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City of Tacoma Middle Waterway
Estuarine Natural Resources
Restoration Project Proposal

Preface to the 1996 Reprint

The City of Tacoma Middle Waterway Estuarine Natural Resources Restoration Project
Proposal, the document you are now reading, describes actions the City of Tacoma will
undertake to restore estuarine marsh habitat in Middle Waterway in the City of Tacoma,
Washington State. The City had originally planned to develop the project in 1995 but
circumstances have resuited in a different course of action. As a result, the City revised
its project schedule and re-issued the document with this preface.

The need for the project schedule revision is the result of discussions aimed at expanding
the City’s effort from a single restoration project to a series of such projects in the
Commencement Bay area. These discussions stemmed in part from the positive response
the original Middle Waterway project proposal received from agency staff upon its
original (draft) publication in September, 1994. The City’s discussions with the Natural
Resource Trustees' were initiated in early 1995 with the thought that such projects could
be used to satisfy a presumed natural resources damages liability. After a period of
negotiation, the expanded proposal was accepted in concept and the Middle Waterway
project will go forward as part of a series of projects, with the following project
clarifications: '

1. The project area includes 1.85 acres of City and State lands, as depicted in Figure
MW-2.

2. The City will develop 1.05 acres of salt marsh habitat, 50% of which will be planted
with native marsh vegetation appropriate to the site. The City may propose during
project permitting, if federal, state and tribal resource staff agree, that an additional
area or areas of salt marsh be re-established through natural re-colonization in order to
investigate the efficacy of natural re-colonization in this shoreline or if a higher value
of habitat can be achieved through an alternative expenditure.

Material at the new intertidal interface and immediately below will be demonstrably
suitable for use in the intertidal environment. Where subsurface exploration or

' National Oceanic and Atmospheric Administration (NOAA); U.S. Fish and Wildlife Service (USFWS),
Muckleshoot Indian Tribe; Puyallup Indian Tribe, Washington State Department of Ecology (acting as
State lead), and the Washington State Departments of Fish & Wildlife: and Natural Resources.
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project excavation reveals fill at the proposed wetland surface, such fill shall be
excavated to a depth of 3 feet or to a depth where wood or other unsuitable fill
material is not evident, whichever is less, and suitable material shall be placed in its
stead. Where subsurface exploration reveals native material at the proposed intertidal
surface and to a depth of two feet below that surface, the proposed surface would be
considered suitable.

3. The City will develop 0.60 acres of riparian habitat, less any amount developed for
public access from East F. St., existing utility tie-downs, or source control facilities
agreed to by the City and the parties. 100% of the riparian area will be planted with
native vegetation appropriate to the site.

The City will utilize soil amendments in the riparian area in a manner suitable for
shoreline environments.

Irrigation will be provided for all shrub and tree riparian plantings.

4. The City will restore 0.20 acres of mudflat to provide transition from existing mudflat
to the restored salt marsh.

5. A planting plan will be developed for the restoration site during project permitting
and would be subject to the review, comment and approval of resource and permitting
agencies prior to the issuance of project permits. Proposed plantings will be based
upon a review of similar projects in the Commencement Bay Area.

6. The City will develop public access from either I1th St. (Figure MW-4) to an
overiook on State or private property, or from East F. St. to an overlook on city
property. In general, access from 11th St. is preferred in order to connect to a bicycle
lane on that street. However, the 11th Street access route crosses private property and
is contingent on reaching an agreement with the private landowner.

7. The project will result in the removal of the contaminants from City and State
property identified as sources of contamination to the Middle Waterway by the
Washington State Department of Ecology.® The properties were sampled by the City
of Tacoma in July and August of last year as described in the June 1995 Sampling
and Analysis Plan reproduced here. The issuance of the site characterization report
will be the first step toward obtaining project permits and eventual project
construction. Initial data has been provided to the United States Environmental
Protection Agency and the Washington State Department of Ecology.

? Washington State Department of Ecology. 1994. Commencement Bay Nearshore/Tideflats Middle
Waterway Source Control Status Report: Milestone 1. January, 1994.
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8. The City has included in the project budget funds sufficient for monitoring and
maintenance of the project over a five year period. Funds have been budgeted for
maintenance and the implementation of recommendations developed through project
monitoring at an amount equal to 25% of the expected construction cost, or 5% per
annum for five years. Additional funds are available for the monitoring of site
conditions annually for five years. If funds are not utilized as part of the monitoring
and maintenance program, they will be available for the implementation of project
elements arising outside of the formal monitoring program or for restoration actions
elsewhere in Commencement Bay at the discretion of the trustee agencies.

A note on the value of this type of habitat restoration project, located in this part of the
Puyallup River/ Commencement Bay, may also be warranted and is provided below.

Estuarine marshes are one of the primary sources of carbon that drive the estuarine food
web. Carbon, and the chemical energy associated with carbon molecules, comes into the
estuarine system via primary production (i.e. is produced within the estuary by plants)
and via import from the adjacent river and shoreline environments. The largest source of
carbon to the estuary is the river. However, each source of carbon is important as each
enters the estuary at different rates at different times of the year and each supports a
different type of vertebrate or invertebrate organism. The organic matter that is exported
as detritus from estuarine marshes to mudflats supports, for example, an assemblage of
macro-invertebrates which are a primary prey organism of juvenile salmon (Simenstad,
1983). Estuarine marshes as a result provide indirect and perhaps indispensable support
for a commercial, sport, subsistence and ceremonial fishery that remains central to life in
the Pacific Northwest. Estuarine marshes also provide feeding opportunities for

* terrestrial mammals and wintering waterfowl. Mallard, pintail, and American widgeon,
among others, feed directly on the seed of estuarine marsh grasses, and the northern
harrier hunts deer mice and shrews in the marsh (Schultz, 1990). The restoration of
estuarine marsh habitat was one of six recommendations put forth by researchers
investigating historic changes in populations of fish and shellfish in Commencement Bay
(Wampler, 1991).

A number of approaches have been attempted to define the value of such habitats. Mitsch
and Gosselink (1986) review the difficulties inherent in such a valuation, i.e., wetlands
are multiple value systems; their most valuable products are public amenities with limited
value to a private landowner; and that as wetland area decreases, the marginal value
increases. The increasing value of a diminishing resource is particularly relevant in
Commencement Bay, where 240 of the original 6000 acres exist today, the remainder
having been converted to upland uses or otherwise “lost” (USACOE, et. al., 1993).
Although Commencement Bay wetland habitats have not been reduced to their last acre,

City of Tacoma vii
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clearly there have been reductions in extent and function.” Consultants to federal
agencies have concluded that “restoration of nearshore wetland habitat would benefit
natural resources in this area and enhance fish and wildlife populations.”

The desirability of restoring habitat in Middle Waterway was addressed by the
Commencement Bay Cleanup Action Committee (CBCAC) in 1993. The CBCAC
publication A4 Vision for Commencement Bay states that, “One of the most substantial
contributions to the restoration of habitat and natural resources could be the preservation
of the 18 acre Middle Waterway mudflats and the restoration of its
shoreline...(which)..represents the largest original tideflat west of the Puyallup Delta.”
Restoration in this area would satisfy restoration planning goals and also be consistent
with local economic development initiatives.

References

Commencement Bay Cleanup Action Committee. 1993. 4 Vision for Commencement
Bay. Commencement Bay Cleanup Action Committee, Tacoma, WA.

Mitsch, W.J. and J.G. Gosselink. 1986. Wetlands. Van Nostrand Reinhold.
Schultz. 8.T. 1990. The Northwest Coast. Timber Press, Portland, OR.

Simenstad, C.A. 1983. The Ecology of Estuarine Channels of the Pacific Northwest
Coast: A Community Profile. United States Fish and Wildlife Service,, FWS/OBS-83-
05. 181 pp.

United States Army Corps of Engineers, US Fish and Wildlife Service, National Oceanic
and Atmospheric Administration, US Environmental Protection Agency. 1993.
Commencement Bay Cumulative Impact Study. Vol. 1, Assessment of Impacts. United
States Army Corps of Engineers, Seattle District Office, Seattle, WA,

Wampler, P.L. 1991. Changes in Populations and Distributions of Anadromous Fish,
Demersal Fish, and Shellfish Utilizing nearshore Habitat in Commencement Bay, 1850-
1988, in, Commencement Bay Cumulative Impact Study. Vol. 1, Assessment of Impacts.
United States Army Corps of Engineers, Seattle District Office, Seattle, WA.

* The United States Fish and Wildlife Service offers a somewhat more forceful assessment: “(N)early total
loss of habitat resulted in nearly total loss of many species endemic to the bay during the 138 years prior to
1988.” (Wampler, 1991)
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Foreword

The Project Concept and Sampling and Analysis Plan presented here for the restoration of

estuarine habitat in Middle Waterway were prepared under the direction of staff at the City of
Tacoma Public Works Department (Utility Services Engineering and Laboratory). In preparing
this plan, City staff utilized the Sampling and Analysis Plan for the Middle Waterway Shore
Restoration Project, prepared by Parametrix, Inc. for Simpson Tacoma Kraft Company and the
Natural Resources Trustees, as a guide.* This City project, adjoining in locale and similar in
habitat objectives to the Simpson/Trustee project, is in many ways a mirror to that project; the
Sampling and Analysis Plan approved for that project therefore seemed a logical point of
departure. :

A factor which differentiates the City project (west side) from the Simpson/Trustee Project (east
side) is the status of the west side properties with respect to the Middle Waterway Superfund
Area, Properties on the west side within the restoration study area have been identified as
sources {minor) of contamination to the waterway due to the chemical composition of material
found on the banks. This sampling plan, and restoration concepts to be finalized after data
collection, will by necessity address a contamination issue somewhat different from that
addressed under restoration efforts on the east side.

Restoration planning would begin with completion of an environmental site characterization; the
City sampled in the restoration study area in June of last year (1995). The results of sampling
will be used to develop a conceptual or preliminary restoration design, consistent with site
conditions and 404 permitting policies, during the following months. Substantial completion of
preliminary design will allow the City to develop and circulate a more complete project
description and begin the local permitting process. Completion of local permitting in turn
triggers the state and federal permitting process, which would presumably be followed by
construction in the summer of 1997. A more complete restoration project schedule is presented
in Table MW-1 of this report.

A Note on Datums

Topographical data in Figures 2, 5 and 6 of this report describe existing conditions based upon
the National Geodetic Vertical Datum, 1929 (NGVD29). This data is based upon aerial
photogrammetric data collected by the City in 1990. NGVD29 is the datum appropriate for
engineering and land surveying uses, where precision and accuracy with respect to elevations
requires the use of an exact standard. For this reason, the City's Geographical Information

“The City also utilized the Quality Assurance Project Plans (QAPPs) prepared for recent Hylebos and Thea
Foss Waterway biological and sediment testing, respectively, to prepare the QAPP included as an appendix
to this document. The Hylebos QAPP was made available with the permission of Hylebos Cleanup
Committee and their consultant team. The Foss QAPP was prepared by consultants to the City.

City of Tacoma ix
Estuarine Natural Resources Restoration Project



Systems City-Wide Base Map Data Base, which was used to produce these figures, utilizes
NGVD29.

Topographical data depicted in habitat concept plans is reported relative to MLLW. This datum
is utilized in Figures 3, 4, 7, 8 and 9. MLLW is the generally accepted and appropriate datum for
biological investigations and restoration planning. In the intertidal environment, elevation with
respect to a base hydraulic condition is a meaningful descriptor allowing comparison of flora and
fauna between sites, while elevation relative to an arbitrary land based system may hamper the
comparison of information between sites. The use of two datums in this report is unfortunate and
at times confusing; as an aide to the reader, we have periodically presented in the text the
NGVD?29 elevation in parentheses following elevations presented relative to MLLW.*

Acknowledgment

City staff acknowledge the staff of the Simpson Tacoma Kraft Company and the Natural
Resources Trustees (NOAA, USFWS, Dept. of Ecology, and the Puyallup and Muckleshoot
Indian Tribes) for their pioneering habitat restoration efforts in Middle Waterway.

*In Commencement Bay using the NGVD29 datum, MHHW is located (approximately) at elevation 5.5
feet, and MLLW is located (approximately) at elevation -6.3 feet. An elevation relative to NGVD29 is
converted to a MLLW elevation by adding 6.3 feet to the NGVD29 valur.
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PROJECT CONCEPT PLAN
October 1996

1.0 INTRODUCTION

The City of Tacoma is proposing to develop an estuarine shoreline wetland restoration project on
Middle Waterway within the City of Tacoma and Commencement Bay (Figures MW-1 & 2).
Excavation or re-grading of the 1.85 acre vacant upland property, located adjacent to and within
the southwest shore of the Waterway, would result in the establishment of intertidal marsh and
riparian buffer bordering one of the few remaining original mudflats within Commencement
Bay. The project would create new habitat, enhance existing habitat, buffer both new and
existing habitat, and provide public access for education and passive recreation.

The project has been designed for the specific and single purpose of enhancing and expanding
estuarine wetland habitat. Project goals are to:

1. Demonstrate the viability of reclaiming former industrial shorelines for estuarine
intertidal habitat.

2. Restore and enhance estuarine habitat for juvenile salmonids, particularly Chinook
(Oncorynchus tshawytscha), pink (Oncorynchus gorbuscha), and chum salmon
(Oncorynchus keta), originating in the Puyallup River System.

3. Provide increased emergent, intertidal wetland habitat for wetland dependent species
in the lower Puyallup River estuary,

4. Provide habitat linkages to and between nearby estuarine intertidal mudflat and marsh
habitats.

5. Increase awareness of the desirability of additional habitat restoration efforts within
Middle Waterway, one of the largest tracts of intertidal mudflat remaining in
Commencement Bay.

6. Complement and protect the Natural Resources Trustee/Simpson Middle Waterway
restoration project and existing tideflats through the conversion of industrial shoreline
property to habitat.

7. Provide an opportunity to investigate the viability of habitat in an urban estuarine
environment.

8. Provide a non-intrusive environmental education/public access opportunity in close
proximity to the city center 1o increase public awareness of the importance of this
type of habitat within the Commencement Bay ecosystem.

City of Tacoma : 1
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1.1  PROJECT PROPOSAL

The City is proposing a project to restore estuarine intertidal habitat on 1.85 acres of vacant
property adjacent to Middle Waterway. Restoration activity would include the excavation and
re-grading of vacant upland property adjacent to and possibly within the southwest shore of the
Waterway. Intertidal wetland and riparian habitat would be constructed along the shore of the
waterway and debris and other anthropogenic material would be removed from the surface of the
existing shoreline. Limited public access for education and passive enjoyment would be
permitted on the upland portions of the site.

As part of the restoration effort, the City would remove fill material from the project site and the
head of Middle Waterway along the western shore. The City would re-grade the elevation of
much of the project area to a level of +10 ft to +11 ft MLLW (4-5 fi. NGVD29, approximately),
the elevation at which Salicornia and Carex (Lyngby's Sedge) is found in Middle Waterway and
elsewhere in the estuary. If suitable, the excavated material would be used as fill in other areas
of the project. One project concept would utilize a portion of this material in existing intertidal
areas to create additional habitat for Salicornia and Carex. Re-establishment of intertidal
vegetation would be by natural colonization (as evident in the southern area of the waterway) or
by planting efforts. Schematic drawings of two project concepts are depicted in Figures MW-3
and MW-4, but final project plans, which would include the limits of excavation, over-
excavation, fill and backfill and the extent of vegetative plantings would be based upon
discussions with the regulating and resource agencies.

Restoration at this site presents both unique challenges as well as opportunities. The intertidal
sediments adjacent to the project site are within the Middle Waterway Superfund Problem Area,
although they are not identified for active remediation under the EPA Commencement Bay
Record of Decision (ROD). The sediments on the banks of certain properties, however, are
described as a minor source of contaminants to the Waterway by the Department of Ecology
(Department of Ecology, 1994). The restoration project would result in the removal of this
reported source of contamination to the waterway. Likewise, seeps to the waterway, although
small, contain concentrations of copper in excess of state standards. The removal of subsurface
material would presumably remove the source of seep contamination. Construction debris, a
substrate largely unsuitable as habitat, would also be removed under a general plan of site
grading.

The project schedule is included in this document as Table MW-1. The City initiated the
environmental characterization upon publication and approval of the Sampling and Analysis Plan
in 1995. Upon completion of the site characterization report, the City will initiate the shoreline
substantial development permit application process, the first in a series of state and federal
permits. The City Storm Utility, the project proponent, would work with the agencies and City
regulators (Building and Land Use Services) through out the fall months to ensure that both
cleanup and habitat considerations are addressed in a manner consistent with applicable local,
state and federal regulations. Presumably, when the local, state and federal permits are issued in

City of Tacoma 4
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the latter part of 1996, such permits would reflect a cleanup and restoration plan that is consistent
with state and federal regulatory program requirements.

As part of project planning and design, the City conducted a sediment characterization of
properties within the restoration study area, with a primary objective of characterizing sediments
at elevations that correspond to the proposed new grade (i.e. at proposed future intertidal
elevations). Sampling was conducted in accordance with EPA Contract Laboratory Procedures
(EPA CLPs) for chemical analysis and Puget Sound Estuary Program Protocols (PSEP
Protocols) for biological analysis.

The objectives of the sampling program are:

1. Characterize the sediment quality of the proposed future intertidal surface to ascertain the
feasibility of establishing intertidal habitat on the property.

2. Characterize the sediment quality in intertidal mudflats immediately adjacent to the
project site to provide a description of the baseline environmental conditions in the
immediate vicinity.

3. Characterize more completely sediment quality of the bank area on the project site.
4. Characterize sediment quality in material that may be utilized as fill in intertidal areas.

The sampling plan was similar to that proposed and executed by Simpson Tacoma Kraft and the
Natural Resources Trustees in that: '

0o - The project involved the characterization of surface sediments and subsurface saturated
fill material (materials occurring below +11.8 ft). The chemical characterization of the -
overlaying soils was not within the scope of this plan.

o The sampling of deeper strata in upland areas was by backhoe at low tide.

o Sediment in the mudflat adjacent to the project area was sampled at a depth of 0-10 cm
depth for chemical and biological analysis and at depths of 1-2 feet and 2-3 feet for
sediment quality analysis. All sediments were analyzed for acid-base/neutral
compounds, total and acid volatile sulfides, mercury, and conventional parameters (grain
size, total organic carbon, ammonia and total sulfide). Samples at 0-10 cm were also
subject to biological characterization utilizing the amphipod Rhepoxynius abronius;,
echinoderm larval (Dendraster excentricus), juvenile polychaete (Neanthes), benthic
community structure, and Microtox tests under PSEP protocols. Benthic population will
be enumerated to the lowest practical taxonomic level.

City of Tacoma 8
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The second part of the document, the Sampling and Analysis Plan, outlines sampling and
analysis procedures that were followed during the sediment characterization of the Middle
Waterway project site. The plan was developed in accordance with the protocols and quality
assurance/quality control (QA/QC) objectives set forth in EPA Contract Laboratory Procedures
for chemical analysis and Puger Sound Estuary Protocols Recommended Guidelines for
Measuring Selected Environmental Variables in Puget Sound (USEPA,1991) for biological
analysis.

1.2 SITE HISTORY

Prior to the 1880s, the area now occupied by Middle Waterway existed without improvements as
part of a larger tract of open water, mudflat and emergent marsh below the two main distributary
channels of the Puyallup River. The transformation of the area began in 1888, when the St. Paul
and Tacoma Lumber Company established what became the region's pre-eminent milt on marsh
land situated between the mouths of the two distributary channels of the river, an area known as
"the Boot", directly south of present day Middle Waterway. Until that time, the Puyallup River's
main channel divided into two near present-day Interstate 5 and the western channel of the river
met Commencement Bay in the embayment at the base of a forested bluff. Between 1888 and
1891, this embayment was dredged and a cut-off wall constructed at the head of the west
channel, diverting the flow of the entire river through the eastern channel. The former west river
channel, cut off from the flow of the river, became the Wheeler-Osgood Waterway, and the
embayment the Thea Foss (City) Waterway. Twenty years later, construction of the Auburn
Wall diverted the entire flow of the White River out of the Green-Duwamish basin and into the
Puyallup River, where it remains to this day, doubling the flow rate in the Puyallup. (Morgan
1979, 1982; Magden and Martinson, 1982; Pierce County, 1992; USACOE, et. al., 1993).

