administering 
dredged materiiil disposal pem1its and compliance effo,1.s. The Corps- is expected 10 
incur a permit adminhtra1ion and compliance program cos1 increase. Ecology will 
experience increased cos1s for pen nit admini~tration and will conrimie to fund its 
program from the State general fund, The major new program costs for PSDD/1 are for 
the environmental bu.wline mid monitoring srudies. The phase I environmental baseline 
studies, estimated to cost $450,000, have been funded by the Washington legislature 
through Ecology. 

Environmental monitoring responsibili1ies wil l be shared by the Corps and DNR. 
The Corp$ will be respon:rihle For physiclll disposal site moni1oring consistent with 
Federal requfremems under Sec1io11 404. The cost for physical moni1oringis currently 
esrimau::d at $19 1,600 (excluding inflation) over 15 years. 

DNR will be responsible for chemical and biological monitoring. These costs are 
currently estimated m Sl .435,800 (excluding inllatlon) over ! 5 years. DNR will cover its 
administration and cnvlronmenml monitoring costs through a combination of general fund 
requc$tS and user fees, Expenditure of state general funtl money for this purpose is 
appropria1e since most sediment coniamination was caused by upland runoff and sewage 
discharges rather 1han the marine lndnstries which require dredgiug. 

The 19!!7 h,gislature ttLHhoriied DNR to establi$h foes for rnanagement of dredged 
material disposal. TI1c foes are Hmlted to the amount 11ecessnry to cover the costs of 
disposal $i1e munageme.ru, The legislature also 3ppropriated $193,000 from the general 
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fund to help fund e-nvironrnental monitoring during the FY 87-89 blennlurn and 
established an Aquatic Land Dredged Material Disposal Site Account to receive fee 
revenues-. 

DNR e~tabli~hetl inaial dispO$al site u~cr fees in June, 1988 through the regulation 
adoption process which provided for public.: review and c.:omment. Fees arc based on 
projections of dfaposal volume and general ftmd nppropriations, Cnrrent (conservative) 
estima1es of disposal volumes are shown in Table TT 7-1. 

Based on projections of general ftJnd appropri11tions and fee revenues, DNR !;ct initial 
Phase I user fees at $.40/cubic yard, Ttiis assumes Lhal D!'IR will receive State general 
fund appropri:1tions tulaling $673,(XX) over three bienniums. If revenues and costs <Ue ilS 
projccred, DNR should be able to decrease the fees after the major monitoring ufforts of 
the first few years. Dy l~w, fees are llmited to levels nece~saty to ,cover program costs. 
The bnsis for lhe fees and altcn\ativc- nser foe/general fund funding scenarios will be 
fully discussed prior 10 fucure fee revision. Fees will be adjusted periodically based on 
lhc availability of general fund money, actual user fee revenues and monitoring costs, 
and on updated projecttons of disposal volumes, 

7.6 Economic Q)sLs, 

The PSDDA plan will have an economic imjYJcl on the private sector, Puget Sound 
porL~, antJ Others ptifom)ing drtdglng activ1tics. Even though sampling, testing, and 
test interpretatio11 costs are expected to rise for some projects by as much as 34 
percen1 (see F.P1'A Chapter 5), rhe overall impnct i~ expected to be- lower costs for 
dredged mate-rial disposal :;is more mattrial is expected to be found accepmble for 
unconfined, open-water disposal than under existing Puget Sound Interim Criteria (see 
l-,tlS, Section 5). Also, the resolution of issues a~5ociatcd with unconfined, open-wa1er 
dredged material disposal should reduce costly project delays. 

7. 7 Di~Bule Resolution. 

DNR, the Corp,, Ecology, and EPA will continue LO coordinate t1,cir re~-pective 
activities in carrying nut the PSDDA plan. Resolution of any difforcnces regarding 
clcinc111s of the plan wlll be pursued through involvement of the four age11cy beads, if 
11eed be. However, each age11cy must caJTy out its responsibilities in accordance with 
its own authorities. There is no intention through development of 1he PSDDA plan that 
the~e 11uthoritics be diluted. delegated. or infringed upon, 

II - 58 



TABLE 11.7-1 

ESTlMA TED PER-YEAR VOLUMES OF DREDGED MATERIAL SUITABLE 
FOR UNCONFINED IN-WATCTRDISPOSALAT VARIOUS DISPOSAL SITES 

l.lASED ON F.STlMATED CHEMJCAL LEVELS IN THE SEDIMENT 

Site 

Pon Gardner1 

EWouBaf 

Commencement Bay3 

TOTAi. 

Upper Le4el 
(MLz) 

128,0<Xl CY 

222,(X)() 

75,000 

425,000 CY 

Mid Range 

115,()()(} CY 

20!i,OOO 

44,{)()Q 

364,(XlO CY 

Lowcr¼vel 
(ML1) 

101,()()() CY 

1~7.0<X) 

_Ll_.Q(.)Q 

201,000 CY 

1Volumes do 1101 include "0 percent of 1he Lower Snohomish material (200,000 cy) nor 
all of the navigation maintenance dredgt:d by the Corps in the Upper Snohomish 
(2,000,000 cy). This material is relntivel,y clean and it is expected that much of this 
material will be applied to beneficial uses or preferomJaJly placed in upland disposal 
sites. In addition, 50 perctnt of the material forccasted to bu dredged by partfos other 
than !he Corps or pons wa~ not includecl This is due to 11n expected ~horHerm 
reducrio11 i.n the degree or devclopmenl in East Waterway due to co11struction of the 
Navy Homl;lpOrt proJcc1. Over 1he rcrnnining dredging years forcca,ted by the PSDDA 
s1udy (1991-2000), dredging activ11y in 11\c Port Gardner area i, expec1ed to meet levels 
observed between 1970-11)85. 

2
Yolumes do not 1f)c111de the Duwamish \V'idcnlng and Deepening project (2,500,<XX) cyJ; 20 

pcrccnl of the Upper Duwarnish rnulerial dredged by the Corps; nor 20 percent of rhe 
Uppe,r Duwamish Turning llasin mmerial dredgccj by the Corps. This material i~ 
rela1ively ckan and it is expected that rrt1H,;h of lhe material will be ilpplied to 
b.:neficial uses or· prcfercntlally placed in upland c.ilsposal sites. 

3
Volumes do nm include 1lte Blair/Si1c11m l\"avigation lmprovcmenl Project (2,500,000 cv), 
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EXH!Bl T A 
MPWG PLAN OF WORK 

PHASE l 

06JECnVE. MANAGEWSNT PLAN 

TASK. 4a. GUIDELl,NJ:;S FOR REV1EW OF PROPOSALS FOR SITE USE. 

DESC!Ul'TION. These guidelines will establish the preferred process for coor
dinating regulation of use of PSDDA sites· between local, state, and Federal 
agencies. The purpose of the guidelines will be to consolidate application 
submitts l r equi rement·s I minimize permit processing time and duplication of 
agency effort, insure adequate opportuni ty for public i nvol vement, and ensure 
consistency among permits i ssued by different agencies. In addition, the 
guidelines w111 establish a procedure t o coordinate Bl!lOng agencies to assure 
materials not suitable for i ni,ater disposal are properly handled. The gu.lde
lines 'l>ill: 

( 1) S\Jllllllarize iniormation, tes ting , and documentation (inc luding any 
boru:ling or insurance) which must be submitted in order for agencies to consider 
proposa l s for site use. 

Schedule. 

Stai:t : 
Complete: 

February 1986 
August 1986 

(2) Describe the prefe rred process for coordinating local, state, and 
fede ral permit r eview a nd SEPA and NEPA compliance. 

Schedule . 

Start: Dec.ember 1!!85 
Complete: Augusl 1986 

(.3) Establish procedures for any pe rmit acquisition by agencie,e 
th·emse lve s. 

Schedule. 

Start : November 1985 
Compl ete: August 1986 

(4) ~eview shoreline master programs sod pwpose any ~hanges to ac hieve 
consistency with PSDDA . 
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Schedule. 

Start: November 1985 
Complete: August 1966 

TASK. 4b. GUIDELINES FOR VERI FYLNG PERMIT COMPLIANCE 

OESCRIPTlON. These guidelines will describe bow agencies will insure that 
site use complies with conditions in disposal permits . Exampas of permit 
condiliorts which may need compliance monitoring ere: (1) loc4tion, type 
and/ or volume of material dredged and d·umped; (2) timing or methods of dis-
posal; and (3) accuracy o[ the dump. A contractor will evalua~e the available 
oavigation systems for aontraccing dumping with the designated dump zone. The 
guidelines will: 

(1) Descr ibe tbe division of responsibilities among agencies and proce
dures for compliance monitortog . 

Schedule. 

St.ire: November 1985 
Comelete: August 1986 

(2) Describe -1'.equ1rement8 for reporting by site users. 

Schedule . 

Start: April 1986 
Complete: August 1986 

(J) DeLenuine the appropd.ate lllethod for mooicoring acc:.urac:.y of dumping. 

Schedule. 

Start: J2nuary 19~6 
Co.mplete : August 1986 

TASK. 4c. GU!DELINES FOR MANAGING PROGRAM VIOLATI ONS 

OESCRIPTIOII. The.se guidelines will provide a basis for iaterageoc:y coordina
tion vhen d. program violation occurs. /< violation could be accidental or pur
poseft.Jl. Examples are spi Us, d i s posal off-site, and disposal of unapproved 
material. The guidelines will: 

(1) Oefin!e th!< typ.- s of v i olations whid, requi •re action. 

St:hedule . 

Start: January 19Ha 
Comp l ete : April 1~~6 



(Z) Define t he types of action agencies can take. 

Schedule : 

St art: January 1986 
Compl ete : /\ugust l986 

(3) Describe the process for coordinating regulatory ac:l::ion. 

Schedul e. 

Start: January 1986 
Complete: August 1986 

TASK. 4d. GUIDELINES FOR ADliINlSTRATJ;Cl'N OF SIIE ENVIRONMENTAL MONITOIUNG AND 
RESPOl:<SE, 

DESCRIPTION. Environmental monitoring and verification vill be conducted based 
on recoll!lllendatio,ns of other work groups, The moDitorlng cests and scientific:. 
procedures will be defir,ed by the Evaluation l'rooedures and Disposal Site Work 
Groups. t hese guidelines will: 

(1) Desiguate agencies r e sponsibl e for conducting environmental monitoring 
a.ad fo, evaluating monitoring da t a . 

Schedule: 

Scarr : .November 19.85 
Complete: August 1986 

(2) £stablish a process to distribute monitoring findings t'O, interested 
l ocal , state, and federal ageaeies ancl other parties. 

Schedule . 

Scar,t: March H85 
~ompl etes Augu~t 1966 

(J) Establi~h an lnleragency process t o insure identified long term site 
problems are addressed. Action could be taken to remediate specific site 
problerus, to change p rogram standards, etc. 

Scnoilule . 

St,.rt: 
Complete: 

Aprj I 1~86 
August 198!, 
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TASK. 4e. PROCEDURE FOR MEETlNG UNFORESEEN DISPOSAL NEEDS 

DESCRIPTION. This procedure will coordinate agency response to requests for 
open-water disposal sites in addition to those identified in the initial PSDDA 
effort and for modifications to site use guidelines. 

Schedule. 

Start: 
Complete: 

April 1986 
August 1986 

TASK. 4f . GUIDELINES FOR DATA COLLECTION AND SIORAGE 

DESCRlPTlON. These guidelines will coordinate data collection and storage so 
the information collected through program impl ementation is preserved, cata
loged, and available to all interested parties. MPWG will recommend what 
agency or agencies will be responsible for maintaining the data management 
system produced by PSDDA (see task 3b). Data collection will also be coordi
nated with other related studies and planning. 

Schedule. 

Start: 
Complete: 

January 1986 
August 1986 

TASK. 4g. PROTOTYPE USER GUIDE 

DESCRIPTION. A prototype generic guide for prospective unconfined open-water 
disposal site users will be prepared as a by-product of PSDDA. This guide 
will present: (l) permit application procedures and dredged material sampling 
and testing requirements; (2) typical dredging operational requirements; and 
(3) disposal site user costs. 

Schedule. 

Stare: 
Complete: 

April 1986 
August 1986. 

TASK. 4h. REQUiltEMENTS FOR lMPLEMr:NTATION OF PSDDA 

DESCRIPTION . This section will describe necessary modifications to specific 
local, state, or federal plans, regulat i ons, or operating procedures, and 
funding levels and services. 

Schedule . 

Start: 
Complete: 

April 1986 
August 1986 
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TASK. 4i. PI\_EPAl!E OMIT AND FINAL TECHNl.CAL APPENDIX 

DESCRIPTION. Tasks 4a. through 4f. conseitute elements of the site manage
ment plans. Each designated disposal site will have its own pl.an and will be 
prescnt .ed separately in the technical appendix. This task will combine all 
produc ts of Tasks 4a.-h . (except Task. 4g.) i nto a draft technical appendix. 
Three drafts and a final appendix w:i.11 be prepared in ·accordance with the fol
lowing acheaule : 

1 September 1986 
15 Oct◊ber 191!6 
15 February 1 987 
July 19a7 

Draft to Study Director 
Dra£t to TSC/PRC 
Draft to Public 
Final to EPA 

APPROACH. The final products of Task 4 will be the draft technical appendix 
and prototype use r guide. This task will be carried out by the Management 
Plan Work Group assisted by a contractor ~ho will help write tne technica l 
appehdix and develope the P.TOtotype user guide. Writer-editor contractor 
assistance is estimated to cost $71<. Also a contractor will be used t o evalu
at_e navigation system toe dumpicg at des-ignaced disposal sites ($7K). Printing 
of the public review dralt and final appendixes are budget at $5K. 

SCHEilULE. 

Start: 
Finish: 

May 1986 
Ju.ly 1987 
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EXHIBIT B 

WAC 332-30-1 M, Op•n ... 1,r diSJl"S•I si!,,., _ \I) 
Open wa1er dispos;tl Mk~ :ire:: c~1abJ 1~hcd pnmarlly for 
lhc disposal of dredgcJ mu1cria l obioined frum nrnnnc 
or fresh water.) Tbc:i;c ~He~ arc gene.rally no1 av.1Jh1bk 
for Ji,f.>O"il of maicriul Jcrived from uplun<l or drylilnd 
C"<Cavauon except when !)ud1 m{1wrfah wuulc1 Cnh:rncc 
the aq11a11c lrnbitat 

(2} Matcnal may bt: diSJ)OScU of ou SUIIC4,Wlned 

aqua1k land only al appro,c<l open wa1cr dispusul 011e, 
and onl\• aflcr authon1.a11on has been ()~(a incd fron·, the 
depurlmcnt. i\pplicat101i, for use of an, area o ther 1h11n 
an o.stabfishcd <tic shall be reJectcd . However. lhc appli
cant 111ay ~r real to the onleragcncy ope,, Waler di,posal 
s11c evaluation com01i1tec for es1ablishmem ul :, nc~ 
._j1e 

/1) Apphca1,on fo, use of ~n cstabhshed site mu,, he 
for dredged r,1a1cnal 1h:i1 ''"'"" , h~ approva l or lcdrn, I 
and s1,nr. ag1·ncfo~ uncl fvr whu:h there: ,~ (hJ rr,1cti...:al 
-:.l lterna1ivc upl:rnd <l1.i.r~,..,i~ I ... ih:: rn bcnefu.:ial ,1st• ~t1\.'.h :.t \ 

beach enhancement. 
14) The dc11<1nn1cnl will u11h IS<UC Jllllmrir;\11u11 rut 

U~t: of 1he site af1t"r 

(,i I I he c11v1rnnrr1cn1al protcctivn ,gen, )' and dcp1ut• 
mcnt ol c<.:olngy flOll(y the <lcpartmi:nt l iHll. in utcord
.,n,·c w11h Semons 404 :ind 40r , oesncctivcly, ,1r lhc 
l·~dcral i k.tn W:,tcr ,\et. lht <l,dgcd mJtcrials ore 
,1,11,,blc f,ir 111 - water disposal and do m)1 arpear to trc
_11.: ;1 lilr~.Ul lo human hralth, \\>e-lfarc, t>r !he e1lv1ron • 
rm:nt. aml 

I b) All neees,a ry f«l¢ral. ~W lc , .rnd lutur pcrm11~ u,c 
.1cquircJ 

('J ,\n~ lbl! ll lHhor11a11on grJPit:1! l?y the dcpnnm~n( 
'-lndl he <iUbJt.:Cl w 1 he 1crms rnd ,;ontJ11l\1fls i-tf any re~ 
41tired ftdcr,,I, ~tak. or loca l permit, 

(/,) The dcpor1mo111 sball <u~rcnd ur 11:n11111Jtc Jny 
:1utht..lnt:.i.tio11 to u,;c .t site upvn lhc. c~pira1mn ,,r .my 
rt.:4u 1rcd pcrmu 

(7) ,\I I lcu,cs. for u~c of d 1.h.·~1gnutcrl Mk fTIUS"\ ,~quire 
1101 ,ficJIIOn 10 I)!', R 111 Olymp,., 1wen1v four hours prior 
1,1 ca, h use I)!', R Olympi:i must be <totiticJ r.vc work• 
HI!; ll:1):-. (lt!Ur to lhc. fir!'ll ust: to permn an ,\"- .o:itc. ,1iMt 
\\1 «:11nfinn \\•1th dump t>pe.nih1r , h<.: , Ile lucatlon. 

(lq f',pdinc dispo,:il of 111,tcnal tn ~n c,tabh; hed dis• 
p,1"01 ,,Ile wilt n!41,urc ,peci!, I i:onsidcra lwn 

(9) ,\n opplt,.1\iun und a lca.t fee wdl b<! charged ,11 u 
1 ,\IC , u(ficie,i1 111 cover all dcparirncnl:d costs ,l$s<)clated 
\qi h m:u1.tgcrn~n1 \)f the ~Hes. Fe~ w,11 be rt"Yiewed and 
.11ljt1 ,1,,d .,nnu,Uy ,Jr f!\o)rc . .,/1c11 ," needed. A pcn:ihy 
' "" Ill 11 be ch.irgcd fur 1111.,uth<Jri,cd duinping or Jump-
111g. bl.!),)nd lhc k.,sc site. 1\rtn ) Curp:'I qf Eugi.nt.--crs nav~ 
1g.1 IMn t:h:.mnd m:::dntt:na1\ct! pro1cc:c; :lrc exempt from 
•hi, Ice schcdult . 

\:t l ,\ppl1c,11on fee 
(,) l'u~ct Sound Jnd .Str~tl vr lunn D~ Fucac S.I '> per 

cubi,: va(d l~Y-1 1,i, the first '0(),000 t.y .. Ne~otiatcd 
frt: (u, proJe-.:1 \1•1lumcs ..::u:etl11 n2. ~00,00() c; y . Vfin i-
11111111 r ~e n.ooo 011 

B-l 

(11) (i ray, IIJrb.or/ \Villapu Harbor. Min imum rec 
~l<l0.(11) 

tb) I <a,c fee - $100.00 nil '1lc, 
\C) Ptn11fly fee \5.00/cub,c yard 
{ 10) Open wdlcr d,srw,al ;i1e sdec11on. Stle> arc sc• 

k<trd untl 11rnn;1gcd by the dcp;1mnen1 wtlh lhc advice 
ur lht 1nlcrJg~n.:y open water Ji$p•>>~ I site ev~lualtM 
cum1nillcc (-u L.:thnical t.'Omn11llte ,,.f the .1._.aa11c- n:• 
'.!.ou rt~:> ..tdvisory c/Jmmiltcc) Jhc comm11te:c t5 com• 
jhl<cd ,,r represcrtlalivos of lht ,1~1c dcparimcn1s or 
c-t:olojly. lishcnes. same amJ ni..lltiral tcsuun:es J:~ wrll as 
1h<: f'cdcra l Anny Corps of Eng,nccrs. N,11itlnal M3ri11r 
I i<hcr1es Service. Euvoronmcnt<il l'rolcct,on Agency, .t11d 
Fo<h Jnd Wlldl,(e Service. The dcpa·tmcn1 .:hairs the 
tumm,th:c. Mc.c.ltng.11" are ,rrcgul-ar, The comnHlkc has 
(kvclopcd a scric,; uf guidelines 10 be used in select,ng 
J1,<p,.1S,1f s,tcs. The objec11ves of the sue selcc1,nn guide
line,; arc 10 reduce damasc lo fiv,ng rcsourc,:s knvwn tu 
v1ilt,.c 11,e •rca, ,ind 10 n11111mi,c the dmup11on or n~r
m,d human :ict1v1~y 1hal 1s know1\ to ,x:cur In the .Hea .. 
The gu iclcilnc, .He JS follu"< 

/:t l Select Mca, <If common ,,r usual n:illtral cn.1r~o-
1cf1~111..~. /\void ,HC...\s with unc.dmmun or l.lnusuii.l 
i:har.11.'1«:rr:-tits 

(b) Select area,. where pussiblc, or mi111mul dhrcrsal 
or m:ste..rlal ml her lh,ln ffi.!:\IIIIUITI w1dc:.,prc~1d cfo:tpcrsJI 

le) S11cs ,ubJcct to high 1clucily currcnl ► \\Ill be lim 
1tcd In ~--and~ or co:irsc m111c.rcil \<tJ1entvcr k,1111hlc 

Id) When p,,,,s,blc u,c dl\pu,al "'•' 111,L 11:11-c , ub , 
>1ra1e ,1milar lu I lie m:llct ial l>cong dumped 

(d Sctec1 ;11 e.1.~ 1.·l<»c..· IL• dredge '"lHl L'~ h• in!)tlttt useor lhc si,cs 

(f) f>ro1ctt ~nown (1s:h nurse-ry, Crnht:r\' hJf\'C."-' 1rc.1!>, 

iish migration r,)11\es. ~nd aquacuhurc 1n~1al la11un< 
\g/ Area~ prqposed hir dredged rn-Jocrial cl"JlO•,'' 111uy 

m;u i,e ,lfl 1nvcs1 ii;at1on of 1J1c h1ologtc.,I ,Jltd ph}MC31 
'iY!-kms which ~Msl rn I he. area. 

(h) Current vdocltr, parlldc s,7.e b<>l tom <lup< ,11111 
method of d ispos• I mus1 be cnn$idcred 

Ii) Pr0Jec1s 1rsnsport111g dredged matcrl~I liy ~,reline 
will rt~(4Uire 1nctiYlJunl rt.'. \'IC\\ 

U) Pluccm.ont l)f tcmpoour)' 'It~ 1mirk,ng buo~\ 111a1 
bo r"'luired . 

lk) The deparlmcnl wi ll 1<,urc ,lisposJI o'\CCijr, ,n uc
cordancc 'With rermil i:011dltHm,;, C1.lmpliau\!t m.:U6urc;-1 
rn~y include. but Jre uUl lirmu:d tn. Vl~u,d or e:lt1.aroni1.i 
:-t.trvc1ll~nce. markrng or ,hi:~ " 11 :1 buo.)~. ri~uinnl( .)U b-
111111al of orera1or rcpom Jnd boorom samrlrng or 
1 n.si,ect ic,u , 

(I} Specia l cun,,dcrallon ,hould be ~ivcn Iv pluc1n8 
ntuleriJ1 at a )t.i le where H w11I enlwnce 1ho hub1t:1t l'ur 
11\·ing tesource~. 

(m) I oca,e >II<> where <urvctllancc ,s cffcc11vo •ind 
can ea~lly be found by I 11gboat opurator~. 

I I I) The dcpa, \ 111cn1 ,ha II s:onduct such ;u b11da I siu • 
vcys as are necessary for siung ,tnd manegmg the dli· 
posa I sites. 



EXHlBIT C 

40 CFR 230,60 

Subpart r - Pl anning To Shorten Permit Processing Time 

230.80 Advanced identification of disposal areas. 

(a) Consistent whh these Guidelines, EPA and the permit.ting authori ty , 
on thei r own initiative or at the reque:st of any other party and after 
consultation with any affected State that is not the per miHirlg 
3Uthority, may identify sites which will be considered as: 

( 1 ) Poss ible future disposal sites 1 incluctiny existi ng 
disposa l sites ahd non-sensitive areas; or 

(2) Areas generally unsuitable for disposal site 
specification, 

{t)) 1he identif i cation of any area as a poss ib le future oisposa l site 
should not be de, .ned to constitute a permit for the discharge of 
dredged or fill material within such area or a specification of a 
disposal sHe. The identHicatfon of areas that gener-al ly will not be 
ava i lable foe disposal site specification shou ld not be deemed as 
prohib iting applications for permit$ to discharge dredged or fil l 
materi al in such areas. Ei ther type of identification constitutes 
information to facilitate individual or Genera l permit application and 
processing , 

(c) Ari appropriate put>l ic notice of the proposed identif i cation of sLJch 
areas shal l be issued : 

(d) io provide the basis fot• a dvanced identif, cation of disposal areas, 
and areas unsuit~b le for disposal , EPA and t he permitting author i ty 
shall cc;,nsider the likel i hood that use of the area in question for 
dredged or fill materia l disposal will comp ly with these Guidelines. 
To facilitate this analysis, l:PA and the permitting a1,1thority shou ld 
rev,ew ;ivai lab le water resources. management data including data 
available from the publ ic, other Federal and State agencies, and 
in formation from approved Coastal lone Management programs and River 
Bas in Plans. 
(e) The permitt i ng autllority shou 'ld maintain .a public record of t he 
ident,fi ecr areas and a written statement of the bas;s for identification , 
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EXHlBiT 0 
TREATMENT OF OREOGEO MATERIAL DISPOSAL IN 

PLJC:fT SOUND SHORELINE MANAGEMEN'I MASTER PROGRAMS 
Decemoer 1986 

', 1 anct cou,ny 

A. SMMP Or.1te: 12/75 
6. ZSF* Sho1·e 11 ne Environment: Aquatic 
C. Per mitted uses rn Aquat ie Environment Dredged mater i ai 

<:11sposa 1 is no, l isteo as an a '11 owable use in the aquat 1c 
2nv1ron,nent. Disposal may fall under drectg,tig, Which is a 
cot,ditional use . 

LJ. ~egul at;ons on dreoged material disposal. Chapter 16.21.075 
uf the lslano County Code contalns a use requirement that 
dredged 1nateri c1l Ile oeposited on upland sites wherever 
possi'ble and in any ca.,,e, on ly on those sHes a.uthoi-ized by a 
shorel ,,,., permi t. 

2 . Snohomisn Co11r,t.y 

fl. SMMP Date: Sei:, tember , 1974 
e. l.SF Shore i 11,e EnvH·onment: Conservancy 
C. Pe,·mitted lJS<?~ ,n Conser vancy Environment 

Dreogea ma,eri,i,1 disposal is al lowed at designated DNR 
•
1u1,derwate,· s ites". 

t, . Regulut ions on dredged material disposal at open-water sites 
are contained on pages F-20-F-23. Appl1cations for dredging 
permits must slate locati on . size. capacity, and physica l 
characteristics of the disposal site and J11ethod of spoil 
di sposa i . New dredging projects mus t also provide a plan for 
disposal of ma,ntenance ~poils for at least 50 years ahead. 
Tt,e r egulations 111lp1y t hat oisposa1 site approval would have 
to he gained for each di sposa1 operat.ion rather than a 
one t •me coprova l ot a d i sposal site for general !Jse. There 
a r'e so spec, , , c regvlations on spoil disposal. 

o. . SM'1P Date , Ja111Ja l'Y, 1!!86 
P.. ZS! sr,ore line tmh ronment = Conservancy Recreation 
L IJri,dged mmeria i disposol 1s a con,::htional use 1n Conservancy 

Rec rear i ,) ,. £nv fromnent 
O Reyulat1ons on oreoged material d 1s0osal at open-water- sites 

"'T111s inf ormation was collected relat i ve to the Zones of Siting 
l'eas1b1 l ity ( Z!l>r 's) , ,1e11ti fieo ,n the DSWG Technica l Appendix, 
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are contained on pages rv-20-2 1. Policies on page rv- 21 
relate mure to selection of fill sites than open -wa ter s ites. 
There are no specific pol icies or regulations related to 
designat ion ,·w operation of open-water disposa l sites. The 
Spoi ls Management Plan contained on page F- 1 dea ls onlV with 
ne,wsnore and up land s, tes. 

rt Seattle 

/,. SMMf-' ll<1tP: t-layor•~ f<ecomrnended Seattl e Shor eline Master 
Program, September, 1985 (not ye t adopted) 

13. ZSF Shorel i ne env;ronrnent ± Conser vancy Na tura l 
C. Establ ishment of an open water dredge material d isposal site 

purs11ant to ONR regulations is a condit i onal use in the Cf.I 
Environment. Conditiol)al uses must pass the tests coh t a ined 
in WAt: 1'/3 -14 -1 40. In addition, i n authorizing conqitiona1 
uses the city or ODE may attac~ special conditions to prevent 
"und&sirat,le effect" 

ll Regulations 011 dredged mater ,a I disposal at open -water sites 
are oon tail'1e<l on page 9'/. There are genera l environmenta l 
protectiori standards for "design" of dredged material 
d i sposal . Open-water disposal of dredge mate rial is permitted 
on 1 y at des, gna ~ed <11-sposa 1 sites. 

b. 1 acoma 

I\. SMMP Oa le: tJe-ce:n1Je1 ,. 19'/6 
13. Z~F Shoreline Environmer,c:: conservancy 
C . Oper1•water· spoi1 disi,os<1l is 1101 l isted as a permitted or 

cono , ti cnal use- ,r, C11.;p•t!r l J , 10, !60 of the offic1al code of 
the C,ty oi Tac:•~111>1. 

0, R&gulul iuns on dredged material disposal are contained on page 
65 of the snoreline p ian. In-water disposal ,s only all-owed 
for resOLll'ce protectfo,., habit;;it i1nprovement, or whe r e land 
d1spossi l ,s 1110,·e environmenta l ly detr imental. The p lan says 
Oe,ep•wa,..,r i,no, l di sposa l areas have been proposed by DNR and 
that tutu re use- of t11ese sites is u11cierway. 

4 
B. 
c. 

M..,y' I no 
zsr !:il1n1 C' 1,m-1 Fnv 11 vrnneri t : ton~ervancy? 
l'liere 31"e 110 00 1 """'· or r eguhitions related to ope.n -water 
s pvq J ,sp,is.il ,,pe•r ~,. 11.ms o.r des i gnation of open-water spo, 1 
d 1~posd I s 1 ces. 

A . SMMi' Oat':· Ue<-emuc11' 'l?ti 
E!. ZSF :,11111 oci;ne- fnv ir't,11.n~nr No ZSF iaeritified yet but all 

:SIJf>mer-y.eo ar1 E-dS l1dVe oeen g1Veh t he Aquatic Env,ronment 
('j~..,- i~Jll rit"ifln. 
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C, D••dge spo i l disposal •s a cona,t ional use in the aquatic 
envi ronr.ie11< . 

ll. ill:)l)\ tl;i{ ions for open- wau~r· spoil ciisposa i ar£; contained on 
µages ? 21 tt)l'ougn 1-25 . 

i, Sp<,,l ui-;posal i s only allowed when the ultimate use of 
the disposal site- will be for a use perm1tteo y;ithih the 
sho1·eline area . Presumably, this rel ates to disposal 
operation$ which will result in spoil islands. 

2. Dre(.lg" spoil disposa 1 is prohibited in estuaries arid 
nanwa 1 wet lands except as an elenient of an approvea shore 
restor·anon or beach enhancement program . 