Shortly after the St. Paul and Tacoma Mill became operational, the company constructed a pier
extending from the mill south of East 11th Street into the deeper harbor area (Morgan 1979). In
1896, bulkheads were constructed about 600 ft north of East 11th Street and filled with mill
debris and sawdust wastes (Sanborn 1896). Eventually, a piling wharf was extended beyond the
fill to the Harbor line and schooner loading facilities. Between 1907 and 1913, the Middle
Waterway, newly created by fill on either side, was dredged for navigation.

Major growth and expansion near and adjacent to the head of the Middle Waterway occurred in
the 1920s and 1930s. Tennent Steel (later the Western Steel Casting Co.) built a foundry and
mill in 1923 near the head of the waterway. The mill site apparently abutted the waterway on the
southwest side. Berkhiemer Manufacturing (roofing products) preceded Tennent Steel,
apparently on the same or an adjacent property . A series of small brass, aluminum, and steel
foundries also operated on both sides of East 11th Street at the head of the waterway (Hart
Crowser, 1991).

City of Tacoma 9
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Since it's original dredging, the waterway's use for navigational commerce peaked at soine
unknown time and then declined. Four wharves were utilized in the Waterway for lumber and
berthing (USACOE, et. al., 1993) between 1927 and 1941; however, by this latter date, shoaling
had established tideflat habitat in the lower half of the waterway. Tideflats are at this writing
exposed in much of the waterway at low tides, and in most of the waterway at extreme low tides.

1.3 RESTORATION STUDY AREA SITE CONDITIONS

The Restoration Site Study Area (the project site and adjacent tideflats) is comprised of vacant
uplands, steep banks and tideflats. Data describing qualitatively the physical, chemical, and
biological conditions of the study area was collected as part of a site characterization and will be
published as a site characterization report prior to project permitting. A general discussion of site
characteristics and previous sampling and analysis - which guided preparation of the sampling
and analysis plan (Section 2.0) for the site characterization - is provided below.

1.3.1 City of Tacoma/Public Works Property

The City of Tacoma Public Works property is a 100" x 200" (0.45 acres) parcel that is presently
vacant. The property is for the most part graded flat and partially graveled, except for the eastern
quarter which slopes sharply to the intertidal mudflats of Middle Waterway. Property elevations
range from approximately 10 ft NGVD29 on the western three fourths of the property to 0 feet in
the tideflat area (i.e. 16 feet to 6 feet MLLW) on the eastern property boundary (Figure MW-2).

The property is dominated by an expanse of Himalayan blackberry (Rubus discolor) which
extends from the central portion of the property to the property boundaries on the north and south
and to the top of the slope on the east. Bank slopes are approximately 1:1 and are unvegetated to
the intertidal mudflat.

Ecology staff (UBAT, 1993) sampled the seep and the bank area on this property (Figure MW-5
and Tables MW-2 & 4). Bank sediment samples were analyzed for priority organics
(mwcast2), although analysis for total organic carbon was not undertaken. A number of
exceedences of EPA SQOs were noted for the single sample analyzed for organics; as organic
carbon data is not available, a comparison can not be made to state standards.

An undiluted seep sample (mwseep3) exceeded marine water quality criteria for copper and
zinc.® Flow rate data was not obtained. Hart Crowser (Hart Crowser, 1992) had previously
sampled this same seep (Seep No. 700) and analyzed the sample for arsenic, copper, lead and
zinc. The undiluted sample exceeded the marine water quality standards for copper; the
measured seep flow rate was approximately 0.0002 cfs.

°40 CFR 131.36 ( National Toxics Rule)

City of Tacoma 1o
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TABLE MW-2

MIDDLE WATERWAY SEEP AND STORM DRAIN WATER QUALITY

Study Marine | Marine | Marine Department of Ecology - 1993 —.<_ Hart-Crowser - 1952
Station Name CMC CCC | Consmp. JMW200 MWSEEP{ MWSEEP2 MWSEEP2A MWSEEP3 W-200 768 769 700
Metals {mg/kg)
Antimony 30 U 30U 30U
Arsenic 69 36 0.147 "~ 721 30 U 3 U 3 u[_30) 50U 50U S50 U
Cadmium 43 9.3 narrative 2 U 20 U aou 28 U
Chromium 1100 50 narrative 6.5 U 30 U 35 U 21 U
Copper 2.9 29 = =5 70] U [ [ 5 [ 39 [ 3] [ 5]
Lead 220 8.5 narrative 36 J 25 J 5N 51 U 24 U 5U 5 U 5 U
Mercury 21 0.025 01U 025 U 01 U 1 U iU 1 U 1 U
Nickel 75 a3 4600 10 U 10U 10U
Silver 23 3 u 30 U 3 v 10 U 50 U 5 U 50 U
Zinc 95 86 30U B4 U =0 14 U 14 U 16 U
Berylium , narrative 1 U 10U 1 U
Selenium 300 71 narrative 4 U 40 U 4 U
Thaltium 6.3 5N 50 N 5N
Organics (ug/kg dry wt. except state standards are mg/kg total organic carbon)
LPAH
Naphthalene 15U 1i1u 11U 1.5U
Acenaphthylene io0u 310U 24U 24U 31U
Acenaphthene ioU 23U 17U 1.7U 23U
Fluorene 10U 0.07 J 015U 0.06 J 009 U
Phenanthrene 1.0U 0.17 01U 01u 0.13 U
Anthracene 10U 0034 0.05 U 005U 0.07 U
2-Methylnapthalene 1.0U
Total LPAH
HPAH
Flouranthene 10U 0.33 o2u o2u 0.12 J
Pyrene 10U 14 035U 0.16 J 047 U
Benzo(a)anthracene 10U 0.49 025U 0254 033U
Benzo(a)pyrene 10U 027 U 02U 02U 0.05 )
Chrysene 10U 0.06 J 01U 002! 0.05 )
Benzo(b)fluoranthene 10U
Benzo(k)fluoranthene 10U
Total Benzofluoranthenes 033U 025U 0.16 024 )
Indeno(1,2,3,c-d-)pyrene 10U 0.11 005U 0.02J 0.05J
Dibenzo(a,h)anthracene 1.0U 04U c3u 03u 04U
Benzo(g,h.i)perylene 10U 018 J 025U 0.25 U 033U

Total HPAH
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TABLE MW-2

MIDDLE WATERWAY SEEP AND STORM DRAIN WATER QUALITY

Study
Station Name

Marine
CMC

Marine
cCcC

Marine
Consmp.JMW200

Department of mno_oe - 1993
MWSEEP1 MWSEEP2 MWSEEP2A MWSEEP2

_z_<<.~8

Hart-Crowser - 1992

768

769

700

PCBs

Total PCBs

Chlorinated Hydrocarbons
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

1,2 4-Trichiorobenzene
Hexachlorobenzene

Phthalates
Dimehtyl phthalate
Diethyl phthatate
Di-n-Butyt phthalate
Butylbenzyl phihalate
bis{2-Ethylhexyl) phthalate
Di-n-Octyl phihalate

Phenols

Phenol
2-Methylphenol
4-Methyiphenol

2,4-Dimethylphenocl
Pentachlorphenol

Volatile Organics
Trichlorethene
Tetrachloethene

Ethyl Benzene

Xylenes

Miscellanegus Compounds
" 2-Nitrophenct
2-Chioropheno!

2,4-Dinitropheno!
2,4,5-Trichlorophenol

2,4 6-Trichloropheno!
4-Bromophenyl-phenylether
4-Nitrophenol
4-Chloro-3-Methylphenol

10U
10U
1.0U
iou
iou

10U
0254
014
10U
tou
iou

6.4

10U
10U
10U
51U

250
10UV
101U
10U
10U

10U
10U



TABLE MW.2
MIDDLE WATERWAY SEEP AND STORM DRAIN WATER QUALITY

Study Marine | Marine § Marine Department of Ecology - 1993 Hant-Crowser - 1992
Station Name CMC CCC ) Consmp IMW200 MWSEEP1 MWSEEP2 MWSEEPZA MWSEEP3 u_s<<.~oc 768 769 700
4-6-Dinitro-2-Methylphenol
Conventiconals

Discharge {cubic feel/sec) 0.0050 0.0001 0.01 0.0002

Dissolved Oxygen (mg/} 6.2 87 6.1 7

Temperature (Degrees C) 19 20 17 19

pH 69 6.8 7.2 7

TDS (ppt) 1.1 27 24 28

TSS {mgh) 61 100 97 110

D Exceeds Water Quality CMC or CMC standard {established for the protection of aquatic life)
| ___ ... Exceeds Water Quality Standard for Organism Consumption (human health-based standard)

CMC = Criterion Maximum Concentration as per 40CFR 131.36
CMC = Criterion Continuous Concentration as per 40CFR 131.36

U =The analyte was not detected at or above the reported value.

J =The associated numerical result is an estimated quantity.

UJ = The analyte was not detected at or above the estimated value.

N = There is evidence that the analyle is present.

NJ er JN = There is evidence that the analyte is present. The associated numeric value is an estimate.

P = The analyle was delected above the instrument detection limit but below the established minimum quantification limit.

8/8/94
MWWSEEP.XLS
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TABLE MW-3
MIDDLE WATERWAY STORM DRAIN SEDIMENT QUALITY

Study EPA || Wash. Wash “ Dept. of Ecology “
Station Name SQ0 SQS MCUL/CSL || MW20055-1993"
Metals (mg/kg)
Antimony 150 3 W
Arsenic 57 57 a3 20.5
Cadrniurn 5.1 5.1 6.7 1.2 P
Chromium 260 270 36.4 E
Copper 390 390 380 323
Lead 450 450 530 201 E
Mercury 0.58 0.41 0.59 0.165
Nickel 140 25.6
Silver 6.1 6.1 6.1 0.7 PJ
Zinc 410 410 960 33Ul
Berylium 0.21 P
Selenium 04 U
Thallium 05 U
Organics (ug/kg dry wt.} Italicized state standards are mg/kg TOC
LPAH
Naphthalene 2100 99 170 800 V)
Acenaphthylene 1300 66 66 80 U
Acenaphthene 500 16 57 800 U
Fluorene 540 23 79 800 U
Phenanthrene 1500 100 480 250 J
Anthracene 960 220 1200 800 U
2-Methylinapthaiene 670 64 38 800 U
Total LPAH 5200 370 780
HPAH
Flouranthene 2500 160 1200 520 J
Pyrene 3300 1000 1400 510 J
Benzo{a)anthracene 1600 110 270 250 J
Benzo(2)pyrene 2800 99 210 130 J
Chrysene 110 460 270 J
Benzo(b)fluoranthene M0 J
Benzo(k)flucranthene 3800 800 U
Total Benzofluoranthenes 1600
Indeno(1,2,3,c-d-)pyrene 690 34 88 120 J
Dibenzo(a,h)anthracene 230 12 33 800 U
Benzo(g,h,i)perylene 720 31 78 120 J
Totat HPAH 17000 960 530
PCBs
Total PCBs 150 12 65
Chlarinated Hydrocarbons
1,3-Dichlorobenzene 170 800 U
1,4-Dichlorobenzene 110 9 31 800 V]
1,2-Dichiorobenzene 50 23 2.3 800 U
1,2,4-Trichiorobenzene 51 0.8t 1.8 800 U
Hexachlerobenzene 22 0.38 2.3 800 U
Phthalates
Dimehtyl phthalate 160 53 53
Diethyl phthatate 200 651 110 800 U
Di-n-Butyl phthalate 1400 220 1700 800 U
Butylbenzyl phthailate 900 4.9 &4 800 U
bis(2-Ethylhexyl) phthalate 1300 47 78 3200
Di-n-Qctyl phthalate 6200 58 4500 800 U
Phenols
Pheno! 420 420 1200 800 U
2-Methylphenol 63 63 63 800 U
4-Methylphenol 670 670 670 800 U
2,4-Dimethylphenol 29 28 29 800 U
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TABLE MW-3

MIDDLE WATERWAY STORM DRAIN SEDIMENT QUALITY

[ e
Study 'lr EPA Wash. Wash I Dept. of Ecology “
Statlon Name 5Q0 5Q8 MCUIJCS!L MW200S55-1993*
Pentachlorphenol 360 360 690 1900 U
Volatile Organics
Trichlorsthene
Tetrachloethene 57
Ethyl Benzene 10
Xylenes 40
Miscelianegus Compoun :
Benzy! Alcohol 73 §7 73
Benzeic Acid 650 650 650
Dibenzonfuran 540 15 58 800 U
Hexachlorobutadiene 3.9 6.2 00U
N-Nitrosodiphenylamine 11 11 11 800 U
Benzidine 28
bis{2-chioroethyl) Ether 800 U
bis(2-chloroethoxy) Methane 800 U
’ Dimethyl-Nitrosomine
Hexachlorobenzene
Hexachlorcycliopentadiane 8OO LY
Isophorone 800 U
Hexachloroethane 800 U
N-Nitrosodi-n-propylamine 800 U
Nitrobenzene 800 U
Phenanthrene
1-Methlynapthelene
2-Chloronapthelene 800 U
2-Methiynapthelene 800 U
2-Nitreaniline 1900 U
2 4-Dinitrotoluene 800 U
2.6-Dinitrotoluene
3-Nitroaniline 1900 U
3,3-Dichlorobenzidine 800 U
4-Chloroaniline 800 U
4-Chlorphenyl-phenylether 800 U
4-Nitroanaiine 1900 U
2-Nitrophenol
2-Chlorophenol 80 U
2,4-Dinitrophenol 1900 U
2.4 5-Trichlorophenol 800 U
2,4 6-Trichlorophenol 1900 u
4-Bromopheny!-phenylether 800 U
4-Nitropheno! 1900 U
4-Chlero-3-Methylphenol 800 U
4-6-Dinitro-2-Methylphenol 1900 U
Pesticides
' Carbazole ano v

Exceeds EPA SQO or Washington State SQS

EEEE = -M-lmmum Cleanup Standard

CSL = Cleanup Screening Level

U =The analyte was not detecied at or above the reported value.
J = The associated numerical result is an estimated guantity.
UJ = The analyte was not detected at or above the estimated value.
N = There is evidence that the analyte is present.
NJ or JN = There is evidence that the analyte is present. The associated numeric value is an estimate.
P = The analyte was detected above the instrument detection limit but below

the established minimum quantification iimit.

* Total Organic Carbon was not analyzed; a review of TOC data in Foss storm drains (twin 96ers) show mean and
median TOC values of 6-12% (drain 237A) and 2-6% (drain 237B). TOC data for discharges to Foss Waterway are
plicable to Middle Waterway and have not been used to nomalize Middle Waterway dry wi.data.

not necessarily ap|
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TABLE MW-4
MIDDLE WATERWAY BANK SEDIMENT CHEMISTRY

Study EPA Wash. Wash H Department of Ecology - 1983
Station Name 5Q0 SQS || McULCSLMWHEADT  MWSLAGT  MWCAST!I  MWCAST2* MWCAST2 "

Metals (mg/kg)

Antimony 150 15 UJ 46 PJ 3w
Arsenic 57 57 93 195} J 179) J 296 J
Cadmium 5.1 5.1 6.7 5.7[PJ 2.5 PJ 10w
Chromium 260 270 110 355 18.2
Copper 390 390 390 2440 3580 89.7
Lead 450 450 530 415 J 1010} J 245 )
Mercury 0.59 0.41 059 0312 P 0.047 P 0.0757
Nicke! 140 121 [__315] 4 23 J
Silver 6.1 6.1 6.1 1.5UJ 34 P 064 P
Zinc 410 410 960 15UJ 48 PJ 3w
Berylium 05 U 05 U 0.16 P
Selenium 068 J 04 U 0.4 N
Thallium 0.5 U 05 U 05 U

Organics (ug/kg dry wt.) Malicized state standards are mg/kg TOC

LPAH
Naphthaiene 2100 99 170
Acenaphthylene 1300 66 €6 184 U 143 J
Acenaphthene 500 16 57 184 U 51.9J
Fluorene 540 23 79 11J 74 J
Phenanthrene 1500 100 480 196 781
Anthracene 960 220 1200 18 J 174 J
2-Methylnapthatene 670 38 64 ] 278 559 J.
Total LPAH 5200 370 780
HPAH
Fiouranthene 2500 160 1200 731 1110
Pyrene 3300 1000 1400 : 749 819
Benzo(ajanthracene 1600 1710 270 1140 767
Benzo(a)pyrene 1600 99 210 358
Chrysene 2800 110 460 2360 1080
Benzo(b)fiuoranthene 5150 1170
Benzo(kMluoranthene 1340 431
Total Benzofluoranthenes 3600 230 6490] 1601
indeno(1,2,3,c-d-)pyrene 690 34 88 2990 331
Dibenzo(a,hjanthracane 230 12 33 928 198 J
Benzo(g,h,)perylene 720 31 78 2630 215 U
Total HPAH 17000 960 530 19818 6479
PCBs
Total PCBs 150 12 85
Chlorinated Hydrocarbons
1,3-Dichlorobenzene 170 184 U 215 U
1,4-Dichlerobenzene 110 9 3.1 184 U 215U
1,2-Dichiorobenzene 50 23 23 184 U 215U
1.2,4-Trichiorobenzene 51 0.81 1.8 184 U 215U
Hexachiocrobenzene 22 0.38 23
Phthalates -
Dirnehtyl phthalate 160 53 53 - 481 U 537 U
Diethy! phthalate 200 61 110 184 U 215 U
Di-n-Butyl phthalate 1400 220 1700 184 U 215 U
Butyibenzyl phthaiate 900 4.9 64 452 J 667J
bis(2-Ethylhexy!) phthatate 1300 47 78 184 W 14230 W
Di-n-Octy] phthaiate 6200 58 4500 184 U 215U
Phenols

Phenot 420 420 420 284 U 215 U




TABLE Mw-4
MIDDLE WATERWAY BANK SEDIMENT CHEMISTRY

Study EPA Wash. Wash KM T)epanment of Ecology - 1993
Station Name SQO0 5Q8 MCULICSL IMWHEAD1 MWSLAG1 MWCAST4 MWCAST2 * MWCAST3 *
2-Methylpheno! 63 63 63 461 U 537 U
4-Methyiphenol 670 670 670 184 U 215 U
2,4-Dimethyiphenol 29 29 29 184 U 215 U
Pentachiorphenol 360 360 690 823 U 1070 U
Volatile Organics
Trichlorethene
Tetrachicethene 57
Ethyl Benzene 10
Xylenes 40
Miscelianeous Compounds
Benzyl Alcohcl 73 57 73 184 U
Benzoic Acid 650 650 650 923 U
Dibenzonfuran 540 15 58 334 609 J
Hexachlorobutadiene 1 3.9 6.2 184 U 215 U
N-Nitrosodiphenylamine 28 11 11 184 U
Benzidine 231 U
bis(2-chioroethyl) Ether 184 U 215 U
bis(2-chloroethoxy) Methane 184 U 215 U
Dimethyl-Nitrosomine 184 U
Hexachiorobenzene 184 U 215 U
Hexachlorcyclopentadiene 1840 U
Isophorone 184 U
Hexachioroethane 184 U
N-Nitrosodi-n-propylamine
Nitrobenzene 184 U
Phenanthrene 196 .
1-Methiynaptheiene 181 J 5234
2-Chioronapthelene 184 U 215 U
2-Methlynapthelene
2-Nitroaniline 461 U
2.4-Dinitrotoluene 461 U
2,6-Dinitrotoluene
3-Nitroaniline 184 U
3,3'-Dichlorobenzidine 231U
4-Chloroaniline 184 U
4-Chlorphenyi-phenylether
4-Nitroanaiine 184 U
2-Nitrophenol 461 U
2-Chiorophenol
2.4-Dinitrophenol 1840 U 2150 U
2,4,5-Trichlorophenol 184 U 215 U
2,4,6-Trichloropheanol 184 U 215 U
4-Bromophenyi-phenylether
4-Nitropheno! 461 U 537 U
4-Chloro-3-Methylphenol 184 U 215U
4-8-Dinitro-2-Methylphenol
Peasticides
Carbazole 184 U 527 J
Exceeds EPA SQO or Washington State SQS
MCUL = Minimum Cleanup Standard SQS = Sediment Quality Standard
CSL = Cleanup Screening Level SQQO = Sediment Quality Objective
U =The analyie was not detected at or above the reported value,
J = The associated numerical result is an estimated quantity.
UJ = The analyle was not detected at or above the estimated value.
N = There is evidence that the analyte is present.
NJ or JN = There is evidence that the analyte is present. The associated numeric value is an estimata.
P = The analyte was detected above the instrument detection iimit but beiow the established minimum quantification fimit.
* Not anaiyzed for Total Organic Carbon 9/2/94
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1.3.2 City of Tacoma/Public Utilities Property

This property within the study area is composed of a 100 x 200" upland adjacent to a
utility substation (Figure MW-2). The lot is similar to the Public Works property in
physical and biological characteristics (i.e., dominated by blackberry and otherwise
graded flat and partially graveled), with the exception that the property is entirely upland.
Environmental data on this property is lacking.