.3 App l ,c:.,t,ons for firedgt0.g must provide a physical and 
b io l og,c;, i analysis of the disposal site ;,nd a pian for· 
disposal or use of maintenance dredge sooils for at least 
a 50 ye~r period. 

A , 01sposal ,n water is discouraged except when less 
~n111ronmental ly harn1ful than on land. 

5, Tl1er e a,'e oeta1led criteria on page 7-22 for 
ioenc,fication or in-water spoil disposal sites. 

6 , Sµo i 1 d isposal operations should use teci1f1 iques thac cause 
tht least disrersal and broaocast of materials. Sidecast 
di Sf.Josa 1 "sho11 Id t>e" pron ib iced. 

rlhil,Cc.llll to11r1t',, 

A, SMMP Oate: J une, 1Y78 
a. z: ,f Shore l we Env,.-onment: No ZSF identxfied yet but all 

sub,nergelJ are~s 11ave been given tne Aquacic Env i r onment 
0€'s i9nai: ,c,n. 

C. Spoil disposal ,s regul ated under the dredging policies and 
, eg,ilations . Oredg,ng is a cond1~ 1onal use in the aquatic 
e11vi r•or,1n.,11t. RegC1lc1tions fui · ,;;ptl1l disposal are conta·i11ed on 
pag" " 52--53 of tne ,iMr',P. 

1 . The ,· .,gu lat1<,115 r•e,c:oyni,e the e-l<isting DNR open-water 
d1 s-µosa I site. n1e plan states tnat ,f a I ter11ate -sites 
;;1 ·" 11.ee-ue,o, they snou 1 u b<:' selected i 11 .:ooper at ion w, th 
~µec tr ,~d ~9enc1es, 

l , Se11er·cr I ;;,,v1ro1,menta I protection requir-ernents are placed 
on 1dent1r1cat,on of surtable areas for open-water 
c.l i $p;:i,;;, 1 

:l. ltre p Ian recoinme-nas. the county obta,n information on 
ind ividua I disposal opera t ions so the site and means of 
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d1spos;;ai can be made consistent with tne SMMP and other 
ayaro1:y programs. 

~- rt1e· plan re~ommends consideration of ct,emicaT, bio'logical 
a,,a p.,ys , c.a l 1nforma~ion i11 r·eviewing e)(tensive projects 
or those'" sens,t ive areas. 

9 , r:tty of Be l iingnam 

A. SM~P Date: April, 1974 
B. ZSF St1orel ine Environment: No ZSF identified yet. Aq•>atic 

l ands a r e not assigned a specific environment 1n the plan. 
Presumably, aq1Jat ic lands are g,ven tt,e environment of the 
abutting upla11d•. However, it is difficult to determine the 
environment in the middle of Bellingham Bay. The City will be 
asked t o provide a map of the erwironments for open water in 
the Bay. 

c, Dredge spoils are regu lated wider Section 25 G. Dredging. 
"Dredye spoils shall not be sc-ock plled or aisposed or\ any 
shor elines of the city , provi ded dredge spoils may be disposed 
as landfill. Such lanofi 11 disposal shal 1 meet the 
regulations perta1111ng to landfills containeo herein. " The 
l andf i 11 section does not pertai n co open water spoil 
oisposal. 

10 . Clallam r.ounty 

A. SMMf' Oate , Augu ~t, 1984 
B. ZSf" Snorel1ne F,w1r-on•nent, No ZSF identified ye t . Shoreline 

f;"nv,ronn1ent s ·1n the vic,nity "lf Port Angeles are designated 
Urba,1, Ru1·dl , 3'1'-' Cunse.-vancy. Oisposa 1 in Rura 1 environments 
'1s o11ow(;'d or1iy for· habi>tat improvement for fish and shellfish 
resources, Disposal in the suburban envi r onment is only 
a l lowe 1.I f ur l1at>ila l 1111provemeni, to cor rect prob lems of 
rnatene l u· -sl l"i bu l iun adverse1y affecting fish or ·shel lfish 
resc,ur•r.,;,,; a11d/ or wl1e1., upland alternatives are more 
env, ro11me11rally nar •1n t u l . The master program is silent on 
<Jisp.,:;a l '" th .. t1r:>.;r, 1 conserva11cy and natural environments. 

C. Requla t i1Jns on dredge,d m.iter,a l d, , posai is containe'd in 
Chapter !i. i!) o f tlie mdster pro!lr ;am, pages 71 and 72. i he 
po icy ,s 1·11dl. "Deposition of dredged materials 111 water 
31"eas snould bt1 al towed primar,ly for habitat impr-ove"1ent, to 
correo: t pr·ob iems o f 111ater1al distribution adversely affecting 
f i sh dlld s11.., J lf isl1 res ources , or where the alternotives of 
uepositi119 maler i,ils on l and 1s mol"'e detr1me1n.; l to shoreline 
•esources t h.in cleµosit i ng in water area." The regulations 
staTe t ha t u , ,.pusal will only t,e allowed at approved disposa I 
s ire&. D' s ,,usa i shall mi nimi1e water turbidity, degradat i on 
of wa re •· q1,1a h ,;y and disrup t ion of fish, shellfish and 
•li l t,lite habitat >- . There .ir e also some general g.lJidelines for 
c:oni' ine<1 di sp,)sal . me noun cy wili be asked N provide a map 
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project111g the env1ronmerH boundar1es 1nto me Wqter t o the 
•.vunty 1 i ne wi th in HI 1nil es on eit/ler s i de of Port Ange l es. 

I ·. JerfE>r-;;"n Colm,y and f><Jrt Townse,1a 

<I. SMMF' Date : J une, 19B3 
f'!, Z$i' snorel 1ne Env,ronment : No ZSF identified yet t,ut all 

water bodies are de~ig,1a,ed Aquatic. 
C. Re,;ul at,ons for orectged mat,er i a l disposa l are con t ained in 

section 5 .70 Dredging. "Dredge mater ia l disposal s ites in 
wa te,· a r eas should also be identif ied by 1Qca l government , n 
c1.iooerat;or, ~lith the Washington State Departments of Natura l 
Resou ,·ces, Game , and Fi sher ies . Dredged mater ial dispos<1 l 
wi i1 011ly be al l m1ed t t, co,,·ect prob le ms of materia l 
d is~ritiution adversely affecting fist> and shel lf ish r esour ces . 
of· wl'\ere the altern11tiVes of depositing ma t er,al on land are 
1110,·e detr iinen t a 1. However , c1,., perforn1<,ince standards a l 1ow 
ope,, water ai sposal at authorized areas fdentified by the 
county ano state. "Depositing o f dr edge inateria1s in w;; ter 
s11a 11 be done \ n a manner t lla, doesn't unnecessa r• ily ir1te rrup ;
na t ura l geohydrau l ic processes or interfere wi th the use or 
value ot aOJaBent properti es . " 

Dr edged material d isposal i s al loweo in the aquati c 
erwiror1ma11t but is gu ,cied by the allowability oi t he act i v ity 
in the environment of the abutting uplancls . Dredged mater i a l 
disposd1 is al lowed adjacent t o the Urban , Suburban, and 
Conservancy 1Jp la11d dnv ironments when r elated to ma in tenance 
Clredginy. New dredged inater h11 disposal is allowed adjacent 
to the Urban and Suburl>a n environments but , s a conditiona l 
u:,;e adjacent tO t he Conservancy environment . Drectged mater i ii 1 
disposa l , s not al loweJ in ,he natural en111 ronme.n t. 

A. SMMP Oate: Ju ly , 1977 
B. ZSF Shc,1 e I i 11E i:nvirorinients Ne, ZSF identified yet. 
C, Regu \al ion~ on dredgeo inate,.,a I disp-osa I are con ta ined on 

·pall"" 'l-33 t hrough 1-34, landfil l . Landf7 11s are permi tted ih 
t l)e Urba1,, t,,;1111 ru, ,al, l~ura l, and Conservancy environments. 
Land fi I h, .;n, prohib ited 1n the Nat ura l environment. There 
are l;'Wo po11c 1e5 s11ec1f1cal ty applicable to drecdg,~d ma t erial 
d •,sposa i : 
~- "Sµoil cleposi,. sites i n water areas should be identified 

~11 tf, the cooperation of t he State Departmen t of Natural 
t<e:::;001·ce5,, Game, and F, sher i e$. 

b. "Depnsiting Qf ci,-e(lge "'a~eria1s in ~1ater a1·eas should be 
allo~1ed 01 ,ly for t,ab,tat i mprovemen~ . t o correc t prc,blem5 
or meto:'r 1a I d i:;tribu~1 on adverse ly affecting fish Bild 

sr1ei I fi sh re,sour·ces, or where the a l ternative of 
o:1opos1L1rly l11<"te,.,als on 1an~ is more a etrimeJ\ta l to 
,;hon, 1n.- resources trr an depositing f t in wa ter areas . " 
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13. Mason County 

A. SMMP Date: No date 
B. ZSF Shorel i ne Env i ronment. No ZSF identified yet. All marine 

waters 60 fee t and deeper are in the Natural environment. 
Waters within 2000 feet of Brisco Point, Hartstene Island are 
a l so Natural. Marine waters from 6 to 60 feet deep a r e in the 
Conservancy environment. Marine waters adjacent to an Urban 
Industria l environment out to 60 feet deep are a lso in that 
environment. Waters adjacent to an Urban Commercial 
env i r onment out to 60 feet in depth ar e also in that 
envi ronment. 

C. The regulations app l icable to dredged material d i sposal are 
contained 1n Section 7.16.170(2J(f). ' 'Dredged material, when 
not oeposi ted on land shall be p laced in spo i l s deposit s i tes 
in water ar eas to be identified by the county. Depositing of 
dredge mater ia l in water areas snall be allowed on l y for 
hab itat improvement, to correct problems of material 
distribution affecting adversely fish and shellfish resources 
or where the alternatives of deposit ing materia l on land are 
more detrimental to shorel i ne resources than deposit ing in 
water areas." 

14. Thurston County 

A. SMMP Date: Oc t ober, l 984 
8 . ZSF Shorel i ne Envi r onment: All water 60' and deeper is in the 

Natural -Aquat ic environment . Sha l lower waters fa l l under one 
of t he r e l a ted upland environments. 

C. Regu la tions for dredged material d isposal a r e contained in 
sec t ion v., Dredging, pages 33- 34. Open water spoil disposal 
is al lowed on s i tes approved by the Interagency Open Water 
Disposal Si te Evaluation Commi ttee (WAC 332-30-166) . Deep 
water dispos al of dredge spoi l s is allowed in the 
Na t ura l -Aquatic envi ronment, but not in the other shoreline 
environments . There are no speci fi c requ i rements for dredged 
ma t er ial d i sposa l operations. 

IS. City of Port Angeles 

A. SMMP Da t e , August 5, 1976 
B. ZSF Shor e line Environment : No ZSF ident i fied. 
C. Regulations on dredged material disposal are found under 

.Q.l:£.9.9 i_')g on page 61 . 
0 . Disposal pol ici es. There are three pol i cies applicable to 

d i sposa l which discourage environmental and esthetic 
degradat ion, encourage cooperation between permitting 
agenc i es, and discourage open water s i tes where upland deposit 
s i tes are avai l able. 
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16 . P,er·c•~ Coun •y 

A. Sh\r'P Oate , 19'/9 
B. ZSF '.,•,ore I , 11e Erw, roh1ne11 t: Ur ban 
t. RegL1 l .it ion; on dredged mater,al disposa l are tount'.J ,n Chapter 

ss.n . 
l1. o,spo&al poiic,es . Gerleral Regulat ion 65 . 3,.0?0 C. ,s the 

or, 1.y regu lar Ion apphcable to open -water oreoged mater i a1 
disposal . It states , "Deep wa ter spo-il d i s posal s11all be oone 
011 I y a t appr oved o i spo,;a 1 sites ano on 1 y 1,hen ma ter i a 1 meets 
EPA cr itt! I ;a for de pos it in oper, waters". 
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Exhibit E 

Model Shoreline Master Program Element 
Unconfined, Open-Water Dredged Material Disposal 

Pol ici es 

A. Selection of unconfi ned, open-water disposal sites should follow 
the process developed in the Puget Sound Dredged Disposal Analysis 
(PSDDA) and incorporated into DNR WAC 332-30-166 Open Water 
Di sposa 1 Sites. 

8. Unconfined, open-water disposal of dredged material should occur 
at the-~~--- disposal site, as identified in the final 
Puget Sound Dredged Disposal Analysis report and adopted by the 
Washington Department s of Natural Resources and Ecology. 

C. Due to the necessity of managing unconfined, open-water dredged 
material disposal on a regional basi s, the ----,.,.---
d i sposa 1 site wi 11 serve severa 1 juri sdi ct ions . However, the 
character and total volume of material deposited on the site from 
al l sources shall comply with the standards contained in the final 
PSDDA report. 

D. The qual ity of materi al dumped at the -~---~ disposal site 
shall meet the standards establ ished in t he final PSDDA study for 
unconfined open-water di sposal and adopted by Ecology. 

E. Due to the need for long-term management of open-water disposal 
si tes, a public agency may acquire an exclusive permit for 
managing use of the ______ disposal site. 

F. The long term environmental impact of disposal at the 
----- -~ site shall be monitored by the shoreline 
management permittee. The permittee shall provide for long -te rm 
environmental moni toring and any necessary remedies. Periodic 
reports on site use and environmental impact shall be submitted to 
the _ ______ Planning Department. 

Regulat ions 

1. Unconfined, open -water disposal of dredged material shal l onl y 
occur at sites identified t hrough the process defined in the f i nal 
PSDDA Study document and incorporated in DNR WAC 332-30- 166 Open 
Water Disposal Sites. 
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2. The --~-~~~· disposal site shall be managed in accordance 
with the fi na 1 PSDDA-Study document and subsequent revi sions. 

3. General Permit Procedures 

A. To assure that dredged material disposal operations are 
consistent with this program, no di sposal of dredged 
materi als may occur at the~------- disposal site 
unless authorized by a shoreline management permit. Federal 
use of the site must be found to be consistent to the maximum 
extent practicable with t he provisions of thi s Shoreline 
Management Master Program and, by reference, with the fi na 1 
PSDDA report. 

B. It sha 11 be the res pons i bi 1 ity of the permi t ho 1 der to assure 
t hat disposal of dredged material and management of the 
disposal site comply with the permit conditions and with the 
PSDDA report. 

C. Review of applications for use of the disposal site shal l be 
based on the criteria and gui del ines established through the 
f i nal PSDDA study. 

3. Exclusive Use Permits 

A. An exclusive permit for use of the ______ disposal 
site may be issued to a public agency when t hat agency 
maintains total management control of the site. The agency 
shall be responsible for managing the site in accordance wi th 
t he terms of the shoreline permit . 

B. Yearly status reports shall be required of the agency. The 
reports shall state the quantity of material dumped, 
characterize the qual i ty of the material, and revi ew any 
other factors necessary to determine continuing compl i ance 
with the shoreli ne management substantial development permi t. 
When such a permit has been issued, no other shoreline 
permi ts wi 11 be issued for use of the site without permiss ion 
of the site managing agency . 

C. The term for exclus ive site management permits issued t o 
public agencies will be five years with a one year extension 
option, unl ess a shorter term is requested by the agency . 
However, i f l onger permit terms are allowed by the Department 
of Ecology, the permit term shall be indefini te. This 
indefinite term shall be contingent on inspection and 
environmental moni toring programs establi shed in accordance 
with the final PSDDA report to ensure t hat envi ronmental 
impacts are as pred ict ed. 
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EXHIBIT F DNR PERMITT[NG AND COMPLIANCE DOCUMENTS 

DRAFT 
DEPARTMENT OF NATURAL RESOURCES 

BRIAN J . BOYLE, COMMISS IONER 
APPUCATION fOR UNCONFINED, OPEN-WATER D1$POSAL SITE USE PERMIT 

1. Appl leant name and address 

Phone Day ________ , Night _______ _ 

2. Agent name and address 

Phone Day ________ , Night 

3. Name of disposal site to be use·d _____ ____ _ 

4. Projected disposal site use 

Year Vo l ·ume Year Volum.e 
l . 3. 
2. 4. 
(attach additional schedule as needed) 

5. Corps public notice or permit ~ 

liater Qua lity Certification # _______ _ 

6. Al Lernative disposal sites 

a. Identify any up l and or in -water di.sposal sites within ten 
miles of the dredging sjte where your material could be used 
for a beneficial use (i.e., recreational beach, cap 
contaminated material, etc.) or where material coul d be 
placed in a land fi ll , gravel pit or other suitable upland 
location. Provide a map of ~uch ~ites and volumes which 
could be used . 

b. What environmental, economic, or social constraints prevent 
use of the above sites (attach separate s heets as necessary)? 

7. Additional inform~tion 
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Applicant agtees to furn ish a copy of its U.S . ArmY Corps Permit and 
also furnish satisfactory evidence from Env ironmental Protection Agency 
(EPA) and from Department of Ecology (Ecology) showing that this 
material ts suitable for unconfined, open-water disposal. If It Is 
determined to be in the public interest, addit ional information may be 
reqtiested. 

I hereby certi fy that 1 have prepared this applicatioh, and to the best 
of my k11owledge, the information provided is an accurate and true 
representation of the facts. Appl icant/permi'ttee agrees to defend and 
hold the department and the state of Washington harmless from any and 
all claims suffered or alleged to be suffered on t he site or arising 
out of misstatements or operations by the applicant. I further attest 
that I have the authority to submit this applicatton and to agree with 
conditions of the permi t . I understand that all material must be from 
in-water sources, unless otherwi se approved by t he department, and that 
no material can be placed on the si t e until a permit ts issued by the 
Oepartmenl of Natur.al Resources. 

Dated a,t 
Of -----.1~9-______ , Washington, this ____ day 

Signed __________________ _ 

Mail this application along With a check for the application fee (see 
at tached fee schedule) to Division of Aquat ic Lands , Department of 
Natural Resources, M/S QW-21, Olympia, ~JA 98504. 

Amount S11bmit ted S ---------

For Office Use Only -Aquatic Lands 
Amount Rec'd$ _ ____ Date 
Di sp . App . No . ______ Jnit.~i~a,~--i 

(3/4/87) 
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1. Project Sponsor 
Name 

Address 

Contact Person 

Phone (day) 
(night) 

EXHIBIT G 

SAMPLE FORMAT 
DREDGING SITE INSPECTION PLAN 

-------------

2. Project Description 
Name of Project 

Corps# 

locat ion __ Sec. __ Twp . 

Latitude 

___ Range 

Longitude __________ _ 

Attach a pl an and profile of the project site showing area to be 
dredged. 

Total volume to be dredged (cubic yards) 

3. Character of Sediment 

Are all materials suitable for open-water, 
unconfined disposal? Yes No 
If not, attach plan and profile maps showing location and volume 
of materials which are unsuitabl e for open-water disposal. 
Describe where these materi a 1 s will be sent and method of 
transport. 

4. Presence of Debris 

Does visual inspection of dredging site indicate 
potential for debr is in dredged material? Yes No 
l f yes, attach description of amount and disposition of debris. 

5. Inspection of Dredging Operation (explain frequency and personnel 
responsible for inspecting dredging) 
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EXH!f.llf H 
CORRt:SPONDENCE · \~ ITH THE COAST GUARD 

US Depanment Ill CQml,1!JUer 31 ~ S~..d hve.nue 

of Tronsporto1ton ·, iiiJ, · 
United States · ' 

'l'h ute-e:1:n 1. .. ~:. G11ard Chst:ic-~ Seattle , ~ 9S174 - l0~7 
Staff syirJ:ol : (oan) 

CoosfGuard 

Mr. Steve 'l'illey 
Assistant Division Manager 
Aquatic Lands Oiv ision 
Wasblng ton Stat e OapL. of Natural ~•sources 
Olympia, WA 98504 

Dear Mi:-. 'l'1l ley : 

Pi'.On<,: (206) 4 42- 5864 

1 6500 
J u ne 10 1 198 6 

In reply to your letter of June 3, 1986, t h e Coast Guard would be 
ab l e t o establis~ 1.ghted radar reflective b uoys to mark dredge 
disposal areas in Pugec Sound. Th ese buoys would be estab lished 
on a reimbursable b3s.J. s in accord a nce with current regu leitions . 
The estimat ed cost t o establLsh eac h buoy i s $4 1 023 . 00 figured as 
follows: 

Vessel time : esc . 2 hours t o escablish each 
buoy at S669 . 0 0 per hour 

ijuoy P~ e para t1on Cost 
Equipment charges 
Mo n thly Servicing ($88 . 00 pe r month ) 

$1 ,4$0 . 0 0 
l , Jl0 . 00 

37 7. 00 
1 I 056 . 00 

The 3nnual c ost t o m~ inta2n each buoy on s t•t ion for years two 
and four would b~ $2,102 . 00 ba sed on an e stimdte of o ne hour of 
vessel time to service the buoy . The cost for years three and 
Ci ve would be s l ight ly hig her, $ 2 , 771 . 00, based on an average of 
two hours to perform a moor ing i nspect ion . If the buoy is i n 
deep water (ave~ 200 f~el) mooring i nspection would be performed 
every t en years o nd the cost of years thr ee a nd five would be the 
.Sbme as y~ar Lw.o . Buoys ar.P. nor mally r e place d every. si x years, 
starc ing t he b tlling cyc le over again . 

'f'he Coast Guai:d, checks cne position oE buoys during every <tis i t. 
Visics ~re scheduled a nnu~!ly . I E you require Lhe po sitions to 
be checked more frequencly 1 we would have to cha rg e ~ou the 
hour ly ra te f oe the type of vessel performing the check . 
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un ti l we know the specific sites we can not det ermi ne the watc h 
ciccle of the buoys o r i f additional survey work is r equired. ln 
a nswer to your ot her questions, the wacch circle would normally 
be an e llipse al ig ned in the d lrec tion of c he flood and ebb 
currents. No permi t would be required for t he Coast Guard to 
e stablish these buoys. The decis ion to establish a b uoy at you r 
ouwamish site would have to be made by you. 

I f you ha~e any f urt her q uesLions, pl ease contact LT Stephenson 
of my staff. 

Sincerel y 

/P.J:l~ 
T . M. NUTTING . / 
Ca ptain, U. S, Coast Guard 
Chief, Aids to Navigation Branch 
By direction of the District Commande~ 
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WASHfNGTON STATE DEPARTMENT OF 

Natural Resources 

March 10, 1987 

Captain T.H. Nutting 
Ch ief, Aids to Navigation Branch 
c/o Commander, Th i rteenth Coast Guard Distr ict 
915 Second Ave. 
Seattle, WA 98174-1067 

Dear Captain Nutting : 

BRIAN BOYLE 
Comm,ssioner of Public Lanas 

OL YMP!A, WA 98504 

Last June, r wrote and asked you about the possibility of p l acing buoys 
to mark open-water dredged mater i al disposa l sites in Commencement Bay, 
El liott Bay and Port Gardner. In your June 10, 1986 letter, you agreed 
tha t the C.oast Guard wou ld place and maintain buoys for the PSOOA open-

. water disposal s ites. The cost was estimated at $4,023.00 for 
installation and first year maintenance and $2,102 for subsequent 
annual ma intenance in deep water. However, Lt. Stephenson later told 
me informally that buoys would not be al lowed in Commencement or 
Elliott Bays due to conflicts with navigation. He sa id a decision on 
Port Gardner could not be made due to questions about the Navy Homeport 
project. 

I understand that the mechan i cs of the Navy's use of the confined 
disposal site are fairly well defined (subject to permi t approval). 
Th is would invo lve use of a hydraulic pipeline from the harbor to the 
Navy disposal site over the period of a few years. The Navy site i s 
appro.x imate 1y 3,000 feet, center to center. from the PSOOA preferred 
unconfined, open-water disposal s i te in Port Gardner. 

We are assumi ng that installation of a buoy at the PSOOA Port Gardner 
site will not be a s i gnificant navigational obstruction either during 
or after the Navy project and that you will approve installation of our 
buoy. The location of the buoy will be at Lati tude 47 degrees 58.86 
minutes and longitude 122 degrees 16.67 minutes. This is slightly 
different from the location I gave you last summer . The depth at this 
location is about 400 feet. 

Wou ld you please review our proposal for Coast Guard placement and 
maintenance of a 0uoy at the Port Gardner site and let me know if our 
understandings are accurate? I would also like to know what steps 
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Captain T.M. Nutting 
March 10, 1987 
Page 2 

would need to be taken to forma li ze an agreement between our agencies 
for buoy placemen t and maintenance. I would like to hear from you by 
Apr i l 1 so we can proceed with planning. Thank you for your 
cooper at ion , 

Si ncere l y, 

,?CT~ 
Steve Ti l l ey, Assistant Di visi on Manager 
Div ision of Aquat ic Lanas 
206/ 586-6375 

c : Frank Urabeck 
John Del'!eyer 
Dave Jamison 

pscg 
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U.S.Deportment Ill 
or Transpor1011on ·•~ • 
United States s ~ 
Coast Guard 

Mr . Steve 'l.'j.lley 
Assistant Division Manage r 
Division of Aquatic Lands 

t ,,1mii.'t1\l.!c1 
('r11ru-,1•t'llti ( ,g-.1 I ,uard J~-;trv.t 

915 St.1.-.lfld ,\Venlk? 
$.,'-<tie, \\:~ 9~1Pl-lil67 
,;w1 Symbol: ( oa n l 
Pt, .. ,· ( 206) 44 2-5864 

l&SOO 
March 20, 1987 

Washington Scace Department ot Nat ural Resources 
Olympia , Wasnington 98504 

Dear Mr. 'rilley: 

Based on your leLLer of March 10, 1987 we have re- evaluated our 
decision on Lhe escablishment of a buoy !n Port Gardne r to mark 
the dredge disposal area. Upo n the completion of a formal 
agreement fo r reimbur.semen c of associated costs we will establish 
this b ooy per youc reque3t . 

1n order to establish a fotma! agreemen t be t ween the Coast Goard 
and c he State of Wast1ington we will n eed to know when yo u need 
che buoy establis h ed and how of ten you require the position of 
the buoy to be chec ked. Normally we check the posi~1on OL a buoy 
every yea r; a more fcegoen~ schedule will raise the annua! fee . 
Once we have this i n form?tion fcom you we will draft a proposed 
agreement Eor your approval . 

Since r ely, 

/j,/)!J:~ef 
IR'. J-": PARSONS 

Commander, U. S. Coast Guard 
Chief , Aids to Navigation Branch 
By direction of tne Distr ict Commander 

fl-5 



EXHIBIT I 

ENVIRONMENTAL MONITORING PLAN 
FOR UNCONFINED, OPEN-WATER, DREDGED MATERIAL DISPOSAL SffES 

PHASEIAREA-CENTRALPUGETSOUND 

This Environmental Monitoring Plan was prepared with participation from all Work 
Groups of the Puget Sound Dredged Disposal Analysis. Signlfican1 con'trlbutions were 
made by the followfng staff: 

Keith Phillips, Seatlle District, U.S. Army Corps of Engineers 

Dr. Mike Johns, Tetra Tech, Inc. 

Dr. David Jamison, Washington Department of Natural Resources 

Frank Urabeck, Seattle District, U.S. Army Corps 61 Engineers 

David Kendall, Seattle District, U.S. Army Corps of Engineers 

June, 1988 



ABSTRACT 

This document presents an environmental monitoring plan for the Puget Sound 
Dredged Disposal Analysis (PSDDA) Phase I unconfined, open•water disposal sites for 
dredged material. The Phase I sites include one eaoh in Commencement Bay, Elliott Bay 
and Port Gardner. The monitoring plan is designed to verlly that no unacceptable 
adverse effects have occurred wltllin or beyond the disposal site and to assure that 
dredged material disposed at the sites remains within the disposal site boundary. 

Three types of monitoring efforts are described. including a baseline survey of the 
sites to es1ablish conditions prior to initiation of disposal activity, as well as partial and 
tull rnonitortng efforts which wtll be conducted following use of the site. Fulf 
monitoring is an intensive field evaluation ot conditions within and beyond the disposal 
site boundary, whil'e partial monitoring involves a less tntensi\/e monitoring effort, 
Partial monitoring will occur when dlsposal activity at the disposal sites js not great 
enough to warranl a lull evaluation of area conditions. Partial monitoring will be 
sufficient to establish if unexpected conditions are developing due to dredged material 
disposal. Only partial monitoring will be used following the flrst 5 years or extensive 
monitoring 1f the rnonltor1ng data demonslrates that conditions within and outside th.e 
disposal sites do not exceed predicted conditions. 

Par,1melers measured durtrig monito1ing include disposal sjte physical characteristics 
{mapping), chemical and toxicity analysis of the dredged material present on site, 
chemical reconnaissance outslde the disposal site boundary. and determlnation of benlhic 
abundance·and bioaccumulalion in benthic species located down•current from the disposal 
site. Disposal site physical characteristics (mapping) will establish the 11m1ts of dredged 
material spread, while the other parameters are intended to determine the chemical and 
toxicological p1opertles of the material disposed at the open-water sites, and determine if 
dredged material is impacting resources outside the disposal site b.oundary. 

In addtt1on to presenting a general monitoring plan for all three Phase I sites, 
site-specific aspects of the plan are also presented. Site-specific adaptations are needed 
because of topographic features of the sJte (Elliott Bay site) and because ot special 
considera.tlons associated With the proximity of other contaminant sources to the disposal 
sites. 
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i . INTRODUCTION 

The Puget Sound Dredged Disposal Analysis (PSDDA) is a 4-year study of dredged 
material disposal in Pugel Sound initiated in April 1985. The study is being conducted 
jointly by 1he Corps of Engineers (Seattle District). Environmental Protection Agency 
(EPA), and the Wash1ngton Departments Qf Natur1,1I Resources and Ecology. PSDDA is 
being conducted in two phases (each about 3 years in length): Phase I covers central 
Puget Sound and Phase II (initiated in April 1986) covers south and north Puget Sound. 

The ob}ectlves of PSDDA are to locale sites in Puget Sound for unconfined. 
open-water disposal of dredged material, define evaluation procedures tor determining 
when dredged material is acceptable for discharge at these s1tes, and prepare site 
management plans (including permit and monitoring requirements). RJ:lsponsibility for 
accomplishing these three objectives was assigned to three lnteragency work groups 
(Disposal Site Work Group (DSWG), Evaluation Procedures Work Group (EPWG), and 
Management Plan Work Group (MPWG)), who work under the direction of the PSDDA 
Study O1,ector. This Exhibit describes 1he environmental monitoring plan for the Phase 
I study area (central Puget Sound). 

All work groups conlrfbuted to the development at the Phase I monitoring plan. 
DSWG and EPWG determined lhe environmental monitoring requirements, with bSWG 
focusing on requirements for evaluating physical placement and effects, and EPWG placing 
emphasis on requirements for evaluating c;hemical eflecls of dredged material disposal. 
MPWG addressed plan funding and implementation (see Section 7 of Part II of the 
Managemenl Plan Technical Appendi)(). 

This document describes the environmental monitoring pfan (including baseline 
condit.ions that must. be established prior to initiation of disposal act!Vity) for the 
PSDDA Pnase I (central Pugel Sound) preferred disposal sites. The monitoring plan is 
expected to be implemented in the spring of 1988 when baseline studies would be 
accomplished. This would allow the new central Puget Sound sites to be available 
during the fall of 1988. 

The primary functions of the monitoring plan are to ensure compliance with the 
Section 404(b)(1) guidelines and to field verify the PSDDA plediotions of site conditions 
following disposal. Moreover, monitoting will provide the data to allow direot response 
to agency and public concerns regarding site conditions and environmental impacts. 
Finally, environmental monitoring data forms the basis !or the annual review of the need 
for changes in the evaluation procedl.lres. 

The monitoring plan presented in this (eport was developed In a siic:-step proc:ess, 
taking into account disposal site characterfstics and the dredged materi1,1l lharwill be 
allowed for disposal at the open-water sites. Development of the plan proceeded from a 
general consideration oi potential impacts of dredged material disposal at the open-water 
sites to detailing of site-specifie monitoring programs and data mterpretatloo guidelines, 
Al.so included is an estimate of costs ot conducting the monitoring plan. Steps taken In 
developing the plan were: 

1. Identification of concerns that warrant monitoring (Section 2). 

2.. Development of test.ible hypotheses to address monltoring concerns (Sectio11 3). 
3. Design of a general monitoring program (types of data to be collected, tools 
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used to coUe,c data. equency or colledion. etc.) which wi11 gather suffic;ient 
data to test the hypmheses (Se.ctlon 4,). 

4. DetinHion of si'UHrpt;ciftc monitoring re.quiremerits o address he e ects of 
co,ncem ide UMed in step 1 (Section 5). 

-5. Development of a $i'te manageme,n strategy and data lnte.rpretatian guidelines 
(Section 6). 

6. Determinatlon c,'f cos1s a,-!lso~taited wi h lie mon· qnn:g plan (Section 7). 

As new information is developed during the P'SDDA monitoring: program, the Pugel 
Sound Water Quality Au,tl'lcrity ari,bTent mcm,toring program, and other studr.es, bot.h hete 
and 1n ot'10r parts of the counlry, atetoants at he monitoring program rna:y be changed 
to re fie ct lhe mos appropria la tech n;qu e. 

2. IDENTJFICATIDN OF GONC'ERNS THAT WARRANT MONITORING 

The. quail y ef dredged matertal that will be acceptable for dispos~I at the preferred 
PSblJA open-wab~r sites- influences monttoring requirements_ '1Bite cohd'itlon l I'' has boo 
selecled as he preteirred biological effed s condition fQr site managemant at the 
L nmJntinad, open~watsr disposal sites in entraJ Puget Sound {sfffl FISDDA Phase j 
Management Ptan Raport (MPR} and Fina.I Envlronmenlal Impact Statenienl (FEIS), June 
1988). Sy def1ini~on site condi,ion Ii could result In ~minor a.cfv~rse effectsi due to 
chemica~s et 'concern m dredged ma~eria.111 cm b1ologicat resour.ces'1 at the disposal sHe 
{EPTA1 1988). Minar effects a,rn denned as pot,e-,,n1lal subleth-al chro11ic effects, but no 
s!gJ:'liHcan ,acute to:l(icity within the sHe 1 er its dHu ion zone {se.e MPR management 
Chapter 7). BB cause on!y acceptable sediments w ll be c:Hscha,rged :at the r:Hsposal iies 
the aggr ga ta co ndlUo n of each site Is e~peeted Lo be s u bstantraUy better th a r, anowed 
u ndar the proposed manag eme.nl condition, 

Thils .$eo.tlon dlsousses potenUEl,1 patl,w,:ws of a.llposure o -aquatic speQi.ss due tc 
dre-clgsd ma~erral disposal and he biologic.al rescurr:e.s of interest. Finally, tlloS'e 
pathway/bi'11Qgrcml resource aombinatiarn.=; that warrant m□nftcrin,g at the open.waters ie 
are 1dent1 fied. -

.2.. Pa hways of E osure 

or the- preferred Phase I dispasal sites, nearly allot the dredg d materi~l released 
from a ba119e 1s expected to saltle lt::I the bol om 
within the confines o the disposal1 snas (Bokumewiez, 1 B8 : TruJU, 1986). -n,e settJed 
dredged material represents t ,e maj,or exfJmn.J re pathway for organisms tllat may visit the 
site. However, some mlnor 
losses of material a e 'eX!;li3cled to ocOL r during and after disposal that can be potential 
pathways ot exposure to bio,lopi _al resources beyond the di~posa! site boundaries (Ftgure 
1), During d1spasa operations, fine parljc,tes a,nd orga,~c matter can be e!eased int.o 
and accumu,ie.'fa in h sea-sutiac:e rn,c(alayer, Also, as d1sGharged dredged material 
descend thro1.1gh ma water 'oolumn, a porricn of the dredged material wlU entrain wa~er 
and particles can 'b,e "stripped away'1 (figure - ), Upon impact. dredged ma:leriafr as well 
c1s pwvrously settled ma.te,rial. wiU bm:;ome suspended due to the sur·ge effect o.f impact 
(Tsai and P(onf, 19:65; Trawle and Johnson. 1986). This me,tmial Gan bscorns ii,oprporated 
into the nepneloid layer and be treii,sported o f s1te, depending ori bottom currents (see 
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Mobile species might accumulate some chemicals present at the site through the 
food chain if the disposal site were recolonlted with benthic species that are util1zed as 
food by mobile predatots. However, as stated above, complete recolonizatlon of the 
disposal sites is not exp·ected to occur during active use of the sites, In addition, the 
preferred disposal sites are located in areas determined from field studies to oontaln 
relatively low food habitat resources (DSS TA, 1988). Incomplete recolonization, which 
may occur during low periods of disposal activity can still act as a pathway for 
bioaccurnulation in mobile species. Direct contact wlth sediment disposed at the mound 
could also act as a pathway of bioaccurnuiation . Even though there may be reoovery 
between disposal episo.des at relatively low use sites, such as Port Gardner and 
Commencement Bay, and direct contact ot some mobile species wilh sediments at all the 
disposal sites, impacts to mobile species are not expected to be significant (PSDDA MPR 
and F~IS, 1988), 

2.3 Identified Questions T·hat Warrant Monitoring 

Based on the above discussion, the monitorlng plan has been designed fo address 
tl1ree questions that directly relate to v13r1fication that unacceptable chemical and 
physioal impacts I-lave no1 resulted from dredged material disposal. These questlons can 
be stated as follows: 

Questioh No. 1: Does the deposited dredged material stay on-site? 

Question No. 2: Is the biological effects condition for site management (site 
condition ii) exceeded at the site due to dredged material disposal? 

Question No. 3: Are unacceptable adverse etfecfs, due to dredged material disposal, 
occurring to biological resources oftsite? 

As written, question No. 1 presumes that disposal of rnate(ial is occurring within 
tne disposal zone. If dredged materfal <1ppears outside the disposal site, due to offsile 
dumping practices, then agency action will be taken against disposal barge operators not 
complying with site use regulations. The types of action tal<en (including remedial 
action) are discussed in section 11.4 of MPTA (1988). 

3. DEVELOPMENT OF TESTABLE HYPOTHESES TO ADDRESS MONITORING QUESTIONS 

In order to clearly evaluate the questions listed above, they were further defined in 
terms that allow development or sampling programs. To accompilsh this. testable null 
hypotheses were developed for each concern. A null hypo1hesis identifies the specific 
effect to be monitored and defines the level that is considered to warrant addltJonal site 
Investigation and/or management. Use of null hypotheses allows the environmental 
questions to be lramed in such a way that they can be tested using data gathered during 
monitoring and, more importantly, allows for a clear interpretation of the monitoring 
results. If null hypothesos are not used or are not adequately framed. ii Is likely that 
the monltoring outcome would be ambiguous and result in uncertainty as to how well the 
objectives of the plan are being met. 

When developing null hypotheses, three considerations need to be mad a: ( 1) the 
space (on-site/otfsite) and (2) lime (yearly or greater) scales on which differences are io 
be observed, and (3) the magnitude of change that must be observed in order to 

I - 9 



establish conditions of concern (Segar and Stamman, 1986). For the PSDDA monitoring 
plan, six hypotheses were developed to address the three questions tor biologtcal 
resources On and off the disposal s11e. They are: 

Hypothesis No. 1: Dredged material stays within the disposal s1te boundary 
(Addresses Issues in question No. 1 ). 

Hypothesis No. 2: Chemical concentrations at the ollslte monitoring stations do not 
measurably increase over time following initiation of disposal activltles due to 
dredged material disposal (Addresses rssues In question No. 1 ). 

Hypothesis No. 3: Sediment ch~mical concentrations at the on-site monitoring 
stations do not exceed the chemfcal concen~rations associated with site condition 1-1 

chem1cal dtsposal guidelines due to dredged material disposal (Addr!fsses issues in 
question No. 1 ). 

Hypothesis No. 4: Sediment toxicity within the disposal site does not exceed the 
s1te condition II biological response disposal guidelines due to dredged material 
disposal (Addre.sses issues in question No. 2). 

Hypothesis No, 5: No significant increase has occurred in the chemical body burden 
of benthic infauna! species collected in the vicinity (down-current) of the disposal 
site due to dredged maierfal disposal. (Addresses issues in question No. 3). 

Hypothesis No. 6: No slgnilicant decrease in the abundance of dominant benthic 
intaunal species has occurred in the vicinity (dowh-current) of the disposal site due 
to dredged material disposal. (.Addresses issues in question No. 3). 

Hypothesis No. 1 presumes that disposal operations have been in compliance with 
permit requirements that dumping can only occur once eorreotly positioned within the 
disposal zone. It dredged material Is found offsite then Intensive sampling around the 
material found offsite must be conducted lo determine If material Is due to a failure to 
comply wi\h permit requirements (see section 6.2 for discussion of data interpretation for 
the appearance of dredged material beyond the disposal site boundaries). 

No conditions ot concern are oons1dere.d to exist v,,ithin and beyond the dfsposal 
sites II !he monitoring data fndicata that the statements framed in the null hypotheses 1 
through 6 are correct. Conditions of concern due to dredged material disposal can be 
considered to possibly exist if data from a monitoring effort do not support the 
hypotheses as stated. If the monitoring data Indicate that the magnitude of change 
observed is great enough to indicate conditions of concern (e.g., guideline values are 
exceeded for hypotheses No. 2, 3 or 4, or significant increase 1n tissue body burdens, or 
significant decreases 1n abundance ot dominant benthic infauna occur), then the null 
hypothes1s is "rejected." fn such a case, best professional judgment of the sfte managers 
niust be used 10 determine appropriate acttons to take, The t,iggers used to establish 
conditions of concern are presented In section 6.2 
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4. GENERAL MONITORING PLAN 

The monitoring plan for the PSDDA disposal sites focuses the majority of effort 
during the first 5 years of site use. This allows early consideration of changes In the 
dredged material managemenf plan which may include adjustments in the dredged 
material a.valuation procedures or In disposal site use requirements. Extensive 
monitoring during the first 5 years Will allow future monitoring effort to be reduced to 
periodic checking of the sites providing the monitoring data demonstrates that 
conditions within and beyond the disposal site are not different from the predicted 
conditions, 

The monitoring plan consists of: a baseline survey and partial and full mon1torlng 
studies (table 1 ). The purpose of the baseline is to document conditions existing at and 
around the Phase I site and at disposal site benchmark areas prior to the initiation of 
disposal activity. Foi1ow1ng use of the sites, partfal or full monitoring studies are 
conducted depending on the volume of material disposed al the site. Parttal monitoring 
provides a minimum number of measurements at the disposal site and site perimeter, 
sufficient lo determine whether material being disposed results In exceeding site 
condition II and whether material is moving offsfte. Partial monitoring will be conducted 
when dredged material volumes are insufficient to warrant a full monitoring etfort. 
Partial monitoring WIii address null hypotheses No. 1, 3 and 4. 

Once enough dredged material has been disposed, full monitoring will be conducted 
to determine if sfte conditfon Ii has been exceeded on-slte and whether any 
unacceptable offsite biological impacts have occurred due to dredged material dii,pose.l. 
Data gathered during full monitoring will address all six hypotheses, 

Key concepis to be used in the analysfs of field data include: 

o Comparison of data to established guideline values (lo assure that dredged 
material allowed for disposal at the open-water sites does not exceed the slta 
condition II disposal guidelines). 

o Measurem11nt of gradients down-current from the disposal site (to evaluate 
movement ol material offsite and determine if down-current effects are due to 
dredged mateiial irom the disposal site). 

o Comparison of monitoring data to baseline conditions (to determine it changes 
are occurring). 

o Comparison of monitoring station data to data from benchmark stations (to 
assure that changes s-een over t1me at the monitoring stations are due to 
dredged material disposal and not due to other chemical sources or due to 
natural v.arla!lon). 

Conditions within the disposal site (as determined by sediment chemistry and 
bioassays) will be c;ompared to PSDDA disposal guldellne values to determine whether 
they exceed site condition II levels (see section 6.2 !or discussion of guideline values). 
On-slte stations, Which will be used to collect sediment for bulk chemistry and bioassays, 
will not be fixed in space for U)e lile ot Iha, monitoring program 
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TABLE l 

RELATIONSHIP OF MONlTORING QUESTIONS 
TO HYPOTHESES, MONITORING TYPES1 PARAMETERS, ANO TECHNIQUES 

USED IN PHASE I ENVIRONMENTAL MONITORING PLAN 

kypotheses, 

No. 1 : Sediment Movement 
Offs1 te 

No . 2: Offsite SedimenL 
Chem,stry 

No. 1: Ons,te Sediment 
Chemistry 

No, 4 : Sediment rox icity 

Monitoring Questions 

Question 1 : 
Materia l 

Stays 
Onsite? 

-X 

Quest ion 2: 
Site Condi
t ion II Not 
Exceeded? 

X 
X 

No , 5: Infauna l Body Burden 
No. 6: Infauna] Abundance 

Types or Monitoring : 
Baseline 
Partia I Mon, tor,nq 
Full Monitoring 

Parameter: 
Phys i Cel I Mr1r.,p 111g 

Sediment Chemist,·y-Onsi te 
~Oft,;i h i 

Sediinent Bioassay-Onsite 
ln·fauna l Body Burden 
Infaunal Abundanc~ 

lechniques 
Box Cor·es 
Sidescan Sonar 
SVPS 

X, 

X 
X 

X 

X 
X 
lS 

X 

X 

Question 3: 
Biological 
Resources 
Unaffec t ed 
Off s ite? 

)( 

)( 

X 

)( 

X 
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Rather, they will be determined for each monitoring event based on a mapping effort 
which will identify the physical configuration and 11m1ts of disposed dredged material 
spread withih the disposal site (e.g., the sta.tions will "float" within the disposal site), 

In addition to the measurement of chemical conditions within the disposal site, 
sediment chemistry will also be detem1lned for material collected around the perimeter 
of the dfsposal site boundary. For the purposes of the PSDDA monitoring plan, the 
perimeter is defined as the area within 1/8 mile of the disposal site boundary. As w11h 
stations Within the disposal site boundary, stations in the per1meter will be •~oatiog· and 
will be determined by the mapping effort during the first post-disposal monitoring effort. 
Sediment chemistry concentratlons collected at the perimeter stations Will be compared to 
baseline concentra1ion levels (see section 6.2 for data interpretation guldellnes), 

Unlike the on-site and perimeter cnemisiry stations, gradient measurements will be 
made at "fixed" stations down-current from the disposal site. As distinguished from 
floating stations, fixed stations remain in the same location throughout the monitoring 
program and allow f'or comparison of moniloring data lo baseline data. Data collected 
from these stations Wlll be used to establish if dredged material is impaot1ng ottsite 
biological resources. 

If significant changes are observed at any of the monitoring stations relative to 
baseline values (i.e .. a null hypothesis is rejected), then changes in conditions at the 
moniloring stations will be compared to nearby off-site benchmark areas (i .e., stations 
which lie outside the probable inlluence of the disposal site) to evaluate whether the 
observed changes are Iha result of dredged material disposal or are due to contaminant 
sources located outside the disposal site. or due to nalural variation. Typically, there 
are two off-site benchmark stations: one away from any potential sources (which acts as 
a measure of natural variation) and one that•is situated b(ltweon the di!\r,osal site and 
possible contaminant sources (which acts as a measure ol chemicals coming Into the area 
of the dispos,11 site). As tar as practicable, the off-site benchmar1< stationi; will be 
similar to the biological monitoring stations including depth, substrate type, benlhic 
species composition, and species abundance. In general, samples from the off-site 
benchmark stations would be archived and analyzed only ti changes at any of the 
monitoring stations require a comparison to off-site benchmark stations. (The exception 
to this is the need to conduct benchmark station bloassays using fresh sediments; see 4.1 

below,) 

4.1 Monitoring Parameters and Techniques 

This section presents the monitoring parameters and the held tecnniques associated 
with E)ach parameter. In all three monitoring types (baseline, partial, and full) physical. 
chemical, and biological data will be gathered (table i ). The main ditference between the 
monitoring types is sampling 1ntensity and. in some.cases, the number of parameters for 
which data are collected. At all stations, position will be determined and maintained 
using a microwave navigation system (e.g., Trisponda, Mini-Ranger). To ensure accuracy 
of Iha positioning system, lt is recommended that four remote stations (located on shore) 
be used. 
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4 .1 .1 Physical Mapping 

TIJe purpose of physical measurements is to determine the stablllty of dredged 
material placed at the site since the baseline survey or since the last monitoring event. 
This is done to test hypothesis No. 1 (whe1her significant oftsite movement has 
occurred), This will be accomplished through mapping the disposal site and vic1n1ty up 
to the perimeter line located 1/8 mile beyond the site boundary. Mapping Ille extent Of 
bottom covered by dredged material disposal Will provide data on question No. 1. The 
mapping effort undertaken during 1he baseline will also provide a means of establfshing 
"floating" stations to be occupied during partial and full monitoring efforts. 

An appropriate variable trequency sidescan sonar will be used to determine, if 
possible, the location and general spread of dredged mat.aria!, Ttiis lnstn.imen1 will be 
particularly effective ti material Wil11in the disposal site forms mounds or is 
:,ubstantially different rrom ambient sediments (e,g., different grain size or type)" 
However, because of the similarity of sediments that are expected to be disposed 
compared to sediments native to the disJ:)osal sites, and the fact tnat monitorlng will not 
take place unlll some months alter disposal, it is not certain whether sidescan sonar will 
prove useful in providing an image of tile central portion of the disposal mound. 
Sidescan sonar will be tried in this monitoring effort since it is a cost effective means 
of mapping the disposal mound under certain c:ondiUons (Morton et al. i 984). If the 
sidescan sonar does not prove useful another approach, possibly using an echo sounder, 
may be employed to gather supplemental data on mound configuration (Morton, 1983). 

Irr addition to using sidescan sonar to map the disposal site, the location, extent of 
dredged material spread, and the depth ot dredged material on the flanks of the disposal 
mound$ relative to the site boundary will be determined primarily through the use of a 
sediment vertical profiling system (SVPS) such as described In Rhoads and Germano, 
1982. The SVPS system provides a photograph of the sediment cross-section to depths 
up to 20 cm from which some physical characteristics can be assessed. It Is possible to 
differentiate sediments from reoent and previous disposal events using the SVPS system 
(Rhoads s1nd Germano. 1986). Data from the SVPS will be used to establish the direction 
of movement assuming random dump1n9 has occurred within the surfac.e disposal zone and 
that no significant mounding occurs within the impact zone. The SVPS system will be 
additionally equipped with a 35 mm camera which will take a plan view of the sampling 
stations. 

Mapping .effort during the baseline will primarily focus on lhe disposal site (to 
characterize the sediments pdor to disposal activity). although some sampiing will take 
place oftsite, in the directlon of expected net current flow (figure :Z). SVPS and 
sidescan sonar mapping during partial and full monitoring will focus on the perimeter line 
of the disposal s ite (to determine if dredged material has left the site and reached the 
perimeter line) and in the direction ol the net current flow (figure 3). Based on 
sidescan and SVPS surveys of the disposal site and surrounding area, on-srte and offsile 
chemical monitoring stations will be located tor the partial and full monitoring efforts. 
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4.1.2 On-site Sediment Conditions 

The purpose of on-site chemical measurements is to assess the concentration ol 
chemicals in the sediment as a check against predlsposal characterization of the dredged 
material (addresses hypothesis No. 3). Also, bioassays will be conducted with samples of 
these same sediments to determine ii the dredged material disposed at the site is acutely 
toxic and, therefore. exceeds site condition ll (addresses hypothesis No, 4). In addition 
lo providing Information on the disposed dredged material. chemical and bioassay 
mon1toring of the dfSposal site will provtde feedback on whether the procedures used to 
evaluate the dredged material placed at the site are sufficient to characterize the 
material. The bioassays are a cost effective measure of the biological effects of concern 
within the disposal site. 

The chemicals of concern that will be analyzed in on,site sediment samples are the 
same as those used to evaluate sediment for suitability for unconfined, open-water 
disposal (table 2). The only addi{ion to this list Is tribut}'ltln (TBT). Which. will be 
amrlyzed only duri119 the baseline studies. Sediment is being analyzed for TBT to 
establish baseline concentrations of this chemical prior to 1nitiation of disposal 
operations. This ohemical is not currently one ot the chemicals of concern tor which 
proposed <:lredged material is assayed; however, l'lvidence exists (outside the Puget Sound 
area) to suggest that' il might be present in some sediments (especially material from 
marinas), and can potentially have significant lmpacts on biological reso.urces (Cardwell 
and Sheldon, 1986). A dec1sion on whether to Include TBT as part of the chemicals 
routinely analyzed In dredged material is expected to be made during PSDDA Phase II 
studies. 

Chemical samples will be collected from sediment taken by box core from within the 
disposal.site boundary. One composite sample (composed of subsamples irorn six box 
cores) will be analyzed for chemicals of concern -at each chemical station. The top 1 o 
cm ol materia.l from a 
cored sample taken from the box oore will be used in compositing the sample. This 
depth represents an approxlrnate zone (0 • 1 O cm). of major biological activitY, and the 
depth to which chemical contamination would likely be found (through biological 
reworking of the surface sediments) following recolon1zatlon of the disposal mound, 
Sampling to a depth of 1 O cm will also provide an integrated sample of the past disposal 
activity, considering that the disposal mound will consist of sediments from a number ol 
dredging projects. 

Quality control and quality assurance (QNQC) requ1rements and procedures for 
chemical analys1s outlined by the Pug.et Sound Estuary Program will be followed in lhe 
PSDDA monitoring effort. A portion of each composite will be archived for possible 
future analysis. 

In add!Uon to measurement ol chemical concentrations, bloassays will be conducted 
on the composited sediment samples taken within the boundary of the disposal site. The 
bioassays will serve to verify that material being disposed at the sites is consistent with 
the site management condition, These bioassays are an indirect assessment of biological 
effects within the disposal site. Three bioassays will be conducted on \he composited 
sediment samples including the amph1pod (Swartz et al. 1985), the oyster la,val (Chapman 
and Morgan, 1983), and the Microtox (Schiewe et al. 1985) tests. These are the same 
three bioassays employed In the evaluation procedures 
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for determining the suitability ot dredged material ior unconfined. open-water disposal. 
Where appropriate. the protocols used In these bioassays will follow those recommended 
by PSEP (Tetra Tech, 1981>a). Interpretive guidelines for evaluating the bloassay results 
are presented In section 6.2. 

4 .1 .3 Perimeter Sediment Conditions 

The purpose ol olfslte chemical measurements Is to assess the concentration ol 
chemicals in sediments beyond the disposal site boundary (addresses issues in hypothesis 
No, 2), Chemical analyses will be conducted on sediment collected from approximately 
1/8 of a mile from the site boundary (identified as a perimeter line). The chemicals 
analyzed will be the same as those measured at the on-site chemical stations. Sediment 
$amples Will be collected using a bol( core and the number of subsamples comprising a 
chemical station composite will be the same as that described for on-site sediment 
chemical analysis. 

Unlike the sediment samples taken on-site. only the vpper2 cm of sediment WIii bo 
taken for chemical analysis for off site chemical analysis, according io PSEP protocols. 

4. 1.4 Otfsite Biological Conditions 

The purpose of oflslle biological measurements is to document the possible responses 
of benthic organisms down-currenl from the disposal site boundary to the presence of 
chemicals in their environment that may have been derived from dredged material 
disposal (addresses hypot11eses No. 6). ihese measurements enable a further check for 
unanticipated dtedged materlai effects beyond that possible to measure through seoiment 
analysis alone. The parameters measured are chemical broaccumulation and benthic 
infauna abundances. These data a,e then compared to baseline conditions to determine 
the significance of the chemical effect. 

Bioacoumulation in benthic species will be determined at fixed offsite monitoring 
stations, At each station, two replicate samples will be taken for benthic (lntaunal) 
Ussue chemistry analysis. Only animals such as tube-dwelling worms and certain clams 
that either feed on suspended particulate matter or pump overlaying water containing 
suspended particles tn,ough t11eir burrows will be collected. The.se anlmals, through 
their contact with suspended particulate matter, otter the best means of examining 
Impacts of chem1cals oartied in the nepheloid layer. Sufficient box cores will be taken 
at each station to provide enough tissue for analysis, Animals Will have any sediment in 
the gut and adhering to tho outer body removecl prior to chemical analysis. 

Large bivalves, it presenl ,n the samptos, will be tne choice specie.s to be analyzed. 
tt they are not present, then a sample of another representative species (e.g., 
polyohaetes, Holollieroids, etc,) will be chosen lor analysis. For any given station, the 
same species will be analyzed lhroughout the monitoring program. The tissue residues 
wtll be analyzed for the chemlca,ls presented rn iable 2, and QA/QC procedures outlined 
by PSEP will be followed where possible. 

Benthic inlaunal abundance will be used as a measure of olfsile population response 
to d1sposal activity. Bel'Jtl'llc abundance has been used in Puget Sound (Tetra Tech, 
1986b; Long and Chapman, 1985\ and other areas to measu,e the effecis of 
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METALS: 

Antimony 
Cadmium 
Lead 
Nickel 
Z.inc 

TABLE 2 

CHEMICALS OF CONCERN 

Arsenic 
Copper 
Mercury 
Silver 
Tributyltin 1/ 

ORGANICS: 

Naph cha lene 
Acenapthene 
Phe.nanthrene 
2- Methylnapthalene 
Benzo(a)Anthracene 
Beni.ofluoranthencs 
Indcno(!,2,3-c ,d)Pryene 
Benzo(g,h,i)Perylene 
1,3-Dichlorobenzene 
1,2,4 -Trichlorobenzene 
Diethyl Phth3late 
nucyl Benzyl Phthlate 
Di-N- Octyl Phthalate 
2 Methylphcnol 
2,4-Dimethyl 1'hcnol 
Benzyl Alcohol 
Di.benzofuran 
Hexachloroethane 

N-N i.t rosodi phcnylamine 
Tccrachloroechena 
Total Xylene s 
Aldrin 
Dieldrin 
Li ndaiu, ( !Jamma-HCH) 

Acenaphthylene 
Fluorene 
Anthracene 
Fluoranthene 
.Chrysene 
Benzo(a)l'yrene 
Dibcnzo(a,h)Anthracene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Dimethyl Phthalate 
Di-N-Butyl Phthalate 
Bis (2-Ethylhexyl) Phthal ate 
Phenol 
4 Methylphenol 
Pentachlorophenol 
Benzoic Acid 
Hcxa ch lo robut3d ienc 
Pyrene 
Hexachlorobenzene 
Tri ch lo roe then e 
Ethyl benzene 
Total DDT' S 
ChlordanP 
Hcptachlor 
To tal PCB ' s 

!_/Tribu t yltin (TBT) will be measured during basel i ne only . PSDDA is 
currently eva l uating the status of this chemical group i n the dredged mater i al 
evaluation procedures. A decision on whether to include measurement o( TBT 
will be made during future years of mo nitoring. The protocols and QA/QC 
requirements for TBT will be established prior to baseline sampling. 



pollutants on benthic communities. As with bioaocumulation, benthic abundance will be 
determined at both fixed off site monitoring stations and at off-site benchmark stations. 
For each station, five fllpllcate box corer samples will be taken for analysis of dominant 
benth.lc species abundances.. 

For each biological tr.insect line (three stafions along a gradient), eight SVPS 
samples (Without replication) will be taken. For each off-site benchmark biological 
s1ation, three SVPS samples (without replication) will be taken. These SVPS samples 
provide a qualitative amplification of the benthic community box corer samples, i.e., 
they provide an expanded view of benthic community condition along the transect lines 
and at the off-site benchmarkstations. 

A box corer will be used to collect sediment for the benthic $undance analysis. 
The box corer used will be capable oi penetratlng down to 50 cm wi1hin an 
unconsolidated bottom and capable of penetrating a compacted fine sand to a depth of 
al' least 15 cm. An example of an appropriate device Is the 0.06 square meter 
Gray-O'Hara box corer (Lunz and Kendall, 1982; Clarke, 1986). Sediment will be sieved 
through a 1.0 mm sieve, fixed with 10 percent seawater- buffered formalin and infauna.I 
biomass estimates determined, Following this, total abundance of the dominant species 
for o,e entire sediment sample will be detennlned. Dominant species are considered 
those organisms whose abundance comprises 80 percent ot the total number of Individuals 
present in the samples. 

In addition lo t.olleoting benthic organisms. sediment grain size, total organic carbon 
and depth ot collection Will be determined for each sample. Total abundance of the 
dominant species will be the primary indic-ator of off-site population effects (Pearson 
and Rosenberg, 1978). 

4 .1.5 Arch iving 

During monitoring, there Will be a need to arc;hive sediment and biological samples 
for possible tuture analysis. Archiving will be needed tor samples collected tor benthic 
abundance and tissL1e body burden analysis durfng tile baseline effort, as well as for 
benchmark samples collected for sediment chemical analysis, benttiic abundance, and 
tissue body burden analysis during full monitoring. The following section prov]des 
information on how samples should be archived lor each ot these parameters. 

Sediment samples taken for future chemical analysis should be kept frozen until 
analysis, Storage of the sediment should be in appropriately cleaned glass containers or 
other suitable substitute. The sed,merit.samples shoulo be held at •20 degrees C until 
analyzed. 

Samples lo be stored for banthic infaunal abundance should be sieved (see Section 
4.1 .4 for appropriate sieve size to use) prior to archiving. Material remaining on the 
sieve shovld then be stained with a vital stain (to facilitate later sorting), fixed wltll 
formalin . and attar a sufficient period of time to ;illow for penetration of the fixative, 
the samples should be stored ln air tight glass or plastic jars containing preservative 
(either ethanol or lsopropanol, with glycerin). 

Animals. to be taken tor tissue body burden analysis should be collected during 
sediment sieving and washBd clean of remaining debris. (Target species to be used in 
the tissue body burden analysis will be determined during the plannmg and conduct ot 
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bc1sellne monitoring. Specles selection will give preference lo larger animals lor 
analysis.) The gut of the target species should be purged (by retaining the animals live 
in seawater. if possible) or cleaned of sediment. The samples should then be stored ln 
cleaned glass containers and frozen at -20 degrees C until analyzed. 

4.2 Monitoring Study Types 

As mentioned earlier, three types of studies will take place within the PSDDA 
monitoring plan. They are: baseline swveys, partial monitoring .studies. and lull 
monitoring studies. Each study type requires that certain monitoring parameters be 
measured and that a given number ol samples be collected. An oveNiew of each type of 
monitoring type is given below. 

4.2.1 Baseline 

The baseline suNey for each disposal site consists of measurement of the following 
parameters: 

o Mapping the disposal site and gradient stations. 

o On•site chemistry and bloassays. 

o Chemistry stations along the perimeter llne of the disposal site. 

o Tissue body burden analysis and benthio abundance determinations 1or samples 
from lhe gradient stations. 

o Chemistry and bioassays at the benchmark chemistry stations. 

o Tissue body burden analysis and benthic abundance determinations for samples 
from benchmark biological stations. 