1.3.3 Department of Natural Resources Property

This property, approximately 0.8 acres in size, is located east of the City property and north of
the Port Yacht Basin (Figure MW-2), The property is comprised of upland, intertidal bank and
intertidal tideflat. The upland area, approximately 0.55 acres in size, is graded flat, partially
graveled and largely devoid of vegetation except for the area adjacent to the top of the slope,
where blackberries, grasses, shrubs and an apple tree are found. Slag or foundry waste, concrete
and asphalt debris are evident in the bank areas. Bank slopes range from steep (1:1) to moderate
(2:1 and grading to 5:1). Salicornia virginica and Plantago maritima are present in intertidal
areas where natural sediments exist.

Ecology staff (UBAT, 1993) sampled the seeps and the bank area on this property (Table MW-2
and 4 and Figure MW- 5). Three sediment samples were analyzed for priority metals
(mwheadl, mwslagl, mwecast1) and a third for organics (mwcast3). Two of the samples
analyzed for metais exceeded EPA Sediment Quality Objectives (SQOs) or Washington State
Sediment Quality Standards (SQSs) - arsenic, cadmium and copper in mwhead] and arsenic,
chromium, copper, lead and nickel in mwslagl. The sample analyzed for organic compounds
(mwcast3) did not exceed EPA SQOs; as organic carbon data was not obtained, a comparison
against state standards cannot be made.

Three samples were also collected from seeps (mwseepl, mwseep2, mwseep2a) on the property.
Undiluted samples exceeded marine water quality standards for copper in the two samples that
were analyzed for metals (mwseepl and mwseep2). Organic compounds were generally not
detected in the third sample. anatyzed for organics only, except for phenol (6.4 ppb) and two
phthalate compounds estimated to be in the sample at 0.6 and 0.1 ppb. Water quality standards
for these three compounds have not been adopted by the state or by the federal government for
the state.’ :

"Chapter 173-201A WAC (Water Quality Standards for Surface Waters of the State of Washington);
Chapter 173-340 (Model Toxics Control Act Cleanup Regulation); and 40 CFR 131.36 (National Toxics
Rule).
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1.3.4 Port (Pacific) Yacht Basin

Only the most eastern ten to twenty feet of this property is within the study area; this portion of
the property slopes steeply from the fence line to tideflat below. The bank/intertidal area is
characterized by fill. concrete rubble, grasses, shrubs, Salicornia virginica and Plantago
maritima.

This 0.75 acre property above the portion within the study area is covered by a concrete slab. A
building which houses a small marine engine repair shop is situated on the west side of the
property and power boats are stored within a fenced area on the east side of the property.

A City of Tacoma storm drain discharges to the waterway immediately adjacent to this property.
The existing water and sediment quality data for this drain is presented in Tables MW-2 and
MW-3,

1.3.5 Adjacent Tideflats

The tideflat adjacent to and within the study area is one of the largest contiguous tracts of
mudflat habitat in the Commencement Bay/Puyaltup River Estuary. The waterway is
approximately 27 acres in extent, most of which is intertidal mudflat. As there is less than 200
acres of this habitat remaining in the estuary, out of approximately 2000 original mudflat acres,
the tract in Middle Waterway is significant. Tideflats in the vicinity are generally sandy with
typically 54% fine-grained material, and include a clay content of approximately 12% (David
Evans and Associates 1993).

Past sampling in the waterway near the project site has shown metals and organic chemicals,
principally mercury and PAHs, present in tideflat surface sediments (Parametrix 1988a, 1993a,b;
US EPA 1989; Hart Crowser, 1992). Organic chemical concentrations are lower in the top 0-1 ft
than in deeper sediments (1-3 ft), suggesting that the PAH contamination is primarily the resuit
of historical activities (Hart Crowser, 1992),

Figure MW-5 depicts approximate sampling locations of prior studies and Table MW-5 presents
a summary of the data. Data is presented on a dry weight basis and normalized to total organic
carbon where carbon data is available. Organic carbon data utilized in the normalization may be
outside of the range of organic carbon values utilized in the Department of Ecology's normalized
Sediment Quality Data Base. (McMillan, Dept. of Ecology).

Tetra Tech 1985/1988

Tetra Tech, as part of the Commencement Bay Nearshore Tide/Flats Remedial Investigation
(Tetra Tech 1985), conducted a preliminary and a final survey. During the preliminary study,
sediment was sampled at one station, MD01, located in the middle of the waterway, at which
elevated levels of mercury were detected. Aromatic hydrocarbons were also detected, although
at lower concentrations than observed in later studies, during which samples were taken closer to
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TABLE MW-5

MIDDLE WATERWAY TIDEFLAT SEDIMENT CHEMISTRY

Study EPA Siate  State Parametrix 1993 Hart Crowser 1682 Parametix 1988 ] Ri -1985
Station Name SQ0  $as  mouucsy Mw-1 F P-HC-2 Reference HC-1/5-1 HC-1/8-2 HC-1/§3 HC-2/S-1 HC-2/S-2 HC-Z/S-3 HC-S-1 HC-315-2 HC-5-3 | MW-1 MW MD-11
{Depth - cm/) 0-2cm  0-2¢m  0-2em  0-2cm 011l 120 23ft O1R 1.2 R, 23, 0-tM 12 23R, 0-1R. 1-211.
Metals (mgikg)
Antimony 150 09
Arsenic 57 57 93 16 78 6.7 aa 3 24 12 a4 53 138 6.3 15
Cadmium 51 51 8.7 34
Copper 390 390 300 170 52 a9 200 25 a7 90 a3 22 165 700 178
Lead 450 450 530 240 86 a8 240 7 7 100 20 7 127 48 188
Morcury 059  0.41 ose on [To%s] [g o2t [17] 05 0.2 12 01 01U 04 0.2 01 u [z [o6] 0.18
Nickel 140 13
Siver 81 8.1 6.1 1U 1U 1u 1U 1U 1y 1u 11U 1y 0.22
Zinc 410 410 960 300 120 94 aso 40 a8 120 51 az 145 102 178
Organics {ugig dry wt)
LEAH
Naphthalene 2100 27 a7 150 20U 1800 D) s8coo]D [190000J0 930 D4 S40DS  B9J 2200 290 65J 240 580 2000
Acenaphihylene 1300 14 41 94 26 1200 04 35000Ju [ 3400cju Fa500ju [2900ju 320 9 ) 130J 300U 130 540 530
Acenaphthene 500 12 a5 340 20 u | _2300]o [250000]D [540600io [ 300ju  B20 U 81U 98U 190 32 74 130 50
Fluorene 540 12 30 250 29 1100}D | 54000}D | 94000|D 350 D 300D 120 09 160 12) 63 280 410
Phenanthrene 1500 120 so0 [Foogk 220 4700]D [180000]D [Z60000|o [ 2400]D [1700]0 480D 670D 790D 71 e30 [Z00] [=709]
Anthracene 960 2 75 470 85 .|._38 D [45000]p { 83000JD0 360D 53D 180 190 310 18 210 750 440
2-Melhylnapthalene 670 12 19 83 20U 42 10 010
Total LPAH 5200 221 537 [558] 420 1aoc [65ecoc] [FE+08] [ vee0] [ 6790 1280 1375 1870 496 1689 4300 [ 7640
HPAH
Flouranthene 2500 260 3000}k [ 3z00]k 2000 4100]0 [55000j0 [@6000]D [ 2600]D 2300 590 12000 1100 D 61 1300 3800 2800
Pyrene 3300 170 1700 K [ 4800|K = 660 ”H_;os D [376600D [620000]D [~ 83cojp [ 7e00]p 1800 D 3s00D 3700 D 430 1800 000 2000
Benzo(ajanthracene 1600 120 970 [ 800]k  s10 4300]D | 49000{D [ 88000|D [ 2700JD | 24000 600D 13000 1300D 110 eic [~ 2400} 1200
Chrysene 2800 180 1500 K 2400 K 1100 unoo_c 76000|D [ 31000|D 2200 D 700D 140 860D 820D 17 900 2600 1500
Benzo{b)lucranthenes 100 B50 K 1200 K 720
Benzo(k)flucranthenes 200 800 800 830 1100
Benzoflucranthenes 3600 300 1650 2000 1850 [ 4330]o [35860]p [65100]0 28t0D 21200 1101 D 14100 1143 D 50 970 [ 4700
Benzo{a)pyrene 1600 120 840 [1800]k 370 [ 2400|D [24000|D [@a000]0 15000 200D 220 750D 850D 28 710 4100] [ 1600}
Indeno(..)pyrene 890 87 320 430 180 | 1300]D | 10000]D | 15000]0 [ e7cjo [ 740]D 9 480D 380D 58 210 | z900] 710
Dibenzo(a hanthracene 230 24 140 190 55 68 U _esofu [ eeoju | Seojo [~ 3eolp su 77U 8u 88U 130 780, 140
Benzo{g,hijperylens 720 82 260 400 140 1200|c | e6oofp [ esoofp " szolo | 7aolo 110 390 300 TU 3400 740
Total HPAH 17,000 1302 10500 [i7029] 6575 u%mm_ _mﬂ.n. 60| {o6o660] [ 22680 18350 4881 8997 B469 720 6830 [ 30880]
PCBs
Total PCBs 150 29
lorin
+.3-Dichlorobenzene 170 5U
1.4-Dichiorobenzene 110 [ 180
1,2-Dichlorobenzene 50 957
1,2,4-Trichlorobenzene 51 16
Hexachlorobenzens 22 iou



TABLE MW-3
MIDDLE WATERWAY TIDEFLAT SEDIMENT CHEMISTRY

Study EPA 5@ Swe Farametrix 1883 Hart Crowser 1882 Parametix 1988 ] Ri -1965
Station Name SQ0 S5 mcuucsy Mw-1 F P-HC-2 Reference JHC-1/8-1 HC-1/8-2 HG-1/8-3 HC-2/S-1 HC-2/S-2 HC-25-3 HC-3/8-f HC-%5-2 HC-/5-3 [ Mw-1 MW.1 MD-11
{Depth - cm/ft) g-2cm  0-2em 0-2¢cm  0-2em 011t 1-2ft. 2-3n 011t 1-2 ft. 2-aft. 011t 1-2ft 2-3 1. 0-1ft. 1-2 ft.
Phihaiaies
Dimehtyl phthalate 180 50U
Diethyl phthalate 200 10U
Oi-n-Butyl phthalate 1400 | 1702
Butylbenzyi phthalate 900 25U
is(2-Ethylhexyl) phthalate 1300 100 100 1200
Di-n-Octyl phthalate 6200 25U
Phencls
Phenol 420 420 1200 [ 850]
2-Methylphenol 63 83 63 | 66
4-Methylphenol 870 870 670 920 100 620
2 4-Dimethylphenol 29 29 29 10U
Pentachlorphenol 360 360 690 ’ E
Volatile Organics
Trichlorethene

Tetrachloethene 57
Ethyl Benzene t0

Xylenes 40
Migcellaneous Compounds
Benzy!l Alcohol 73 57 73 ‘ 47
Benzoic Acld 650 650 650 25U
Dibenzonfuran 540 74 130 440
Hexachtorobutadiene 11 25U
N-Nitrisodiphenylamine 28 :
Hexachioroethane sou
Pesticides
Total DDT
DDD 1% D
DDE 9 [ soju
DOT 34 [ soju
Aldrin . 50U
Chtodane 50U
Dieldrin SouU
Heptachlor 50U
Lindane soU
Conventionals
Total solids (%) £6.59 4158 3917 395
Total Vot. Solids (%)
TOC. (% dry wt.) 225 247 412 429 75 84 4 9.9 3.5 31 56 28 37
Ammonia {mg/kg) A48 158 233U 549
Total Sulfides
Fines (%) 15 48 85 54
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TABLE MW-5 )
MIDDLE WATERWAY TIDEFLAT SEDIMENT CHEMISTRY

Study ﬂ.) State  State Parametrix 1993 Hart Crowser 1692 mm-mam:x 1688 RI -1985
Station Name SQ0 S0S wcuucst] Mw.1 F P-HC-2 Reference [HC-1/5-1 HC-1/5-2 HC-1/S3 HC-25-1 HC-2/S5-2 HC-2/5-3 HC-3/5-1 HC-¥S2 HC-3/S-3 | MW-1 MW-1 MD-11
{Depth - cm/ft} 0-2¢m  02cm 0-2cm  0-2em o-tht 1-2 1t 23R 010 121t 231t o-1M. 1-2R. 238 0-1ft. 128,
Organics (mg/kg total organic carbon)
LPAH
Naphthalene 09 170 12 15 3.6 05U 24 E”aa_u 4750]D 84DJ 154DJ 294 9J 1.2 181
Acenaphthylene 66 68 06 17 23 06 1sbA54668lui B50JU 455U 828U 103 U 18 50 81U
Acenaphthena 18 57 05U 14 83 05U 31 D [3506.3]D 134U 234U 28U 18U 7.3 0sJ
Fluorene 23 78 08 1.2 6.1 07 15 D [843.75|D 35D 88D 39 18 6.2 034
Phenanthrene 100 480 53 121 97.1 K 5.1 55 D [2812.5]D 242D 486D 155D 120D 304D 19
Anthracene 220 1200 10 30 114 20 17 D [765.63]D A8D 154D 58 34 1.9 0.4
2-Methynapthalene ] 64 05U 08 20 [
Total LPAH 370 780 10 217 130.8 9.8 1573 [Oez0] [Gorrs) 998 184.0 413 248 719 134
HPAH
Flouranthene 160 1200 118 1215K 777K 466 55 D [859.38]o [ 2400jp 283D 657D 190 214D 423D 16
Pyrene 1000 1400 78 688K 11865K 161 213D §57813|p[15500j0 838D 22290 581D 625D 1423D 116
Benzo(aanthracene 110 270 53 38.3 237K 118 57D [76563ID | 22000 273D 688D 194D 232D 500D 3.0
Chrysene 10 460 8.0 607K 583K 256 493D 250p [ 775D 2220 486D 45 171D 242D 05
Benzo(b)fluoranthenes 44 344K 291K 16.6
Benzo(k)fluoranthenes 8.9 324 19.4 19.3
Benzofiuoranthenas 230 450 133 6.8 48.5 36.1 50 D [66219]p [16275]0 284D 608D 355D 2520 440D 01U
Benzo(a)pyrene 99 210 53 38.1 437K B.6 320 arsp| 11000 152D 243D 71 134D 250D 0.7
Indencf...)pyrene =Y 88 30 13.0 10.4 a7 17 D [156.25|]0 | 375|p 88D 214D o BED 148D 18
Dibenzo{a, hanthracene 12 319 57 48 13 1V 11Ul 1654 56D 103D 02U 01U 02U 02U
Benzo(g,h hiperylene 3 78 28 113 9.7 3.3 18D Ec 247.5]D 83D 208D a5 7.0 15 02U
Total HPAH pE0 5300 579 4251 # 153 493 [sesa4] [ 24232 229 553 150 179 384 19

Exceeds appiicable EPA Sediment Quality Objective or State Sediment Quality Standard

Not detected at a level above applicable EPA Sediment Quality Objective or State Sediment Guality Standard
U =The anatyte was not detected at or abova the reported value,

J = The assoclated numerical result is an estimated quanlity.

UWJ = The enalyte was not detected at or above the estimaied value.

N = There is avidence that the analyte is present.

NJ or JN = There s evid that the iyte Is p t. Tha tated numeric value is an estimaie,

P = The analyle waa detecied above the Instrument detection limit but below the established minimum quantification imit.
K = Quantitative Vahie above calibration curve. Sernple was diluted, resulting values are reported.

0 = Sample Dilution Required

Rl: 1985 Remedial Investigation, Tetra Tech, Inc. for EPA
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the project site. Total PCBs were detected at 3 ppb and pesticides were not detected above 10
ppb (Parametrix, 1994).

Data collected during the final survey detected a number of chemicals of concern at station MD-
11, located adjacent to the project site. Contaminants or groups of contaminants exceeding
EPA's Sediment Quality Objectives (EPA SQOs) include aromatic hydrocarbons, phenols,
chlorinated hydrocarbons and di-n-butyl phthalate (Table MW-5). Pesticides were not detected,
although detection limits were above Sediment Quality Objectives.

Parametrix 1988/1993

Parametrix conducted several studies for Simpson Tacoma Kraft on the east side of the
waterway beginning with environmental assessment work related to purchase of property
adjacent to the waterway in 1988 and culminating with habitat pre-construction data
collected as part of Corps of Engineers Section 10/404 permitting requirements. Mercury
and aromatic hydrocarbon values exceeded EPA SQOs and State Standards, When
normalized to carbon, organics generally do not exceed State Sediment Quality
Standards. Twao of four samples have organic carbon values within the range of carbon
values utilized to develop state standards; the third and fourth values, at stations P-HC-2*
and the reference station, are at the outer limit of the range of carbon values used in the
Ecology AET data base.

Samples at the three Parametrix stations established in 1993 (MW-1, F and P-HC-2) were
analyzed using standard sediment bioassay procedures. The sediments at all three
stations passed the acute amphipod and the chronic Neanthes biomass tests, but did not
pass an acute sediment larval bioassay using the Pacific oyster (Crassostrea gigas). The
reference sediment used for the bioassay work was obtained from the Hylebos Waterway
Jjust north of 11th Street. (Figure MW-6).

Hart Crowser 1991, 1992

Hart Crowser investigated historical contamination and potential sources in Middle Waterway
under contract to Foss Maritime and Simpson Tacoma Kraft Co. in 1991, and conducted
additional investigatory work the following year, 1992. Three stations established in that study
are in the head of the waterway near the restoration study area. Stations HC-1,2 & 3 were
sampled by Hart Crowser to a depth of three feet using hand-driven impact cores (F igure MW-5).

$This station is immediately adjacent to station HC-2, a station established by Hart-Crowser, Parametrix's
station HC-2 is here referred to as P-HC-2 in order 1o differentiate it from the original station.
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No exceedences of EPA SQOs or State Standards for metals were noted except for a single
exceedence for mercury at HC-1, on the east side of the waterway. Samples at that station also
exceeded EPA SQOs for PAHs, and State SQS in samples taken at the one-two and two-three
foot intervals. The upper most foot did not exceed State SQSs, but the total organic compound
concentration (7.5%) is apparently outside of the range used to develop state standards. Sample
HC-3, in the vicinity of the north end of the study area, did not exceed state or EPA standards for
metal or organics. Sample HC-2, furthest from the study area of the three Hart Crowser samples,
exceeded EPA SQOs for organics in the two upper most feet of depth but did not exceed State
Standards. Organic carbon values are roughly in the range of that utilized in standard
development, although the upper most foot is slightly enriched. Hart Crowser concluded that
contamination generally increased with depth and was apparently the result of historical
activities.

City of Tacoma 25
Estuarine Natural Resources Resioration Project



6

HYLEBOS REFERENCE STATION

SIMPSCN/TRUSTEE

MIDDLE WATERWAY PROJECT

FIGURE MW

I\O
<0 [{e]
0 \?/W O




SAMPLING AND ANALYSIS PLAN
(June 1995 reprint)

20 OVERVIEW

The objective of this Sampling and Analysis Plan (SAP) is to determine the suitability of
properties within the study area for intertidal habitat restoration and enhancement under
Commencement Bay EPA Sediment Quality Objectives, 404(b)(1) guidelines, 401 WQC review,
and WAC 173-204 (Washington State Sediment Management Standards). After review of
regulatory guidelines, tasks were identified to characterize the restoration project site based upon
generalized restoration plans involving the removal of material to a depth of approximately 10 or
11 feet MLLW and, possibly, filling for habitat enhancement in existing intertidal areas. Tasks
include the following:

0 Develop a sampling and analysis plan (SAP) that is consistent with EPA Contract
Laboratory and PSEP protocols and state and federal programmatic requirements.

0 Coordinate with the Department of Ecology, EPA, the Corps of Engineers and other
resource agencies to select appropriate reference sediments for biological testing.

o Conduct field operations at Middle Waterway and collect sediment samples as specified
in this SAP.
o Submit the composite representative sediment samples to the City Laboratory. Grain size

and conventional analyses will be analyzed within seven days and other analyses will be
completed within 28 days. Information from the grain size and conventional analyses are
needed before bioassay testing can begin. '

0 Submit the composite representative sediment samples for biological testing to a
laboratory experienced in the performance of biological testing as defined by Puget
Sound Estuary Program (PSEP) Protocols.

o Review the analytical data for consistency with Department of Ecology Sediment
Management Standards (SMS) requirements and to assure data quality. After QA/QC,
identify sediment anatyte levels above the Sediment Quality Standards (SQS, MCULs,
CSLs).

o Review analytical results and determine, in consultation with regulating agencies, if any
additional samples will be submitted for biological testing.

0 Review biological data to assure data quality, and interpret the results in accordance with
Department of Ecology interpretive criteria.
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0 Manage the field, analytical, and biological data in a manner consistent with EPA CLPs
and PSEP protocols and Department of Ecology requirements.

o Deliver a report to the Department of Ecology, EPA, the US Corps of Engineers and the
Natural Resource Trustee agencies that is consistent with the various sediment
management program requirements pertaining to the collection and reporting of the field,
analytical, and biological data.

2.1  SUMMARY OF PROPOSED SAMPLING AND ANALYSIS

The City is proposing to sample at a fourteen locations in the study area (Figure MW-7) . The
City would sample for physical/chemical analysis:

1. Six test pits in upland areas, including two on DNR property and four on City property. Test
pit sampling is designed to characterize material in the horizons (8-10 ft MLLW and 10-12 ft.
MLLW) bracketing the future intertidal surface in order to ascertain the suitability of the materail
in this honizon for conversion, via removal of overburden, to intertidal habitat. Two samples will
be obtained from each test pit on DNR property in two foot vertical sections (“lifts") immediately
above and below the expected future intertidal grade (Figure MW-8). Two samples will similarly
be obtained from each test pit on City property. Samples from adjoining test pits at equal
elevations on City property will be combined to create a total of four composite samples. The
resulting four discrete samples (DNR) and four composite samples (City) will be submitted to the
City laboratory for physical-chemical analysis (Table MW-6).

2. Five trenches in upland areas; trench sampling will be used to characterize soils in the 12-18
ft. MLLW horizon. This overburden material will be excavated and removed during project
construction and data collected by the City will be used to define soil disposal options. A
composite sample will be obtained from each trench in order to characterize soils for disposal
during project construction. The five composite samples will be submitted to the City laboratory
for physical-chemical analysis.

3. Bank areas. Bank sampling will be used to characterize the material evident in the bank, in
strata that is obviously contaminated and in strata below the contaminated material in which
contamination is not evident. Sampling of these two bank strata will be used, in conjunction with
pit and trench sampling, to characterize the extent of on site contamination, One composite
sample will be taken from each of four 150 foot sections of bank area in obviously contaminated
strata. One composite sample will also be taken from each of four 150 foot sections of bank in
the apparently uncontaminated material below the contaminated strata. The resulting eight
composite samples will be submitted to the City laboratory for physical-chemical analysis.

4. Tideflat samples. Two cores will be taken, and samples will be obtained from each core at
0-10 cm, 1-2 foot and 2-3 foot depths. Two additional surface samples will also be obtained.

The resulting eight discrete samples will be submitted to the City laboratory for physical-chemical
analysis. The City would also collect sufficient surface sediment at each tideflat station to
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undertake biological analysis of tideflat sediment samples. Analysis will consist of benthic
community structure evaluation and performance of a standard suite of sediment bioassays as
outlined in state sediment management guidance (Microtox, amphipod, sediment larvae -
echinoderm embryo) plus a second chronic test (juvenile polychaete) in order to provide a more
complete biological assessment of tideflats in the vicinity of the project. Core and grab samples in
the tideflats will be used to better define the nature of the surrounding aquatic environment.
These samples in essence provide context for restoration planning at the project site.
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3.0 PROJECT TEAM AND RESPONSIBILITIES

Successful completion of the sampling and analysis requires coordination and adherence to the
SAP and QA/QC procedures. Staffing and responsibilities are outlined below. Project personnel
will consult with the regulating agencies should any of items described in Appendix A (Issues of
Concern) be encountered during of the study.

3.1 PROJECT PLANNING AND COORDINATION

Project coordination is the responsibility of Greg Zentner of the Utility Services Engineering
Division, Public Works Department and Chris Getchell of the City Of Tacoma Laboratory. Mr.
Zentner is is the primary project contact. The sampling and analysis program (SAP) was
developed by City staff in consultation with Dr. Donald Weitkamp and staff at Parametix.

3.2 FIELD SAMPLE COLLECTION

City personnel will be responsible for the collection of the sediment samples. The field team will
consist of Mr. John O'Loughlin (City Laboratory) and Mr. Zentner and other personnel under
their direction, with assistance provided by professional staff of Parametrix for the geologic
mapping of on-site conditions. Mr. O'Loughlin will work closely with Mr. Getchell to ensure
consistency with all QA/QC items listed in Section 4.0. City staff will collect the samples and
record the necessary data on those samples. They will composite and homogenize the subsamples
into samples as described in Section 4.0, and prepare the samples for shipment to the appropriate
bioogical laboratory.

3.3 PHYSICAL/CHEMICAL ANALYSES

The composite sediment samples will be submitted to the City of Tacoma Laboratory. Mr.
Christopher Getchell will provide oversight of the analytical laboratories, ensuring strict
adherence to the procedures and detection limits defined in the this SAP. Ms. Judith Murray of
the City Laboratory will perform the QA/QC analysis of the data. The data will be assembled into
tabular format, and compared to appropriate regulatory standards. The results of the analyses will
be included as part of the final data report. A list of parameters to be analyzed and analytical
methods is included in this report as Table MW-6.

3.4 BIOLOGICAL ANALYSES

Biological testing will occur under the direction of Mr. Getchell at an outside laboratory in
accordance with PSEP protocols. Reference sample collection will be coordinated with the
regulatory agencies. The results of the analyses will be included as part of the final data report.
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3.5 QA/QC MANAGEMENT

Mr. Getchell will provide a final QA review for the sediment characterization project. This
includes the review of the analytical and biological data for accuracy and omissions, review of the
field data and collection procedures for adherence to the sampling plan, and a review of the final
report for accuracy of interpretation.

3.6 FINAL DATA REPORT

Mr. Zentnerwill be responsible for assembling the final sediment characterization report describing
sample locations and depths; sampling, handling, and analytical methods; QA/QC,; and data
results. He will be assisted by Mr.Getchell.
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4.0 SAMPLE COLLECTION AND HANDLING PROCEDURES

4.1 SAMPLING AND COMPOSITING OVERVIEW

Samples will be collected from six test pits and five trenches in upland areas, four reaches of bank
in the intertidal, ands, two cores and two grab stations the tideflat area. Sampling stations at the
proposed restoration project site are shown in Figures MW- 7. A cross section of the upland
stations is shown in Figure MW-8. Samples taken at various elevations throughout the study area
in test pits, trenches, banks and tideflat sediments are designed to provide a specific type of
information, described below. '

Sample Type Sample Purpose

Test pit sampling Characterize material in the horizons (8-10 ft MLLW and 10-12 ft.
MLLW) bracketing the future intertidal surface in order to ascertain the
suitability of the material in this horizon for conversion, via removal of
overburden, to intertidal habitat. Samples taken from adjoining test pits on
City property at the same elevations will be combined to create composite
samples. Discrete sampling will be utilized on DNR property.

Trench sampling Characterize soils in the 12-18 fi. MLLW horizon. Much of this
overburden material will be excavated and removed during project
construction; data collected by the City will be used to define soil disposal
or use options. Samples taken from trenches will be composite samples
obtained from representative material over the length and depth of any
trench,

Bank sampling Characterize the material evident in the bank, in strata that is obviously
contaminated and in strata below the contaminated material in which
contamination is not evident. Sampling of these two bank strata will be
used, in conjunction with pit and trench sampling, to characterize the
extent of on site contamination. Banks samples will be composite samples
obtained from representative material within each strata and reach.

Core and Grab Define the nature of the surrounding aquatib environment. These latter
Samples (Tideflats) samples in essence provide context for restoration planning at the project
site. These samples will be discrete samples.

The removal and re-use of material in alternative locations on site may be proposed if the material
is physically and chemically suitable for the proposed use. Material will not be left on site or
utilized on site if such use results in the maintenance or creation of a potential source of

City of Tacoma 34
Estuarine Natural Resources Restoration Proposal
6/21/95



contaminants to the waterway. Likewise, the ultimate removal of material from the property will
be managed in a manner that prevents contamination from reaching the waterway

4.2 SAMPLING STATION LOCATION METHODS

Each location will be piotted on an appropriate blueprint drawing to determine the Washington
State plane coordinates (MLLW datum). The position of each sampling location will be measured
from existing city monuments or two known points previously surveyed and marked with a rebar
and cap on City property. Station positioning will be achieved by measuring from the monuments
or the surveyed positions to the sampling location. These coordinates will then be converted to
latitude and longitude coordinates using Wildsoft Survey Software (Leica 1990), or equivalent,
and reported to the nearest 0.1 second. The measurements to each location and the state plane
coordinates will be provided with the final report. Locations are contained in Figure MW-7. .

4.3 PRE-SAMPLING PREPARATION

A backhoe will be scheduled well in advance of the sampling date, and other necessary equipment,
such as core tubes, compositing bowls, and appropriate sample containers, will be obtained. The
analytical and bioassay laboratories will be advised to expect the arrival of samples.

The stainless steel spoons and bowls, or other materials anticipated to come into contact with the
samples, will be cleaned and decontaminated as follows: a thorough Alconox® wash; hot water
rinse; a thorough rinse with deionized water (DI); rinse with methanol to remove residual organic
mater, a final thorough rinse with DI. Once cleaned in the laboratory, the equipment will be
wrapped in aluminum foil to prevent contamination. Prior to sampling, the samples will be labeled
with station identification number, date, and time of collection.

44 SAMPLE COLLECTION AND FIELD PROCESSING

4.4.1 Sample Collection and Compositing

Test Pits

The upland sampling points have a current surface elevation of approximately 18 MLLW.
Therefore, 6 ft of overlaying soil will be removed using a backhoe in order to access the
underlying material proposed for excavation. (These elevations and depths will be confirmed by
field surveys prior to sampling). Upon reaching the +12 ft MLLW elevation, the backhoe bucket
will be de-contaminated and a sample will be taken to not deeper than +10 feet MLLW.
Subsequently, upon reaching +10 ft MLLW, the backhoe bucket will be de-contaminated again
and a sample taken to not deeper than +8 ft MLLW.
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Samples taken from test pits on City property will be combined to create four composite samples.
One composite will be created from material taken from test pits 1 and 2 at the 10-12 ff MLLW
horizon to create composite sample 12A. A second composite will be created from material taken
from test pits 1 and 2 at the 8-10 ft MLLW horizon to create composite sample 12B. Composite
samples 34A and 34B will be similarly developed from test pits 3 and 4. Samples obtained from
test pits 5 and 6 at 8-10 and 10-12 ft. MLLW on DNR property will be transported to the lab as
four discrete samples. These samples will represent material that may be exposed as a new
intertidal surface or used to raise elevations in order to create high marsh areas. The elevation of
the new intertidal surface will vary slightly, but will generally occur at about +10 ft MLLW.

Trenches .

Trenches will be sampled in 100 foot lengths, with one random sample of representative material
obtatned from every set of ten backhoe buckets. General observations of the physical
composition of the excavated material will be recorded during trench excavation (see Section
4.4.2, Field Measurements and Miscellaneous Data). Non-representative material, such as
obvious strata of contamination, will genrally not be sampled unless requested by on-oste agency
personel or their consuitants but will be noted in the geologic log.¢

Banks

Bank composite samples will be developed by sampling a) equal volumes at up to five locations of
the typical contaminant in each 150 reach of contaminated bank strata and b) equal volumes of
material at 30 foot intervals within the assumed uncontaminated strata within every 150 foot
reach. If more than one type of contaminant is evident in any reach, samples sufficient to describe
each contaminant separately will be obtained and analyzed.

Cores
Core samples will be obtained at 0-10 cm, 1-2 foot, and 2-3 foot depths using hand-driven shelby
tubes. Samples will be analyzed as discrete samples.

Grabs.
Grab samples will be obtained at a depth of 0-10 cm using hand-trowels after removal of any
overlying soil sloughage. Samples will be analyzed as discrete samples.

General

Sample material will generally be placed in a stainless steel bowl for homogenization prior to
transfer to sample containers. Sample material to be analyzed for volatile compounds, however,
will be placed directly into sample containers without homogenization. For composite test pit
samples, the stainless steel bowls containing material for samples will be covered and stored on
ice until samples from all appropriate locations have been collected. The sample observations
described in Section 4.4.2 will then be made, the samples composited, and the bowls de-
contaminated. Trench and bank composite samples will be placed directly into stainless steel
bowls and sample observations will be logged as sampling proceeds. Shelby tubes will be

6 Additional glassware will be available in the field for agency-requested samples beyond thbsc described
in this SAP.
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wrapped in aluminum foil and placed on ice for transport to the lab where material will be
removed and placed in sample containers. Equal volumes of material will be composited from
each sampling position to generate the composite sample. The spoon will be de-contaminated
between samples One homogenized sample, determined to have an adequate volume, will be split
to provide a blind duplicate. The duplicate will be labeled A99. All sampling devices touching
the sample material will be previously decontaminated. Full QA/QC requirements are detailed in
Appendix B.

Samples for analysis of sulfides and volatile organic compounds will be taken directly from the
representative scoop of material prior to any subsampling for other analyses, immediately after
sample collection and prior to compositing. Samples for sulfide analysis will be placed in 125 ml
glass jars without mixing the material. Using a pipet, 40 ml of zinc acetate will be placed on top
of the sampie in the jar. For volatile organics, two separate 40 ml glass containers will be
completely filled with sediment. No headspace will remain in these containers. Two samples wil
be collected to ensure that an acceptable sample without headspace is submitted to the
laboratory for analysis. If there is adequate water in these sediments the containers will be filled
to overflowing so that a convex meniscus forms at the top. Once sealed the bottle will be inverted
to venify the seal by demonstrating the absence of air bubbles. If there is little or no water in the
sediment, the jars will be filled and sealed as tightly as possible, eliminating obvious air pockets,
Each sample will be stored at appropriate temperature until analyzed, and sediment samples
collected for analysis of volatile compounds will not be frozen. Sample container and storage
requirements are presented as a table in Appendix B, the QAPP. Each sample reserved for
bioassays will be stored at 4°C in the dark, and with nitrogen gas in the container headspace, for
up to 56 days pending initiation of any required biological testing.

Glassware and containers for collecting sample material will be provided by the City Lab and the
contract biological lab. Containers will be pre-cleaned according to EPA CLP or PSEP
protocols. A solvent rinse will not be used on the containers for analysis for volatile organics.
Additional jars will be available to allow for breakage. Each sample container, as detailed in
Appendix B, will be clearly labeled with the project name, sample/composite identification, date
and time, initials of person(s) preparing the sample, analysis specifications, any pertinent
comments such as preservatives present in the sample. Each sample will be referenced by entry
onto the field log sheets.

4.4.2 Field Measurements and Miscellaneous Data

In addition to physical collection of the sediment samples, specific field information will be
recorded. A field data log will be used to note the date, time, and location of sampling stations,
as well as additional auxiliary parameters recorded in the field. The following data will be
included on the data log:

o General field observations including, but not limited to, weather conditions, presence of
shipping or other activities in the area, and any factors which may effect the quality data.
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0 Depth of each subsurface station sampled relative to existing grade. Depth will be
measured by using a tape measure from a previous surveyed elevation.

) Date and time of collection of each sample.

) Names of field coordinators and person(s) collecting and logging in the samples.
o Qualitative notation of apparent resistance of sediment column to digging.

0 Observations made during sample collection.

o Observations of sampling pits during excavation including water level and strata.

Sediment description of each sample will be recorded on the data log for the following parameters
as appropriate;

0 Sample recovery (for cored)
0 Depth of sediment
o Physical soil description in accordance with the Unified Soil Classification System

(includes soil type, density/consistency, color)

o Odor

0 Debris

o Biological activity (e.g., detritus, shells, tubes, bioturbation, live or dead organism

o Presence of oil sheen

0 Any other distinguishing characteristics or features, such as the presence or absence of
slag.

4.5 SAMPLE TRANSPORT AND CHAIN-OF-CUSTODY PROCEDURES

Chain-of-custody (COC) forms will be completed immediately after sample processing. All
sample containers will be carefully packed in containers to prevent breakage and transported in an
upright position, on ice, to the City laboratory on the day of sample collection. Upon delivery of
the samples to lab, representatives of lab will verify that sample descriptions on the COC are
consistent with actual delivered samples. The COC will then be signed with the date and time
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included in the appropriate spaces. Representatives of both companies will retain a copy of the
COC. A sample chain of custody form is included in this report in the appendix.

An additional COC will be filled out for transfer of material to the bioassay laboratory from the
City laboratory, if necessary. The material for bioassay testing will be held at 4°C until test
initiation, if required. Maximum holding times are noted in the appendix..
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5.0 PHYSICAL/CHEMICAL SEDIMENT ANALYSES

5.1 LABORATORY ANALYSES PROTOCOLS

As discussed previously, to meet QA/QC requirements, a blind duplicate sample will be analyzed
for all conventional parameters, the chemical constituents for which the state has adopted
sediment standards, and additional parameters as noted in Table MW-6. The composite samples
will be identified as discussed in Section 4.4.1. The laboratory will be instructed to prioritize the
conventional and grain size analyses, as those parameters are necessary for the selection of
reference sediment(s) and appropriate bioassay testing procedures.

A COC record for the samples will be maintained throughout all sampling activities and will
accompany samples during shipment to the laboratory. Custody of samples in the laboratory are
controlled by keeping all samples in storage with locks that have a controlled number of keys.

Laboratory testing procedures will be conducted in accordance with the Puget Sound Estuary
Program Recommended Protocols. Several details of these procedures are discussed below and
in the project QAPP (Appendix B).

5.1.1 Conventional Parameters

The following conventional parameters must be run on each sample within the holding times
specified below:

_  Total volatile solids 14 days at 4°C
_ Total organic carbon 14 days at 4°C
_  Percent solids 14 days at 4°C
_ Total sulfides 14 days at 4°C
_ Ammonia 7 days at 4°C
Grain size distribution 6 months at 4°C

Particle grain size distribution for each composite sample will be determined in accordance with
EPA (1991). Wet sieve analysis will be used for the sieve sizes US No. 4, 10, 20, 40, 60, 140,
200, and 230. Pipette/hydrometer analysis will be used for particle sizes finer than the 230 mesh
(as per ASTM 422. Water content will be determined using ASTM D2216. Sediment
classification designation will be made in accordance with US Soil Classification System (ASTM
D2487).