Sampling requirements for the baseline are presented ln table 3 and 1nclude a totaJ 
of 153 SVPS stations, a complete sidescan sonar suNey tor each site, and a minimum of 
4 73 box cores to collect sediment and benthic organisms for analyses. Each disposal site 
wm be characterized through site mapping and determination of site sediment chemical 
concentrations and relalive sediment toxicity. 

Each site will be mapped based on eighteen SVPS stations and a complete sidescan 
sonar transect of the site. Predisposal status of the disposal site-sediments (i.e., 
chemical concentrations and relative toxicity} wm also be determined for eactJ dlsposal 
site (figures 4 and 5). The number of sediment samples taken and the number of 
analyses conducted for each site is dependent, to some degree, on site-specific 
characteristics (table 4; see section 5.1 through 5.3 fora further explanation of 
site-specific sampling and analytical requirements). 

In addit1on to characterizing the disposal sites, sediment at \he 1 /8 m1le perimeter 
line surrounding each site Will also be chemically characterized. Ctiemlcal 
characterization of sediments surrounding the disposal sile allows for comparison lo 
sediment samples tal\en after disposal activity begins and a detemiinatton of whether 
dredged material is moving beyond the site boundary providing that all disposal 
operations are made with in the disposal zone. 
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Benthic organism $amples irom tile down-current gradient stations will be collected 
during the baseline in order lo determine p(edisposal tissue body burden levels anc:l 
abundance of dominant infauna! species. Because of the uncertainty ot the exact 
directjon from the disposal site dredged materfal might travel, a series of gradient 
stations will be sampled covering the general direction of net current movement 
establlshed through PSDDA site selection studies (DSS TA, 1988). This will be done tor 
each disposal site. Tl1e number of gradient series sampled and their relative orientation 
to the axis of the disposal site differs for each site (see sections 5, 1 tnrough 5.3 tor 
site-specific station locations). 

The orientation of the gradient stations to the disposal site Is based on ,1vallable 
information concerning the probable direction of sediment transport from the sites, il in 
fact transpo~ does take place (little or none is anticipated). Organisms collected from 
the gradient stations will not be lmmediateJy analyzed but rather will be archived for 
future analysis (table 3). During the first post-disposal monitoring effort at each site, net 
direction of sediment transport off lhe disposal site will be estimated using the results of 
t11e mapping effort. At that time, the gradient stations best representing the down
current direction will be analyzed. These data will then form the baseline information 
for the gradient stations for that partic;ular site. 

Finally, sediment samples will be collected from both benchmark chemistry and 
benchmark bi0Jogic<1I stations during the baseline. Samples collecled from the 
benchmark chemistry stations include sufficient sediment to determine pre-disposal 
chemical concentrations and enough sediment to conduct bioassays to determine the 
relative toxidty of the sediment. Samples from the benchmark blological stations 
include collection ot benthic organism$ for determining abundance of dominant infauna! 
species and for determining tissue body burdens. Unl1ke the benthic $amples collected 
for the gradient slalions, sampl!:}s for benthic abundance and tissue body burdens tor 
benchmark stations will be analyzed as part of the baseline effort (table 4}. The 
number of benchmark chemical and biological stations associated with each site is 
dependent on site-specific requirements (see sections 5.1 through 5.3 for a turther 
explanation of site-specific sampling and analytical requirements). 

4.2.2 Partial Monitoring 

Partial monitoring will occur when the volume of rnalerial going to the disposal 
sites is not great enough to warrant lull monitoring. It will also ba employed at 
perloc;lic times following the first 5 years of disposal activ1ty, but only if results of the 
lull monitoring effort indicate that dledged rnaterfal behavior and effects are no ,greater 
than those predicted (e.g., no conditions of concern). 

The partial monitoring effort tor each disposal site consists ol measurement of the 
following parameters: 

o Mapping the disposal sile and perimeter. 

o On-site chemistry and bioassays. 
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TABLE 3. SAKPL ING REQUIREMENTS fOR SASELTNE 

DI s osol Site 

Mani t ori ng C01111'1ence11ieot Elliot t Po rt 

P·arameter· Bay Say Gardner Total 

llr,ellged Haterlal StatoiliLy 
SVPS ?. / 51 46 56 15) 

Si desC:an Sonar Complete Complete C<>•plHe C-Qll\plete 

transect~ lranse<;:ts Transects Transects 
Of Site of 51 te of Site of Si te 

Oo-site Sedime•t Conditions 

On-si•e Chemistry 6 6 2 IA 
i11H1 Bi oassay 3/ 

Perit11~ter ChemiS~ ry !I 12 72 42 186 

Off- site Biologica l Condition 

Senth,c. Abundance 5/ 45 (45)jj 3(i (30) !/ 60 (60)1/ ns < 11s ) 11 
~•nthlc Body Bvrden §.! 18 ( 181 12 ( I 2) 2• (24)- 44 ( 44) -

flenchmor( Stations 
Chemistry Stat ions 

Che,,,istry and Bloassay ~ rn 12 fl 42 
Oio logital ,t~tions 

Bent hit Abundance §_I 15 20 lO 45 

Bentl>ic Bu rden !.I £ B 4 18 

l /Nu111bers in parenthes-es are sa111p\es to be archi-te<t for future ana \ys1s . 
2/Number of SVPS samp les taken_ The number uf samples 11\Cl udes 20 percent r•eplication or selected stations. 
l!Minlmum number of MX cor e samples re~uired. EHh b9x cor e ,.111 b~ subsampled {upper JO cm) to prov ide sufficient sedi 
ment. for iehernlcal anal_ytlc.a.1 requirements and to conduct tl\e three b10<1.ssays . 
~/Hlnlmum num~er of box cor e sonwles required . Each bot core ,oi l ! be sampled (vppe r 2 to pr ovide suffic ient s e<l iment for 
i"na 1:;t1ca1 requi r•eme-11t5. 
5/~lnlmum numbe r nf bo• core ~a,nples required. All sar,;p\es wl1 1 be sieved . fl~•d in preservative and stored unt il ,he ii,s t 
fvll mon,tor \ng efforl. At that time. those samples talrn-n from tne s~l~c~cd gradient stations will be analyzed. 
~/ Hinlmum numbe• or box core samvles required (see footnote 5 . ) 
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FIGURE: 4 

A A A 
A A A . 

CORE SAMPLE (SUBCOMPOSITE) 

CHEMICAL STATION (3 ON SITE, 12 OFF SITE) 

BASELINE CHEMICAL STATIONS FOR ELLIOTT 

AND COMMENCEMENT BAYS DISPOSAL SITES 



FIGURE: 5 

CORE SAMPLE (SUBCOMPOSITE) 

CHEMICAL STATION (1 ON SITE, 4 OFF SITE) 

BASELINE CtiEMICAL ST A TIONS FOR 

PORT GARDNER SITE 



lABLf 4. ~IIAtY-ICAL ~EQOIREHENTS FOR BAS[L JNE 

Oiseosal Site 

Mon Hori ng CQmmencemf!nt Elliot t ?ort 

Parameter Ba Ba)'. --- f,at'dne r Tol al 

On-,1dged Mater ta I Stability 
SVPS Sl 46 56 1,3 

Slde~can ;,,On.) r And l yS-15 of Ana ty, Is gf ~na1y,-I s of Analysts of 
l ransecl u~,nr1.1 Transect Recor,1 lrans~c t Rec1)1 t1 Trans?..<,t Record 

Or, -~1te Sed\u1e-ot Condit l Of'S 
(ln-.i te Cho<1nstry 1/ ) J I I 

On-slle Bioas.say 27 3 3 J 1 

Pf?rhnetHr Chem1slr"f I/ 12 12 ll JI 

()ff-site Siological Cond1l1on 
Uenth ic Abundance J/ 1, IS o/ l$ 45 

Sonthi c Body Burden!/ t, 0 1.1 Q 12 

liend unlf\ Stdt.ioos 
ChC<lllt•1 Stat Ions 

Che111istry I/ l 2 2 I 

Bi Obssays T; 3 2 ?. 7 

B1ologica1 Stations 
Bent~1c Abunda~ce 2/ 1 :) 20 6/ I 0 45 

8~11thi c Rod\/ Rt1rde"'n 4/ 6 0 7 / A ID 

T7ta'clfU~Tiry st1mple 1s composed of ~lA subcomposll es (each rer1r-e.seotin9 a s i nglE> boll. core) from each station gl"ld. 
2"/ Sedlmcnt i or Pach blOd5sa_y i s. ,, 1,,.11mpos11 e nf ,;1; \ubt oinposltts ~et'lch re.presenc.1,19 a sl,iqle bi>)( eore) f rom e~ch Hauon 

9rid. 
3tEat h box cot~ wi l l be n.na1yze1J ~eparalely. Tnere are five. replh:ates pe.r stdtloffs, 
l/E.ach statlOn ~111 be. analyzed sep,1rately. n,ere a.re t'rfo rcp\1ca-t~s per -statlon . 
S/Thes.e s,.a1T1ples wil l not be ana l yzed unt il tne aj1propr1ate downcurirant gra1J1ent S-tat.ion ,s. identifie<I dtir111y tho ,,rH r10s.t 
uispoo l rnonf,o ring event. 
6/fnese samples 1.t\ll be ani,Jyz:erl to deteronne ch~9ree: ol b10l ogic-,l varabilHy. 
!_/ll'ISUffic.1ent biomass- was round to uer-in1l 1,c,J1 horrhu1 anal}'5is. 
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o Chemistry stations along the perimeter line of the disposal site. 

o Chemistry and bioassays at the benchmark chemistry stations. 

Sampling requirements for panial monitorin.9 are presented in table 5 and include a 
tolal of 162 SVPS stations (54 per site} located within the dlsposal slte and perimeter, a 
complete sldescan sonar suNey for each site, and a minimum of 132 box cores to collect 
sediment for analyses. Benthic abundance and tissue burden analyses will not be 
conducted as part of the partial monitoring effort. The number of sediment samples 
taken and the number of· analyses conducted for each site (table 6) is dependent 0n 
site-specifie characteristics (see section 5.1 through 5.3 for a further explanation of 
site-specific sampling and analytical requirements). 

As part of the partial monitoring effort, sediment chemical analyses and bioassays 
will be conducted on sediment sampres collected from within the disposal site and from 
the perimeter stations. Also, sedfment samples will be collected from the benchmark 
chemistry stations. Bioassays on the benchmark station will be conducted using freshly 
collected sediment. Sediment for benchmark chemistry will be archived until analyses are 
completed on the on-site and perimeter samptes (table 6). It results from on-site and 
perimeter samples indicate possible moveme.nt of sedimenr offsite (see section 6.2 for 1est 
interpretation guidelines), then the sediment from the benchmark chemistry stations will 
be analyzed (for chemlcal concentrations), If results do not indicate movement of 
dredged material offsite, the sediment sample needed tor chemistry will remain archived 
for possible future use. 

4.2.3 Full Monitoring 

Full monitoring will occur once the disposal site has received a large enough volume 
of dredged material (approximately 45,000 to 50,000 cubic yards) to warrant measurement 
of all monitoring parameters. The first -full monitoring is forecasted to occur after the 
second year of use al the Elliott Bay site and alter the th ird year of use for the 
Commencement Bay and Port Gardner sites. 

With full monitoring, all parameters measured during lhe baseline will be sampled 
Including: 

o mapping the disposal site. perimeter. and gradient stations; 

o on-site chemistry and bioassays; 

o chemislry stations along the perimeter line of the disposal site; 

o chemistry arid bioassays at the benchmark chemistry statmns; 

o tissue body burden analyses and benthic abundance determinations for samples 
from the benchmark biological stations; and 

o tissue body burden analyses and benthic abundance determinations for samples 
from the gradient stations. 
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OispoSd I Site 

'1ord tori tHJ Ct'l,,imenc ernel"lt E. -I H)tt Port 
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Ui f - ~1 te i,iolol}icaf rond1 • 10n 
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,, 0 I) 

SPn tni c. i\ody Ru rdef\ 
,, " 

I) I\ 

looc timd:rk Stat.ions 

Ctiom1cal Stati0'1S 
fl'l c-Jn\stry and !3ioa.ssay '!! 18 (\Si I 2 ( 12) I / 

.,, 
() 2) l! 42 .. 

ijilclqitol s~~tion, 
Ile nth i c +\t>undance 0 II 0 0 

1!ent h1c Body Burden Q n 0 <I 
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Sampling requirements for full monitoring are presentoo in table 7 and include a 
total o1 213 SVPS stations. a complele sidescan sonar survey for each site. and a 
minimum of 438 box cores lo collect sediment and benthic organisms tor analysis. 

in most cases. the number of parameters measured and the number of replicates 
laken during full monitoring will be the same as taken during the baseline (table 8). 
One exception to this is mapping, where approximately three times as many SVPS 
stations will be taken during full mon1!oring as were taken during the baseline. The 
increase in number of SVPS stations over the amount used in the baseline is due to an 
increase in sampling wilhin the disposal :;ite and perimeter-and due to the addition of 
SVPS staUons along the gradient. The increase in SVPS stations within the disposal 
site and perimetar are needed to characterize the extent of-spread of dredged material 
disposed at the site. The addilion of stations along the gradient are Intended to 
provide complementary data to lite benthic abundance data Previous work with an SVPS 
type system in other parts of the country have shown that it can be used to assess 
gross features of the benthic community (Rhoads and Germano, 1982), 

For lhe other parameters measured, the n1Jmber of samples taken is similar to those 
taken durin9 lhe baseline (table 7). One dllference between the baseline and full 
monitoring Is that with full monitoring the sediment samples collected from the 
benchmark chemical and biological stations are archived until analysis of the on-site, 
perimeter, and gradient samples are completed (except for benchmark station bioassays 
conducted on fresh sediment). Samples from the benchmark stations were analyzed 
during the baseline. It results from any ol the lull monitoring stations indicate possible 
movement ot sediment off the disposal $Ile or exceedance of on-site guidelines, then the 
ai:,proprlate benchmark stalion sample Will be analyzed. Otherwise, the benchmark station 
sediment for chemical analysis and organism samples will romain archived. 

5. SITE-SPECIFIC MONITORING PLANS 

The general monitorlng plan is adapted to eactl Of the Phase I siles based on 
physical and biological conditions at the site, anticipated annual loading, and proximity of 
potential contaminant sources to the disposal site. 

5.1 Commencement Bay Disoosal Site {Figures 6 a,c\ 

The Commencement Bay site is in a relatively flat, nondispersive area with water 
depths varying from 540 to 560 le6t with northwest to southeast currents (DSS TA, 
1988). Monitoring stations tor the Commencement Bay site include three iloating 
ohem1ca1 stations within the site and 12 perimeter stations at the perimeter line (figure 
6a-c). Monitoring also includes three stations along \he down-current gradiGnt, three 
off-site bennhmark chemistry, and three off-site benchmark biological stations (fi$lure 6c). 
In .ill cases, each off0site benchmark chemistry station is paired with an off-site 
benchmark biological station. 

Three oft-site benchmark chemistry and oll-site benohmark biological stations are 
associated with the Commencement Bay disposal site (figure 6a). One of these stations 
is located in inner Commencement Bay (southeast or the disposal site} and represents a 
monitor of ttie Puyallup River and urban areas of Commencement Bay as potential 
confounding sources of contamination in monitoring the dfsposal site. The Puyallup 
River plume represents a major sourc:e of both dissolved and particulale metals 
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discharged Into Commencement Bay (Curl et al. 1987). the off-site benchmark station 
located just west of Browns point (northeast of the d[sposal site) also represents a 
monitofing stat1on for sources of contamination. Analysis of bottom currents indicate 
that water generally•flows from the head of the bay along the north shoreline and 
continues counterclockwise towards the disposal site (DSS TA, 1988). The off-site 
benchmark station west of Browns Po1nt will act as a monitor for contaminants being 
transported in this current pattern. The third oft-site benchmark station is located 
north of Browns Point and will act a,s a monitor of changes in benthic characteristics 
due to natural variation. 

During the baseline, chemical analyses and bioassays will be conducted or, three 
composited samples from within the disposal site boundary, while 12 composited samples 
will be chemically analyzec;l for the perimeter stations (table 9). Also, three gradient 
transects will be sampled (figure 6a). All three transects are to tile south to southwest 
ot the disposal site and represent the probable direction ol deep water currents from the 
disposal site (DSS TA, 1988), One of these three transects will bscome the down-current 
gradient stations for the post-disposal monitoring effort. 

Part1al monitoring of the Commencement Bay disposal site includes analysis of one 
on-si\e chemistry and one on.site bioassay series (all three bioassays conducted with the 
sediment sample) and analysis of 
sediment from four perimeter chemtstry stations (table 9; figure 6b), In addition. 
sediment from the 1hree benchmark chemistry stations will be collected, bioassays 
conducted. and sediment for chemical analysis archived, 

Sa.mpflng during [ult monitoring will include collection of sediment and biological 
organisms lrom all stations as outlined in the general description of full monitoring 
(section 4.2.3). Analyses will be conducted on all samples collected except forthat 
collected from the benchmark chemical analysis and benchmark biological stations (table 
9). These samples will be archived. 

5.2 Elliott Bay Disposal Site /Figutgs 7 a,cl 

The Elliott Bay disposal site is in a gently sloping nondispersive area at a depth 
ranging from 200 feet at the south edge of the site to 360 feet at the north edge, with 
weak and variable currents (DSS TA, l 988). Monitoring stations tor the Elliott Bay site 
include three on-site chemistry/bioassay stations, 12 perimeter chemical stations. and two 
oft-site benchmark chemistry stations (figure 7a; table 10). 

Biological stations ln Elliott Bay may be a useful indicator ot the conditfon ol the 
bay. However, much ot the benthic area around !he proposed site is already fn· an 
Impacted condition (Tetra Tech, 1986c). It may be difficult or impossible to test off-site 
benthic species and distingulsh between impacts due solely to dredged material disposal 
from those due lo other sources in the Elliott Bay area. While chemical and biologicoJ 
gradients may be evider1t in and around lhe preferred site location, the proximity ot 
other chemical sources may not allow the establishment of a simple benchmark system to 
determ1ne the cause o1 any observed changes in these gradients. A signlf1cantly 
expanded and complerx wofk effort may be requtred to identify the contribution of 
diffe/ent chemical sources. rherelore, the degree of existing biological variation will be 
examined during the baseline study. If 
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acceptable levels of variation are found, then biological measurements will be made of 
the benthos during full monitoring. 

The perimeter line tor the Elliott Bay disposal site is not located 1 /8 mile at all 
places along the disposal sita boundary. Along \he wester11 portion of the disposal site. 
the perimeter line Is less than 1/8 of a mile due to topographic features (presence ol a 
ridge which forms the configuration of the disposal site). This topographic feature, will 
lhnft the movement of dredged material off the western 
side of the disposal site, will function as the perimeter line. 

Four benchmark stations are associated With the Elliott Bay disposal site Both 
stations will act as monitors ot contaminant sources that might influence lhe disposal 
site. One station is located at the mouth of the West Duwamish Waterway. The 
Duwamish River, in general, and the West Waterway, in particular, represent major 
sources ot contaminant input into Elliott Bay (Curl et al. 1987). Another benchmark 
station is located to the east of the disposal site and acts as a monitor to sources of 
contaminants that exist along the Seattle waterfront shoreline (Curl et al. 1987). The 
next station Is north of the site between it and the middle waterfront. The lasl sta1100 
is west of the site between Duwamish Head and Magnolia. 

Proposed chemical stattons during baseline and full monitoring include three on-site 
chernistry stations, 12 perimeter stations, and two benchmark chemistry stations (figwres 
7a and 7c). Chemical and bioassay analyses wilt be conducted on the on-s1te station 
samples, while only chemical analyses will be conducted on the perimeter station samples 
(table 10). The benchmark samples for chemical analysis will be archived during full 
monitoring, but will be analyzed during the baseline. 

Partial monitoring includes one on-site chemistry station, three perimeter chemistry 
stations, and two benchmark chemistry stations (figure 7b). As with full monitoring, 
samples from the on-site and perimeter stations will be analyzed While samples florrt the 
benchmark chemical analysis will be archived. 

II biological testing ts lncluded 1n full monitoring, the stations will be located in the 
same area as the baseline stations. As at other sites, ooly three stations in one gradient 
transect will be sampled. 

5.3 Port Gardner Disposal Site (Figure B a-c) 

The Port Gardner disposal site is in a rel;atlvely flat nondispersive area with 
currents that are weak and tend to flow southeast to northwest at depth (DSS TA, 
1988). The average depth at the site 1s about 420 feet. Monitoring stations ior the 
Port Gardner disposal site include on-site chemistry stations, perimeter chemistry 
stations, two off-site benchmark chemistry, two off-site benchmark biologlcal stations. 
and a gradient transect (figure Ba;, table 11 ). Placement of the off-site benchmark 
chemical and' biological stations was largely In fluenced by the expected presence of the 
proposed confined aquatic disposal (CAD) site that will be vsed for dredged material fro1n 
the Navy Homeport project. The proximity of the CAD site to the boundary of the Port 
Gardner dfsposal site requires that a benchmark station be placed just off the perimeter 
line (figure Ba). As projected construction plans now stand, the Navy Homeport project 
will begin soon after the PSDDA baseline eifort has been completed at the PSS DA site. 
Close coordination between the PSDDA and CAD monitoring 
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TABLE 9 

SUMMARY OF ANA~ YTJCAL REQUIREMENTS 
PROPOSED TO BE UNDERTAKEN AT THE COMMENCEMENT BAY SIT£ 

Basel i ne Partial Full Study 

On-s i te Chemistry 3 1 3 

On-site Bi oassay s 3 t 3 

Perimeter Chemistry 12 4 12 

Benchmark Che111i stry 3 3 J 2/ 

Benchmark Bi oassays 3 3 3 

!Jenth.os Abund.i nee 3 0 3 
(.'5 reps each') y (5 reps each) 

llenthos Body Burden 3 0 3 
(2 reps each) (2 reps each) 

Benchmark Benthos 3 0 3 
Abundance (5 r-eps each) (5 reps each) '!:_I 

Benchmark Benthos 3 u 3 
Body llurden (2 r-eps each} (2 reps each) y 

Sillescan Compl ete Complete Complete 

SVPS 3/ 5} 54 71 

l/The num1ler of st a'tions sampled duri ng the ba seline will b.e greater -ihan 
shown (see 1,' i gure 6a). Those stations fr om tlie off-Site gradient will be 
archived unt il year one when only those along primary direction of movement 
wil l be analyzed. 
2/Samples wi11 he archived and analyzed only if results of on- site, peri 
meter , or gradient moni t oring s tation data require testing of benchmark 
stdtio11 samples . 
~/Includes 2.0 percent replication of selected SVPS s tations . 
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TAlllE lO 

SUMMA~Y OF ANAL YT lCAL REQUIREMEtHS 
PROPOSE□ TO BE UNDERTAKEN AT THE ELLlOTT BAY SlTE 

Baseline Partial Full Study 

On-site Chemi stry J 1 3 

On-s i ti!! Bi oassay s 3 1 3 

1-'er fnieter Chemistry i2 4 12 

Benchmark Chemistry 2 2 2/ 2 2/ 

Benchmark Bioassays 2 2y a 
Benthos Abu11dance 15 0 15 

Benchmark l!eothns 20 0 20 
Abunda nce 

S 1 desc-a n Coml) le te Complete Complete 

SVPS Jj 46 54 74 

[/Includes 20 percent replication of seleced SVPS stations. 
"2°/Sampl es wil 1 tie arch i ved and analyzed onl y if results of on-site. peri -
meter, or !Jradi ent fllOOitori ng -station data require testing of benchmark 
station samples. 

jm ;n .tlO 



efforts will be needed to properly integr,ite d&la ot the respec~ve dispo·sal activities. 

The second off-site benohmarl< ohernislry and benchmark biological station is located 
to !he southwest of the dlsposal site {direction ot incoming deep water to Port Gardner; 
DSS TA, 1988) and will act as a monitor of changes in parameters due to natural 
variation. 

Transport of water off the disposal site is expected to be in a westelly direction; 
however, the currents are sufficiently weak enough that direction ol movement is 
uncertain. Because of this, four gradient transects will be taken during the baseline and 
extend outward from the disposal site in directions ranging from southwesterly to 
northwesterly direction (figure Sa). 

During baseline sampling, only one on-site ohemistry·and four perimeter chemistry 
stations will be sampled and analyzed (figure Sa; tabfe 11 ). Fewer baseline chemical 
stations (on-site and perimeter) will be used in Port Gardner compared to Elliott Bay 
and Commencement Bay because chemical concentrations are expected to be low and 
re latively homogenous rn sediments in and around the disposal site. Sampling and 
analytical requirements during partial and full monitoring will be the same as those 
outlined under the general monitoring strategy (figures Bb and Sc; table 11 }. 

6. DATA INTERPRETA flON AND DECISIONS ON SITE MANAGEMENT 

The ultimate purpose of environmental monitoring is to determine whether changes 
are needed in disposal site management. Possibilities include changes in positioning 
techniques, bo1,mdaries or enforcement; in site boundaries; in sed1ment evaluation 
procedures; or in the monitoring program itself. Decisions on site management will be 
bas·ed on analysis and Interpretation of field monitoring data and on administrative 
factors such as the degree of environmental risk a problem presents, funding, etc, 

This section describes a step-wise data analysis process and underlying statistical 
methods a.nd assu1nplion$. This process will determine whether monitoring study data 
show disposal impacts lo be acceptable or indicate a potential unacceptable impact which 
may need further study and. possibly, changes In disposal site management. 

Before proceeding, it should be noted that data analysis uses statistical methods to 
determine whether observed ditterences between monitoring and baseline data are. 
significant and warrant further study. Consideration is given to the data collection 
methods used, the variabiltty of the parameter measured, the number of measurements of 
each parameter. and the magnitude ot the observed differences. However. statistical 
signiiicance does not imply ecological significance. Professional judgment is needed to 
Interpret the statistical Indicators and determine a course of action. 

6. 1 Data Analysis Steps 

On-site monitoring will be limited to verification that the site managemer,t condifion 
has been complied with. This will be done. through analysis of on-site chemical 
concentrations and bioassays, If site management conditions are not being 
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fllBLE ll 

SIJMMARY Of ANI\L YTICAL REQIJIREMF.!HS 
PROPOSEl1 ru BE UNDEllTAKEN AT THE PURT GARDNl:H SIT!: 

llaseline Pa r tial F111 I Study 

On- site Chemistry 1 3 

On-site 6ioassays 1 3 

rer·imete r Chemi s L r .v 13 4 12 

ilenchma r k Chemi stry z 2 2 ~/ 

Be fiCh1na rk Bi nassays i! 2 ?. 

13.enthos Abundance 3 0 3 
(5 reps each) I/ (5 reµs each ) 

13enthos l\ody 13u r de11 3 0 3 
( 2 reps ea<:11) (2 reps each) 

Benc:hma r k Be11t110s 2 0 2 
Abundance ( =, reps each) (5 reps each) 2/ 

lle n c:hma rk llen t hos 2 0 2 
Botly Bu r den (2 r;?IJS each) (2 reps each) y 

Sidescan Comµlete t;o,up 1 ete Complete 

SVPS J/ 56 54 6.S 

1/The numb-er-of ->taLi ons sa1np led du1"iny the haseli ne will be greater than 
shown (see Fi,.Jure 13u) , bu t only t hosP. statio11s from the gradi enL that is 
alony the primary di rect 1on of movement wi l 1 be analyzed. Arch ived until 
year one whe11 only thbse along µri,rrary direction of move,ne11t wil 1 be ana
ly?.ed . 
.£_/S·amples wil l be arch i vetl and analyzed only if results of on-site, peri
meter , or gradient monitoring station dau require testin~ nf bench,nark 
s tat ion s~mples. 
iJfncludes 20 per ce11c reµ l icati on of selecLed SVPS stations. 
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If chan,ges are detected, the archived off-site benchmatk samples from the recent 
monitoring effori must be analyzed and compared to the appropnate baseline off-site 
benchmark station data (figure 9). If, after analysis, changes are also observed in the 
benchmark data, then the changes obsarved in the monitoring data from the disposal 
site area may not be due to dredged matertal disposal, but due to other tactors. At 
this point in the decislon-making process, three decision scenarios are possible with 
respect lo the benchmark data and their importanc;e In determining what may have caused 
the changes observed at the disposal site (ftgure 9): 

Scenario 1: II 1he arithmetic means of the monitoring and baseline data from the 
off-site benchmark stations are not significantly different, the changes in the 
monitoring station data reflect a potential impact from disposal of dredged material. 

Scenario 2: 11 the arithmetic means of the monitoring and baseline data from the 
off-site benchmark stations are significantly different, but that difference is less 
than 50 percent ot the difterence between the monitoring station data mean and the 
baseline data station mean, the changes In the monitoring station oata reflect a 
potential impact from disposal, e.g., the difference between the baseline and 
monitoring data from the ott-site benchmark stations must be less than O.S(x); given 
the (x) 1s the difference between baseline and monitoring statlon data. Use of the 
SO-percent level of difference as a guideline was set by judgment. 

Scenario 3: It the arithmetic means for the monitoring and baselfne data from the 
oft-site benchmii.1 k stations are s1gnificantly dillerent. but that difference is greater 
than 50 percent of the differences between the monitoring station data mean and the 
ba::;eline station data mean, !he changes in the monitoring station data most probably 
reflect Puget Sound influences other than dredged materlal disl)osal (e.g., from or 
other contaminant sources, e.g., the difference between the baseline benchmark and 
mon1toring benchmark data is equal 1o or greater than 0.5(x); given that (x) is the 
difference between baseline and monitoring station data)" 

II., after evaluation of the benchmark data, the changes-observed at the disposal 
site are concluded to not be due to disposal of dredged material (scenario 3), then no 
further action would be requtred. If, however. analyses ot the benchmark station da1a 
suggest that changes In and around the disposal site are probably due to dredged 
material disposal, then best professional judgment will neeo to be applied In evaluating 
the eoological significance of the observed changes (step 3 in the data analysts process). 
The variety of actions that might be appropriate at this time could include (in order of 
increasing significance): 

o analysis of the remaining, archived samples for the other monitonn.g parameters 
to determine the extent of the changes; 

o field investigations to verily that significant movement of dredged material has 
occurred offslte and to determine the extent and magnitude or associated 
effects: 
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Figure 9: Steps in Analysis of Monitoring , Baseline and Benchmark Dat.-i 
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o program adjustments, such as modification of site use conditions or amendment 
ol disposal gtlidelines to bring the site rnto the Clean Water Act requirement of 
not allowing unacceptable adverse impacls; and 

o major program responses such as site felocation or mitigatron at the existing 
site. 

Any action, 1,ov,evel, must be based on a careful evaluation of the monitoring 
results and an interpretation of these findings relatTve to potent1al ecological 
significance. 

6.2 Statistical Analysis - Confidence Limits and Gu1dellnes for Data Interpretation 

Statistical indicators used In data analysis are often developed by application of 
statistical power analysis. a widely applied environmental plannlng tool for considering 
the felationship between parameter variability, the number, of samples to be taken, and 
the statistical confidence desired in the resu lting data. The statistical triggers used in 
the monitoring plan are detem,ined primarily by the variability of the p.irameter being 
measured and the work effort (number of samples) al localed by the monitoring plan. 
They represent minfmum differences that should be observed before additional data 
interpreta.\1on (to consider ecological significance) is conducted. 