As mentioned above, the laboratory will be instructed to pricritize the grain size distribution,
ammonia, and sulfide measurements, as those data are necessary for decisions related to biological
tests (e.g., reference sediment selection, aeration of larval tests).
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Table MW-6

Methods of Analysis and Detection Limit Goals

Middile Waterway Estuarine Natural Resources Restoration Proposal

Detection - Test Methods

sQO |Limit Goals Sediments
Analyte (8) Reference | Method
|CONVENTIONALS & MISC.
Total Solids 1% SM 2540 G
Total Vol Solids 1% SM 2540 E
Total Organic Carbon 0.1% SW 846 9060 with LR.
Ammonia 50 ppm MCAWW (350
pH NA SW 846 9045
Sulfide NA PSEP NA
'Grain Size NA AST™M D-422
IMETALS in mg/kg (ppm)
Antimony 150 100 CLP SOW ILM03.0 an
Arsenic 57 1 CLP SOW ILMO03.0 (4))]
Chromium 1.2 CLP SOW ILM03.0 (4))]
Mercury 0.59 0.1 CLP SOwW ILM03.0
Silver 6.1 1 CLP SOW ILMO03.0 (1)
Copper 390 2.5 CLP SOW ILMO03.0 )
Nickel 140 4 CLP SOW IL.M03.0 (1)
Cadmiuvm 5.1 1 CLP SOW ILM03.0 (1)
Lead 450 0.6 CLP SOW ILM03.0 (1)
Zinc 410 2 CLP SOW ILM03.0 (1)
Tributyltin (as Tin) in ug/kg (ppb) 30 Laucks SOP {3550/8270 )]
IPHENOLS & SUB PHENOLS in ng/kg (ppb)
Phenol 420 100 CLP SOW QLMO1.8 (2)
2-Methylphenol 63 55 CLP SOW OLMO1.8 2)
4-Methylphenol 670 100 CLP SOW OLMO1.8 2)
2,4-Dimethylphenol 29 29 CLP SOW OLMO0L.8 2.9
Pentachlorophenol 360 200 CLP SOW OLMO01.8 2
LPAHs in pa/kg (ppb)
Naphthalene 2100 100 CLP SOW OLMO01.8 2)
2-Methylnaphthalene 670 100 CLP SOW OLMO1.8 (2)
Acenaphthylene 1300 100 CLP SOW OLMO1.8 2)
Acenaphthene 500 100 CLP SOW OLMOL.8 2)
Fluorene 540 100 CLP SOW OLMOIL.8 @)
Phenanthrene 1500 100 CLP SOW OLMO01.8 @)
Anthracene 960 100 CLP SOW OLMO01.8 @)
HPAHs in up/ke (ppb)
Fluoranthene 2500 100 CLP SOW OLMO1.8 )
Pyrene 3300 100 CLP SOW OLMO1.8 )
Benzc(a)anthracene 1600 100 CLP SOW OLMQ1.8 @)
Chrysene 2800 100 CLP SOW OLMO1.8 @
Total Benzofluoranthene (10) 3600 100 CLP SOW OLMO01.8 @)
Benzo(a)pyrene 1600 100 CLP SOW OLMOI1.8 )
Indeno(1,2,3-cd)pyrene 690 100 CLP SOW OLMO01.8 )
Dibenzo(a,h)anthracene 230 100 CLP SOW OLMO01.8 )
Benzo(g,h,i)perylene 720 100 CLP SOW OLMO01.8 @)
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Table MW-6

Methods of Analysis and Detection Limit Goals

Detection Test Methods

SQO Limit Goals Sediments
Analyte 8 Reference | Method
P CIDES/PCBs in b
Total PCBs 150 80 CLP SOW OLMO1.8 (5,6)
4,4'-DDE 9 8 CLP SOW QOLMO01.8 (6)
4,4'-DDD : 16 3 CLP SOW OLMO01.8 (6)
4,4'-DDT 34 8 CLP SOW OLMO1.8 (6)
Chlordane (alpha, gamma) 8 CLP SOW OLMO1.8 ()]
Aldrin 3 CLP SOW OLMO01.8 ()]
Dieldrin 8 CLP SOW OLMO1.8 (6)
Heptachior 8 CLP SOW OLMO01.8 ()]
Lindane 8 CLP SOW QLMO01.8 (8)
Notes:

(1) CLP digesticn is 1gm/200 ml. Our digestion would be 1 gm/100 mi.

(2) Target analytes detected below the established linear range of the instrument
but meeting the mass spectral identification criteria will be J-flagged as estimate values.

(3) Determined in the ABNs analysis.

(4) Determined in the pesticide fraction.

(5) Tota] values are calculated by summing concentrations above detection limits.
Concentrations not detected at the detection limit value will not be included.

(6) Modified as necessary for the limited target anlayte list and including any or all of the following cleanups:
florisil cleanup; SW 846 Method 3620; sulfite sulfur cleanup; or elemental mercury cleanup for sulfur.

(7) Based cn Krone et al., 1989 (NOAA) A method for analysis of Butyltin species and measurement of butyltins
in sediment and English Sole Livers from Puget Sound. Modified to achieve required DLG (SOP).

(8) Based on dry weight with assumption of sediment moisture content <50%.

() Detection limit goal is below anlayte’s method detection limit. Samples with no semivolatile target
analytes detected above the SQO value(s) will be reanalyzed, subsequent to further concentration of
the sample extract, as a2 means to achieve detection limit goals. Please note that detection limits are
kighly matrix dependent, and may not always be achievable.

(10) Sum of benzo(b)fluoranthene and benzo(k)fluoranthene.

(11) Antimony will be analyzed along with other metals; however, QC criteria will not be enforced to
reanalyze the sample. |

M Standard Methods, 18th Edition

DLG Detection Limit Goals

CLP Contract Laboratory Program

MCAWW Methods for the Chernical
Analysis of Water and Waste

PSEP Puget Sound Estuary Program

Actual Sample Detection Limits may vary from Method Detection Limits depending
on the influences of limited sample volume, matrix mterferences, blank contamination,
and moistyre content of sediments.
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Table MW-6
Methods of Analysis and Detection Limit Goals

Middie Waterway Estuarine Natural Resources Restoration Proposal

Detection Test Methods
SQO Limit Goals Sediments
Analyte (8) Reference | Method
CHLOR. AROMATICS in ug/kg (ppb)
1,3-Dichlorobenzene 170 100 CLP SOW OLMO01.8 @2,3)
1,4-Dichlorobenzene 110 100 CLP SOW OLMO1.8 2,3)
1,2-Dichiorobenzene 50 45 CLP SOW OLM01.8 @,3)
1,2,4-Trichlorobenzene 51 30 CLP SOW OLMO1.8 2.3)
Hexachlorobenzene 22 8 CLP SOW OLMOI.8 (4,6)
|CHLOR. ALTPHATICS in pg/kg (ppb)
Hexachlorobutadiene 11 8 CLP .|SOW OLMO01.8 4,6)
PHTHALATE ESTERS in ug/kg (ppb) '
Dimethy] phthaiate 160 100 CLP SOW OLMOL.8 2)
Diethyl phthalate 200 100 CLP SOW OLMOIL.8 2)
Di~n-butyl phthalate 1400 100 CLP SOwW OLMO1.8 ()
Butylbenzylphthalate 900 100 CLP S0W QLMO01.8 2)
Bis(2-ethyihexyl)phthalats 1300 100 CLP SOw OLMO01.8 2)
Di-n-octyl phthalate 5200 100 CLP SOW OLMO1.8 @)
MISC. OXY. COMPOUNDS in gp/ke (ppb) '
Benzyl aleohol 73 50 CLP SOW OLMO1.8 @)
Benzoic acid 650 500 CLP SOW OLMO1.8 @
Dibenzofuran 540 100 CLP SOW OLMOL.8 @)
N-nitrosodiphenylamine 28 28 CLP SOW OLMO1.8 @9
VOLATILE ORGANICS in ug/ke (ppb)
Tetrachloroethene 57 20 CLP SOW OLMO1.8 )
Trichloroethene 20 CLP SOW OLMO1.8 2)
Ethylbenzene 10 10 CLP SOW OLMO1.8 2)
Total xylenes 40 20 CLP SOW OLMO1.8 )
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5.1.2 Chemical Analysis

Sediments, subsurface soils and bank material will be analyzed for the chemicals listed in Table
MW-6. This table also lists the preparation and analysis method, sediment method detection limit,
and sediment standards (EPA and State Department of Ecology). Every effort will be made to

achieve detection limits below the Sediment Quality Standards (SQS), and the testing laboratory
will be specifically notified of importance of the SQS detection limit requirements.

5.1.3 Quality Assurance/Quality Control Requirements

Complete QA/QC requirements are presented in the Quality Assurance Project Plan (Appendix
B).
5.2 LABORATORY WRITTEN REPORT

A written report will be prepared by the analytical laboratories documenting all the activities
associated with the sample analyses. At a minimum, the following will be included in the report:

o Results of the laboratory analyses and QA/QC results

o All protocols used during analyses and explanation of any deviations from the
sampling plan protocols

o Chain-of-custody procedures, including explanation of any deviation from those
identified in this plan

o Location and availability of data.

As appropriate, this sampling plan may be referenced in describing protocols. Further reporting
that will be completed by the City is detailed in Section 6.0.

5.3 GEOLOGIC MAPPING

Test pits, trenchs and bank areas will be field-logged during sample coliection and a
stratigraphic map prepared inorder to guide eventual project construction. Field logging
will be conducted by qualified staff from Parametrix.
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6.0 BIOLOGICAL TESTING

The City plans will conduct biological analysis on three samples collected in the tideflat area in
conjunction with chemical analysis of those samples. In upland areas, a tiered approach will be
utilized. Coordination between agency and local government staffs will be maintained throughout
the analytical and biological testing process, described below.

6.1 BIOASSAY LABORATORY PROTOCOLS

Samples will be collected at three tideflat stations for biological analysis; in upland areas, a tiered
testing approach will be used. Biological testing, and associated chemical re-testing, will be
undertaken on any upland sample which has one or more chemicals above Minimum Cleanup
Levels (MCULs). For samples in which one or more parameters exceed Sediment Quality
Standards but not MCULSs, the need for bioassay testing will be evaluated on an individual basis in
consultation with the agencies. Testing will include the standard Ecology sediment suite of
bioassays. To the maximum extent practicable, chemical results will be provided for bioassay
decisions within 28 days of the first sample collection. The rematning 28-day period will allow for
bioassay preparation as well as re-tests, if necessary.

Bioassay testing requires that test sediments be matched and run with an appropriate reference
sediment to factor out sediment grain-size effects on bioassay organisms. The approach to
selecting reference sediment samples is outlined below:

Highest priority for testing will be the conventional parameters, specifically, the sieve-
analysis portion of grain size determination. These early results are used to support the
selection of the reference sediment(s).

The laboratory performing the biological analysis will coliect the identified reference
sediments as soon as the location is selected. The guidance received by the regulating
agencies will assist the City in locating a suitably matched reference sediment. Wet-sieving
in the field, however, is essential in finding an adequate match. The location of the
reference sediment sampling station will be recorded to the nearest 0.1 second.

All sediment samples for potential bioassays will be stored at 4°C, with headspace purged with
nitrogen. pending initiation of bioassay testing. All bioassay analyses, including re-tests, will
commence within 56 days after collection of the first core section in the sediment composite to be
analyzed. Chain-of-custody procedures will be maintained by the laboratory throughout biological
testing.

Bioassay testing will be pre-planned to initiate appropriate testing as soon as possible after the
analytical results have been received. This includes obtaining test organisms and control and
reference sediments in a timely manner. This approach will support the opportunity for any re-
testing to occur within the 56-day holding period, if necessary. As initial chemistry data becomes
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available, the project manager and the bicassay laboratory representative will coordinate closely
with Ecology to expedite biological testing decisions.

The acute toxicity bioassays prescribed by Ecology (amphipod, echinoderm embryo, saline extract
Microtox) and juvenile Neanthes will be conducted on each sample identified for biological testing.
All biological testing will be in compliance with Recommended Protocols for Conducting
Laboratory Bioassays on Puget Sound Sediments (USEPA, Region 10), with appropriate
modifications as specified by the agencies. General biological testing procedures and specific
procedures for each sediment bioassay are summarized below.

6.2 GENERAL BIOLOGICAL TESTING PROCEDURES
6.2.1 Negative Controls

Negative control sediments are used in the amphipod and Neanthes bioassays to check laboratory
performance. Negative control sediments are clean sediments in which the test organism normally
lives, and exposure to which is likely to incur low mortality.

The sediment larval testy will utilize a negative seawater control rather than a controi sediment.

The Microtox test has a blank incorporated in the test as a negative control and does not use a
negative sediment or seawater control.

The amphipod, sediment larval, and Neanthes tests all have performance standards for negative
controls, which are identified in Section 6.3.

6.2.2 Reference Sediment

For test comparison, bioassay reference sediments are used which closely match the grain size
characteristics of the test sediments. The reference sediment data are used to statistically block
physical effects of the test sediment. The City, upon the advise of Corps of Engineer dredge
disposal staff, expect to utilize a station in Carr Inlet for reference sediment collection.

All reference sediments will be analyzed for conventional parameters, which include: total solids,
total volatile solids, total organic carbon, ammonia, total sulfides, and grain size.

All bioassays have performance standards for reference sediments (see Section 6.3). The decision
to re-test will be made in consultation with the agencies.

6.2.3 Replication

Five laboratory replicates of test sediments, reference sediments, and negative controis will be run
for each bioassay. The Microtox test includes a dilution series with five replicates at the highest
concentration as per the PSEP guidelines.
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6.2.4 Positive Controls

A positive control will be run for each bioassay. Positive controls are chemicals known to be toxic to
the test organism. These provide an indication of the sensitivity of the particular organisms used in a
bioassay. Cadmium chloride will be used for the amphipod, Neanthes, and sediment larval bioassays.
Phenol will be used for the Microtox test.

6.2.5 Monitoring of Sediment and Water Quality Parameters

Water quality monitoring will be conducted daily for the amphipod and sediment larval tests, and every
other day for the Neanthes biomass bioassay. Parameters measured will be salinity, temperature, pH,
and dissolved oxygen. Monitoring will be conducted for all test sediments, reference sediments, and
negative controls (including seawater controls). Parameter measurements must be within the limits
specified for each bioassay. One replicate test vessel representing each station will be monitored for
water quality parameters. Ammonia and sulfides will be determined at test initiation and termination.
Initial ammonia and sulfide measurements for each treatment will be taken from a separate chemistry
beaker set up to be identical to the other replicates within the treatment group, but without test
organisms. Final aqueous ammonia and sulfide measurements will be taken at the end of the test from
the beakers used for monitoring the other water quality parameters. If any of these parameters are
outside the levels recommended in the protocol, the Department of Ecology will be contacted.

Prior to initiation and immediately following termination of the bioassays the redox potential of test
sediments from each station will be measured, and the values recorded.

6.3  BIOASSAY-SPECIFIC PROCEDURES
6.3.1 Amphipod Bioassay

This test involves exposing the amphipod Rhepoxynius abronius to test sediment for ten (10) days and
counting the number of surviving amphipods at the end of the exposure period. Daily emergence data
and the number of amphipods failing to re-bury at the end of the test will also be recorded. Test validity
will be ensured by performance standards.

The Sediment Quality Standard (passing) is defined by a maximum of 25% percent mortality and
mortality levels statistically different (higher) than reference sediments. The reference sediments have a
performance standard of 25 percent mortality and the control sediments have a performance standard
of 10 percent mortality.

Sediment and water quality parameters will be measured as outlined in Section 6.2.5. The agencies will
be consulted immediately if any abnormal observations are made.

City of Tacoma 47
Estuarine Natural Resources Restoration Proposal
6/21/95



6.3.2 Sediment Larval Bioassay

This test monitors larval development of a suitable echinoderm species (either Strongylocentrotus
purpuratus or Dendraster excentricus) in the presence of test sediment. The test is run until the
appropriate stage of development is achieved in a sacrificial seawater control . At the end of the test,
larvae from each test sediment exposure are examined to quantify abnormality and survival.

The sediment larval bioassay has a variable endpoint (48-96 hours) which is determined by the
developmental stage of organisms in a sacrificial seawater control. Initial counts will be made for
a minimum of five 10-mi aliquots. Final counts for seawater control, and reference and test
sediments will be made on two 10-ml aliquots from each replicate.

The state standard (passing) is defined by statistical significance from reference sediments and less
than 15% of the mean mortality/abnormality observed in reference sediments. The seawater
control has a performance standard of 50 percent combined mortality and abnormality.

Sediment and water quality parameters will be monitored as outlined in Section 6.2.5. In the event
any abnormal observations are made, the agencies will be contacted immediately.

6.3.3 Microtox Bioassay

The Microtox bioassay will test the bioluminescence of the bacterium Photobacterium
Pphosphoreum following a 15-minute exposure to a saline extract of test sediment. All five
replicates at the highest dilution will be run simultaneously with the dilution series.

The state standard (passing) is defined by significant difference from reference and mean
luminescence greater than 80% of reference.

6.3.4 Juvenile Infaunal Species Bioassay

Juvenile polychaetes (Neanthes arenaceiodentata) are used to assess the effect of the test
sediment on growth. This bioassay determines the relative change in polychaete biomass following
20 days of exposure to test, reference, and control sediments. There are five organisms per test
vessel, with the exception of the positive control, which has 10 organisms per test vessel.,

The state standard (passing) is defined by significant difference from reference and mean rate of
biomass growth greater than 70% of reference. The control sediment has a performance
standard of 10 percent mortality. The reference sediment has a performance standard of 80
percent of the mean biomass growth rate of that observed in the control.

Sediment and water quality parameters will be monitored as outlined in Section 6.2.5. In the event
any abnormal observations occur, the agencies will be contacted immediately.
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6.4  Interpretation

Test interpretations consist of endpoint comparisons to control and reference sediments on an
absolute or relative percentage basis, as well as statistical comparison to the reference sediment.
Bioassay results will be interpreted based upon criteria outlined below..

Test Criteria Reference Area/Control Performance Standards

Amphipod  Test mean mortality <25%  Control Sediment < 10% mortality;
and significantly different from Reference sediment , 25% mortality
reference (P<0.05)

Echinoderm  Test mean abnormality and  Seawater control < 50% combined
Embryo mortality >15% of mean abnormality and mortality
reference response and

significantly different
from reference (P<0.05)
Neanthes Mean biomass < 70 % of Control sediment < 10% mortality;
Growth mean reference biomass and Reference sediment biomass > 80%
significantly different from  control biomass.
reference.
Benthic Mean abundance of any one Assemblage representative of unimpacted
Major group < 50% of reference  areas of Puget Sound; richness and abundance
Taxa and significantly different within normal range of natural vaniability;
from reference (P< 0.05) pollution-sensitive taxa present; pollution
tolerant taxa not numerically dominant.
Benthic Mean index less than Assemblage representative of unimpacted

Richness &  and significantly different areas of Puget Sound; richness and abundance
Abundance from reference (P <0.05)  within normal range of natural variability;
pollution-sensitive taxa present; pollution
tolerant taxa not numerically dominant.

6.5 Bioassay Re-test

Any bioassay re-test will be fully coordinated with, and approved by, the regulating agencies.
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6.6 LABORATORY WRITTEN REPORT

A written report will be prepared by the laboratory, documenting all the activities associated with
sample analyses. At a minimum, the following will be included in the report:

0 Results of the laboratory bioassay analyses, including control charts for each
bioassay and 50 calculations, and QA/QC results, reported both in hard copy
and in the Corps' DAIS data format, if requested. Raw data will be legible or
typed. lllegible data may result in the need for a re-test if the agencies cannot
interpret the data.

o All protocols used during analyses, including explanation of any deviation from the
EPA CLP or PSEP Protocols and the approved sampling plan.

o Chain-of-custody procedures and copies of completed forms, including explanation
of any deviation from the identified protocols.

As appropriate, this sampling plan may be referenced in describing protocols.
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7.0 REPORTING
7.1 QA REPORT

The project QA representatives will prepare a QA report based on field sampling techniques and
review of the laboratory analytical data. The laboratory QA/QC reports will be incorporated by
reference. This report will identify any field and laboratory activities that deviated from the
approved sampling plan and the referenced protocols. It will make a statement regarding the
overall validity of the data collected. The QA/QC report will be incorporated into the final report.

7.2 FINAL REPORT

A written report shall be prepared and submitted by the City, documenting all activities associated
with collection, compositing, and transportation of samples as well as chemical and biological
analysis of samples. The chemical and biclogical reports will be included as appendices. At a
minimum, the following will be included in the final report:

o Type of sampling equipment used.

o Protocols used during sampling and testing, and an explanation of any deviations
from the sampling plan protocols.

0 Descriptions of each sample adequate to provide a visual representation of the
sediment

o Methods used to locate the sampling positions.

o Locations where the sediment samples were collected. Locations will be reported

in latitude and longitude, to the nearest tenth of a second.

o Chain-of-custody procedures used, and explanation of any deviations from the
sampling plan procedures.

o Description of sampling and compositing procedures.
0 Final QA report as described in Section 7. 1, above.

0 QA data required by Ecology for data validation prior to entering data into their
Sediment Quality database. These data are listed in Appendix B.

0 All raw data required for DAIS as identified in Appendix B.

o Sampling and analysis cost data will be submitted upon project completion on
forms provided by the agencies.
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APPENDIX B

POTENTIAL ISSUES OF CONCERN
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POTENTAL ISSUES OF CONCERN
Sampling:

Deviations from the sampling and analysis plan

Very poor recovery (<50%)

Survey errors

Equipment changes

Positioning problems

Sampling station access problems

Lost coolers/samples

Inability to locate reference sediment with a proper grain size match based on wet-sieving
results (reference sediment must not be significantly finer than test sediments).

(=B =T e I « T o B o I « B o

Chemical Testing:

o Deviations from the Sampling and Analysis Plan
o Poor QA/QC results
0 Detection limit problems.

Biological Testing:

Deviations from the Sampling and Analysis Plan

High ammonia or sulfides (prior to bioassay)

Reference sediment performance failure

Control sediment or seawater control performance failure

Significant water quality deviations

Significant deviations of LCS0/EC50 from expected range

Obvious adverse conditions or unusual organism mortality

Predation

Indigenous population of test species in test, reference or control sediments
Any retests.
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APPENDIX C

QUALITY ASSURANCE PROJECT PLAN

City of Tacoma
Estuarine Natural Resources Restoration Project



1.0 LABORATORY METHODS, QUALITY ASSURANCE, AND QUALITY CONTROL FOR
SEDIMENT QUALITY ANALYSIS - CHEMISTRY

L1 Introduction

The purpose of the Quality Assurance Project Plan (QAPP) presented herein is to give, in
specific terms, the objectives, organization, and functional activities, associated with the
sampling and analysis activities as set forth in the Sampling and Analysis Plan for the Middle
Waterway Estuarine Natural Resources Restoration Project. This QAPP covers the sampling
and analysis of upland (trenches and test pits), bank, intertidal surficial (0 to 10 cm) and intertidal
core sediment samples for this project.

This document is based upon the QAPP prepared for recent Foss Waterway sediment predesign
sampling and analysis. A number of EPA documents were used as aids in preparing the Foss
document, including a specific set of EPA guidelines. This document, by extension, is designed
to be consistent with and to meet the intent of EPA requirements.

Field activities, including sample collection and station surveys, will be conducted by City
personnel with the aid of professional staff of Parametrix, Inc. for field logging of upland
material. Chemical analyses of samples will be for TOC, tributyltin, semivolatiles, pesticides,
PCB compounds, and other parameters as listed in Table 1-2. Table 1-6 summarizes samples by
type (e.g. upland test pit, field duplicate). Laboratory analysis will be conducted by the City of
Tacoma Laboratory, except for tributyltin, TOC and grain size; an outside laboratory will be
utilized for these analyses.

The City Lab is in the process of Washington state accreditation for sediment analysis; however,
EPA has indicated that in general the use of the City Laboratory is acceptable for sediment
quality analysis in Commencement Bay, based upon results of Foss Waterway sampling and
analysis results The City Laboratory Quality Assurance Manuals and standard operating
procedures (SOP) have previously been submitted to EPA.

1.2 Project Organization and Responsibility

Quality assurance responsibilities of project personnel are surmnmarized in Table 1-1.

1.3 Quality Assurance Objectives for Measurement of Data in Terms of Precision, Accuracy,
Representativeness, Completeness, and Comparability

The primary quality assurance objective of this project is to ensure the collection of data of

known and acceptable quality that are useful for achieving the goals of the City of Tacoma
Middle Waterway Estuarine Natural Resources Habitat Restoration Project.
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The quality of the laboratory data is assessed by precision, accuracy, representativeness,
comparability, and completeness (the "PARCC" parameters). Definitions of these parameters
and the applicable quality control procedures are given below.

MMMM&

The applicable quality control procedures and quantitation limits are dictated by the specific
analytical methods employed and the intended use of the data. For this project, the chemical data
will be used to assess the nature and extent of contamination within the study area. Chemical
analysis for the parameters in Table 1-2 will be performed on the sediment samples. This table
presents a compilation of analytes of concern with their associated method of analysis, detection
limit goals, and the SQOs for sediment samples. Tables 1-3 and 1-4 present the Project precision
- and accuracy objectives, which reflect necessary method modifications for achieving required
detection limits. Table 1-5 presents the SRM/CRM results acceptance criteria. Table 1-6isa
field and QC sample summary.

Duality A Objecti

Precision. Precision measures the reproducibility of measurements under a given set of
conditions. Specifically, it is a quantitative measure of the variability of a group of
measurements compared to their average values. Precision is generally evaluated using both
MS/MSD results and field duplicate results. MS/MSD results provide information on laboratory
(only) precision, while field duplicates provide information on field and lab precision combined.

Analytical precision is measured through matrix spike/matrix spike duplicate (MS/MSD)
samples for organics analyses, MS/duplicate for metals, and through duplicate samples for other
inorganic analyses. Analytical precision is quantitatively expressed as the relative percent
difference (RPD) between the MS/MSD or duplicates. Analytical precision measurements will
be carried out on intertidal sediment samples at a minimum frequency of one per batch of
sediments (20 or fewer field samples per intertidal batch, which consists of one or more sample
delivery groups) or one in 20 samples per matrix analyzed, whichever is more frequent. A
quantitative definition of the RPD is given in Section 1.12. The quality assurance objectives are
presented in Table 1-3.

Two field duplicates (homogenized samples, except VOA and sulfides) will be collected and
analyzed for this project. Considering high variability of sediment matrix and uncertainties
associated with the field sampling, and based on the data from previous similar sediment project,
the precision acceptance criteria for field duplicates will be equal to or less than 50% RPD. The
field replicate results will be evaluated to establish field variability of the sediments.

Accuracy. Accuracy measures the closeness of the measured value to the true value. The
accuracy of chemical test results is assessed by analyzing standard reference materials or by
"spiking" samples with known standards (surrogates and/or matrix spike) and measuring the
percent recovery. A quantitative definition of percent recovery is given in Section 1.12.
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Accuracy measurements for sediment samples will be carried out in accordance with CLP SOW
requirements for organic and inorganic analyses and at a minimum frequency of one per batch or
one in 20 samples per matrix analyzed, whichever is greater.

As additional laboratory internal QC check samples for this project, the laboratory will also
analyze the applicable sediment standard reference materials (SRMs) or certified reference
materials (CRMSs) using the project specific methodologies (Tabie 1-2) (which may not be the
same as the SRM/CRM employed) for limited selected samples. The availability of SRMs and
CRMs are subject to change and specific catalog numbers may vary: hence, the associated
certified values and acceptance ranges may change accordingly. The SRM/CRM accuracy
requirements are presented in Table 1-5. The generated data will be evaluated based on the
certified values and associated uncertainties provided in the "Certificate of Analysis" of the
SRMs/CRMs, and the accuracy acceptance criteria are presented in Table 1-5. The SRM/CRM
data are intended for use in evaluating the consistency of the analytical methods. Therefore, no
data will be rejected or samples reanalyzed based on SRM results alone.

In the event that low recoveries of SRM ABN and pesticides/PCBs analytes are encountered,
blank spikes may be concurrently analyzed with the SRM. Acceptable blank spike recoveries
would indicate the analytical process was in control and support the validity of the data.

Representativeness. Representativeness measures how closely the measured results reflect the
actual concentration or distribution of the chemical compounds in the matrix sampled. The
sampling plan design, sampling techniques, and sample handling protocols (e.g., storage,
preservation, and transportation) have been developed to assure representative samples; these
procedures are discussed in the Sampling and Analysis Plan (SAP). Field duplicates will be
collected from the homogenized sample (except VOA and sulfide samples) to evaluate the
precision (reproducibility) of the field procedures (sample collection, processing) and to assess
laboratory method variation. The field duplicates for VOA and sulfide analyses will be collected
first from the same grabs without mixing. For the composite samples, equal aliquots of
subsamples will be layered in the sample containers. Sulfide composite samples will be mixed
with ZnOAc preservative in the closed sample containers in the field. Laboratory method blanks
will be run at a minimum of 5 percent frequency or one per batch, whichever is more frequent, to
assess laboratory contamination.

Completeness. Completeness is defined as the percentage of measurements made which are
judged to be valid measurements. The completeness of the data will be the number of acceptable
data points over the total number of data points times 100. A target completeness goal for this
work will be 90 percent. A quantitative definition of completeness is given in Section 1.12.

Comparability. Comparability is a qualitative parameter expressing the confidence with which
one data set can be compared with another. The use of standard techniques for both sample
collection and laboratory analysis should make data collected from same sampling locations and
depth comparable to both internal and other data generated.

Middle Waterway Estuarine Natural Resources Project I-3
Laboratory Procedures and Quality Assurance Plan



1.4 Sediment Sampling Proceditres

Sample site location and description and sampling procedures are detailed in the SAP. The plan
outlines the data needs identified for this work and the specific procedures to be used to obtain
representative samples to fulfill these data needs. The information provided within the QAPP
outlines the data documentation procedures which will be followed to assure quality data. The
documentation procedures include specific data forms for recording field observations and
Sample Custody Records.

To control the quality of samples submitted for laboratory analysis, established preservation and
storage measures will be followed. Table 1-7 provides information on holding times, sample
containers, and sample preservation requirements for sediment samples. All sediment sample
containers will be provided by the City or contract lab. The labs will either clean the sample
containers and conduct the certification analyses or purchase precleaned and certified free of
contamination sample containers from environmental sampling supply companies. The
analytical results and the certifications will be kept in the laboratory project files.

The containers are precleaned by the laboratory or supplier(s) to one of three specifications,
depending on the analytical purpose, as described below:

> Procedure 1. For extractable organics (acid/base/neutral compounds). The 16 ounce clear
glass jars, teflon liners, and caps are washed in hot tap water using laboratory grade non-
phosphate detergent. All are then rinsed three times with hot tap water. All are then rinsed
once with 1:1 nitric acid (metals-grade HNO3 and ASTM deionized water) and then rinsed
three times with ASTM Type I deionized water. A final rinse is made using pesticide grade
methylene chloride. The jars and teflon liners are oven-dried at 125°C, then allowed to cool
to room temperature in an enclosed, contaminant-free environment before assembling.

» Procedure 2. For metals and miscellaneous inorganic constituents. The 16 ounce jars and
caps are washed in hot tap water using laboratory grade non-phosphate detergent, then rinsed
three times with hot tap water followed by one rinse with 1:1 nitric acid (metals-grade HNO3
and ASTM deionized water). All are then rinsed three times with ASTM Type I deionized
water, inverted and air-dried in a contaminant-free environment before assembling.

» Procedure 3. For volatile organics. The 2 ounce glass jars, screw caps, and teflon liner
inserts are washed in hot tap water using laboratory grade non-phosphate detergent. The jars
are then rinsed and dried in a dryer. The caps are rinsed and air dried in a wire basket. After
the jars are dried they are heated in the VOA oven overnight at 100°C and then allowed to
cool to room temperature. The jars are then capped for storage and labeled with a lot number
that reflects the date of preparation.
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L5 Sample Custody

This section provides guidance on labeling and custody of samples.
Sample Labeling and Nomenclature

Sample labels will clearly indicate the sample number. Depth interval, date, sampler’s initials,
and any pertinent comments will also be included. The sample numbers will be cross-referenced
with the sample locations in the field log book. Blind field duplicates, SRM samples, and
rinseate blands will be labeled with a fictitious sample number. Labels will be partially pre-filled
out and put on the sample containers in the City lab. Specific sampling information (such as
sampling time and person, etc.) will be fiiled out at the time of sampling.

Sample Custody

Definition of Custody. After recovery, samples will be maintained in the Citys custody. For
purposes of this work, custody will be defined as follows:

» In plain view of the field representatives:

> Inside a cooler which is in plain view of the field representative; or

> Inside any locked space such as a cooler, locker, car, or truck to which the field
representative has the only immediately available key(s).

Custody Records. A chain of custody record will be initiated at the time of sampling for each
sample collected. This record will be signed by the sampler and others who subsequently hold
custody of the sample.’

Sediment samples will be stored in coolers and transported to the laboratories for physical and
chemical testing. '

Custody Seal. Samples selected for chemical analyses along with their respective custody
records will be transported to the chemical laboratory in coolers with custody seals affixed.

Laboratory Custody Procedures

Laboratory custody procedures ensure that each sample is uniquely identified and stored in a
secure area. Access to the laboratory as a whole is restricted. Access to samples is restricted to
authorized laboratory staff.

Specific lab custody procedures for this work are provided in the lab QA Manual.

Sample Receipt. Samples will be received at the laboratory under chain of custody, the chain of
custody document having been initiated in the field. The Sample Custodian will observe and
record the condition of custody seals present on ice chests. Before signing the chain of custody
document, the samples will be inventoried to ensure that all containers are present.
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Sample Log In. At log in, the samples will again be inventoried to ensure that identification on
the sample containers and on the chain of custody are in agreement. Any discrepancies will be
noted on the chain of custody record and will be communicated immediately to City field
personnel.

Secure Sample Storage. Following log in, samples are removed to secure cold storage areas
appropriate to the sample type. Volatile organics aliquots are stored at 4°C, under lock and key,
in a refrigerator reserved for the purpose. They are stored separately from other sample types
and from standards.

Recordkeeping. All documents created and received associated with the samples are retained in
the case master file. All bench sheets, raw data, internal chain of custody documents, and other
paperwork generated during storage, handling, and analysis of the samples come together at the
completion of analysis, prior to reporting, and remain together filed underneath the laboratory
work order number.

1.6 Calibration Procedures and Frequency
Lab Calibration P /

The laboratory calibration procedures are specified in the laboratory SOPs and EPA CLP SOWs
for each parameter or the methods for non-CLP analyses. Lower concentration standards and
extended calibration curves will be used for organic analysis to achieve linear range at the
detection limit or below the SQOs, whenever possible.

» A 0.5 ppb standard will be incorporated into the VOA 5-point calibration curve to ensure
accurate quantitation of hits at the detection limit.

» Benzy! alcohol and benzoic acid standards will be added to the semivolatile calibration.

» The laboratory will attempt to extend the linear range of the semivolatile method by running
low level calibration standards at 5 ng/pl, 2 ng/ul, and 1 ng/pl in addition to the standard
CLP 5-point concentration range (8-point calibration). The intent will be quantify analytes at
DLG levels.

» Hexachlorobutadiene and hexachlorobenzene standards will be added to the pesticides/PCBs
calibration, and these two compounds will be determined in pesticides/PCB analysis instead
of in semivolatile analysis.
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1.7 Sediment Analytical Procedures
Table 1-2 presents the target list of compounds to be analyzed.

In general, all organic and metal analyses for sediments will be performed in accordance to
protocols specified on the Statement of Work (SOW) (ILM03.0 and OLMO01.8) for the EPA
CLP. Some analyses will be performed with SW 846 methods (Table 1-2). In some cases,
detection limits lower than those in the SOW CLP protocols are required for particular analytes
to provide sufficient data resolution for purposes of comparison with sediment cleanup
objectives. In such cases modifications to established analytical methods will be necessary to
achieve project data quality objectives. For instance, the sample size and final volume of the
digestate or extract may have to be adjusted to achieve the required quantitation limits as
described in more detail below.

Modifications to protocols for the énalysis of organic substances specified in the CLP SOW
OLMO01.8 include the following:

Semivolatile Orzani

» GC/MS semivolatile organic compound identifications will be made and concentrations will
be reported as long as spectral confirmation can be made. However, the lab will report any
concentrations detected below the established linear range of the instrument with "J"
(estimated) qualifiers when mass spectra confirm the presence of compounds. "J" flags may
also be assigned during data validation.

» To achieve the required quantitation limits, hexachlorobenzene and hexachiorobutadiene will
be determined in the pesticide fraction analyses instead in the semivolatile analysis. The only
method modification is to add these two compounds to the standard solution of the
pesticides/PCBs method.

» In the event it is the analyst's judgement that the potential exists for petroleum hydrocarbon
contamination in a sample, causing false PCB identification, a sulfuric aid cleanup and re-
analysis will be performed to confirm the presence or absence of the aroclor (PCB).

» Concentrations outside the instrument linear calibration range will be qualified "J"
(estimated).
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Y0As

» GC/MS volatile organic compound identifications will be made and concentrations will be
reported as long as spectral confirmation can be made. However, the lab will report any
concentrations detected below the established linear range of the instrument with "J"
(estimated) qualifters when mass spectra confirm the presence of compounds. "J" flags may
also be assigned during data validation.

Metals

Sediment samples for the analysis of metals may be digested by microwave or hot plate
procedures as specified in the CLP SOW ILM03.0. Modifications to protocols for the analysis of
metals specified in the CLP SOW ILM03.0 are:

» Hot plate sediment digest will be diluted to a final volume of 100 ml instead of 200 ml.

» Samples for lead analysis will be analyzed by graphite furnace or ICP.

Buwyltin

» GC/MS organotin compound identifications will be made and concentrations will be reported
as long as spectral confirmation can be made. However, the lab will report any
concentrations detected below the established linear range of the instrument with "J"
(estimated) qualifiers when mass spectra confirm the presence of compounds. "J" flags may
also be assigned during data validation.

» To achieve the project required quantitation limits and meet the data quality objectives for
tributyltin, the contract lab will extract two separate 20 gram aliquots of sediment via sonic
horn'technique and combine them prior to instrumental analysis, because lab R&D showed
that analyzing sample size any larger yielded unacceptable recoveries. The tributyltin will be
reported as tin.

» Three other organotin compounds (mono, di, and tetrabutyltin) will also be included in the
calibration. The monobutyltin, dibutyltin, and tetrabutyltin results will be treated as TICs in
the data validation.

Conventional analysis will be performed according to the lab SOPs and one of the following
references: Methods for the Chemical Analyses of Water and Waste; Standard Methods, 18th
edition, Puget Sound Estuary Program, or SW 846, as presented in Table 1-2, since no CLP
protocols have been established for these parameters.

Other method modifications and/or alternatives may be necessary due to the saline matrix of
sediment samples. In that case, EPA will be informed and the QAPP will be amended. All
results for sediment sample anatysis will be presented on dry weight basis.
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1.8 Internal Quality Control Checks

The internal quality control procedures will consist of the following:
st Calibrati

Sediment. Instrument calibration and standards as defined in the EPA CLP SOWs for organic
and inorganic analyses, the quality control specifications outlined in the laboratories' SOPs and
analytical methods as described in Sections 1.6 and 1.7 will be followed.

Blanks

Method Blank. Laboratory method blank measurements at a minimum frequency of 5 percent
or one per analytical batch, whichever is greater. An analytical batch contains a maximum of 20
field samples and consists of one or more SDGs.

Rinseate Blank. One rinseate blanks will be collected and analyzed for metals, semivolatiles,
VOAs, pesticides and PCBs. Sampling equipment will be rinsed with deionized water and the
rinseate will be placed in a sample container for analyses. Analyses of the rinseate blanks will be
according to methods as specified in Table 1-2 with appropriate modifications to sample
preparation for the water matrix. Rinseate blanks will be used to determine if any cross
contamination has occurred during sampling.

I ! Precisi

Duplicates/Replicates. Two field duplicates will be collected and used to evaluate laboratory
and field precision.

Matrix Spike/Matrix Spike Duplicates. MS/MSD or lab duplicate measurements will be
performed at a minimum frequency of 5 percent or one per analytical batch. The acceptance
criteria are presented in Tables 1-3 and 14. The estimated number of QC samples is presented
in Table 1-6.

Reports

Data reports will include a Quality Control Data Review for each analytical batch. CLP
documentation for each analysis, as described in the EPA SOWs for organic and inorganic
analysis (EPA, 1991 and undated, respectively), or according to the laboratory QA/QC
procedures described in previous sections when modifications to CLP procedures are used, will
be provided at request of the EPA project coordinator. For non-CLP procedures, data reports
will include necessary information and raw data (see Section 2.9) to allow reviewer to perform a
QA/QC review equivalent to CLP review, unless the EPA project coordinator approves a
modified data report.

All original data records will be maintained at the City laboratory for a period of at least ﬁvc
years from the time fo sampling-,
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1.9 Data Reduction, Validation, and Reporting

All data will undergo quality assurance/quality control evaluation. Data reduction, evaluation,
and reporting at the laboratory will be carried out as described in the EPA CLP SOWs for
organic and inorganic analysis (EPA, 1991 and undated, respectively) or based on the analytical
laboratory in-house protocols when CLP procedures are not used or not defined. The laboratory
protocols are presented in the laboratory SOPs,

Data Reduction, Validati ! Reporti

Sediment - Laboratory Data Validation. All analysts are required to complete a QC Non-
Conformance Memo documenting that corrective action has been taken when quality control
indicators fall outside of control limits. An in-control analysis requires no further action. A
memo noting out-of-control circumstances must be reviewed and initialed by the Quality Control
Officer (QCO). The QCO may concur with the corrective actions already initiated by the
analyst, or may require that further action be taken. If reanalysis is required, the review process
is repeated.

After the QC Non-Conformance Memo has been reviewed and accepted (which may occur after
reanalysis), the report of test resuits, associated quality control results, raw data, and QC memos
are transferred to the laboratory manager for review . The lab manager accepts the data,
initialing it, or rejects the data based on criteria such as surrogate and MS/MSD recovery values,
data package completeness, calibration, and correctly calculated sample results. If rejected, the
data are returned to the analyst via the QCO and reanalysis may be performed. After the analyst,
QCO and lab manager (if out of control events occurred) have accepted the data, the final report
is prepared.