Several study partlcipa.nts suggested using dijferences between monitoring and 
bru;elina data that were substantially smaller than those shown In the monitoring plan 
for determining if a condition of concern exists. However, the power analysis indicated 
that these smalfer differences would not be possible to measure without taking manY' 
more samples or signlflcantly reducing the desired confidence level. Consequently, lhe 
study participants agreed ihat the s1atistically derived diflerences were the best possible, 
gfven the current level of monitoring effort proposed. 

In order to last the null hypotheses presented in section 3, levels at which 
differences in data are considered significant mvst be set. For lhe mapping data. a 
finoing of significance between baseline and monitoring results is largely based on a 
determination of whether SVPS indicate that material has physically moved off site (table 
12). Further Investigations would be needed to vefify the extent of movement of 
material of/site. Intensive sampling of the suspected area of offsite material would be 
needed to establish that Iha presence of offsite material 1s riot due to offsite dumping of 
dredged material. 

For on-site chemislry and bioassay data, determination ot significance (step 1 of the 
management process) is based on a comparison of the monitoring values to established 
guideline values (table 12). In such cases, data that exceeds the guideline values will be 
considered as indic.,-a.tive ot a change in conditions since the baseline. (For the Elliott 
Bay Site, where baseline studies may identify some sediment chemlcals that already 
exceed gu1delfne values, the measured baseline concentratfon will be the appropriate 
comparison value for evaluating monitoring results.) Determination of whether the 
observed changes 1n chemical concentration or toxicity is due to the disposal of dredged 
material (step 2 of the data analysis process), the declsion scenarios presented above for 
the benchmark data would be a_pplfe(!. 

For offsite chemistry data, determinalion of significance {step 1 of the site 
management process) is based on a comparison of the moni1oring values to baseline 
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values (tabte 12). When ofls11e moniloririg chemical concentrations ale more than 125 
percent of baseline values. such a change will be considered as indicative of a change in 
conditions since tho baseline survey. i'or a determination of whether the observed 
changes in chemical concentration are actually due to disposal of dredged material (step 
2 oi the data analysis process), the decision scenario presented for benchmark data would 
be applied. 

For the blologlcal data (bioaccumulalion and benthtc abundance), deterr11ination of 
significance is based on a comparison of the monitoring data to baseline data. The 
number of replicates taken, the number of stations evaluated, and the expected variation 
in the data that will be collected, were considered ln setting the statistical significance 
at an 80-percent confidence level rather than at the tradltlonal confidence level of 95 
percent. This applies to bolh the comparison of monitoring data to baseline data (step 1 
of the data anaJysis steps per 6.1) and cornparison of the monitoring data to the. 
benchmark data (step 2 of the data analysis steps) (table 13). Appendl>1 A of this 
Exhibit presents an analysis and rationale tor deciding upon a confidence level of 80 
percenL 

For purposes of developing a sampling p(ogram for the monitoring plan, a power 
analysis using the types of data (coeHiclenl of variation) expected for bioaccumulation 
and benthlc abundance was conducted (appendix A). Power analysis provides an effeotive 
means of planning monitoring sampling programs and estimating the types of Impacts that 
would be required before statistical significance can be detected with any degree of 
certainty (i.e,. above 80 percent confidence) (Bernstein and Zalwiski, 1983). The power 
analysis resulted in definition of the differences required between the mean baseline 
value and the mean monitoring value before a conclusion of statistical significance could 
be made. The guidelines for interpreting bioaccumulation and benthic abundance data are 
presen1ed in table 14. 

According to the power analysis, a 194 percent increase in the mean concentration of 
any metal in body tissues over baseline would be required to reject the null hypothesis 
given that two replicates will be taken (using a statistical confidence level of 80 
percent). TI1e interpretation guidelines are only approximate, since calculation of the 
values required making an estimate of tile coefficient of var1ation expected for the data 
b•eing gathered (see Exhibit I App(lndix). The interpreiation guideline values may change 
once the coefficient of var1at1on of the actual field data has been determined. 

7. ESTIMATED MONITORING SCHEDULE AND COSTS 

A proposed 15-year monitoring schedule is summarized 111 table 15. This schedule 
assumes there wlll be sufficient use at all three disposal srtes in the first 3 years to 
require lull monitoring at each slte within that period. Disposal activity forecasted for 
the Elliott 8,:1y sfte ind1cate!; that a sufficfent volume of material will be disposed in the 
second ano fourth years of site use to warrant full monitoring. Disposal acliVity at the 
other two slles is forecasted to be low enough that full monitoring would not be required 
un.til the third year of site use. However, actual disposal v:ilumes could vary 
significantly from projections. Delays in openihg one or more sites in 1988 could depress 
volumes and impacts which might be measured 
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Parameter 

Mapping 

Onsite Chemistry 

Offsite Chemtstry 

B1oassay 

TABLE 12 

INTERPRETIVE GUIDELINES FOR 
MAPPING, CHEMISTRY, AND BIOASSAY DATA 

Steps in Data AnalysiS Process 

Step1 1 Step22 

Dredged material exceeds 
3cm at the perimeter line 

Exi;ee~ chemical guideline 
values 

Greater than 125% of 
bas~line value 

E~oeeds toxidty guideline 
values 

Further assessment 10 
determine fUII extent 

Comparison ot oft-site 
reference monitoring data 
to off-stte refesence, 
baseline data 

Comparison of off-site 
reference monitoring data 
lo off-site ref~ence 
baseline data 

Baseline reference data 
exceeds to~icity guideline 
values 

1 Comparison of mon1toring data to baseline data, 

2comparison of benchmark monitoring and benchmark baseline data. 

3Further assessment could include additional mapping to determine the extent of 
offsite dredged material movement and to establish, ii pcssible, whether the presence of 
material offsite is di.le to improper disposal operations. 

41r dredged 111aterial with chemrcal concentrations above the guideline value is allowed 
to be discharged al a site (e.g .. meets the extended biological testing procedures outllned 
tn EPT A, 1988, then changes In the on-site management plan will need to be made at 
that time). 

51n step 2, Ott-site benchmark data must be compar(!d as depicted In figure 9 and 
described In section 6.1. Scenarios 1-3, as descl'ibed in section 6.1 would apply to the 
outcome of these comparisons. 
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TABLE 13 

INTERPRETIVE GUIDELINES FOR BENTHIC ABUNDANCE 
AND TISSUE BODY BURDEN DATA 

Parameter 

Benthic Abundance 

Tissue Body Burdens 

Steps in Data Analysis Process 

Step 11 Step 22 

Exceed lnterpretlve 
guidelin~value 1 /3x of 
baseline 

l;xceed Interpretive 
guideline value 
Metals: 3x of baseline3 

Organics: 5x of baseline3 

TABLE 14 

Exceed interpretive 
guidelin:3 value 1 /3x ot 
baseline 

Exceed interpretive 
guideline value 
Metals: 3x ot baseline3 

Organics: 5x of baseline3 

INTERPRETIVE GUIDELINE VALUES FOR 
TISSUE BODY BURDEN AND BENTHIC ABUNDANCE 

Parameter cov 1 MMD2 µuideline Values 

Benthlc Body Burden/Metals 70% +194% 3x of baseline 

Benthic Body Burden/Organics 150% + 416% 5x of baseline 

Benthic Abundance 150% · 213% 1 /3x of baseline 

1 COY ~ Coefficient of Variation. Percentage variation typically expected about -the 
mean of the parameter being mec1sured. The COV used 1n this power analysis was 
estimated using past data. The COV will be recalculated tollowing the baseline study. 
This may change the trigger values and the mean detectable difference. 

2MDD = Mean Detectable Difference. Percentage difference between means that c:m be 
detected as :signilicanl given a level of statistical confidence 
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through monitoring. If volumes are 100 low to warrant cost-effl:lctive monitoring, initial 
monitorlng may be delayed by one year. Decisions on monitoring will made by DNA and 
the Corps, based on actual site use, in consultation with EPA and Ecology. 

The monitoring schedule also assumes that no evidence of impacts due to dredged 
material ottsite is found and that chemical concentrations and toxicity on-site or within 
the dilution zone tlo not exceed guideline levels. If any of these conditions exist alter 
the. first 5 years of monitoril'\Q (following three full monitoring efforts at each site) then 
the monitoring schedule might have to be altered. 

Estimates for the costs of1he proposed PSDDA monitoring plan are based on 1986 
price levels tor sampling, analysis, boat time, and monitoring program administration. 
The cost of monitoring for each disposal site rs presented in table 16. Those estimates 
include 20 percent agency overhead and management, and 15 percent contingency. 
Inflation was not considered In the calculation of costs. Costs are projected over a plan 
hori·zon of 15 years following the monitoring effort sequence presented in table 15. The 
costs presented in table 16 incli,ide costs of conducting steps 1 and 2 in the site 
management process. However, they do not include funds for conducting extensive site 
surveys if unacceptable impacts due to dredged material disposal are found (i.e .. step 3 in 
the, site 1nanagement process). The potential need for funding extensive site 
investigations will be evaluated in the lhrrd yearoi moni1oring when at least one full 
monitoring effort has beon conducted at each site. 
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YEAR 

1988 
~989 

1990 
1991 

1992 
1993 

1994 
1995 

1996 
1997 

1998 
1999 

20003 
2001 

20025 
2003 

B = Baseline 
P = Partial 
F =FUii 

TABLE 15 

PROPOSED SCHEDULE FOR BASELINE STUDIES AND 
ENVIRONMENTAL MONITORING AT EACH 

DISPOSAL SITE OVER A 15-YEAR MONITORING PERIOD 

-SITES 

Elliott Bay Commencement Bay Port Gardner 

191 p ~1 81 p 

F 
p2 F F 

F 
F F 

p 

p p 
p 

p p p 

1The first monitoring efiort after baseline will only take place after the site has been 
used and volumes are suflicient to reasonably expect that observiiible changes will be 
present, 

2Physic:al monitor1ng only. 

3The years 2001, 2002, and 2003 are beyond the planning horizon for PSDDA, 
but were used In preparing the costs ol lhe monftoring plan tor the Phase I 
disposal sites, 
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IAHLE 16 

ES r :MAT[ COSTS FOR BASEi.i NE ANO MONITORING 
OVER A 15 YEAR MONJTOR !NG PERIOD 

AT EACH OlSPOSAL STTE 

Year 
Tot-al tea r ly 

Port Garw1er Cos t 

Baseli ne $204,300 
- ----··- ------ - --

Moni toring l~H9 
1g90 
[991 
1992 
l993 
1994 
1995 
1996 
1997 
19':18 
1999 
2000 
2001 3/ 
2002 3/ 
:?003 3/ 

61,300 

l75,900 

!79, 2()() 

62.900 

62,900 

$54~ , ;>f)Q 

$110,400 

58,400 
175,200 ~ 

IQ I 700 
175,20(.l 

58,400 

58,400 

58,400 

$594,700 

$135.300 $450,000 j/ 

55,200 174,900 
175,200 

159,500 346,100 
175,200 

162,200 341,400 

58,400 

56,800 119,700 
58,400 

56 ,800 178,100 

$490 ,500 $1,627,400 y 

I/Estimated 11:186 cost, from Table 7 inc lucte, 20 percent agency overhead and 
4drninistration, and 15 percenL contingency (inflation is not included)_ 
2/To tal does not include base l ine costs. -
1'/The ye.ars 2001 - 2003 are beyond the pl anning horizon for PSDDA (1985-2000). 
"G"ut were used in prer>ari ,19 tne cos.ts of the monftori rig fll an for the Phase I 
disposa l sites. 
iJ'Co$tS may be~ lower if bioloy1r.al inonitoring is not done at Elliot !lay. 
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EXHIBIT 1 APPENDIX; POWER ANALYSIS 

NPSEN-PL-PSDDA 
April 1987 

MEMO f::OR: RECORD 

FROM: D. Michael Johns 

SUBJECT: PSDDA Environmental Monitoring Power Analysis and Hypotheses 

1. BaokQround. This memo describes the statistical power to be applied and 
hypotheses to be tested with the envir<mmental monitoring plan for Ille Puget Scllnd 
Dredged Disposal Analysis, 

2. Relationship Among Variables Used in Power Analysis. 

a. As the Coettident of Variation (CoV) increases. the Mean Detectable Difference 
(MOD) needed to detect a statistical difference between two means increases. Put 
another way, the more variable the data are for a 9iven parameter the greater the. 
difference between two means has to be In order to detect significant differences, Table 
1 displays these relationships. 

b. For any given ·signtt1cance level, as the number of replicates 
increases, the lower the MOD can be and still "detect significant differences. 

c. Within any CoV group, as the significance level is relaxed (e.g., frQm O,Q5 to 
0.30, 95 percent to 70 percent, respectively), the diflerence in MOD needed tor 
statistlcal significance decreases. However, as slgniflcance level is reduced, the greater 
the chance of rejecting a null hypothesis that is true (i.e., of saying the dredged 
material dlsposaJ causes significant Impacts when 1t does not}. 

d, For any given significance level. the reduction In MOD gained in addlng 
replicates decreases after t11ree replicates. The curve depleting this relationship is 
presented in figure i 

e. Depending upon the significance level chosen, the MOD needed to detect 
significant differences Increases as the number of stations increases. This is true for 
significance levels of 0.20 and 0,30. For 0.06, the MOD decreases a small amount as the 
number of stations increases, but the change in MOD is not great and for practical 
purposes could be considered the same. 

3. Present tylonltoring Analysis Scheme, 

a_ Number of replicates for each rnonltoring parameter: The following replicates 
are currently being considered for the n1onitoring parameters: 

Bulk CIJernistry Data--1 Analysis per station (6 cores composited per station) 

Sediment Bioassays,--1 Analysis per Station (6 cores composited per slatlon) 
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TABLE l 

POWER ANALYSIS MATRIX 
2 STATIONS 

(e.g., Comparison Betw1::en 1last:lint: and Monitonng Station Data) 

Confidence Level 1 

(Percent) 

70~'2 95 
COY 80 

70 

95 
I 00% CO V 80 

70 

95 
150% COY 80 

70 

MEANDETECI'f_BLE 
DIFFERBNCES 

2 
Numher of Replica(es 

4 5 

396% 167% 142% 
194 113 99 
155 97 86 

565 238 202 
278 162 142 
222 139 123 

R4X 357 304 
416 243 213 
332 208 184 

fs1;tis;kal Significance Level. Level of significance (or confidence) at which one is 
testing whether the n4ll hyputhesis (that dre-0ge{l material is nor causing a significant 
impacts is true. 

2COV - Coefficient of Variation. Percentage variation typically expected about the 
mean of the parameter being measured. 

3f.6ean detectable Difference (MOD). Percentage difference between means that can lJe 
detected at a given significance level for data ha vi ng a given coefficient of variation. 

Benthic Body Bw·dcns---2 1·eplicru.e~ (2 arutlyscs per station; 3 samples per 
analysis) 

Benthic Abundancc---5 replicates (5 wi~lyses per station} 

Since hulk chemistry data will be compared to chemistry concentration guidelines 
(l'v!L) esmblisncd by PSDDA there is no need to collect replkates or smnsrlcally analya:e 
this data. The values iu the ML list reprcscnl a single "trigger" number for which m 
compare the bulk chemistry conceorrations, 

A similar approach should btl used with the sediment bioassay data. E&tablished 
bioassay action levels wltl be set fot the category of material being allowed to go to 
open water disposal sites. These action levels represent singlt.1 "trigger" numbers for 
which lu compant hioassay results for each monitoring station. 

For benthic abundance, live replicates may not be n~ressary. The reduction in 
MDD gained in going from four to five replicates (represeriring a change in power to 
dete.ct differences) is· not j!rem (sec t1gurc 1). ln fact .. fl may be cost ineffective to ~dd 
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the fifth replicate. To fully address this issue, consideration must be given to the 
reasons other than increasing statistical power for doing live replicates instead of four 
(review previous graph). Patchy distribution of infauna) species would be a reason for 
using live replicates. Compatibility to PSEP protocols would be an additional reason. 

b. Present Monitoring Plan: The monitoring plan calls for a ·stepped" analysis of 
the data and the significance level that is applied to the data being dependent on which 
step in the analysis is being considered. The following is a brief outline of this 
"stepped" analysis: 

SteQ.1 When comparing current monitoring data to the initial data collected 
for a station a significance level of 80 percent will be used. II a significant difference 
is detected it will trigger an analysis of archived samples that represent the benchmark 
station for the collection station in question. 

SteQ.ji, Once the benchmark data are analyzed, it will be statistically tested 
using a significance level of 80 percent. II the benchmark data are found to be 
significantly different then this fact may be used to determine that the original 
differences found in the monitoring data are not due to the disposal of dredged material 
but due to other Puget Sound contaminant sources. This conclusion would be 
appropriate providing that the benchmark site is clearly out of the potential impact 
zone of the disposal site and providing that the relative magnitude of the MDD in the 
monitoring and benchmark data are the same. If the magnitude of differences in the 
means for the monitoring data is greater than the differences in the means for the 
benchmark data (assuming that the data sets have similar coefficients of variation) then 
it will be difficult to draw conclusions. One method for overcoming this problem might 
be to say that if the difference in magnitude between the means for the benchmark data 
is 50 percent of the magnitude between the means of the monitoring station data, then 
the benchmark data indicates a potential impact to the monitoring station due to the 
deposal site (see figure 2). 

II the benchmark data are not found to be significantly different then this would 
indicate that the results of the statistical analysis of the monitoring data are valid and 
point to potential Impacts at the monitoring station. 

SteP. iii. If the monitoring data is determined to be significant based on an 
analysis of the benchmark data it would trigger an investigative step (first level site 
management response) to determine the extent, magnitude. persistence and/or possible 
causes of the significant differences that have been detected. The scope of this effort 
will be determined by a future interagency committee. 

Since the investigative action represents a new study (collecting more data from 
the monitoring station, etc.) then it would be possible to change the significance level at 
which the data will be·tested. Tightening of the confidence level to 95 percent would be 
justified at this time as you want to be sure to avoid a type I error (rejecting a true 
null hypothesis and saying disposal is a problem) because of the consequences of doing so 
(triggering site management responses). 
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4. Hypotheses for the Monitoring Plan. 

The following represent hypothesis for each of the monitoring parameters presented 
above. For those monitoring parameters that will be subjected to statistical analysis (all 
except bulk ctiemistry and sediment bloassays) the action trigger will be any difference 
in means that exceeds the MDD needed to show a sta!istically significant difference. for 
the. purposes of the hypotheses developed here, best guess estimates have been made for 
the coefficient of variation (CoV) that might be expected for each parameter. There will 
be a need to further refine these Co V's iolloWihg the baseline sur11ey. The Co V's and 
resu lting MDD's for each monitoring parameter are presented below: 

Parameter 

Benthic Body Burden/Metals 

Benlhic Body Burden/Organics 

Benlhic Abundance 

CoV MOD 

70% +194% 

150% +416% 

150% ·213% 

Trigger Values 

3x of baseline 

5x of baseline 

1/3x of basellne 

The following represen l the null hy.polhesis for each of the monitoring parameters: 

Bulk Chemistry: Chemical concentrations at the monitoring station are nol 
representative of the next higher category of contamination as reflected in the maximum 
level chemistry list. 

Sediment Bioassays: Toxicity of the sediment, as tested by bioassays, is not 
representative of the next higher category of contamination as reflected in the bioassay 
mortallty action levels. 

The above two hypotheses can be further identified following selection of the 
ca(egory of material that wOI be allowed to go to open water, unconfined disposal sites. 

Benthic Body Burdens: There wlll be no significant increase in contaminant body 
burdens (metals= 194 percent over baseline levels; organics= 416 percent over baseline 
levels) in species collected around the disposal site due to deposited dredged material. 

Benthlc Abundance: There will be no sigflificant decrease In major taxa (213 
percent reduction in abundance of taxa members) around the disposal site due lo deposi
ted dredged material. 

It should be remembered that the percentage of change in mean detectable dif
ference between the mean vatue for the Basefine and monitoring data presented here are 
for planning purposes Only. The coefficlent ot variation used in the power analysis 
presented in this memo were best guess estimates based on general literature values. 
The actual MOO needed to detect differences between the baseline mean value and the 
monitoring mean value will depend on the coefficient of vadation found between 
replicates collected during the baseline" 
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f!GUl{E 2 

l nlerpreatatio~ of Benchmark Station Data 

X (year J station mea11 ) 

> {sign1 f1cant - difference 
in mea11,s (y) exceeds MOU) 

(not s 1yn1 f') 

1( (basel i ne station ,nean) 

iJlJtC.lME: ".\" 

--------------- ----
I nterpretation of Benchma rk Data: 

Benchmark Station Data 

X (year 1 
I llenr.h . mean ) 

< 

X (year 1 bencl'I. I mean) 

> (siynif, diff. (z)) 

L . 
)( (baseline X (base l1 ne 

hench . mean) bench. mean) 

"D II ·• c11 

I f the benchma rk baseline ana year Me means are not s ignifi cantly different 
(ilu~come B) , then the mon itorin,J ~tation /Jata (Outcnme A) reflects potential impa::t fr0f11 
t •11? disposal s1 ce . 

l f t lle difference he tween 111eans for th!! benchmark data are s iyn ifi cant (Out.come Cl <1r,d 
are <50 pe r cent of the differenc>1 between the means of the monitoring station data (i .e. , 
l <fl.SY), tnen t ne monitoring stat.i on data ref1ect.s potential imJ,act fo rm the disposal 
,ite. 

If the d1 fference betweJ:!•1 means for t l1e benchma rk. data are s ign i fic!lnt (Out<;ome C} but 
are >50 percent of the di /Ference between the means of the monitori ng stati on data ( i.e. , 
z_ >iJ. '.iY), tnen the moni tori ng stat i <}n data does not reflect impact from t he di spos<1 l site, 
b..iL rather changes due t o other Puvet Sound 1nfl ,,en,;;es. 
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EXHfBJT J 

DTSPOS;\L, SITE MANAGEMENT Pt,ANS 

I. Commencement Bay 

1 J Disposal Goals 

The goals of Commencement Bay d!sposal site manngemenr are to ensure that 
appropriate dredged materials arc placed accurately, in accordance with any project 
requirements, and that long 1enn environmental impacts of disposal are knOWn to be 
acceptable. 

1.2 .Ell.tu.re Dredged Material Di&,osal Volumes 

The total volume of dredged material projected tO be senr to the Cornmc.ncement 
Bay disposal site is~ ran_ge of J 95,000 to 3,269,000 cubic yards over the l5•year period 
uf 1985 to 2000 (see EPT A, T~ble II. 10-4). Actual volumes disposed will depend on 
acmaf dre(lging projects and results of chemical and biological te$l$. 

l.3 I.?.iw.osal Target Area 

The disposal target area is a cirde with a 600' radius centered a1 Latitude 47 
de-gTees 18.22' and Longitude 122 degrees 27.84'. This area will be specified in all 
pem-uts issued for disposal at this site. The 600' radius is !ll1 achievable positionin_g goal 
giveu the methods specified for this disposal site in Section l.4 below. However, it is 
recognized that intricate positioning of tug and barge comb\.nauons is difficult. Disposal 
must not begin unril at least s(ime part of the barge is within the target area and end 
before Lhe entire barge leaves the target area. This margin for error i~ built into sl.ztng 
of the 900' radfos surface disposal zone. Disposal will be acceptable if some part of the 
barge is within 1he 600' targe1 area. However, the entire barge rnust be within the 
disposal zone throughout 1he time of dredged material release. 

L4 Nnvig;\tiOn Controls 

The official positiouing aids will be Loran•C and variable range radar (VRR). 
Loran-C coordina1es will be provided before s,r.e use begins. The following radar 
reference poinls are proposed: 

1. Western rip of Browns Polnt 
2. Western t.ip of D~sh Poi nr 
3. Ea~rern tip of Piuur Point 
4. Eastern tip <if N'eil Po111t 

J .5 Site Use Reporting 

Disposal she users will be required to complete the DNR Sit,; User Log (Figure J
I) for each use of the disposaJ site. Copies of rhe site ose records shnlf be subtnitte-d 10 
DNR a1 least once per month. Copies of the records ~hall also be 1c1ained on the rug 
for one month, 
1 "6 C..Q!JJpliance Tn,;pes;!io.n 
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Only dredged material rneeung Lhe PSDDA disposal guidelines may be disposed of at 
the Commencement Bay ~ite. Compliance will be en~un:tl through p(t!-dredging testing of 
dredged material. A dredging inspection plan will be prepared by Ecology to define 
111spection necessary to assure the quality of material sent to open-water disposal. 
Dredging site inspection will be the responsibilitr of Ecology for non-C0!l)S pwjects ani) 
that of the Coll)S for its own contra<;mrs. 

Disposal site positioning accuracy will be inspected on a spot-check basis by DNR. 
DNR inspection of positioning ac.curacy at the Commencement Bay sit<i will normally be 
done through the use of shore,based radar and sire visits. 

ln~pection of dredging and disposal site positionin_g for Corps projects will be 
conducted by the Corps. A dredging inspection plan will be prepared and disposal si1e 
user tccords will be kept in the same manner llli f(lr non-Corps projects, The Corps 
wiJ I send copies of disposal ~ite user records and disposal siie inspection reports to 
ONR. 

Copies of all Geology <1nd Corps dredging site inspection plans will be forwarded to 
DNR before dredging begins. 

L 7 SiJ_1: Use Restrictions 

There are no blanket restrictions 011 disposal she U$C fot noise or navigation 
impacts ;it the Commencement B~y disposal site. However, individual permits may be 
co11di tio11ed for Uiese or olhcr factors. 

l.S Environm1,n1al Monitoring 

The Commencement Bay Site is in a relatively flat, generally nondispersive area 
with a depth of 540' wit h northeast to soulhwest currents. 

Table J- l s11mmari1.es the estimated fifteen-year 111onit0ring schedule for U1e Phase 
l area disposal sites. As shown, the Commencement Uay site is programmed co receive a 
checking study the first year of in ici:11 !>ilc use ant.I a full monitoring within two yean; of 
che checking study. Two fu ll monitoring aod th ree checking studies arc pl a1111ed over ll 

fifle.:n•year period. 

2. EllimLE.ay 

2.1 Disposal Goals 

The goals of Elliott Bay disposal site munagement are to ensure th;n appropriate 
dredged m~1erials are placed accurately, in acc-0rdance with any proj1:c1 requi rements, 
and that long term environmemal impacts of disposal are k11own to be acceptable. 

2. 2 fluture Dredged ¼lte..liJll Ri~posaLY.Qlumes 

The 1ot.~I volume of dredged 1n.ueriuJ ptoject.:d to be sent to the El li()tt Br1y 
disposal site is a rangt of 3,197.000 co 5.119.000 cubic yards over the l5-year period 
of l 985 10 2000 (see EPT A. Table IL H)-4), Actual volumes disposed will depend on 
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TABLE. J- l 

PROPOSED SCHEDUl.,E FOR BASELINE STUDIES AN:O 
ENYIRONMEN1'AL M.ONITORlNG AT EACH 

DISPOSAL SITE OYER A 15-YEAJ.{ MONlTORJNG PERIOD 

YEAR SlTES 

Elliott Bay Commencement Bay Pon Gardner 

]988 Bl Bl Bl 
1989 p p p 

1990 j ; 

199] p3 fl F 

1992 F 
1993 F J7 

1994 
1995 p 

1996 
1997 

1998 p p 
1999 p 

2000 
2001 3 

2(Xl2~ 
2003· p p p 

B = Ba~dine f' = Pnrrial F = folJ 

1The fu~t monitoring dfon afcer baseline will be done only after use of 
the site has occurred and vol um.;$ -~•C sufficjenl m reasonablv expec1 1hat observable 
changes wj ll be i;iresent. 

2The years 200 I, 2002, an<l 2003 are beyond the planning horizon for PS:ODA, 
but were used in prnpw-ing the c:os1s of the n1oniroring plan for the Phase I 
disposal sites. 

3Physical 1noniloring only. 
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actual dredging projecrs and results of chemical and biological tests. 

2. 3 DispQsal Target Area 

The disposal target area is a circle with a 600' radius centered at Latitude N 47 
degrees 35.97' and Longitude W 122 degrees 21.38'. This area will be specified in all 
pennits issued for disposal at this site. The 600' radius is an achievable positioning goal 
given the methods specified for this disposal site in Section 2.4 below. However, it is 
recognized that intricate positioning of tug and barge combinations is difficult Disposal 
must not begin until at least some part of the barge is within the target area and end 
before the entire barge leaves the target area. This margin for error is built into sizing 
of the 900' radius surface disposal zone. Disposal will be acceptable if some part of the 
barge is within the 600' target area. However, the entire barge must be within the 
disposal wne throughout the time of dredged material release. 

2.4 Navigation Controls 

The official positioning aid for the Ellion Bay disposal site is the Coast Guard 
Vessel Traffic Service (VTS). All site users must contact the VTS and obtain 
positioning confinuation before initiating disposal. However, Loran-C and variable range 
radar reference points will be provided to aid operators in positioning. The following 
radar reference points are proposed: 

I. Dolphin north of Duwamish Head 
2. Northern tip of Duwamish Head 
3. Northern tip of pier 13 
4. Northern tip of the western pier of pier 14 
5. Northeastern tip of terminal I 8 

2.5 Site Use Reporting 

Disposal site users wil l be required to complete the DNR Site Use Log (Figure J
I) for each use of the disposal site. Copies of the site use records shall be sa bmitted to 
DNR at least once per month. Copies of the records sha]] also be retained on the tug 
for one month. 

2.6 Compliance IQ~ection 

Only dredged material meeting the PSDDA disposal guidelines may be disposed of at 
the Elliott Ray site. Compliance will be ensured through pre-dredging testing of 
sediments and identification of any materials unsuitable for unconfined, open-water 
disposal. A dredging inspection plan will be prepared by Ecology to define inspection 
necessary to assure the quality of material sent 10 open-water disposal. Dredging site 
inspection will be the responsibility of Ecology for non-Corps projects. See below for 
Corps projects. ' 

Disposal site positioning accuracy will be verified for each use by VTS. Site users 
will be required 10 contact the Coast Guard before disposal 10 confinn positioning and 10 
report the tug, barge, and skipper's names, DNR pennit number, and the time dumping 
begins. Site users must also report tl1e time disposal ends. The Coast Guard will 
contact any vessels which appear to be making improper use of the site. This could 
include improper timing, lack of permits, use of improper equipment, or inaccurate 
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p<>sicionlng. Tf improper use is discovllrnd, Lhe Coa~t Guan! will: 

a. Tell the operator why anti advise them 10 s10p; 

b. Record the type of improper use and ask Llic source and yardage of material 
and name of project employer (if dbpos<\J has already occurred); and 

c. Notify DNR lmmedfo.tcly or on the next working day. 

The Coa~t Guard will mainta.io a record (example in Figure J 1) of all contacts wi cl1 
vessels using the disposal site. A copy of the record will be scm to D!'<R weekly. 

DNR wi ll provide the Co.ast Guard with the following: 

a. A statemem of any site u~c restrictions for which violations could be 
identified through YTS; 

b. Names ,1nd pcn:nit nulllhcr~ of all tugs and barges au1.horized to use the sire: 
:tnd 

c. Work and off•hours phone numbers for emergency contacts in case a violation 
is discovered in-progress and advice is needed. 