Laboratory data flags, or qualifiers, are applied following the lab SOPs and EPA CLP protocols
for organic and inorganic analyses. These data flags may have different meanings than those
commonly employed by non-laboratory data reviewers. The flags will be defined in the
accompanying case narrative.

Detection Limits and Quantitation Limi

In general, detection limits will reflect the lowest levels of analyte that can be accurately and
reproducibly detected by the analytical method employed. Data for each target compound
generated in accordance with the EPA SOW for organics and inorganics analysis (EPA, 1992a
and 1992b) will be reported with a sample quantitation limit (SQL) by the lab for this project.
The SQL is defined as follows:
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SQL = The lowest reproducible concentration at which a chemical can be accurately and
reproducibly quantitated for a given sample. The SQL can vary from sample to sample
depending on sample size, matrix interferences, moisture content, and other sample-
specific conditions.

SQLs may be adjusted for a specific sample as a result of adjustments to the preparation or
analytical method (i.e., sample dilution, sample matrix or variations in sample mass or volume
extracted). Because SQLs take into account sample characteristics (i.e., matrix effects), sample
preparation, and analytical adjustments, these values are the most relevant quantitation limit for
evaluating non-detected chemicals.

Data Qualifiers

The data will be qualified by the iaboratory in accordance with established control limits (lab
SOPs and QC Manual) and with CLP laboratory data qualifier definitions for inorganic and
organic chemical data (EPA, 1991 and undated). Additional laboratory data qualifiers may be
defined and reported in order to more completely explain the laboratory's quality control
concerns regarding a particular sample result. All additional data qualifiers will be defined i in the
laboratory's case narrative reports associated with each case.

1.10 Performance and System Audits

The Laboratory Manager and Project Coordinator will monitor the performance of the field and
laboratory quality assurance program. This will be achieved through regular contact with the
field and analytical QA officers.

Field Performance

Fieid performance will be monitored through review of sample collection documentation, sample
handling records (chain of custody forms), field notebooks, and field measurements.

1.11 Preventative Maintenance
Field Prev ive Mai

Preventative maintenance of field instruments and equipment will follow manufacturer's
specifications. All routine maintenance will be recorded in instrument log books or directly on
the instrument as appropriate.

nalytical Lat Preventative Mai

Preventative maintenance in the laboratory will be the responsibility of the laboratory personnel
and analysts. This maintenance includes routine care and cleaning of instruments and mspectlon
and monitoring of carrier gases, solvents, and glassware used in analyses,
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Precision and accuracy data are examined for trends and excursions beyond control limits to
determine evidence of instrument malfunction. Maintenance will be performed when an
instrument begins to change as indicated by the degradation of peak resolution, shift in
calibration curves, decrease in sensitivity, or failure to meet one or another of the quality control
criteria. Details of the maintenance procedures for laboratories will be addressed in the
laboratory Quality Control Manual(s).

1,12 Specific Routine Calculations to be Used to Assess Data Precision, Accuracy, and
Completeness

Data assessment will be based on the data quality objectives. This will include data validation
procedures described in this attachment. The quantitative definitions of precision, accuracy, and
completeness are presented in this section.

Precisi

The results from matrix spikes and matrix spike duplicate analyses will be used to determine the
relative percent difference (RPD) between the pair of analyses. This is a measure of analytical
precision and can be calculated as follows:

(Ci - C)
RPD = —————— x /00
(C/ + C)/2”
Where:

RPD = relative percent difference
Ci = larger of the two observed values
Co = smaller of the two observed values

Accuracy

For spiked samples, the percent recovery (%R) can be used as the measure of accuracy as
follows:
%R =100 x (S-U) / Cga

Where: %R = percent recovery
Csa = actual concentration of spike added
S = measured concentration in spiked aliquot
U = measured concentration in unspiked aliquot
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Completeness

Measurement of completeness (C) can be defined as the ratio of acceptable measurements
obtained to the total number of planned measurements for an activity. Completeness can be
defined as:

%C = (Number of acceptable data points) x 100

(Total Number of data points)

1.13 Corrective Action

If quality control audits result in detection of unacceptable conditions or data, the project quality
assurance coordinator will be responsible for implementing corrective action and EPA will be
notified immediately. Specific corrective actions are outlined in each respective EPA CLP SOW
or method and include but are not limited to the following:

Identifying the source of the violation;

Re-analyzing or re-extracting samples if holding time criteria permit;
Resampling;

Evaluating and amending sampling and analytical procedures; and/or
Accepting data and flagging to indicate the level of uncertainty.

YVVVYy

Corrective actions may also be initiated as a result of other QA activities, including:

» Performance andits;
» System audits; and
» Laboratory/interfield comparison studies.

1.14 Quality Assurance Reports

After data have been received and evaluated by the City Laboratory Manager, a report
summarizing the specific QC checks will be written. This summary will also include:

» Validated data;

» Assessment of measurement data precision, accuracy, and completeness;
» Results of system and performance audits; and

» Significant QA problems and recommended solutions.

This report will be submitted to the laboratory manager for final confirmation of the validity of
the data. These reports will be included in the Data Report.
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Table 1-2
Methods of Analysis and Detection Limit Goals

Detection Test Methods

SQO Limit Goals Sediments
Analyte (8 Reference | Method
CONVENTIONALS & MISC.
Total Solids 1% sM 2540G
Total Vol Solids 1% M 2540 E
Total Organic Carbon 01% SW 846 9060 with I.R.
Ammonia 50 ppm MCAWW 350
pH NA SW 846 9045
Sulfide NA PSEP NA
Grain Size NA ASTM D-422
METALS in mp/kg (ppm)
Antimony 150 100 CLP SOW ILM03.0 an
Arsenic 57 1 CLP SOW ILM03.0 O
Chromium 1.2 CLP SOW ILM03.0 (1
Mercury 0.59 0.1 CLP SOW ILM03.0
Silver 6.1 1 CLP SOW ILM03.0 (1)
Copper 390 2.5 CLP SOW ILM03.0 (N
Nickel 140 4 CLP SOW ILM03.0 H
Cadmium 5.1 1 CLP SOW ILM03.0 H
Lead 450 0.6 CLP SOwW ILM0Q03.0 (1)
Zinc 410 2 CLP SOW ILM03.0 (1)
Tributyltin (as Tin) in pg/kg (ppb) 30 Laucks SOP |3550/8270 o)
|PHENOLS & SUB PHENOLS in ug/kg (ppb)
FPhenol 420 100 CLP SOW OLMO01.8 2
2-Methyiphenol 63 55 CLP SOW OLMO01.8 2)
4-Methyiphenol 670 100  |CLP SOW OLMO1.8 @)
2,4-Dimethyiphenol 29 29 CLP SOW OLMO1.8 2,9
Pentachlorophenol 360 200 |cLp SOW OLMO1.8 @
|LPAHSs in ug/kg (ppb)
Naphthslene 2100 100 CLP SOW OLMO1.8 (2)
2-Methylnaphthalepe 670 100 CLP SOW OLMOL.8 {2)
Acenaphthylene 1300 100 CLP SOW OLMOL.8 (2)
Acenaphthene 500 100 CLP SOW OLMO1.8 (2)
Fluorene 540 100 CLP SOW OLMO01.8 )
Phenanthrene 1500 100 CLP SOW OLMO01.8 2)
Anthracene 960 100 CLP SOW OLMO0L.8 2)
HP in b
Fluoranthene 2500 100 CLP SOW OLMO1.8 )
Pyrenc 3300 100 CLP SOW OLMOlL.8 @
Benzo{a)anthracene 1600 100 CLP SOW OLMOQ1.8 @
Chrysene 2800 100 CLP SOW OLMO1.8 v
Total Benzofluoranthene (10) 3600 100 CLP SOW OLMO01.8 @
Benzo(a)pyrene 1600 100 CLP SOW OLM01.8 (v3)
Indeno(1,2,3-cd)pyrene 690 100 CLP SOW OLMO1.8 @
Dibenzo{a,h)anthracene 230 100 CLP SOW OLMO01.8 (v))
Benzo(g,h,i)perylene 720 100 CLP SOW OLMO01.8 )




Table 1-1

Personnel Responsible for Quality Assurance Activities

Personnel

EPA Project Manager
Mary Kay Voytilla

Analytical Laboratory Manager
Christopher Getchell

Laboratory QA Officer
Judy Murray

City of Tacoma
Project Coordinator
Greg Zentner

; ibilit

Oversee project performance and compliance with EPA objectiv

Oversee laboratory analytical performance to ensure compliance.
Implementnecessary action and adjustments to accomplish
analytical project objectives.

Ensure the use of proper analytical procedures; ensure all quality
control indicators are within control limits specified; initiate
corrective action.

Coordinate City activities to implement required work.
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Table 1-2
Methods of Analysis and Detection Limit Goals

Detection Test Methods

SQO Limit Goals Sediments
Analyte (8) Reference | Method
CHLOR. AROMATICS in up/ke {ppb)
1,3-Dichlorobenzene 170 100 CLP SOW OLM01.8 2,3
1,4~-Dichlorobenzens 110 100 CLP SOW QLMO01.8 @3
1,2-Dichlorobenzene 50 45 CLP SOW OLMO01.8 @,3)
1,2,4-Trichlorobenzene 51 30 CLP SOW OLMO01.8 2,3
Hexiachlorobenzene 22 g CLP SOW OLMO01.8 {4,6)
CHILOR. ALIPHATICS in ug/ke {ppb)
Hexachlorobutadiene 11 8 CL?P SOW OLMO01.8 (4,6)
PHTHALATE ESTERS in gp/kg (ppb)
Dimethyi phthalats 160 100 CLP SOW OLMO1.8 )
Diethy] phthalate 200 100 CLP SOW OLMO01.8 2)
Di-n-buty! phthalate 1400 100 CLP SOW QLMO1.8 @)
Butyibenzyiphthalate 900 100 CLP SOW OLMO01.8 2
Bis(2-ethylhexyl)phthalate 1300 100 CLP SOW OLM01.8 @
Di-n-octyl phthalate 6200 100 CLr SOW OLMO1.8 @
MISC. OXY. COMPOUNDS in pg/ke (ppb) '
Benzyl alcoho} 73 50 CLP SOW OLMO1.8 @
Benzoic acid 650 500 CLP SOW OLM01.8 (2)
Dibenzofuran 540 100 CLP SOW OLMO1.8 (2)
N-nitrosodiphenylamine 28 28 CLP SOW OLMO01.8 2,9
YOLATILE ORGANICS in up/kg (ppb)
Tetrachloroethane 57 20 CLP SOW OLMO01.8 ()]
Trichloroethene 20 CLP SOW OLMO1.8 )
Ethylbenzene 10 10 CLP SOW OLMO1.8 2)
Total xylenes 40 20 CLP SOW OLMO01.8 2)




Detection Test Methods

SQO Limit Goals Sediments
Analyte (8) Reference Method
PESTICIDES/PCBs in pg/kg (ppb)
Total PCBs 150 80 ICLP SOW OLMO1.8 (5,6
4.4'-DDE 9 8 CLP SOW OLMO01.8 6
4,4'-DDD 16 8 CLP SOW OLMO1.8 (6)
4,4'-DDT 34 8 CLP SOW OLMOIL.8 (6)
Chilordane (zipha, gamma) ] CLP SOW OLMO1.8 [G)]
Aldrin ] CLP SOW OLMO1.8 (6)
Dieldrin 8 CL?P S50W OLMO01.8 (6)
Heptachlor 8 CLP SOW OLMO1.8 (6)
Lindane 2 CLP S0W OL.MO01.8 (5)
Notes:

(1) CLP digestion is 1gm/200 ml. Our digestion would be 1 gm/100 ml.
(2) Target analytes detected below tho established linear range of the instrument
but meeting the mass spectral identification criteria will be J-flagged as estimate values.

(3) Determined in the ABNs analysis.

(4) Determined in the pesticide fraction.

(5) Total values are calculated by summing concentrations above detection limits.

Coucentrations not detected at the detection limit value will not be included.

{6) Modified as aecessary for the limited target aniayte jist and including any or ali of the following cleanups:

florisil cleanup; SW 846 Method 3620; sulfite sulfur cleanup; or elemental mercury cleanup for sulfur.

(7) Based on Krone et al., 1989 (NOAA) A method for analysis of Butyltin species and measurement of butyltins

in sediment and English Sole Livers from Puget Sound. Modified to achieve required DLG (SOP).

(3) Based on dry weight with assumpticn of sediment moisture content <50%.

(%) Deiection limit goal is below anlayte’s method detection limit. Samples with no semivolatile target
anzalytes detected above the SQO value(s) will be reanalyzed, subsequent to further concentration of
the sample extract, as a means to achieve detection limit goais. Please note that detection limits are
highly matrix dependent, and may not always be achievable.

(10) Sum of benzo(b)fluoranthene and benzo(k)fluoranthene.

{i1) Antimony will be analyzed along with other metals; however, QC criteria will not be enforced to

reanalyze the sample. :

SM Standard Methods, 18th Edition

DLG Detection Limit Goals

CLP Contract Laboratory Program

MCAWW Methods for the Chemical
Analysis of Water and Waste

PSEP Puget Sound Estuary Program

Actuz] Sampie Detection Limits may vary from Method Detection Limits depen fing
on the influences of limited sample volume, matrix interferences, blank contamination,
and moistnre content of sediments,




Table 1-3
Quality Assurance Objectives
Accuracy and Precision of Matrix Spike,
Matrix Spike Duplicates, and Lab Duplicates for Sediments

Acceptance Criteria Acceptance Criteria
Accuracy  Precision Accuracy  Precision

Analyte (% Recovery (RPD) Analyte % Recovery  (RPD)

METALS PESTICIDES/PCBs

Antimony 30-150 30 44-DDT 23-134 50

Arsenic 60-128 35 gamma-BHC (Lindan 46- 127 50

Chromium 25-125 20 Heptachlor 35-130 31

Mercury 75-125 20 Aldrin 34-132 43

Silver 75-125 20 Dieldrin 31-134 38

Copper 75-125 20 Endrin 42 - 139 45

Nickel 75-125 20

Cadmium 75- 125 20 VOLATILE ORGANICS

Lead 75-125 20 Trichloroethene 62 - 137 24

Zinc 75125 20 Benzene 66-142 21

Tributyltin(1) 20 - 160 50 Toluene 59-139 21
Chlorobenzene 69 - 133 21

CONVENTIONALS 1,1-Dichloroethane 59-172 22

Total Organic Carbon 50-150 20 :

Ammonia(2) 50-128 30

Sulfide(2) 50- 150 30

Semi-Volatiles (ABNs) BY GC/MS

1,2,4-Trichlorobenzene 38-107 23
1,4-Dichlorobenzene 28 - 104 27
Acenaphthene 31-137 19
Pentachlorophenol 17-109 47
Phenol 26 -90 35
Pyrene 35-142 36
n-Nitroso-di-n-propytamin 41 - 126 38
2-Chlorophenol 25-102 50
4-Chloro-3-methyiphenol 26 - 103 33
4-Nitrophenol 11-114 50
2.4-dinitrotoluene 28 - 89 47
Note:

* When an upper control limit has been statistically established as less than 100%,
the analysis is considered in control up te a limit of 120%.
(1) Tributyitin analysis control limits are in-house default limits due to inadequate number of data
points for statistical determination (sonic horn technique).
(2) According to lab SOPs.



Analyte

TRIBUTYLTIN by GC/MS
Tritropyltin

ABNs by GC/MS
2-Fluorobiphenyl
2-Fluorophenol
2,4,6-Tribromophenol
dl4-p-Terphenyl
d5-Nitrobenzene
d5-Phenol
d4-2-Chlorophenol
d4-1,2-Dichlorobenzene

PESTICIDES/PCBs
Tetrachloro-m-xylene
Decachlorobiphenyl

VOAs by GC/MS
d8-Toluene
Bromofluorobenzene
d4-1,2-Dichloroethane

* Advisory

Table 1-4
Quality Assurance Objectives
Surrogate Recoveries for Sediments

Acceptance
Criteria
(%oRecovery)

20- 160

30-115
25-121
19-122
18- 137
23-120
24 -113
20 - 130*
20-130*

60 - 150*
60 - 150*

84 -138
59-113
70 - 121



Analyte

Metals
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Base/Neutrals

Anthracene
Benzo(k)fluoranthene
4-Chlorophenyl-phenylether
Chytsene
Di-n-octylphthaiate
Dibenzofuran
1,2-Dichlorobenzene
2,4-Dinitrotoluene
bis(2-Ethylhexyl)phthalate
Fluorene

Naphthalene
Phenanthrene

Pyrene

1,2,4-Trichlorobenzene

Acids
2-Chlorophenol
2,4-Dichlorophenol
2-Methylphenol
Pentachlorophenol
2,4,6-Trichlorophenol

Pesticides

Aldrin

beta-BHC
4,4'-DDD
4,4-DDE

4,4-DDT

Dieldrin

Endrin

Heptachlor
Heptachlor Epoxide

{1) Note: No sample will be reanalyzed and no data wil be rejected based on SRM/CRM results alone.

Table 1-5
SRM/CRM Recovery Acceptance Criteria

Accuracy (1)

(% Recovery or range in pg/kg)

MESS-2
80-120%
80-120%
80-120%
80-120%
80-120%
80-120%
80-120%
80-120%
80-120%
80-120%

ERA 327
2530 - 8490
2310 - 5700
3040 - 6390
1270 - 3690

2580- 11800
2700 - 7790
1060 - 13800
2910 - 8970
1450 - 3620
4070 - 11400
787 - 3990
1810 - 5180
1900 - 5430
1230 - 6810

ERA 327
1650 - 5410
5080 - 12300
2150- 13200
1980 - 10600
2790 - 7650

ERA 327
191 - 402
183 - 443
133-334
257-534
161 - 471
187 - 465
113 -274
82.1-167
166 - 591
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2.0 LABORATORY METHODS, QUALITY ASSURANCE, AND QUALITY
CONTROL FOR SEDIMENT QUALITY ANALYSIS - TOXICITY TESTS

Biological sediment characterizations (bioassays) will be conducted to test and evaluate the
sediment samples relative to Washington State Sediment Management Standards (WAC 173-
204) . The following sediment bioassays will be conducted on four test samples obtained from
Middle Waterway at a depth of 0- 10 cm, and appropriate reference and control samples as
described in WAC 173-204 or associated guidance.

. 10-day amphipod bedded sediment test using Rhepoxynius abronius or Ampelisca abdita
. 20-day polychaete growth test using Neanthes arenaceodentata

n The echinoderm larval sediment elutriate test using Dendraster excentricus

= The Microtox® Saline-extract test.

Procedures for testing, analysis, quality assurance and quality control are discussed below.
Procedueres for sampling and handling of sediments are included in the Sampling and Analysis
Plan; in general, stations shall be accessed from shore via foot. Grab samples will be obtained
within 1 meter of the sampling station for bioassays by using stainless steel spoons and bowls
and sample material will be transfered to 1 liter sampling jars for transportion to the testing
laboratory.

2.1 Quality Assurance Procedures

To ensure the production of technically defensible biological data, a QA/QC program will be
instituted as part of the biological characterization of test sediments. This program has included
a competitive laboratory selection process for the contracting laboratory, and the utilization of
quality assurance and quality control protocols developed for biological analysis by the
contracting lab. The elements of this QA/QC program are discussed below.

2.1.1 Selection of Bioassay Laboratory

Parametrix, Inc. of Kirkland, Washington was selected to perform bioassays following the
competitive selection process. Parametrix has an extensive record of performing bioassay tests
required for biological assessment, dredge disposal and pre-remedial design.

2.1.2 Quality Assurance Program Plan and Test Protocols

The QAPP prepared by Parametrix and Northwest Aquatics (Newport, OR) for the analysis of
test sediments in the Hylebos waterway are being utiiized as the Quaiity Assurance Project Plans
for this project, with appropriate modifications for project scale. This QAPP has not been
reproduced here, but is instead summarized with deviations noted. Parametrix has a copy of the
QAPP at their Kirkland facility.

ICriteria established under PSDDA will be utilized for Microtox testing.
Middle Waterway Estuarine Natural Resources Praject 2-1
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2.1.3 Quality Control

Quality control checklists will be used by the laboratory to ensure that all procedural and data
elements of the tests will be followed and recorded. An example of these checklists is included
here as an attachment; the checklists also include specific bench data sheets. These checklists
have been recommended for use by the U.S. Army Corps of Engineers in the 34/0QC Guidance
for Laboratory Dredged Material Bioassays (USACOE WES 1993, Draft).