DNR will inspect site use on ,1 spot-check- basis. DNR Jnspeclion of positioning 
accuracy al the Elliou Bay sice will normlllly be tlone through the use of,shore--based 
radar with occasional ~ite visirs. 

ln~ix:ctiqn of dredging a11d ilis~o~lll Silt: po~irioni1lg for Corps projecu: will be 
conducted by I.he CorJ>s. A dredging inspoetion plan will be prepared and clisposaJ she 
user recprds will be kept in the same manner as for non-Corp.:; projec1s. The Coll's 
wi ll send copies of disposal site user records 10 DNR 

Copies of all Ecology and Corps dredging site inspection pln.ns ,viii be forwarded lo 
ONR before dredging begins. 

2.7 S1re Use Restric1ions 

There are no blt1nke1 restric_i ions on disposal site use for notse or navigation 
impacts at the Elliott Bay di~posal site, However, individual pem1its may bo conditioned 
for these or other factor$. 

2,8 Environmental MMiloring 

The Ell.ion 11ny Dispos:il Sit<t-1 having a site cenrer depth of about 270 feer, is in a 
gently sloping, gem:rally nondispersh,e area which h.is weak and variable currents. The 
same basic monitorin_g stta tegy as provided for Comn1t:nce.me111 Clay wU! apply w Elliou 
Bay, although Fi.ill aod chec.kins monitorinir studies wil l be more frequent for Elliott Bay 
due to the greater volume of dredged material anticipated. 

Tab.le J-1 summarizes Lhe es Li mated fifteen yem moniloriag schedule. Full 
monittiring will probably occur at Ellio1t Bay after the second year of site use. 
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3. Port Gardner 

3.1 Disposal Goals 

The goals of Port Gardner disposal site management are to ensure that appropriate 
dredged materials are placed accurately, in accordance with any project requirements, 
and that long 1enn environmental impacts of disposal are known to be acceptable. 

3.2 Future Dredged Material Disposal Volumes 

The total volume of dredged material projected to be sent 10 the Port Gardner 
disposal site is up tO 5,243,000 cubic yards over the 15 year planning period of 1985 to 
2000 (SEE EPTA, Table II.10-4). Actual volumes disposed will depend on actual dredging 
projects and results of chemical and biological tests. 

3.3 Disposal Target Area 

The disposal target area is a circle with a 600' radius centered at Latitude 47 
degrees 58.86' and Longitude 122 degrees 16.67'. This area will be specified in all 
permits issued for disposal at th is site. The 600' radius is an achievable positioning goal 
given the methods specified for this disposal site in Section 3.4 below. However, it is 
recognized that intricate positioning of tug and barge combinations is difficult. Disposal 
must not begin until at least some part of the barge is within the target area and end 
before the entire barge leaves the target area. This margin for error is built into sizing 
of the 900' radius surface disposal wne. Disposal will be acceptable if some part of the 
barge is within the 600' target area. However, all the barge must be entirely within the 
disposal zone throughout the time of dredged material release. 

3.4 Navigation Controls 

The official positioning aid will be variable range radar (VRR). The following radar 
reference points are proposed: 

I. Ferry tem1inal at Muk.i lteo 
2. Navy pier at Mukilteo 
3. Southern tip of Gedney Island 
4. Bell buoy east of Gedney Island at the entrance 10 Port Susan 
5. Bell buoy west of the mouth of the Snohomish River and north of the 

anchorage area 

3.5 Site Use Reporting 

Disposal site users will be required to complete the DNR Site Use Log (Figure J
I) for each use of the i;lisposal site. Copies of the site use records shall be subm.ined 10 
DNR at least once per month. Copies of the records shall also be retained on the tug 
for one month. 

3.6 Compliance Inspection 

Only dredged material meeting the PSDDA disposal guidelines may be disposed of at 
the Port Gardner sue. Compliance will be ensured through pre-dredging testing of 
dredged material. A dredging inspection plan will be prepared by Ecology 10 define 
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inspection necessary 10 assure che quality of material ~n1 w open-water disposal. 
Dredging site inspection will be the respo,uibiliry of Ecology for non-Corps projects. 
See below for Corps projecLS. 

Disposal she positioning accuracy will be verified by DNR for each use on a spot
checJc basis. DNR inspection of posi tioning accuracy at the Port Gardn.ir site w1ll 
normally be done through the use of shore-based radar with occasional site visits. 

inspection of dredging and disposal site posi tioning for Corps projects will be 
conducted by !_he Corps. A dredging inspection plai1 will be prepared -and d:isposii:I s·lce 
user records will be kept in the s.ime manner as for non-Corps projects. The Corps 
will send copies of disposal site user records and disposal site in$pection report$ t0 
DNR. 

Copies of all Rcology and Corps dredging site inspection plans will he forwa(ded to 
DNR before dredging he:,rins. 

3.7 Sice Use Restrictions 

There are no blnnket restrictions on dredged s-poil disposal for noise or navigation 
impac1s at the Port Gardner ilispos~J slte. However, individual pcm1its may be 
conditioneJ for these or ocher factorn. 

3.8 Environmental Monimrin~ 

The Port Gardner Disposal Site, having a site center depth of abour 400 feet, is in 
a relatively flac , gene.rally nondispcrsive area with currents that are weak and tc.-nd to 
now southcrrsl 10 nonhwest at deprh. 

Table J-l summartzes tJ1e cs1ima1cd fifteen )'e-'d.l' monitorint-schedule for Pmi 
Gardner which should receive a full monitoring study within three years ofinitial site 
use. 
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EXlilBIT K 
NOISE MONiiORJNG REPORTS 

MEASURHENT REPORT 
4 MILE ROCK DISPOSAL SITE 

TUG WALDO '-'EASUREI-ENT 

Prepared for 

WESTERN MARINE CONSTRUCTla-1 l t{C. 

by 

MIOlAR R. YANTIS ASSOCIATES 

June 24, 1986 
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INTRODUCTION 

Th Is report .docl!ments sound I eve I measurements taken on J une 23, 19 8(i, of 
the 4 Ml le Roi:k Slmu lated Disposal. The measurements were to determine the 
sound levels produced by Western Marine Construction company's Tug Waldo 
at the closest resldentlal receiver locatlon and certify that they do not 
exceed the 55 dBA criteria. 

MEASUREMENT EQUIPl-1:NT 
-----------------
Bruel & Kjaer 2209 Sound Level Meter 
Bruel & Kjaer 4230 Cal ibrator -- 93 .6 dBA at 1000 Hz 
eacharach SI Ing Psychrcrneter 

LOCATION 
-----
The measurements were taken at 1970 Perkins Lane, +he neare st resldentlal 
area d I rect I y across f r ocn the d I sposa I s I te. The measurementi; 11ere taken 
4 feet above roail level facing the water I n 78 degree (F) weather and 60% 
hum idi ty. The wlrid ._ as from the north at 4 to 5 knots. Vlslblllty was 
cl ear. 

MEASUREM:tlT DATA 
----------
A sound measurement of or,e tG two mlnu-tes \jss taken on the equl p,nent thet 
would be used for the project. All measurements are Sound Pressure Levels, 
dB re 2 mlcropescal s , and are A-weighted to comply With the Weshlngton State 
Adm I nl stratlve Co.de 173-60. 

The equipment tor t~e disposal operation was measured from the fol lowing 
simu lated OP,eratlons: 

I, Arriving at Site : 

a. The tug tw in diesel engi nes were on full power. Tug was travel I Ing 
In a norther ly direction. 

2, Pul I Ing Awrry from Site: 

a. The tug hl1n plesel engines were on full power. Tug was trevelllng 
In a sou-therly direction. 
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4 MILE ROCK DISPOSAL SITE 
PAGE lWO 

The results at the measurements are as fol lows: 

4 MILE ROCK TUG WALDO MEASUREMENT 

NOISE Tit-£ AVG LEVEL RANGE NOTES 
---·---

Cal I bretl on 12:30pm 93.2 dBA Before Test 

Amb I ent 12:35 45 dBA 42-65 No tugs operating, 
but occasional 
aircraft &c ferry 
visible 
Note. 1, 2 

Tug Wal oo· l 2: 40 42 dBA 41-43 Dumping 
Note 1 

Tug Wal do 1 I 00 42 dBA 42-43 Pu I I Ing Allay 
Note 2, 3 

Notes1 

I . Pr lmary background no I se I eve Is were produced by water and w-1 nd C 4 2-4 4 
dBA) , seagulls (55 dBA), Jet alrcreft (65 dBA), local traffic (49 dBA), 
I ar ge pl ea sure boat (44 dBAl. 

2 . Measurements ot tug entering and leaving t he dump site are appropriate 
for the path used by tug during dumping operation. The tug entered the 
site fron the south ~nd l eft In a southern direction. 

3 . Noise frO'!i tug errlvlng and depertlng Is barely audible, 
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4 MILE ROCK DISPOSAL SJTE 
PAGE THREE 

0 ISOJSS I~ 

The w Ind was t rom -tne north at 4 to 5 knots. The same equl JXnent cou l d produce 
'1 Igher noise levels on the shore, If the wind was gu sti ng frQTI the disposal 
si te t o t he measurement locat i on, However, a sign i ficant Increase In noise 
level s coul d occur without exceeding t he all owable noi se levels according 
to the state ordl nance, It Is very uni l kely that the equipment tested for 
the operat i ng condi tions and travel paths used, woul d ever exceed the State 
No i se Or dinance, 

The primary background noise was produced by wi nd, trees, birds, and ~ater. 
Seag~ I I s generat ed 50 t o 55 dB A, A I arge pleasure boat produced 44 dBA, 
Overhead aircraft produced noise levels of 65 dBA. 

The ambient no i se levels domi nated the measured lev1;1ts. 1-\iasured sound levels 
I ass than 47 dBA were effected s I gn If I cant I y by the amb I ant no! se I eval s. 

The d l rect loh that the t ugs trave l to· and fr011 tile dispose! si te wll I effect 
tlia sound I eve Is measured. The measured sound I eve! s ·for th 1 s test strl ct I y 
apply tor the paths taken by t he tugs to arid fran the di sposal site. It 
I s possible tha t measured noise leve l s could Increase substanti a lly If the 
paths of the tugs cert I ad t liem s i gn It I cant I y closer to the shore. 

All equ ipment 111et the 55 dBA I lml t set by WAC 173-60. In most cases, tt-.e 
operation ot Tug Wei do was I haUdlb l e or barely audible at- the meesuremen+ 
l ocat i on, 
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I NIBOOUCT I ON 

This report documents sound leve l measurement-s taken on May 29, 1986, of 
the 4 Ml le Rock Simulated Dispose!. The meesurE111ents were to determine the 
sound I evel s produced by ,..,anson Construction Compeny Berges end Tugs 11t the 
closest resldentlal receiver locetlon enc! cert I ty thet they do not exceed 
the 55 dBA crlterle. 

IE.ASUREMENT EQUIPMENT 

Bruel & Kjaer 2209 Sound Level Meter 
Bruel & l<;jaer 4230 Cal lbrator - 93.6 dBA at 1000 Hz (for el I locations) 
Bacherech SI Ing PsychrCJTieter 

LOCATION 

The meesurements. wore taken a+ 1970 Perkins Ler>e, the nearest residential 
area directly ecross frCJtl the disposal site. The measurements were taken 
4 feet above ro-ad I evel feel ng the water In 70 degree (Fl weather end 59% 
humidity. The wind was trCJt1 the north et 15 to 20 knots, Vlslbl I lty was 
clear. 

+E:ASUREMENT DATA 

A sound measurement of one to tvo minutes was t'll.ken separately of each. piece 
of equlpmant that would be used for the project. Al I measurements ere Sound 
Pressure Levels, dB re 2 111lcropasc11I s, l!lnd ere A-wel9hted to comply wltt, 
the Weshfngtoh State Admlhlstretlva Code 173--60. 

The equipment tor the disposal operation was ~eesured from the fol I owing 
simulated operations: 

I. Dump i ng Operatlon t 

ll, The tug diesel engine was on Idle, 

b, The barge diesel en9lne was on fu ll power ._ 

2. Pul I ln9 Away Operation: 

a. The tug dlesel engine was on -f u I I pO't'er. 

b. The tiarge dlesel er>glne was off. 



The results of the ~easuraments are as follows, 

4 •I le Berge Measurement 111 

NOISE Tl~ AVG LEVEL RANGE NOTES 

Cal I brat Ion 11 OOpm 93,2dBA Before test 

Ambient 1 I 30 41dBA 38-70dBA No tugs~ 
b11rges 
operating, but 
occaslonal 
elrcr11ft & 
ferry v Isl bl e, 
Note 1 

Berge 155 & lt45 
Tug Margaret ,_. 

4l dBA 38-41 dBA Dump! ng, Note 2 

Berge 155 & 1 I 50 37dBA 37-38dBA Pully Ing Away, 
Tug M&rgeret M Note 3,4 

Barge 154 & 2100 38d8A 37-JSdBA Dumping, Note 2 
Tug El11er 14 

Barge 154 & 2105 38cf3A :57-38<13A Pu I I y Ing Away, 
Tug Elnoer 14 Note 3,4 

Barge Seaport 2: 10 41dBA 40-4ldBA Du111plng, Note 2 
4 Tug Jeffery M 

Barge Seaport 2 I 15 41dBA 40-.CldBA Pully Ing Away, 
4 Tug Jeftery M Note 3,4 

Notes 1 

1, Primary bac~ground noise levels ere produced by wind, birds 
(seeguls 50-55dBA), water, Jet alrcraft(70(IBA>. 

2. The oolse fran the du111plng operation Is ln11udlb le, 

3. Measurements of tug noise entering and leavlng the dump site are 
appropriate fOf" the path used by the tug during dumplhg operation. The 
tugs entered the site frao the south. They left In a south westerly 
direction. 

4, Noise fran tug departing 1s barely audible. 

I( 8 



4 MILE ROCX DISPOS& SITE 
PAGE TliREE 

01S0.ISSI~ 

The wind lies frca th• nor-th at 13 to 20 knats, The ssne equfp111ent could 
produce higher- noise levels on the shore, If the wind was gusting fr-~ the 
dispose! site to the measurement locati on. However-, e slgnlflCl!lnt Increase 
In noise levels could occur without exceeding the allowable noise levels 
according to the state ordinance. It Is very unllkely that the equipment 
tested for the operating conditions end travel paths used, would ever exceed 
the State Nol se Ord I nance, 

The prl ■ery background noise was 
Seagu f Is generated 50 to 35 lf3A. 
of 70 d8A. 

produced by wind, trees, birds, and water. 
Overhead air-craft produced noise levels 

The 11nblent noise levels dominated the measured levels for the dumping 
equfp~ent. Measu red sound levels less then 47 dBA were effected 
significantly by the l!lllblent noise levels, 

The direction that the tugs tr-eve! to and frCJI the disposal site wllf effect 
the sound levels meesured. The measured sound levels f0r this test strictly 
apply for the paths taken by the tugs to end frcn the dLsposal 5lte. It 
ls posslble that 111easur-ed noise level s could lncrea5'1 substentlelly If the 
paths of the tugs carried th11111 significantly clos81" to the shore. 

Al I equl pment taet the 55 dBA I lmlt set by WAC. 173--60, In most ceses, ttre 
operation of the tug end barges was lneudlble or barely eudlble et the 
aeasu,t!lllent locetron, 
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MICHAE.L R . YANTIS ASSOCIATES _ ___ _ _________ _ _ ___ _ (206_)_(5A __ ·•2_83 

Coniu1,m9 ;n AC◊u,ttcs end V1brtl/lon 1~· 112th ,-"•· N.E., Sulte201 

1-EASUREt,ENT REHlRT, 4 MILE R~ DISPOS& 
MICHAEL R, YANTIS ASSOCIATES 
JANUARY 24, 1986 

I NTROOUCT I ON 

Bellevue, WA ll800A 

SITE 

This report docU111ents sound level measurE1Dents taken on January 21, 1986, 
of the ,4 Mlle Rock Slmulated Dispose!. The measurements were to detemlne 
the sound levels produced by eech piece of eachlnery et the closest 
resldentfel receiver loc11tlon and cer tify that ttiey do not e>cceed the .55 
dBA er I ter I 11 . 

IEASl.lREMENT EQU I f'1.ENT 
·------------

Brue! & l<Jaer 2209 Sound Level Meter 
Bruel & KJaer 4230 Ca l lbrator - 93,6 dB at 1000 Hz 
(for el I locatlons) 

LOCATION 

The peesureroents ware tel\en at 1970 Perkins Lan&, t 11e -nearest resl dentlel 
area directly ecross frOTI the dlsposal site. The •~asarements were taken 
4 feet above road level facing the water In 50 degree CF) weather and~ 
hllftlJdlty, The wind was calm, Vlslbll lty was clear, el though the sky Wes 
pert I y cloudy , 

'l:A9.JREMENT DATA 

A sound roeasur9111ent of one to 1'10 ~lnutes wes taken separately of each piece 
of equl pment that would be u.sed fOI" the project. Al I measur8'11ents are Sound 
Pressure Levels, dB re 2 mlcropascels, and are A-weighted to comply wit~ 
the Wash I ngto11 St11te Adil In 1 strll't Ive Code 173-o0. 

The equipment fOf' the dispose! operatfo" ves meesured fr~ the fo l towing 
sJmuleted operations, 

1. Dump ing Operetlon1 

11. The tug dlesel eng ine wes on Idle. 
b. The barge electric motor was on full power. 

2. Pull Ing Awey Oper etron, 

e, The tug diesel engine wes on full power, dominating the sound 1..,el 
reed I ngs, 

b, The barge electr fc mot°' wes otf. 

k - l (I 



4 MILE ROCK DISPOSAL. SITT 
PAGE nro 

The results of the measurements are es follows: 

NOISE SCXJRC£ TIM: AVE LEVEL RI-NGE NOTES ----
Cal lbretlon 2:00pm 93.8 dBA Before tes-t 

,_blent 2105pai 43.5 dBA '43.5-~ dBA No tugs or 
barges 
operating, but 
occeslonal 
111 rcraft & 
ferry VI sab I e, 
Note 1 

/sarge Gidney & 
Tug Margaret M, 2r10pni 4-4,0 dBA ,4,4.0 dBA D1111plng, Note 2 

✓sarge Gardner & 
Tug Margaret M. 2120p111 46.0 dBA 46,0 <f!A Dlllllp Ing, Note 2 

✓Tug Margeret M, 2,30pm 45.5 dSA '45.5 d8A Pul I Ing Away, 
Notes 3, ,4 

Notes: 

1. A distant, constant noise Is producing ttie '43.5 dBA mblent. 

2. The noise frcn the dufflplng operation Is lneudlble, 

3. Measurements of tug noise entering end leaving the dump site represent 
the path used by ttie tug during dumping operation. The tug entered the 
site fr011 southwest. It I eft north, then heeded In e south wes-terly 
d I rec ti on. 

' 
4, Noise fra1 tug departing Is barely eudlble, occeslonel ly. 

K - 11 



4 MILE ROCI( 0 IS-POSA!.. SITE 
PAGE THREE 

0 ISOJSSI ()j 

The lflnd wes calm, and had no effect on the measurements. The same equlp!l)ent 
could produce higher noise levels on the shore, If the 11lnd blows frC111 the 
dispose! site to the measurement locatton, However, e significant Increase 
In noise levels co-Yid occur without exceeding the elloweble noise levels 
nccordlng to the state ordinance, 

The emblent noise 141'1/el was constant at 43.5 to 45 dBA. Altt,ough there were 
no other constant sources of noise that were app&rent, the fact that It was 
conrtant and h I gher than prev I ous 111eesurS111ents at the sSDe I ocatl on suggests 
that a distant noise source •as operating end creating e •aJorlty ot the 
ambient noise meesured , In al I cases, the emblent noise level daaln11ted 
the measured no I se I eve Is f0r the dump Ing equ I pment. Sound I eve! neesuranents 
less than 47 dBA ware effected slgnlflcently by the ambient noise levels. 

The direction that the tugs travel to end frCJI\ the dispose! site wlli effect 
~he sound levels measured. The measured sound levels for this test str ictly 
apply for the paths taken by the tugs to and fran the dispose! site, It 
Is possible thot measured noise levels could Increase subst11ntl 111 ly If the 
paths of the tugs carried them slgnlflcantly closer to tne shore, 

Al I equipment 111et tl\e 55 dBA I l111lt set by WAC 173-6,0 . In ■ost cases, the 
operation ot the tug and barges was Inaudible or barely audlble at ttie 
measurement locatlon. 

K - 12 



SURVEYS· ENGll',!EEr=llNG · DESIGN · FABRICATION· INSTC..LLATION 

January 14, l986 

. r ') ,,.; 
,, 

, • • \0 ... 
~ 4 • • + 

' . 

Attetn i on , Mc , Albert Powen; 

Subject, Moise Survey fo r Barge named Brusoo #101 

Dear Mr , Powers, 

Second noise survey was taken ai; 2: 00 P. M. 

near '+ mile rock at lowe r Magnolia Bluff' on 
Tue sday , .ranuary 11, , 1986 , 

' J ' I I, .. 

No i se reading taken before you arrived was 

L(8dba at 50 yards off-shore and 50 dba at 15 yards 
off- shore . When bar ge was operating there was no 
measurable noise i ncrease . 

r . ,, r, 

' ' • 1 ,.. ,, 

I ,, , , . -

~~&;! m,~_,,,,Kt ··:'< }~Jf•M.!1\•\tijf~~~~~ii(';:fti~ ll:;\l'..,'!'.J1t,.,·· ; '-' •1'." ' ,,,.,·~ :_~! ., ,;i~~r ;.,;'~:,.:i:i ;t.F?J>-~ • ._, . .,,.,,,.,, •••·• •, . ...... . ,,,,;r,.-, -~ d •. 1/" • . 

RS : :~l , \ 

(.1c1 ,!,./:, I //,) 

K - 13 
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SURVEY S· E'·•1Gl~JE.cqlNh D ESIGN • rASRiCAT ION INSTALLATION 

January 6, 1986 

l\ . H, Powers, Inc . 
5659 40th ;\ venue ~Jesi 
Seattle, Washir~ton 0a1ro 

,';ttention : ~r . ~l tert rowers 

Dear Mr. Powe rs; , 

:le! ow are th!·! nn i se r;.,.ad ine;s and pertinent 
information nci:Hled per :1011r rerlues t , 

Location : 11 r,:ile F:ock bcl ow ,•1::.gnol ia Bluff 

Tlme of Day : 6 :00 A.~. - 8:JO A,M, 
Tyreo~ ~qulpment in question : 

'rug; , !•ouble C.:n,:lc - 20 ' x (,fl •, BOO !IP Fllack 
H1!l l - Yello·,v '· r.i-8'?11 1'erex Loader 
4~~-Jl , 7 cy l in~cr 

No i se re·arlin[;s wore taken by a Scott sound level 
mei;-er, 1'yJJP. 1.1.:'2 1\NSI l',ype 2 :31,q . 0 

f11nbie·1 I noisc leve Is measurcn he.fot'e e riu:.pment was 
in place •,mr e ::i.s follows meRsnred in the <l1n1 scal e 1 

Before 55 dha, 11 0 feet f r om shore, i ncominr, wayes 
measurej intermud}nt]y at 57 dba to 60 rtba . \·Jhile 
l>o th 1.hP. •t ,,1 f' "Ind the T1irn;.; Leader 1·1er0 operating , 
ther~ \\'"\ , no mca:-rn1:a blc increase ir the no i se l evels. 

'l'lte "' r,11ipmr> nL , wh"'n measu r ements were Ln!{0 n, wer e 
1/2 mi le of1 r;hoi· r. . ~Le rcqnire•1<n ,1t~ c1'ta t,:, l ,IH?;,' wot.: l d be 
oper·at irn~ at ·/1, of ::i mile , b11t shis cli.stanc,· was not 
oLtainabln h ~r.a 11Ge of lt<~a•,.: 1v ter1ffic in tj·1!" area, !!o.i,..,ever , 
this 1listancu i, Much closer to shore th:in I.Jw equ Lpment 
v,llt a.ct 11al~v t, •) n nr- rlfl 'l" inl,.. 

2 115 SW 152nd, S~,111le. WA DfPfiil r•'•'._['11
4
(2061 24801,tl P0,11.ind (503) 238·1200 

•' 

., 

,\ 
,. ·>• 

I ' 



MlOHAELR. YANTISASSO ~TES __________ _ 

<;:onJtJlt•flC irl Ac~usl,U lfld V1br1 (1011 

IEASUR£1£NT REPORT. 4 NILE ROCK OISPOSN.. 
JCJQ-!A.£L R. Y>HTIS ASSOCIATES 
NOVE>eER 15, 1985 

INTROOOCT I OH 

SITE 

11150, 1121~ 4"9 NE., S..ltt 201 

~-·"""~ 

This report doc~ents sound level •easurtlllents taken on ~OVNber 1•, 19e5 , 
of the 4 NIie Rock Sl111ul11ted Ol!rposel. The •eosurEDents -.ere to detenrJne 
the sound levels produced by each piece of ■echf nary at the clo5est 
resldentlal receiver lociitlon and certify th11t they cfo not exceed the 5!f 
dBA err +er I e. 

IEASURfMENT EQU I PIEN T 

Brue! & ~Jeer 2209 Sound LB¥el Meter 
Bruial & l<Ji,er .t230 Cl! l lbrator - 93.6 d8 et 1000 Hz 
(for 111 I locetloosl 

LOCATJ~ 

The me11sur ements were t11ken 11t 1970 Perkins Lane, the neerest resfdentl11I 
are11 directly 11eross frCIII the disposal site, The 11easur~ents were taken 
4 feet above road level facing the water Ill 40 degree (F) weather isnd 75' 
hU11tldlty. The yfnd was south westerly fran Oto 5 •Ph end the vlslblllty 
was cl e&r. 

IEASUREMENT DATA 

A sound n1e11suranent of one to 'hto 111lnutes was taken separately of eech piece 
of equlpn,ent that WO<J ld be used for the project. All 111e11surMants ere Soond 
Pressure levels, cf3 re 2 ■ lcropascals, end ere A-weighted to caaply with 
t~e Washington State Aallnls+retlve Code 173-oO. 

The equipment for the disposal operation wes •ea sured fr0111 the fol I ow Ing 
slmui11+ed operetlons1 

1. Dl.l!lplng Operetlon: 

e. The tug dle.sel engine was on Idle. 
b. The b1rge diese l eng ine was on full po,rer, dCJ11fn11tlng the sound level 

readln_gs. 

2. Pul llng Away Operation, 

a. The tug dlesel engine 'lies 011 ful I power, dcffllnctlng the so.rid IEll'el 
re,,d lngs. 

b. The bar ge diesel engln:e was on Idle, 

K - l 5 
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• IILE ~ DISPOSAL SITI: 
f'AGE TWO 

The results of ttie -sur•enta re as fol lows, 

IOISE SWRCE 

Cal I brat Ion 

Aablent 

,,,..-Bar-ge 154 and 
? T11g Jeffry M, 

Aablent 

,,,- Barge ,,, and 
.-, Tug Elaer M. 

,.blent 

Barge Basalt & 
.,, Tug GI adys M. 

'-blent 

Cal lbrirtlon 

Notes, 

TIIE 

9110• 

9125m 

91Z7a 

AYE LEYa 

93.8 !EA 

42.5 dBA 

42.5 dBA 

.t2.5 dBA 

93.B !EA 

FWGE 

-
45.2 dBA 

.-z., !EA 

« dBA 

42.5 !EA 

42.5 dBA 

«-47 dBA 

4.5-,5 dBA 

l«)T"fS 

Before test 

ffo tugs or 
Bsges Oper11tl ng 

D"'!p Ing, Nate 1 

Pul I Ing Awrrt, 
Note 2, 3 

Otapfng, Note 1 

Pt!l 11119 Awrrt, 
Note 2, 3 

Diaplng, Nate ' 
Pul I Ing ~"Y, 
Note 2, 3 

After Test 

1. Barge 15~ and #35 heve been 11todlfled to reduce nolsei cabins h!!Ve been 
I lned with 2 Inch styrofoam, plus oversized 11tufflers have been In.stalled 
on engines. 

2. - "1easur1111ents of tug noise entering and leaYlng the dump site represent 
t he path used by the tugs during dumping operation. All three t ugs 
entered the !lite frCIII soutli west. The Jeffry M. and the Ef11er M, left 
site In a south wes.terfy direction. The Gladys M. 1s departure was to 
the East, heading towards shore, ttian changed h~dlng to the south west. 

3. The tug Jeffry M, and the tug El111er M, heve caterp ll l11r diesel engines. 
The tug Gladys M. has a G.M.C. Diesel Engi ne. 

MICHAEL A. VANT IS AS-SOCIATES ----- - ------- --------- ---
K - I 6 
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,4 NILE ROO( OISPOSM. SITE 
PN,E lliREE 

0 I SllJSS le»( 

' 

During the lllll!ISU'"nents, the wind was bl owing fr<a II south w-esterly dlrectlon, 
which wes perpendicular to the p11th af tfle sound between the disposer site 
and our atM1sUrt!Dent loaitlon. Therefore, the wind has very I lttle effect 
gn the sound levels 11euured. It Is possible that the sme equlp11ent would 
produce higher 1.-,,els on the shore, If the wind was blowing fr~ the dispose! 
■ lte to the 111e11sur•ent location. However, with the exception af the tug 
Gladys M., a significant lncreese In noise levels could occur without 
exceedl~g the allowable noise l9Vels &ecordlng to the state ordinance, 

The i!lllblent noise level was consti!nt at '42 to '45 ll!A. Althoagh there were 
no other- sou,ces of noise that were apparent, the fact that It 1111s constant 
end higher -than previous 11e11sureM1nts suggests that II distant noise source 
1111s operating and creating 11 •eJorlty of the •blent noise 1111esured, In 
110st cases, the aoblent noise l1t11el contributed to the ■Bllsured noise ,.,els 
for the dU11plng equlinent, Sotmd leYel •eesurEnents less t hen '45 dBA were 
effected slgnlflcantly by the zablent noise levels. 

The direction that the tugs travel to and fraii the dispose! site WIii effect 
the sound levels aeasured, The measured sound leYels fer this test strictly 
apply for tho paths tllken by the tugs to end fro.. the dlsposal site. Tlte 
Gladys M, had II noisier &l'lglne than the previous two tugs, but It el so left 
the dispose! $lta at II direction that brought It Initially closer to the 
shore. Al though Jt did not st-ay on tt!at direction Jong, 111• fact that It 
exited the dlsposal site on the near side, rather than the fer side, ll'ICreesed 
Its nolsa levels es aeasured on tht1 shore. It Is pos9lble that aeasured 
nol se I $Val s could lncr-eese s11bstantl11I ly If ttle paths ot ttie tugs carr-Jed 
th8111 significantly c(o$11r to the sliore. 

Al I equl p111ent •et the 55 dBA I lml't set by WAC 173-60. In 110st cases, the 
operation of the tugs end berges ras Inaudible or barely audible et the 
~eesur11111ent locatlon. 

M ICH AH R YAN 1 rs ASSOCIIITES - - -----:,-- --..,,,-----------------
K - I 7 



SURVEYS · E NGll'.JEE RIN G, OE S IGN · FABRICATION · INSTALLATION 

October 10, 1986 

Br usco Tug & Barge 
P.O. cox 1060 
Longview, 11/ashi ngton 966 J2 

Ruic t 
BRE/-i. 

' ' 

Attention, '86 OCl 15 Mr. Henr.v Brusco Pi2 ;{)5 

Subject, Noise Survey for Ref. Disposal 
Permit No . 9645-1}1 

Dear Mr . Brusco, 

Below are t he noise readings· and pertinent 
in.formation needed per your request. 

Location, 4 Mile Rock below Magnolia Bluff' 

Time of Day , 10 , JO A. M. - 11100 A.M., Oct. 10, 1986 

Type of eq¼ipmenL in question1 

'l'ug : Uonna Foss .¥ 522088 

Barges namest Brusco #100, #252611 
and 

Brusco #101 , #254401 

Noise readings were taken by a Scott sound level 
meter, Type 1152 ANS!, Type 2 Sl.4. 

Ambieht nois~ levels measured before equipment was 
in place were as fo llows, measured in the dba scale. 

' 

Before lJ.5- 47 dba 40 feet from shore incomi ng waves 
measured intermediately at 48 dba to 53 dba. 

,Vhi l e botr1 the ,;ug and barges were simulating dump 
p-ropedures , there was no measurable increases in noise 
leve l s. 

2115 S.W. 152nd, Seatt le, WA 98166 / S•att lP (2061 248-0141 
K - l 8 Portland (5031 238- 1200 
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October 10 , 1986 
Page Two 

The weather conditions were clear a nd dry with 
winds from t he Northwest approxi mately 18- 20 knotts. 

RS,gm 

K - 19 



1i06~ ~54,4i8.,f MICHAEL R . YANTIS ASSOCIATES ___ _____ _ ___ _ _ _ ______ _ _ _ _ 

MEASURE/.ENT REPORT, 4 Ml LE ROCK DISPOSAL 

MIOiAEL R. YANT IS ASSOCIATES 

.September 20, 1985 

I NTROOU CT I ON 

SITE 

\950 1t2u1A,>;p tJE Sw lei!OI 
11e,lle-"'ue, Wld JRf)O.!. 

Thi s report documents sound level measuranents taken on September 18, 1985 

ot the 4 MI I e Rock s I mu I ated d I sposa I . The measurement s were to de term I ne 

the sound level s produced l)y each piece of mach i nery at c l ose resldentlal 

rece iver l ocation and certify that they do not exceed t he 55 dBA criteria. 

MEASUREMENT EQUIPMENT 

----------------
Bruel & KJaer 2209 Sound Level Meter 

Bruel & KJaer 4230 Cal lbrator - 93.6 dB at 1000 Hz 

Ct-or a 11 measuranents) 

LOCAT ION 

The measurements were taken at 1970 Perkins Lane, nearest resi dent i a l area 

direct l y across fron the d i sposal site. The measurement was t aken 4 f eet 
' 

above read l evel facing the water I n 49 degree CF) weather and 99;( hum i dity. 

The w I nd was nor th easter I y frem B to 13 mph an d the tog reduced th e 

vlslb l I lty to Just being able to see the site. 

p/, ... , r ~i't ~-tr. 11 .. :I.( Jr,.-f:~ 'l ,~" 1/~1.~.., ,-

rb· ,( I ) ~ . .. " _ _ ,_J~,~I.. .,., .. I I ./,. .. ;1 ,I ,I ' ( ; • • / 

~1.. .... .rJ •\' I ,.... , I / r . • J , . , .,,, 11 
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MEASUREMENT DATA 

A sound measura:nent of one to two minutes ~as taken separately of each piece 

of equl pment that would be used for the project. Al I measurements are Sound 

Pressure Level s, dB re 2 mlcropascals and are A-weighted to ccmply wlth the 

Wash lngton State Administrative Code 173-6D. The resul1"s of t he measura:nents 

are as fo l I ows: 

NOISE SQIRO: T 11-E AVG LEVa RA1'GE NOTES 

------------------------------------------------
"'1\blent I 0: 15 am 35 34-35 

BASALT (barge) 10 :25 an 50 44-55 ( I ) 

ORIENT (barge) 10:50 am 39 38-39 

BON I T,6. (barge) 10:55 a,, 38 38 

NORlHERN BRAVE (tug) 11 !DO am <12 42 
3 barges l tug 11 l 05 an 39 39 

FOSS 1-40 (barge) 11 : 15 am 43 42-43 ( 2) 

RUBY 6 (tug) 11:20AM 42 40-43 

HELEN S <tvg> 11 :30 am 42 42 (1) 

RUBY I 1 Ctu.g) 11: 35 a,, 45 45 

Notes: 

I. Maximum l evel of 58 for very short time. Wind at 12 mph. Fog 

almost gone 

2 • WI nd to 13 mph . 

3. Tug not audible over background noise. 

M ICHAEl 11 VANns A$SOCIA 1 ES 
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DISCUSS ION 

The wind, tog, and hum i dity somewhat altered the sound levels that were 

measured. The wind, by blowing almost directly from t~e source to the 

receiver made the wind grad ient a worst case condition, Had the wind blown 

In the opposite direction, the sound level s would have been decreased. 

The fog tends to aid sound transmi ssion. "It Is commorily said that on days 

of I lght tog or preclpltatlori, sound carries remarkably wel I. Whlle this 

observat ion Is true, It I s not attrlbutab l e to any remerkable acoustic 

property of fog or ra I n, but to secondary effects. Dur Ing I I ght 

precip i tation, t he gradients of temperature and ~Ind (measured vertically 

above the ground ) ten d to be small so that t he sound 'carr ies ' farther 

outdoors tha n on a sunny day wi t h the attendant mlcrO!lleteorologlcal 

Inhomogeneities resulting from t he sun's heat ing. Another factor that 

contr i butes to this ob servation Is background noise level. When there I s 

fog, the noise of traff i c , b irds, aircraft, chlldr en, and other outdoor 

activities d i min ishes appreci ably." (Beranek, LL, No ise and Ylhratlon, 

McGraw-HI I I Company, 197 1 . ) 

The 99% hum id ity al so made the measurement a worst case si nce high humidity 

reduces the attenuation caused by al r absor ption. (B·eranek, LL, f!ol se and 
YI brat Jon, McGraw-Hr 1 I Canpay, 1971 .) . 

When the lower measurements (bE!low 40 dBA) were taken. I t was dlfflcult t o 

discern the equi pment noise fran the anb l ent noise. S in ce the two levels 

were so close, t he ambient no i se I lkely added at least 3 dB t o t he equipment 

noise. The measured l eve ls over 40 dBA, however, were loud enough compared 

to the ambient l eve l t hat the ambient level did not ef fect It and the 

equipment noise was distingu i shable. 

MICHAELA. V·ANTISASSOC<MES 
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.. 
..... 

The Sharai Ina perm i t for the 4-Mlle Rock dlsposa l site required that the 

operation not e~ceed 55 dBA and that each piece of equlpmeijt not exceed 55 

dBA, Al I vessels except the BASALT bar ge are wel I within the given criteria 

as seen In the previous t able. The BASALT, although varying from 44-55 dBA, 

had maxi mums ot 57 -5 8 dB A for a t ew seconds. The WAC 173-60 and the Cl ty 

wll I ellow a 5 dBA Increase for 15 minutes In an hour, 10 dBA lncreease tor 

5 mi nutes I n an hour, and 15 dBA I ncrease t or 1 1/2 minutes. Since the 

projected dumping time for the BASALT ls 15 mi nutes, and since these higher 

noise level s (55-58 dBA ) occur for a r elatively short time duri ng the dumping, 

al I of the equipment wl 11 meet the Sharai Ina permit criteria If the disposal 

does not occur at night In .iccordance wth the Dredged Mater ial Disposal 

Equipment Noise Alf l dav r t . 

Si gnature Date 

Mi chael 9/20/85 

MICHAEL A , V At-lTIS AS SOCIA TES 
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E.XJH8(T L 

CORPS OF ENGINEERS 404 (b)(l) PROCEDUllliS. Af.lll 
POLICIES Orf DRF.llGlNG ANll DREDGED MATERIAL DISPOSAL 

Jntrodoctioa. Navigable -wate.n1ays of the- United States have s1nd wl,11 continue 
to play a vi ta!. role in the Na ti on•" deve.1 opment . The Corps, in fulfilling 
its mission co maintain, improve, and extand these waterways, is responsible 
for the ilre<lg i ng and dls-posal of large volumes of sediment each year. Nation
wide, t he Corps dredoes about 2.'.lO roillfon c:11bk yards (c,y.) in maintenance 
and about 70 million c.y. in new dredging operations sanua1.ly &ta eosc of 
about $450 million . Tn addition, 100- 150 million c.y. of sediments clredged by 
ochers eacb year are subject co permits issued by the Corps. In accomplisbing 
lts natlonal dredging aad regulatory mission, the Corps has conduct:ed exten
sive r.esearch and development in the field of dredged material management. 
lteg11lacions, policies and technical guidance prepared and used by the Corps 
are based on operating experience a11cl results Irom extensive re.seardt pr.a-
grams. Federal expenditures on dredged mater1a1 research have c1Jmulatively 
exceeded :tlOO million. Corps polJ.cy j s evolvi.ng as dredged mater.ial research 
pr ovides a better understanding of the environmental impacts that can be 
anticipated £rom dredging and dredged roaterial cllsposal, Evolving Corps 
national policy i.s refler: ted in the proposed regulat Lon for Corps opera tlon 
and mainu~nance dcetlg1ng of. Federal navigation projects ( 5.l .l'ed. Reg. 19694) 
and in the final rule for the Corps' regulatory p.rogram published 12 January 
1987 (33 CFR l'art,; 320-3.J(I) . 

This chapter desc.dbes scaullard Corps policies w1 th regard to the disposal of 
dredged material whicll prov.tdes for c:.he least costly alte.-'"t!ative, con!listeot 
with sound engineering practices and appropriate env-J.ronmental quality sta.n.
rlards. The detai 1 s r,f the rlredged material test fog and teitL foterptetati.on 
guidelines are inc1'1ded in the Evaluation Procedures Technica l Appendix. 

Corps Authorities and Respons1bli.1 cie!i. The Corps has resp011sibiU cy for all 
dredged roate rlal disposal actfVities that occur within waters of the United 
Sea tes . The Corps respousibilily invol v-es revlew of some 10 ,000►3() ,0()0 permit 
applications each year as well as appropr iate maintenance of, and improvements 
r.o, the 25 ,000-IDile congress! ona 11 y authodzed Peder al navigation system 
$erv lag 42 of thP. 50 st11 tes, 

Section l,U4 r equires the Corps to evaluate the proposecl discharse of dredged 
m,;iterial into waters of t.he United States in accordance- wj tll the Se<.\Ll.on 
404(b)(l) Guidelines (the Guldelint!S) . Requirements of other. Federa.l laws may 
also apply. 

The Gui de l ines n,qu lre compliance with several condi tlons pr;f or to allowing 
disposal of dredged material ln waters of the United States. Compliance 
required the avoidance of ''un11cceptable adverse effects" to the aquali<: 
environment. The Guidelines spec ify four conditions of compliance ("i;estric
t.ious on d'ist1.l:carge" per 4<J Ct"R 2.30.10): 
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1. There is no other 1?Ta<1ticc1ble alt ernative that would have le-5s- "dvei:se 
impact on the a<1uatic environ1J1ent. 

2 . Tbe d:l.spo13,i l will not: result i n violations llf appl.icable 1<atet quality 
standards aft"r considerat.ian of dhpers-ion and dilution (40 CFR 230.lO(b)(l)), 
toxic e.f£luen t Sctandards, or marine sauccuary requirements, nor will it Jeo
pardize the continued exis·tence of threatened or endangered species. 

3. The dispos.al will not cause or coulribute to significant degradation 
of the waters of the Un i ted States . 

4, All appropriate and p,racticable steps have been taken to minimize 
potential 11dverse impacts of the discharge on the aquatic enviroumenl. 

Findings for compliance wi tli condition No . 2 are based in large part on wate r 
quality standards. 

The findings of co1Dpliance with condition No. 2 ;ire to be based, in part, oo 
·•eva.luation and testing" of the propoRed dredged material dispcu1al on the 
aquatic environment (40 r.PR 230.11 ) . ~er the Guidelines (40 CFR ?.JQ.61), 
specific evaluation proced11res , including chemical and bfolog;l.cal tests to 
rleterllliue compli;rnoe with tlie Guidell.ues and Sta ~e water quality standards, 
a re used by the Corps. 

The Corps final decision on any proposed dredged materia l disposal. actlvity, 
however, must be based on a broad public interest review which not ooly 
con siders information derived from chemical and biological test:s but which 
also considers an evaluation of the probable impact-, including cumulative 
1m~cts of the proposed aclivit_y 1 on rhe public interest. lu addition, 
embodied within this pt1blic interesL review, is a Corps requirement to e naure 
trhat ci,e substantive concerns of over 30 Federal enYironmental laws, Executive 
Orders (EO ' s), etc . , are proper l y addr.essed, whenever applicable . These 
inelude the Coastal Zone Management Act, the Marine Protection, R,esearch, and 
Sanctuaries Act, the Endengered Sp.ecles Act, the Fish and Wildlife Coo-rdi
nation P~t, EO 1J990 (P.roLection of Wet.lands) and EO 11988 (Floodplain 
Management). While each of these Federal Statutes (including t he CWA) ls 
generally ..-esourc:e o;pccif.ic in regard to environm.,otal protection, the Corps 
public interest review necessitates full consideration of all relevant 
information before rendering a decision. 

The bene-fi ts which rcasonahly may be expected to accrue from ehe proposal musr 
be halanced against its reasonab l y foreseeable detriments. All factors which 
may be re.J.evant to the proposed <1ctivity will be cOnJlJ.rtered. 

' 

The Corps' (Oistrict Engin~er' s) final dechiion will ref:Lect the national 
concern for both protection and utilization of import:an t resources. As such, 
the Co r ps 1s neither a proponent o,; opponent of dredging proje·cts, but 
consider s the merits o-f each on a case-by-case basis. 
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Corps Policy. The Corps, as agency policy, utilizes a standard philosophy and 
process in evaluating proposed dredged material disposal activities relative 
to the general public interest, This process is intended to meet environ
mental requirements at the least cost within a consistent national framework . 
The standard provides a reference point for Corps field offices in addressing 
regional issues in dredged material management. Its intent is to ensure a 
necessary level of national consistency in the manner in which individual 
proposals for dredged material disposal are evaluated (e.g . , testing proce
dures) and undertaken, while also ensuring a necessary level of flexibility by 
the Corps field offices to account for region-specific considerations. How
ever, significant deviations from this national testing and evaluation 
guidance requires consideration of cost, utility of information and full 
technical explanation and documentation in the 404(b)(l) evaluation. 

For dredging projects, it is the Corp.a responsibility, in developing dredged 
material disposal alternatives, to consider all facets of the dredging and 
disposal operation, including technically appropriate test and evaluation 
procedures, cost, engineering feasibility, overall environmental protection, 
and the no dredging option. The alternative selected by the Corps should be 
the least costly alternative, consistent with sound engineering and scientific 
practices and meeting applicable Federal environmental statutes. This is 
being proposed as the Federal St andard (51 Fed. Reg. 19694). 

The following paragraphs summarize the manner in which the Corps implements 
its policies in evaluating dredging projects. 

a . Permit Activities . The applicant for a Section 404 permit will 
receive guidance from the Corps as the permit ting authority ('40 CFR 230. 61) 
concerning appropriate tests and evaluation procedures that will be applied to 
material proposed for dredgi.ng. This guidance will be in compliance with the 
Section 404(b)(l) Guidelines. 

b. federal Projects. For Federal projects, the Corps is required to use 
the Section 404{b)(l) Guidelines to determine the appropriate test and evalu
ation procedures for delineating the least costly, environmentally acceptable 
disposal alternative as well as to demonstrate compliance with applicable 
State water quality standards. 

The Corps submits its findings concerning project compliance with the 404 
Guidelines and State water quality Standards to the State via the Public 
Notice process along with a req uest for Water Quality Certification. The 
certification reque$t also includes relevant information to demonstrate 
compliance with applicabl e State water quality laws. 

' 
The Corps Public Notice and Findings of Compliance or Non-Compliance with the 
Section 404(b)(l) Guidelines serves as a point of reference in any subsequent 
negotiations with the Sta t e on additional requirements or conditions which the 
State mey require for Water Quali t y Certification. The Corps' District Engi
neer has the necessary discretionary authority to develop additional evalu
ative information requested by the State, which in the District Engineer's 
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opinion, is technical 1 y justified and reasonably related tu enforeemeot of the 
State's water qwtlit_y standards . .1£ the District Enginee!c determines that a 
State's requirements are excessive and/ or technicaUy unjustified, he may 
reque'st that che State or project sponsor fund tne additional costs. associated 
with any. such requirement. In such cases where the State or project sponsor 
agrees to fund the additionv l costs, the Disttict Engineer musL also determine 
and appropriately notify the State a.ad project sponsor that such additional 
costs may affect the continued ecooomlc viability of the Federal project in 
questioo. Io the event tl1at tl1e State or project sponsor does not agree to 
,fund the add.i tiooal eoat, the. District Engineer may defer dredgtng while 
determining if the dredging project i s economical.!y justified and is in the 
public interest, 

The Corps of Engineers Disposal Guidelines . The following dhcussioA presents 
the procedu;,:es by which the Corps regulates and ma11age.s the disposal of 
dredged materlal in the waters of the United Scales uoder its auchodties and 
po1:lcies described in chapter 5 of t:be manage.mane- plat] . It: shoutd be ootecl 
that these procedures have been developed and have evolved over the past 
decade and are subject to additional change and modificatioo as new infor
mation and technology develop and are adequately evaluated. 

Sect.loo 404 of the. CWA provides that gutdelioes developed by EPA io conj•mc
tion with the Corps be applied by tbe Corps i n seletting disposal sites and 1n 
the appl:Lc;atioo revie\o/ process. EPA published technical guidelines in 1975 
for use by tbe Corps in conducting the requilred ecolog1ca1 evaluation ,J f the 
proposed permit act ivity . the Corps issued final r<;,gulations fo-r the Regu
la tory Program io July 1977 to be used in evaluating proposed discharges of 
dredged oc fill material into l niand and oce<1n waters. In Nay 1976, the Corps 
issued an inte..r im ~uidaoce manual as specified in the Federal Register to 
in! liate teclmical implemen tRtiOtl of tbe program. 

The guidelines are to include: 

a. the effect of cltsposal of pollutants On human l,ea1th or we.1fare, 
irlcluding but not limited to plankton, f ish, shellfish, wildJ.ife, shoteline.s, 
and beaches; 

b . the ef.f'ect of dispc) s-al of puil\,taots on marine life inc.lud:Lng Lhe 
transfer, coocentration, and disposal of pollutants or their by-products 
through biological, physical, and chenuc;,l processe.s; c:.hanges in mai,1ne 
ecosystem rlhersity, produ<1livity, a nd stability a.ad specie11 and cotnmun.l,1:y 
popu lation changes; 

c . the c.ffecr of o!sposal of pollutants oo esthetics, recreation, aod 
eo::onom:tc ·,alues; 

d , Lhe persistence and permanen~e of the effects of disposal of 
pollutants; 
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e , the effect of the disµosal at vary.lng c;itas of particu.lar volumes and 
concentrations of pollutants; 

£ . other possible locations and methods of disposal. a nd recycling of 
pollutants includlng land-based alternatives; and 

g. the e£fect on alternate uses of the oce.ans, such as mineral 
e1CJ)loration and scientifJc study. 

These "legal/technical'; considerations form th e framework from which the 
ecological evaluations must be developed. Several of the considerations and 
incl..llsions are, however, at the forefront of the state-of-the-art and require 
research level approac hes to be implemented i.nto a dynamic, field oriented 
regulatory pr(igram. 

T!tr. Section 404(b)(l) Guideline,;; recogo.1ze that compliance evaluation pr-oce
d,rres wslll vary depending on the serious-ness 9.f the proposal 'a poteutia.l for 
unacceptable adverse lmpacts (40 Cf~ 230.10) and, provide general guidance for 
evaluation aLtd test1ng. Pursl.laQt to the Guidelines, specific eva.luation 
procedtn:es, including cltemical and biolog:t cal tests, are furnishe<:l by the 
Distric t Engineer on a case- by-case basis {"interim guidance by the -permitcing 
11uthori ty," 40 CFR Z)0 . 61}. 

To assist the Corps in the overall l ong- term managemen t of the disposal of 
dr-edged mate:rial, a man.agem.ent str;; t<?.gy was developed by the U. S. Army 
Engineer Waterways Expe riment Statlon (MP 0-85-1, Franc!nq11es, Palermo, Lee 
and Peddicord, 1985, ' 'Management Strat:'egy f or Disposal of Dredged Material! 
Coutaminan t Testi11g and Controls"). This strategy has been adopted as Corps 
policy anrl is in~orporated by reference in 51 FR 19694; Proposed revis ion to 
33 CPR 290 . 145 (39 FR 2663.6, 22 ,July 19 74). The steps for managtng dredged 
msleria1 disposal constsr of the followiug: 

1. Eval11ate con t aminat I o n pocenti al. 

2. Consider potential disposa l alternatives. 

3 . lclentlfy pnten tlal p ro bl.em~. 

4 . Apply appropriale tes t ing pro tocols, 

5 . Ass.-.ss the need for disposal restrictions. 

6. Select a.o implema.nta tion plan. 

7 . Jdenti.fy available cont col options. 

8 , I::vaJ uace design coushlerHtions. 

9 . Selec t ,q:,p,:opriatt con trol meas1.1res. 
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Following the development of che management strategy, it was utH;i.zea as a 
framework £or " n eitampl-e application for highly coutaminated material at 
Commencement Bay, Washington (a Superfund site), under the sponsorsbip of the 
St ate of Washi ngton Department a£ F,cology- and the Corps (MP D-86 , Pedd-ic.ord, 
Lee, Palermo and Fl"ancinques, 198n , Genera1 Dec!,i:1 onmaking Framework for 
Management of Dredged Material, ~~ample Application of Commencement Bay, 
Washington'"). This example appl.Lcation conside1:s all alternatives foe 
disposal, and provides detailed technica l rationales and flowcharts for 
evaluating disposal. alte"tna ti ves based on the results of appropriate teai::ing. 

Since the nd,cl-1970' s t1ie Corps has been involv-ed in tlie disposal of dredged 
material. under tha auLhort ty of 33 CJ'R Parts 320 1:hro1,1gf, 330 and 40 CFR Part 
230 (1975) tor waters of the Uniterl Stat:es and unde.c the lll.ltho:z:ity o.f appli
cable sect:ipns of 40 CPR 2-20-229 (:L973) for ocean dumping. ln .fulfilling the 
o1iligacions and responsi!Jilities ma ndated by those authorities it has con
ducted extensive resea r 9h 1mder the Dredged Materi.al Research h:ogi:am and 
continues to con<luoL research under tl1e Field Verification Program, and the 
Long- Te.rm EffecLs ot Dredging Program, and provides field aasistanae and 
management activities under the Dredging Operations Technica1 Support 
Program. In addition, it has published two guidance manuals, one for tl\e CWA 
(MP 1>--76-17, F.colog:l,cal 1':valuation of Proposed Discharge of Dredged or Pill 
Material into Navigable Waters, 1976) and a JoLnL manual .iith EPA for ocean 
dumping (Ecol.ogical Evaluation of Propose.d Discharge of Dredged Materi.al into 
Oc:ean Waters., 1971); the l atter 1J1·ovides much more detailed guidance than the 
former. Although these docn.ments were Slate-of-the-art at the t'ime of 
publication s.uhaequent operational expe.rience has led to c1,anges 1n specif.Le 
application . In particular., there has been a tendency £or Corps coastal 
districts to use, depending on the subject of concern, portions or all of the 
testing proceclure·s l.n the implementa t~on manual fot: 401+( b)(l) detenuinacion.a 
wheneve.r estuarine or marine w;ite1·s are t nvolve<l. Although a major r ea,;on for 
tl\l s is the rle~ailed guidance, others include similari,ties between the 404 
Guidelines and those in Secdon 102 (a) of Public Law 92-.532 and the faer that 
sal1ne waters are involved. Addit l onally, sh◊rtly after the issuance of the 
Corps/EPA implementation manual on ocean dumping, the Corps and EPA were ,;ued 
by the National WilcUife Federation . The suit was based on the technical 
validity of the testing Pl'ocedures and tnterpre tation of te.st: r esults. 
Judgment was made in fa vo:r cf the Corps and EPA and there has been no furc.her 
challenge. Jlecause of the a.bove fao tors, tbe ocean dumping cesti.ng procedures 
and inte.rp,;etive approaches have been ia widespread use al)d have led Lo the 
i nformal but widespreacl adoption of the general testing aud evalua t1on 
protocol from ocean rlumpiug i::., 404(b)(l) evalu;,tions. 

fhis should not be tonstrue'd to 1mJ)ly that the ocean dumping procedures/ 
inLerpr etation are "rl,quired" or "manda.t<?d" for 404(b){l) evaluations. They 
should be considered tn light of local or regional conco,rn$ and, whelle 
appropriate, may, in part 0r Jn whole, be used. However, they do, de fact, 
constitute an acceptahLe a nd widely used technique whjch has withstood co11rt 
challenge and !or whicl1 a major technical clata base exiscs. Tha~ no absolute 
p,oc,edui:e exists £or '•04(b)(l) evaluations 1.s further evid.enoed by cooi>erac1ve 
efforts cur,:eatly in progress between the Corps and EPA to establish standard 
testing and evaluation procedures-. The prtitocol is gi veil below. 
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Tn essence, the protocol consists of a tiere.d approach wich each successive 
tler bei.ng based on a "reai,on to believe" that there is potential for 
unacceptab.le adverse effects. Such mult:1ple t ests are clearly allowed by 40 
C,R 230.4-1 ("No single test or approach can be applied in all cases c,, 
evaluate the eifects of prol'osed discharges o.f dredged or fill material," and 
"Suitability of the proposed disposal site.~ may be evaluated by the use, where. 
appropriate, of sediment analysis or bioevaluation.•·) . ~owever, such tests 
mu,;t be conditioned by, "!n order Lt> avoid ,mreaso.nahle burdens em .applics1-nts 
io rega rd to the a.mo unts and types of date to be provided, consideration will 
be given by the Oistric~ Bngineer to the economic coat of performing che 
evaluation, che utility of the dara co be provided, and the nature arid 
magnit:ude of any potential envirorunental effect." 

The first tl er of the axtsting protocol consists of a reason to believe." tr.at 
contaminants are or an, not present ,l!Dd is commonly referred to as tile "exclu
sion clause" (40 CTR 230,4-l(b)(l)). Tf ~here. is no reason to believe t:hat 
contaminants are present and if certain other conditlons are met, including 
grain size and chemical/physic.al siinilarity of the dredged materisJ. and the 
substrate at the disposal site, no further testing 1s required. Tf there is 
reason Lo believe thal contaminants are present, or ic sufficient information 
1s not avail able, a second tier or evaluation may he cottducted whlch consists 
oE a hulk sediment aoalysis. Shou.ld suiflcient in.formation be available from 
previous testing and evaluation no addi tions1-l chemical analyses are neces,i.ary. 

The hulk serlimeot aoalysis is essentially an inventory oi contaminants of 
concern and is used to compare the chemJcal composit1oo of Lhe dredged wate
rial to the composir!on of the material st t'he disposal site with emphasis 
g<'!nerillly µlaceci on heavy metals, PC!l's, PAJ(ls, pe.sticides, and other 
substances of ecological or human lu:,alth i,tgnificance, ff substantially 
greater concentrations are observed ln the dredged material and there is 
reason to beUeve that the substances are bioavailahle aod suffici ent 
toformation is not available. a third tier of testing may be required. This 
tier Includes testing ,for wnter column impacts and/or benthic impacts. 

U there is concern: regardi.ng waler column impacts, an elutriate test ts 
performed to evaluate con Laminant release into dredging or rlisposs!-1 site 
wate,r . The results of the elutriate test are compared to water quality 
standards. lf there are no water qual.ity standards, or the standards are 
choughl to be inappropriate or inadequa~e, a water column liquid Md/or solid 
suspended -particulate phase b1oassay may be cooducced. Again, depending on 
11he,:;e the concern lies, Lhe water column bioassay may address the dj,ssolved 
consti.t11en ts ~nd/or the s1Jspended solid particulate phase. 

l.f there is conce.rn 're!'\arding impacl s to benthjc organisms, a benthic bioassay 
may be conducted. la geaera.l, for~ comprehensive assessment of poten~ial 
!JDpacts, three organisms a.re generally used; a filter- feeder, a depos i t 
feeder, and a burrowing species. These rel.ate to different ect>logical. ni,-hes 
at the disp~sal sice. lJ1 ad<lltlon, a Mysid shrimp is recommended and has been 
widely used as an internal s ,tandard 1.md to form s basis for quality assurance . 
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1£ th.ere is a reason to believe that bioaecumulatioo is or concern, a second 
component of ttu, third tier consis1es of evaluating the potential uptake of 
contaminants. This may be done eJ.ther i n the field or in the laborator y , 
whichever is most approprtate . l f done in the laboratory, it is customary to 
utilize survivors of the toXiciry bioassays £or bioaccumulation assessmP.nt if 
sufficient biomass, is present tn ~he survivors. 

'file tiered tesUni,i approach clescribed above is essentially the procedure 
followed for the evaluation of the aquatic d.isp.osal al ternative in the 
deve.lopment of the Yederal St:andard f.or a given <kedgiog project. th.is 
approad1 should oe applied c.onsistently to each and every dredging project, 
Federal or permit. The approach is flexible to some extent in allowing 
c.onsiderat.iou of tfte three phases of the aquatic en.vironment (l i q1,1id, sus
pendecl soUds, and solid), as appropriate, that potentially could be impacted 
by the discharge of d~·edged material. 'resting 0£ the appropriate phase is 
determtned by the reason to believe that a potential for unacceptable adverse 
.lmpacta in one or more phases could occur. AddiUonal flexib11i ty is lncor
pOrated iu the approach 1n rela tion to the selection of bioassay species to be 
used in the ~ests. Species can be selected such as a bivalve, polychaeee, and 
a crus Lecean {mysids, amphipods, shrimp} or other available, app,:opriate, 
developed and evaluated local species. The intent is to evaluatt:t the potr;mtial 
impaet on a deposlt feedei:, a bU1:rower:: and a suspension feeder ra;n:esentative 
of m,,jor ecological comparcmeotB. 

The fol.lowtl'\g discussion addresses in more datail tJt.e i nterpretation of 
b'ioas-say test results from the_ tiered testing approach used to evaluatP. the 
aquatic diaposal alternative portion of the Federal Standard. Additional 
detail on Ll,e evaluatian of the aquacic d.tsposal alternative can be found in 
the Peddlcord, Lee, Palermo, and Franelnques, 1986 . 

!f the.;e .Ls r eason Lo believe thal the dredged material conta.lns contaminants 
of concern at concentrations higi'lei: than those contained i n the disposal- site 
sediment, ancl that t)iese contaminants are potentially bioavailable and c;ould 
,esult i.n a significan t adverse impact, then bioassay tests should be con
ducted. The btoassay de!" testing 19 used to determine 1£ there is veason to 
believe con tamina ,, ts in tile d red:ged material will result io an unaccepta bJ e 
.adverse i mp.act to the water column and/or the benthie compooeot of the aquat i c 
disposal environment. Ttte water column consists of a dissolved phase and a 
suspended solid particulate phase. There ls an overwhelming preponderance of 
evidence from years of studies reh,Ung the potential of water. colwnn im11acts 
of contaminants released f ,:om dr.edg.ed material disposal, to demonstrate that 
adverse impacts on the water column from dissolved contaminants 1:eleased from 
dredged material are negligible. While this evidence does not uneqll1Vocally 
prove thaL water column impac t s will no t occur with aquatic disposal, it cloes 
indicate t hat suclt impacts are sufficiently unlikely thac th.e District Engi
neer muse decide whether it ls a pp,;opriate to focu s evaiuation on the other 
l~sues rather tnaa tesLing for potential water column impacts io association 
with d.1spos;,l in aquatic sites where tl,e majority of the m.aterial is deposited 
on lhe boctom and the remainder is subject to r.ap1d dispersion and dilution. 
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In many cases i L wil l be pussibl e to assess the potential ior water column 
impac·ts on the hasis of previous water column testing and character istics ,,f 
th.e disposal site wiclJout conducting additional sediment sp.eciCi<: u,sl!ng. 

There may be a reason to believe- tltal the sui,peoded solid particulate µhase o! 
the water column may -result in a potenL1al uruicce.pt,ib l e adverse imµacl to the 
disposal en vironmenr. U this ls the cas e, tl,e suspended solids I.JI »assays may 
he co!lducLe<;I. Likewise , If ll1~e is r eason LO hel i eve that unacce-pLable 
atl ve.-se imp.ice may t)ccur lo the s0 l id flhase, the_u .s so.Lid -phase- bioa-ssay ,:an 
be con,iuc: tted . 

J f t he results ot the bioassay Lesl8 show unaccept a ble toxid ty to che tesc 
species, further tes t ing ;oay be requir-t!d. lt1 the case of suspended sol lds 
phase bioassay Lest l ng, c onsideration of~mlxing zone at the disposal si te 
should he e-v.aluated c_o determine ii an accept(!ble mixing zone is available LO 

eliminate si,11ni ficant adverse lmpaeGdue co potential toxicity at the disposal 
site- .[£ unac:ceplable co,dci Cy is shown in the solid phase Lest a nd mortal! !=-Y 
is suffid,ent l y elevatetl 4bovc cont,o1 and/or refecence, a significanL impact 
hAs been shown. 

IF unacc:eptab 1 e coxic1 cy l s no l pbserved in the solid p hase t est speci es and 
Lhere is reason to bol leve chat there is a potenLial for hi.()accumulation, ot: 
the res\1lts of the bioassays a r ~ not conclusive, f ur thet testing may be 
re.q_ulr<;?d, The survi vlng bioassay anima.ls may be a naly:c:ed f or bioaccumula tiort 
after e1<pos urr t o che dredged mat,.,.ial for an apµropr l at;, lengt1, oi Ume. 

IHoaccumu LatJon by bi<Mssay species exposed co Lhe ,Jr.,<l~ed ma cerial is 
compared to tJw, of species exposed to d isposal. sile ,aed iment or an appro
µdate reference si t e in the disposal site envit"'onrueut. Ad11itic>nal cliscussion 
of tes l resul L in,,npreta tio 11 .:.an be fo11nrl in 1'eudic,1rd. Lee, Paler mo , and 
f'rancinques (l'J!l6). 

fhe .:ibuve rli scus~ton 1113s add,:.,-ssed Ute fl rst four steps uf t h.e Hanagement 
fiL ratcgy (f'ran<>inqucs, P,1 Prffi(), l'eddicurd, ,md Lee, 19&5) . l\rldicional 
Information on Lhe 11eed H1r re~Lrl ci;ions and cu11lrol me<1sures for aquatic 
rti sposal a11rt che evaludLion o! ocr,;,r ilii;posal alternatives can be found fr, 
Pra ,\cinq u~s, Palermo, l'edJlr.\lrd, ,rnc! Lee (1~85). A more comprehensive 
rliscttssion of the i1H"rpreL,1tl on ot ccst resu.lts ls provided by Peddicord, 
tee , ~alermu , and Francin~ ues (L'J87). 

Conc l 11sions. Tllis 1,wi riaricti< serv~" Js a consts t en l nalloo.,il framework and 
refer.i,nc:e polnL for Corps ftelcl Ctffices wllic!, must al.so adnress regiona l 
tssu«s in d·cedged ma L1,rh l ma1na~ement. In appJ yiug the p r oc ,:,ss to differ ent 
projec t s r, r ragtnns rif ChP co11r\Lt'y, i L 1 s necessa-ry t:o detail sped.Uc Le.sling 
p, oc e,h,res i.tl1J adapt In te,·pre c;nlou gul de lines, as a ppropriate. Corps fie-ld 
office evaluactons mu,; t be geni,rally consistent with the natjonal r>r oc edures, 
1fofe11sihle ln JighL of reseacch resu l ts anrl s<:ieoll!ic judgment , cost -and t ilDE! 
i,ffect lve, ,rnd of rlir.ecL use ill Sett.1on 404 decisionmakil'lg. 
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PUGET S011ND DREDGED DISPOSAL ANAJ..YSIS (PSDDA) 
GLOSSARY OF TERMS 

Amphipode. Small shrim~-like crustaceans (for uample, aazi.d !leas) . Many 
live on the bottom, feed on algae and detritus , lh!d serve ae food for many 
marine species. Amph1pode are used in laboratory bioaaasys co teet the. toxic
ity of eedimeota. 

Apparent Effects 'l;hreshold. 'lbe sediment concentration of a contalllinar,t above 
which ststieticslly significant biological effects would always be expected . 

Ares Ranking. '!he designation of a dredging area relative to its potential 
for having sediment cbemicals of conceui. Rankings range from "low" potential 
to "high" 1JOCential, sod are used to determine the intensity of dredged mate
rial evaluation and testing that might be required. 

Baseline Study. A etudy designed to document existing environl!lental con
ditions at a given site. The results of a basellne study may be used to 
docU1Dent temporal changes at s site or documeot backgrouµd conditions for com
parison with anot her site, 

Ba thyme try. Shape of the bottom of a water body upres-sed as tbe spatial- pat
tern of water depths. Bathymetric ups are essentially topographic maps of 
the bottOl!l of Puget Sound. 

Beothic Organisms. Organisms that live in or on tile bot-tom of a body of water. 

Bioaccumulatioo. Tne accumulation of chemical- cumpoundir in the tisaues of an 
orgsniem. For example, certain chemicals in food eaten by a fish tend to 
accumulate in its liver and other tissues. 

~ioasssy. A laboratory test used to evaluate the toxicity of a material 
(commonly sediments or wastewater) by measuring behavioral, physiological, or 
lethal responses of organisms. 

Biota. The animals end plants that- 11.ve io a particular a,:es or habitat. 

llottom-Dump Barge. A barge that diepoeee of dredged material by opening along 
a center seam or through doors in the bottom of the barge. 

Bottom!ish, Fish ~hat live on or near the bottom of a body of water, for 
e.xsmple, English sole. 

Bulk Chemical Analyses. O,em1csl analyses performed on an entire sed!ment 
sample, without separating wa~et from the solid material in a sample. 

Capping. See confined aquatic disposal. 
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Carcinogenic. Capable of cauei~ cancer. 

Clamahell Dredging. Scooping o1 the bottow sediments using .a mechanical cla.m
ahell bucket of varying aire. Commonly used in over a vide variety of grain 
sizes and calm water, the sediment is dwoped onto a separate barge and towed 
to s dispoel!l site when diBpoaing tn open vater. 

Code of Federal Regulations. The compilation of Federal regulations adopted 
by Federal agencies through a rule-making process. 

Compositing. Mi;d..ng sediments xrom different samples to produce a composite 
sample for chemical and/or biological testing. 

Confined Disposal. A disposal method that isolates the dredged 118ter1al from 
the environment, Confined disposal may be in aquatic, nea.rshore, or upland 
environments. 

Confined Aquatic Disposal (CAD) . Coaiined disposal in a water environment. 
Usually accomplished by placing a layer of sediment over Qllterilll thst bes 
been placed oo the bottom of a water body (i.e , 1 capping), 

Contaminant. A chemical or biological substance ins form or in a quantity 
that can harm aquatic: organisms, consumers of aquatic organisms, or users of 
tbe aquatic environment. 

Contaminated Sediment. 

Technical Definition: A sediment that contains measurable levels of 
contaminants. 

Management or Common Definition: A sediment that cootains sufficient 
concentration(e) of chemicals to produce unacceptable adverse enviTonmental 
effects and thus require restriction(s) for dredging and/or disposal of 
dredged material (e.g, 1 is unacceptable for uncoo11ned, opeo water diapoeal or 
conventional land/shore disposal, requiring confinement). 

Conventional Nearshore Disposal. Disposal at a site where dredged material ls 
placed behind a dike 1n water along the s)lore.lioe, with the final elevation of 
the !ill being above water. ..Conventional" disposal additionally meaos that 
special contaminant controls or restrictions are not needed. 

Conventional Pollutants. Sediment l)arametere and characteristics that have 
been routinely measured in aeeesaiP,g sediment quality. These include sulfides, 
organic carbon, etc. 

Co11veo t.ionsl Upland Disposal. Disposal at s ai te crested 011 land (sway from 
tidal waters) in which the dredged material eventµally dries. Upland sites 
are usually diked to confine solids and to al.low $urface water from the 
disposal operation to he released. "Conventional" disposal addit:iooa1ly meaca 
th.at s-pecial contaminant controls or restrictiocs are not needed. 
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Depositional Analysis. A scientific inspectton of the bot:tom sediments that 
identifies where natural sediments tend to accumulate. 

Depositional Area. An w,den(ater region where ,aaterial sediments teed to 
accumulate. 

Disposal. See confined disposal, conventional nearahore disposal, conventional 
upland disposal, sod unconfined, open-water disposal. 

Disposal Site. ~ bottom area that receives discharged dredged material; 
encompsssj.ng, and larger than, the ta,,get area B11d the dispoi;al tone. 

Disposal Site Work Group. lbe PSDDA work group that is designating locations 
for open1ater unconlined dredged material disposal sites that are 
environmentally acceptable and economically feasible, 

Disposal Zone. The area that is within the disposal site that designates where 
surf~ce release of dredged material will occur. It encompasses the smeller 
t:.8rget area. (See also "t·arget ares" and wdisposal. site".) 

Dredged Material. Sediments excavated from the bott:om of a waterway or "ater 
body. 

Dredged Material Management Unit. 'The maiimum volume of dredged material for 
which a dec.ieion on suitability for unconfined open-water disposal can be made. 
Management unite are typically represented by s sing·le set of l!hemical and 
biological t~t information obtained from a co111pos1te sample. MB11agement 
u,u ts a.re smaller in areas of higher c_hemi_cal contamination concern (see "area 
rlll:\lting~). 

Dredger. Private developer or public entity (e.g., :FederaJ. or State agen<!y, 
port or local government) responsible for funding and undertalung dredging 
projects, This 1.s not necessarily· the dredging contractor who physically 
removes and disposes of dredged J!Uiterial (see below). 

Dredging. Any physical digging into the bottom of a water body. Dredging can 
be done with mechanical or hydraulic machines and is performed in many parts 
cif Puget Sound for the maiotena.nce of nsvtgation channels that would other,,ise 
fill with sediment and block ship passage, 

Dredging Contractor. Private ot public (e.g,, Corps of Engineers) contractor 
or operator who physically removes and disposes Of dredged msteria.1 for the 
dredger (see above.). 

Disposal Site Work Group. The PSDDA work group that is deeignattng locations 
for open-water unconfined dredged material d.isposal sites that are enViron
mental.ly acceptable and economically feasible. 

Ecosystem. A gtoup of completely interrel·sted living organisms that interact 
rl t.h one another and with their physical environment. Examples of ec9systems 

11 I • ' 



are a rain forest, pond , and estusry, An ecosystem, eucb ae Puget Sound, can 
be thought of ae a aingle comple% system. Oamage to any part uy affect the 
whole. A system such as Puget Sound can also be thought of as the sum of many 
interconnected ecosystems such as the rivers, weUands, and bays. Ecosystem 
is thus a concept applied to vadoua scales of 11 ving collllllunitiee and signify
ing the interrelation,ships that 11ust be consid.e.red. 

Effluent. Effluent is the water florlag out of a contained disposal faci.lity. 
To distinguish from "runoff" (see below) due to rai.nfall, effluent usually 
refers to water diach.arged durlug the disposal Ol)er&tion. 

FJ.utriste. The eitrscr resulting from mi:cing water and dredged t11Bterial ins 
laboratory test. The resulting elutriate can be used for chellical and bio
logical testing to assess potential. water column effects of dredged material 
disposal . 

Entrainment. The addition of water to dredged material 6uring disposal, as it 
descends thr ough the water column. 

Environmental. Impact Suitement. A document that discusses the likely signifi
cant environmental impacts of a proposed project, ways to lessen the impacts, 
and alternatives to the proposed project. EIS'e are required by the National 
and State Environmental Policy ;l.cts. 

Erosion . \leering avay of rock or soil via gradual detachment of soil or rock 
fragme.nts by water, wind, lee, and other mechanical and c.hemical forces. 

Estuary. A confined coastal water body where oceiln waler is diluted by 
inflowing fresh water, and tidal mftj.n.g occurs. 

Evaluation Proaedures Work Group. The PSDDA work group that is developing 
chemical and biological testing and test evaluation procedures for dredged 
lllSterial assessment. 

Gravid, Having eggs, such as female crabs carrying eggs. 

Ground Weter. Uudergro=d w~ter body, also cal.led an aquifer. Aquifers are 
created by rain wh.ich s11a\ts i11to the grol11ld sod flows do"jllJ unt.!1 it collects 
at a point where the ground is not permeable. 

llabitat. l'he specific area or environmen.t in which a particular type of plant 
or animal. lives. An orgaoiem's habitat provides all of tbe basic. requirements 
for life, Typical Puget Sound habitats include beaches, ursbes, rocky shores, 
bottom sediments, •udflats, sod the water itself. 

llazardous 1/aste. Any solid, liquid, or gaseous substance whiab, because of 
its source or measurable characteristics, is classified under State or Federal 
la1o1 ea hazardous, and is subject to special. handling, shipping, storage, and 
diepoaa.l requirements. 'Washington St4t:e l ·nw identifies two Clltegories of 
ha~ardous waste: dangerous and extremely hazardous. The latter category is 
morP hazardous and requires greater precautions. 
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Hopper Dredge, A hydraulic suction dredge that 1& used to pick up coarser 
grain sediments (such as sand), particularly in leas protected are4B with sea 
e>1ell. Dredged materials are deposited in a large holding tank or "bopper· on 
the ssme vessel, and then tr4lleported to a disposal site. nte hopper dredge 
is rarely used in Puget Sound. 

llydrsulic Dredging. Dredging accomplished by the erosive for·ce of a water 
auction and slurry process, req_ul.rlng e pump to move the vater-;iuapeoded sedi
ment& . Pipeline and hopper dredges are hydraulic dredges. 

H draulice roval. RCW 75.20.100 Approval fro■ the Washington 
psrtment o Fie eriee an Wasluf18ton Department of Wildlife for the use, 

diversion, obstruction or change in the natural flow or bed of any river or 
stream, or that will use soy salt or f resh waters of the State. 

Hydraulically Dredged Material. Material , usually sand or coarser grain, th.at 
is brought up by a pipeline or hopper dredge. This material usually includes 
(llurry water. 

Hydrocarbon. An organic compound composed of carbon and hydrogen, Petroleum 
and its derived compounds are bydrocsrbons. 

lnfauna. Animals living in the sed!meot. 

Intertidal Ares. The area hetween high and low tide levels, 
wetting and drying of this ~rea ll!Bkes it a transition between 
organisms and creates special envirowoental conditions . 

The alternate 
l.and and water 

Lese.bate. Water or other liquid tllat may have dissolved (leached) soluble 
materials, such as organic salt.a and mineral salts, derived from a solid mate
riaJ.. Rainwater that percolates through a sanitary landfill and picks up con
taminants 1a called the leachate from the landfill, 

Local Sponsor. A public entity (e.g., port diatctct) that spoo.aors federal 
navigation projects. 'Ibe sponsor seeks to acquire or hold permits aod sppr-0v
als for disposal of dredged material at a disposal site, 

Loran C. An electronic s1stem to fscilicate navigation positioning and course 
plotti.og/trackiog , 

Management Plan Work Group. The PSDDA work group is deve1oping a management 
plan for each of the open..,,ster a.edged material. disposal sites. Tue plan 
will define the roles of local, State, and Federal agencies. ls sues being 
addreseed include: perlll!t reviews, monitoring of penllit compliance, trestmeot 
of permit violations, mol'.l.itoring of environ.mental impacts, responding to 
unforeseen effecta of disposal , plan updating, and data management. 

Material Release Screen. A 1aboratory test proposed by PSDDA to assess the 
potencisi for 1oaa of fine- grained particles csrryi11& chemicals of concern 
f rom the disposal site during disposal operations. 
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Mechanical Dred~inf. Dredging by digging or scraping to collect dredge.<! mate
rials. A clams el dredge is a mechanical dredge. (See "hydrau.llc dredging.") 

Metals. Metals are naturally occurring elements. Certain metals, such as 
mercury, lead, iucke1, zinc, and cadmium, can be of environme.ntal concex-n when 
they are re.leased to the evironment in unMtural amounts by man's activities. 

Micr.olayer, Sea Sur.face Microlayer. The utremely thin top layer of water 
that can contain h.igh concentrations of natural a-od other organic eubetances. 
Contaminants such as oil and grease, many lipophylic (fat or oil associated) 
to:i:icants, and -pathogens may be present: at much higher concentrations 111 tbe 
microlayer than they are in the water column. Aleo, tbe microleyer is bio
logically important as a rearing area for marine organislD.B. 

Microtox. A laboratory teat udng luminescent. bacteria and mel,lsur.ing light 
production, used to aasees toxicity of sed.l.ment extracts, 

Molt. A complex series of events that results in the periodic shedding of cbe 
skeleton, or carapace by crusta~eana (all arthropods for that matter). Moltitl.& 
is the only time that many crustaceans can grow Slld mate (particularly crabs) , 

Monitor. To systematically and repeatedly measure something ia order to detect 
changes oc uenda. 

Nutrients . Bssenti,sJ.. chemicals needed by plants or animals for growth. 
Excessive amounts of nutrients can l ead tQ accelerated growth of algae and 
subsequent degradation of water quality due to oxygen depletion. Some 
nu·trieot s can be to.s::Lc at high concenti,-ations. 

Overdepth Material. Dredged material removed from below the dredgi ng depth 
needed for safe navigation. 'l'hrougb oyerdepth is incldeotally removed due to 
dredging equipment precision, its excavation is usually planned as ~art of the 
dredging project to ensure proper final water depths. Common overdeptb is 
2 feet below the needed dredging line. 

Oxygen Demanding Ha.terials. Materials suob as food waste and dead plant or 
animal tissue that use up dissolved oxygen in the water -when they ere de~raded 
through chemical or biolo.gicsl processes. Chemical and biological oxygen 
demand {COD and IIOD, respectively) are dHfe.rent measures of how 111uch oxygen 
demand a substance has. 

Parameter. A qU.lliltifiable or aeasurable characteristic of somethi-og. For 
example , height, weight, sex, and hai-r color are .all parameters tbat can be 
determined for humans. Water quality para.meters include temperature, pH, 
salinity, dissolved o~ygen concentration, end many others. 

Pathogen. A disease-causing agent, especially a virus, bacteria, or fungi. 
Pathogens can be present in municipal, industrial, and nonpoint source dis
charges to the Sound. 
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Permit, A writt.en warrant or license, granted by a:n authority, snowing a 
particular actiVit;y to take place. Penuts required for dredg:ing and disposa'l 
of dredged wate.ri.Jl include the U.S . Army Corps of Engineers SecUon 404 
permit: , the Washington Seate Department of Fisheries Ilydraulics Permit, the: 
cJty or CO\mty Shoreline Developmen t Permit, and the Washington Department of 
Natura] Resources Site Use Disposal Permit. 

Persistent. Compounds that a>'e not readily degraded by natural phys:i,cal, 
chemti:1tl, or biological processes. 

Pesticide. A general term used to describe any substance , usually chemical, 
used to destroy or control organisms (pests). Pesticides include herbicides, 
insecticides, algici.~s, mid fungi cides. Many ot these substances are 
manufactm,ed and' ace not n.,.Lura.1..ly found in tbe environment. Otl,~rs, such as 
pyrethrum, are natural Loxina. which are extracted froru plants and animals-

.e!i· The degree of alkalinity or acidity of a solution, Water bas a pH of 
7 .O. A plJ of less than 7 .0 indicates an addic solut.l.on, and a pH greater 
than 7 .0 indicates a basi c sol ution. The pH of wacer iniluentei; m.my of the 
cype_s of chemical reactions that occur in i t . Puge 't So1md waters, 11Jce most 
marlne waters, are typically pH neutral. 

Phase I. Tne PSDDA study is divided into cwo, 3-year J.ong, overlapping 
phases, Fhase I covers the central area of Puget Sound includtng Seattle, 
Everecc, and Tacoma. Phase J began in April 1985. 

Phase II. The PSDDA study is dl vided into two, 3-year long, overlapping 
phases. Phase li covers the n·orth 81\d south S,;,und (including, Ol)'lllpia , 
llellingbam, and Pore Angel_es)-che areas not covered by Phase I. 'Hood Canal 
is not be.,i,ng considered for loca t.J.on of a disposal site . Phase TI began in 
April 1986. 

Pipe.line Dredge. A hydraulic dredge thllt transports slurried dredgetl material 
by pLmp1ng it via a pipe. (See "hydraulic dredgen.) 

Point Source. l.qcations where pollution comes out of a pipe into Puget Sound. 

Polychaete . A marfne wonn , 

Polychlorinatecl Biphenyls. A group ,;,f manmade organic chemicals, including 
about 70 different but closely related compounds made up of carbon, hydrogen , 
and chlorine. TE relea,;ed to the environment, they persist for long periods 
of tlme and can concentrate in Iood ch,;iins . PCO's are oot water soluble and 
are 'iUSpecred ~o cause cancer in humans. PC!l 's are ao example of .an orgaoic 
toJtican t . 

Polycyclic (Polynuclear) Aroruatic Hydrocarbon, A class of comple.x organic 
compounds, SOet<" of 'which are persistent and cancer-ca.using, These compounds 
nre formed .from the combustion of organic material and are ub.l,quitou.s 1n the 
e mrironrnenl. PA.Ji's -are commonly formed by forest fires and by the combus.tion 
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of fossil fuels, PAH's often reach the environment through atmospheric fall
out, highway t"Wloff, 41ld oil discharge, 

Priority Pollutants. Substances listed by EPA under the Clean Water Act as 
torlc and having priority for regulatory controls. The 11st includes toxic 
metals , inorganic contaminants such as cyanide and arsenic , and a broad range 
of both o.atural and artificial organic compounds. lbe list of priority pol
lutantll includes substances that are not of concern in Puget Sound, and also 
does not include all known harmful compounds. 

l>uget Sound Water ~ty Authorltt. An agency created by the Waehington State 
legislature in l98an tasked wit developing a comprehensive plan to protect 
and enhance the water quality of Puget Sound. The Authority adopted its first 
plan in January 1987. 

Range Markers. Pairs of markers which, when aligned, provide a lcuowu bearing 
to a boat operator, Two pairs of range markers can be used to fu position at 
a poin.t. 

Regional Adm.iniatrative Decisions. A term used in PSDDA to describe decisions 
that ar-e a mixture of scientific koo\lledge and administrative judgment. These 
regionwide policies are collectively made by all regulatory agencies with 
authority over dredged material dhposal to obtain Sound-wide consistency. 

Regulatory Agencies, Federal and State agendea that regulate dredgiug and 
dredged material diBposal in Puget Sound, aloo,g with pertinent la1o1s/pen111ts, 
include: 

U.S. llr111J Corps of Engineers 

o River and Uarbor Act of 1899 (Section 10 permits ) 

o Clean Water Act (Section 404 permits) 

U.S. Environtnenta1 Protectioo Agency 

o Clean Water Act {Section 4D4 permits) 

Washington Department of Natural Resources 

o Shore.line Management Act (site use ?Brmite) 

Washington Department of Ecology 

o Clean Water Act (Section 401 ce.rtliications) 

o Shoreline Management Act (CZMA consistency determinations) 

Washington Department of Fisheries 

6 Hydraulics Project Approval 
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H~sh1 ngcon Depdtrmenc uf Wildlife Cl' or1:1erl>7 \Jasliingrno O~part1aent of Game) 

o !lydraulics Projec:t ,\ppnn1al 

1QC.al shoreline jurLsdiction ,e.g., City of SeatLle, City of liverett, 
Fierce Counly 

o Shoreline permH to non- Federal dredger/ONK 

U. S. Fish and 1/ildlife Service (Key reviewing- agency) 

National Marine Fisheries Se.-vice (Key reviewiug ag~ncy) 

The Resource Conservation aod Recovery Act. The Federal law that regulates 
solid and hazardous waste. 

E<.espiralion . The metabolic pr0<:e.sses by which au organism takes in 11nd vses 
oxygen and releases carbon d--1ox:idt! and other waet·e products. 

Revised Code of \.lashing.ton . l'he cumpi tat ion of the laws of the State of 
Washington publishecl hy the Statute Law Committee. 

Runoff, Kunoff is the liquid fraction of dredged na rertals or the flow/seepage 
caused by precipitation landing ou and filtering through upland or nearshore 
dredged ma Lerial disposal sites. 

Sa~monid. A fish 
salmon and lrout. 
l1'e.i r lH c eye l es 

of the fami ty Salmoniidae. Fish in this family Include 
Many Puget Sound salmonids a r e anadromous, spending part of 

1D fresh water and part: in marine \raters . 

Sediment . Hater.ial suspended in or settling to t he bottom of a liquid, such 
as the sand and mud tlla c make up tnuch of the shor elines and bott,;,m of Puget 
Sound. Sedimen-t input to Puge·t Sound comes from natural sources, such as 
erosion of soi ~s ai,d weat11e.i ng of rock, or anthropogenic sources, such as 
forest or agricultural pr.actices or construction activities, Cert:ain cootaor
ina11ts tend to col1ect on and aJhere to sediment particles. TIie sediments of 
some areas around ~ugel Soand contain elevated levels of contaminants, 

Site Condition. The degree of adve rse biological effects that m!ghL occur at 
a disposal site due lo rhe presence of sediment chemicals of concern; the 
dividing line betwe«n "acceptable" ( does not exe:~ed the condition) and 
"unaacel'table" (exceeds the site conditiou) adverse ei.fects at the disposal 
site. Ocher phrases used to describe si t e condition include "biologica l 
effects condition f pr site mana&eme.nt" sod "site management condition." 

Spur LhedJng. lnSDt!CtiOhS on « random b01sis t o verify C(JmpUanct with permit 
requirements . 
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Statistically Significant. A quantitative determination of the statistical 
degree to which two measurements of the sam1;> para.meter can be shown to be dif
ferent, given the variability of the meaeuremente. 

Sub tidal. Refers· to the lllllrine environment be.low low tide. 

Suspended Solids. Orgsn1~ or inorganic particles that are suspended in water. 
The term includes sand, mud, and clay ps.rticlea as well as other solids sus
pended in the vater column. 

Target Al:lea. 'I'be specified 
posal of di-edged M terial. 
within the disposal site. 

area on the surface of Puget Sound for the dis
The target area is within the disposal ~one and 

Toxic. Poisonous, carcinogenic, or othen,ise d1rectly harmful to life. 

Toxic Substances and Toxicants. Chemical substances, auch ss pesticides1 
plastics, detergents, chlorine, and industrial wastes that are poisonous, 
aa1'ciDogen1c, or otherwise harmful to life if fo,und in sufficient 
o;,oncentra tiona. 

'I'restment, CheodaaJ., biological, or mechanical procedures applied to sn 
industrial or municipal discharge or to other sources of cootsminetion to 
remove, reduce, or oeutralize conta.micants, 

TuTbidity. A measure of 
Increasing the turbidity 
tratee the water column. 
aquatic life. 

the amount of material suspended in the water. 
of the "ste.r decreases the amount of light that pene

Very high levels of turbi dity can be bannful to 

Unconfined, Open-Water Disposal. Discharge of dredged lllAterial into so 
aquatic environment, usually by discharge at the surface, vitbout re'strictious 
or confinement of tbe material once it is rele·ased. 

Variable Range Radar. Rader equipped with marlc.ers which allow measurement of 
bearings and distances to knowu targets, 

Vessel Traffic Service (VTS). A network of radar coverage for ports of Puget 
Soucid operated by the Coast Guard to aontrol ship traffic. ~ost commercial 
vessels ere required to cbeck in, compl y with VTS rules, and report any change 
in m.ove.meot. 

Volatile Solids. The material in a eedimeot sample that evaporates at a given 
high temperature. 

Washington Adm,1.nist.,stive Code. Contains all 
State agencies through a rulemaking process. 
contains water qua1i ty standards. 

Il l -JD. 

State regulations adopted by 
For example, Chapter 173-201 WAC 



Water Quality Certification , Approval. given by Waahingtoll State Depert11ent ,of 
Ecology which acknowledges the compliance of a dienharge with Section 401 of 
the Clean Water Act . 

1Ja·terways EiPedmeot Station (WES), Corpe of Engineers (Corps) research 
facility located in Vicksburg, Mississippi, that perfot'llla research and support 
projects for the various Corps districts. 

Wetlands. l{abitats where the influence of surface or ground water has resulted 
In development of plant or animal communities adapted to euch squacic or 
intermittently wet conditions. Wetlands include tidal flats, shallow subtidal 
area a, liWlUDpB, marshes, wet meadoi,e, bogs, end similar areas. 

Zooi.n~. To designate, by ordinances, areas of land reserved and regulated for 
epeci ic land uses . 
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ABBREVJ.ATIONS 

AET. Appar,ent Ufect• 'lbreahold, 

CFR. Code of Federal Regulations. 

Corps. U.S. Army Corps of Engineers. 

CWA. The Federal Clean Water Act, previously Iulo= as the Federal Water 
Pollution Control Act. 

DEIS. Draft Environm_ental Impact Statement. 

DMRP. Dredged Material Research Program. 

DNR, Washington Department of Natural Resources . 

DSS TA. Disposal Site Selection Technical Appendix. 

DSWG. DisposaJ. Site Work Group. 

Ecology . Washingcoc Department of Ecology. 

EIS. Envirolil!lental Impact Statement. 

EPA. Environmental Protection Agency. 

EPTA. Eva1uation Procedures Technical Appendix. 

EPWG, Evaluation Procedures Work Group. 

FVP. Pield Verification Program, 

HPA. Rydraul1cs Project Approval, RCW 75.20.100. 

ML, Maximum Level . 

MPTA, Management Plans Technical Appendix, 

MPWG. M,anagement Plan Work Group. 

NEPA. National Environmental Policy Act. 

PAli . Polycyclic (Polynuclear) Aromatic Hydrocarbon. 

PCB's. Polychlorinsted Biphenyls. 

PMP, Proposed Management Plan. 
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PSDDA. Puget SQlllld Dredged Disposal Analysia. 

PS£P. Puget Sound Estuary Program. 

PS1C. Puget Sound Interim Crite~ia. 

PSWQA, Puget Sound Water Quality Authority. 

UD's. Regional Administrative Decisions, 

RCRA. '11ie Resource Conservation and Recovery Act. 

RCW, Revised Code of Washington, 

SEPA. State Envirolllllental Policy Act. 

SL. Scree.ning Level, 

SMA . Shoreline Mangemeot Act. 

WAC. ,laahington Adrnini·strative Code. 

WES. Waterways Experiment Station. 

401. Section 401 of the Clean Water Act. 

404, Section 404 of the Clean Water Act. 

4MR. !he Fourmile Rock DNR disposal site in Elliott Bay. 
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