For each batch of bioassays, the lab will initiate these checklists. Lab staff are required to
complete all elements of the checklists, and the original lists will be submitted as a deliverable in
the final data package.

2.2 Test Procedures

General guidance for conducting biological testing in Puget Sound may be found in the revised
Puget Sound Estuary Protocols (PSEP 1991), with applicable modifications identified under the
PSDDA (1990) program. The following sections discuss both gencral and test-specific methods
and performance criteria.

2.2.1 General

All general criteria defined by PSEP (1991) will be applied to this program. In addition, the
following project-specific criteria will be used:

= All tests will be conducted within 8 weeks from the time of sediment collection. Holding
conditions will be 4°C in the dark. Samples with any remaining head space will be stored
under nitrogen. ‘

n All physical/chemical measurements will be taken from a surrogate sixth replicate at the
time of inoculation, and at the conclusion of the amphipod, Neanthes, and D. excentricus
tests.

" The lab will incorporate a completely randomized design for replicate placement in water
baths or growth chambers. _

n Total ammonia and sulfides will be measured at the time of inoculation and at test

termination for the amphipod, Neanthes, and D. excentricus tests.

n Positive control tests that exceed the UWL or UCL will be brought to the immediate
attention of the City of Tacoma project coordinator.

Middle Waterway Estuarine Natural Resources Project 2-2
Laboratory Procedures and Quality Assurance Plan



22.2 Control and Reference Sediments

Control sediments for most bioassay testing will be collected from West Beach (Whidbey Island,
WA). Control sediments for Ampelisca abdita will come from the test organisms’ collection site.
Control tests are used to assess the relative health of the test species. During late summer and
early fall, West Beach control sediments may experience unusual test mortality. To reduce the
chance of test failure, the West Beach control sediments may be gently washed to remove
organic material. In past years, use of this procedure for the PSDDA program has reduced
control mortality to levels typical of the rest of the year. In the event that test sediments are
washed, a second set of unwashed control sediments will also be tested.

Reference sediments for bioassay testing will be collected from within Carr Inlet, based upon the
recommendation of the Corps DMMO. Reference sediments will contain approximately the
same sediment grain size (i.e., percent fines) as the test sediment. To ensure a reasonable grain
size match, potential reference sediments will be wet sieved during collection. Results of wet-
sieving that are within the range of percent fines £10 percent will be considered acceptable.
Reference sediments will be analyzed for grain size, total organize carbon, total sulfides, total
solids, total volatile solids, and ammonia using methods provided in the Sampling and Analysis
Plan. Additional sediment will be archived for potential chemical analysis. This sediment could
be analyzed if unexplainable reference sediment failures were noted.

Performance criteria for control and reference sediments are provided in Tables 2-1 thorugh 2-4.
If these criteria are exceeded, the contracting laboratory will notify the City project coordinator,
who will in turn notify the EPA project coordinator in order to evaluate of the data. In past
PSDDA projects, there have been occasions when control sediments have slightly exceeded the
criteria but reference and test sediments have both passed. Based on best professional judgment,
the PSDDA agencies accepted the data. In the event that similar situations arise during this
analysis, best professional judgment will be applied, in consultation with EPA, the natural
resources agencies and, as necessary, the DMMO, to determine whether the test results pass the
corresponding criteria.

223 Ten-Day Amphiped Bedded Sediment Test

These tests will be conducted with either Rheopoxynius abronius or Ampelisca abdita, depending
upon the physical conditions of the test sediments. R. arbronius is the preferred test species and
will be used on all test sediments having a combined percent fines (silts + clays) of < 60 percent.
A abdita will be used for those sediments having percent fines > 60 percent. The decision
criteria for determining test performance (i.e. pass/fail} will be applied uniformly to both species.

A summary of the test conditions and test acceptability criteria for the amphipod test are found in
Table 2-1. Taxonomic verification of the test organisms will be conducted on specimens from at
least one collection or shipment.

Middie Waterway Estuarine Natural Resources Project 2-3
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2.2.4 Echinoderm Larval Test

These bioassays will be conducted using larvae of the eastern Pacific sand dollar, Dendraster
excentricus. Test conditions and acceptability criteria for this procedure are found in Table 2-2.
Program-specific procedures and criteria for the D. excentricus are as follows:

n All seawater used in the larval test must be collected within 48 hours of use in the tests.

] For each control, reference, and test replicate, three 10-milliliter aliquots will be
withdrawn and preserved at test termination. Two of those aliquots will be counted and
the data submitted with the final report. The third aliquot will be archived by the City for
a period of up 1o one year beyond the submittal of the final data package.

225 20-Day Neanthes Growth Test

N. arenaceodentata is the test organism for this bioassay. Test conditions and acceptability
criteria for this procedure are found in Table 2-3. Particular attention will be given to ensuring
that the specified initial age and weight of the test organisms are observed. There are no
additional special conditions attached to this test.

2.2.6 Microtox Saline-Extract Test

Test conditions and acceptability criteria are found in Table 2-4. In conducting this analysis, a
dilution series is run on the sediment extract, and a total of five replicates are required at the
highest dilution concentration. Reference material is to be run with each batch, with a batch
being defined as all tests conducted on a single lyophilized vial of test bacterium. Tests will be
conducted within 6 hours of reconstituting the bacteria.

2.3  Data Reporting Requirements

Upon completion of all testing, the lab will submit a report that includes the data listed below.
The report will be provided both in hard copy and magnetic media (DOS-compatible).

[ Survival of test organisms in each test container expressed as the number of test
organisms alive, number dead, number missing, and the proportion surviving.

n The mean percent survival, standard deviation, and variance for each test sediment.

| For the echinoderm test. number of normal and abnormal larvae recovered from each test
vessel.

= For the Neanthes growth test, raw data including average weight of test organisms
recovered in each test vessel.

[ For the Microtox® test, raw data including average weight of test organisms recovered in

each test vessel.

Middle Waterway Estuarine Natural Resources Project 2-4
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Water quality measurements, including ammonia and sulfides. Accompanying the
ammonia and sulfide data, the lab will also supply the associated instrument calibration
and results for seawater spikes.

Interstitial water salinity values.

96-hour LC5( values with 95 percent confidence intervals for the reference toxicant.
Method of calculating the LC5¢ will also be included.

Results of any priority pollutant scan(s) conducted on the seawater used in the tests.

Any problems or deviations from the protocols, SOPs, or the SAP that may influence test
results or data quality.

Copies of all lab QC checklists for bioassay.

Quality Assurance Review of Lab Data

All data developed by the laboratory will be subject to a quality assurance review. QA
guidelines for bioassay data review procedures that will be followed in this program are adapted
from Sturgis (199), PTI (1989),and WEST (draft, 1993). An example of the QA review checklist
is included here as an attachment. At a minimum, the submitted data will be reviewed for the
following.

2.5

Data Completeness. Defined as the amount of data obtained versus the amount of data
originally intended to be collected. For this program, 80 percent will be considered
acceptable.

Data Quality Objectives. Data will be reviewed for compliance with the acceptable
parameters established in the specific test protocols. These may mclude but are not
limited to the following:

¢  Test conducted within specified holding times

. Test organism normalities/abnormalities exceeding performance criteria
. Out-of-range water quality parameters

. Lack of randomization

. Lack of required reference, control, or reference toxicant exposures

. Reference toxicant results outside of specified ranges.

Corrective Action for Unacceptable Data

Tests that do not meet completeness and DQO objectives will either be qualified or be rerun.
The conditions under which data will be qualified or tests rerun are shown in Table 2-5.

Middle Waterway Estuarine Natural Resources Project 2-5
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Table 2-1. Summary of test conditions and test acceptability criteria for Rhepoxynius abronius and
Ampelisca abdita.

%

Parameter Description
T L. TestProtocol | R abronius PSEP, 1991 with PSDDA (1990) modifications
4. abdita ASTM Method E1367, adapted to PSDDA
modifications
2. Test Duration 10 days
3. Temperature R. abronius 15°+ 1°C
A. abdita 20°x1°C
4. Lighting Continuous Ambient Lighting (50-80 foot-candles)
5. Test Chamber Size 1L
6. Volume of Test Sediment 175 mL/replicate
7. Number of Replicates/Test 5
8. Number of Organisms/ 20
Replicate
9. Aeration < 100 bubbles/minute
10. Test Water 28 ppt+ 1 ppt
11. Dissolved Oxygen >50mg/L
12. pH >1,<9
13.  Daily Observation Temperature, salinity, dissolved oxygen, pH, and daily
emergence.
At time 0, every 24 hours thereafter, and test termination.
Ammonia and sulfide at time 0, and test termination.
14. Reference Toxicant Cadmium chloride
15.  Endpoints Recovered animals and reburial at test termination LC50
Reference Toxicant
16, Test Acceptability Control Mortality < 10%
Reference <25%.

T ettt S——E i
e — — — —— ————— ————— ]
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Table 2-2. Summary of test conditions and test acceptability criteria for Dendraster excentricus.

Parameter , Description
T. TestProtocol | PSEP, 1991, with appropriatc PSDDA (1990) modifications
2. Test Duration 4Variable. Test continues until development to the pluteus
stage is achieved in 95% of the individuals in the sacrificial
seawater control.
3. Physical Parameters
Temperature 15+ 1°C
Salinity 28+ 1ppt
Dissolved Oxygen' 270,90
pH '
4. Lighting 14 hr light, 10 hr dark using ambient light
5. Test Sediment Volume 20 gms/1 L seawater
6. Number of Replicates/Test 5
7. Test Water Test water must be used within 8 hours of collection
8. Number of Organisms/ 20-30 embryos/mL
Replicate
9. Settling Time For Dendraster, 4 hr before inoculation, with gentle aeration
10. Water Quality Measurements | Temperature, salinity, pH, DO at times 0, 24 and 48
Ammonia and sulfide at least initiation and termination
11. Reference Toxicant Cadmium chloride
12. Endpoints Number of normal and abnormal larvae in Test Replicates.
LC50 and EC50 on Reference Toxicant
13. Test Acceptability Seawater Control Combined Mortality and Abnormality < 50%
. .
Middle Waterway Estuarine Narural Resources Project 2-7
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Table 2-3. Summary of test conditions and test acceptability criteria for Neanthes arenaceodentaia.

—————-—-————___-_'—_——'_"_—__‘-———-—-—ﬂ————w__.__—______—._

No A

I

10.
11.

12.

13.
14,

15.

Parameter Description

Test Protocol PSEP, 1991 with PSDDA modifications
Test Duration 20 days
Physical Parameters

Temperature 20°C £ 1°C

Salinity 28+ 2 ppt

Dissolved Oxygen >>7.0,£90

Aeration 150-300 ml/min

Lighting ' Continuous Ambient Lighting (50-80 foot-candies)

Test Sediment Volume
Number of Replicates/Test

Number of Organisms/
Replicate

Age of Test Organisms
Measurement

Test Water Renewal
Feeding Regime

Water Quality Measurements

Reference Toxicant
Endpoints

Test Acceptability

175 mL/]1 L/replicate
5
5

2-3 weeks post-embryo, 0.5-1.0 mg dry weight

Dry weights of 3 sets of 5 worms each

Ammonia and sulfides from overlying water

Salinity, temperature, dissolved oxygen, pH, interstitial salinity
adjusted to 28 ppt

Every third day, 1/3 volume of each replicate

Dried, powdered Ulva or Enteromorpha, or Tetramarin®

8 mg/juvenile every other day

Test initiation, prior to renewal event (except ammonia and
sulfides), and test termination

Cadmium chloride

Mortality, final dry weights

LC50 on Reference Toxicant

Control Mortality < 10%
Reference Biomass > 80% of the Control Biomass

b I O O R R R EEEEE I3
Rl S  ——  — — ]
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Table 2-4. Summary of test conditions and test acceptability criteria for saline-extract Microtox

procedure.

Parameter

Description

I. Test Protocol
Test Duration
3. Replication

Reference Toxicant

5. Frequency of Reference
Sediments

Centrifugate holding time
7. Endpoints

8. Test Acceptability

PSEP, 1991 with PSDDA modifications

15 minutes

5 at the highest concentration

2 at each subsequent dilutions

Phenol or ethanol

One per lot of bacterial (all vials shipped together) or one per
every 20 samples, whichever is less

2 hr

Light readings and gamma calculations for all replicates.
Calculation of EC50 for reference toxicant.

Confirmation of dose response in reference toxicant and
calculated EC50 within 2 standard deviations of the lab’s
performance chart for Microtox.

Reference sediment performance is < 20% blank-corrected light
reduction

Middle Waterway Estuarine Natural Resources Project 2-9
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Table 2-5. Summary of test deviations and suggested responses. (Adopted from USACE, 1993-DRAFT)
_-_——_--__-_—__———'_-—___——______—__——-_——__._-—__
Corrective Measures
Retesting Retesting Ma
Deviation Required Be Required

Lack of test array randomization

Testing was not blind

Required references or controls were not tested v

Test chambers not identical

Test container(s) broken or misplaced

Test organism mortality in controls or reference exceeds acceptable v

limits

Excessive test organism mortality in a single replicate of a control

Test organisms were not randomly assigned to test chambers

Test organisms were not from the same population

Text organisms were not all the same species (or species complex) v

Test organism holding times were exceeded

Water quality parameters consistently out of range v

Brief episodes of out-of-range water quality parameters

Test monitoring was not documented

Test monitoring was incomplete

Sediment holding times were exceeded v

Sediment storage conditions were out of acceptable ranges
—_————————r————————

<_ L < 2

T A2 2 24 e

If not retested, data may have to be qualified

2 Unless evidence is provided to show that sediment quality) geochemistry and contaminated levels)
have not been affected
Middie Waterway Estuarine Natural Resources Project 2-10
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EXAMPLE QUALITY CONTROL CHECKLIST FOR BIOASSAYS



PROJECT SCHEDULE

Sediment Collection and Expiration Dates
Date of First Sediment Collection
Date Sediment Delivered

Holding Time (check one) 2 weeks
8 weeks

Holding Time Expiration

Amphipod Collection and Handling Conditions

Date of Amphipod Collection:
Site of Amphipod Collection
Field Personnet

Collection site salinity
Collection site temperature
Field weather conditions

Time initiated - time completed
Time Arrive Lab:

Water Temperature at return
Storage Facility:

Storage Temp:

Buckets Aerated:

Field Notes:

Exposure Dates

Test Setup
Amphipod Innoculation
Test Breakdown

Reporting Requirements

Data available for report compilation
Draft Report completed

QA Review by:

Report Due to Client By:




mphipod Innoculation
Collect amphipods by sieving a small amount of sand through a 1.0 mm NITEX screen in seawater.
Take screen out of water for just a moment, and then piace back into the seawater. The amphipods

will float. and are available for collection with a glass or plastic beaker.

Sor 10 sexualiy immarure amphipods approximately 4mm into a plastic cup, with 1/4 in. of seawater and keep
onice. DO NOT collect obvious females with brood pouch. or sexually active males.

QC Amphipods with dissecting microscope. DO NOT use Stage Lighting System.

QA counts in cups prior to innoculation.

Monitor physical parameters (DO. pH. salinity) in all veseis prior to innocuiation.

Combine Amphipods into groups of 20 placing the empty cup on the bottom of the fuil cup.
Being careful not to leave any in the empty cups.

To seed Amphipods first remove all the watch glasses from one row of test vessels.

Next seed the vessel farthest away, Check to see that all amphipods sink into water column
nd are not retained in the medicine cup. replace the watch glass and

place the empty medicine cup on top of it. Proceed to the next test vessel

Seed reference toxicant repiicates

Allow Amphipods one hour to rebury in test sediment if they do not bury.

Remove them using a clean pippet and replace them with a heaithy amphipod

Check to make sure Ref-Tox Amphipods are not trapped on surface

Take Ammonia and Sulfide samplies.

Each label should contain date. time. organism. Sulfide or Ammonia. test name
and number. sample name or number, and initials.

Check to make sure watch glasses are placed on ref-tox and
amphipods are not trapped on surface

Refrigerate Ammonia and Sulfide sample bortties

Clean laborarory area

tnitials of individual verifying completion of tasks




AMPHIPOD SETUP FORM

Project

2roject Number

Daze:

Project Sampie LD. Number

Lab Repiicate Number

Test Crganism
Page of

Interstitial Salinity

Soil Type/Comments

Initials




AMPHIPCO SOLID PHASE BIDASSAY: DAILY OBSERVATION FORM

} ) Test Start

Project Number Test End

Page of

Amphipods Visibie

Replicate 01 02 03 D4 05 D6 07 o8 ba D1g




AMPHIPOD BREAKDOWN PROCEDURAL CHECKLIST

Conduct Final Replicate Physical Monitoring
Record Daily Observations
Take ammonia and sulfide sampies

(Each label should contain date, time, organism,

Sulfide or Ammonia, test nameand number, sample name
or number, and initials.) -

Store ammonia and sulfide samples at 4 degrees C

Screen sediments using .5mm screen

Coliect amphipods using a pipet and place in labelled medicine cup
Make sure Amphipods are kept in an adequate supply of sea water.

Place West Beach sand in medicine cups and add Amphipods. placing
.npty Amphipod cup on the bottom. Leave for One Hour to rebury.

Record reburial data

Confirm all data is correctly entered, no blanks ailowed.
File all raw data sheets with the project file, and copies with this notebook

Remove temperature record sheet and place in notebook

Clean laboratory after breakdown.
Schedule glass clean-up and decontamination
Initials of individual verifying completion of tasks




AMPHIPOD BREAKDOWN DATA SHEET

Praject Date

Project Number Page of

Found

Replicate Inftials Visible Alive Dead

Reburied




AMPHIPOD DAILY WATER QUALITY MONITORING

Project Test Organism

Project Number Test Day #

Page = of __ Dare

Instrument Serial Number

Repiicate Temperature pH Salimity D.O.
(deprees-C) {o/00) (mg/L)




AMPHIPOD DAILY QC CHECKLIST

Project
Project Number

Conduct task, and initial after completion

Date:
Dav 0 Dav |

Monitor

Emergence

Note observations

Monitor Ref-Tox .

Check aeration

Restore water levels with D.1. water

o
NERREN:

NERREE:

Day 4 Dav 5

Dav 6

Monitor

Emerpence

Note observations

Monitor Ref-Tox
Check asration

Restore water levels with D.]. water

Replace Temp. Record Card
Ref Tox Breakdown

=
RN
~

Date:
Dav g Dav 9

Dav 10

Monitor

Emergence

Note observations

Check aeration

Restore water levels with D 1. water

Remove Temp. Record

[T




Amphipod Reference Toxicant Procedures

or use with Rhepoxynius abronius & Ampelisca abdita

Reference toxicant should be prepared as follows:
Positive control: Cadmium Chloride. Express concentrations as Cd.

Stock Solution prepared at 10 mg/L
Stock Preparation Date:

Preparation of Reference Toxicam Replicates

Cd Concentation ml Stock Solution mi Seawater Label Replicates
1.5mg/i ' 0.15 999.85 A-C
75mg/i 0.075 996,925 D-F
25mg/l 0.025 999 975 G-1
0.0mg/1 0 1000 J-K

reserve 100 mL of Reference Toxicant at highest concentration for analysis

Reference Toxicant Replicates Prepared By:



AMPHIPOD SETUP PROCEDURAL CHECKLIST

.cawater Collection. Filtration. Preparation
Seawater Volume Required
Approximate Volume Collected
Date and Time of Collection
Location of Source Water
Collection Temperature
Filter and Adjust Sea water
Final Seawater Salinity (0/00)
Randomization Schedule

Randomizarion prepared by
Place copy of schedule with this file

Sediment Setup
Measure and record interstitial salinity

Sieve control sediment and wash with clean sea water.
Use .5mm screen.

Verify temperature of water bath or E.C.
Check to see that the light cycle is set for constant illumination.

Use deconed stainless steel spoons and piasitc cups to dispense
175ml of sediment into each test vessel .

Take ammonia and suifide for each station

Purge remaining sample containers with Nitrogen
Add adjusted seawater to test vessel to 1000 mL
Aerate ali replicates @ < 100 bubbles/minute

Put glass covers on all replicates

Clean up Fhe lab area

Initials of individual verifving completion of tasks




QUALITY CONTROL CHECKLIST FOR 10-DAY AMPHIPOD TEST

SPECIES: (check one) Rhepoxvnius abronius
Ampelisca abdita
PROJECT DATA
PROJECT NAME.:
PROJECT NUMBER:
CLIENT:
- CLIENT CONTACT:
ADRESS
PHONE NUMBER
PROTOCOL
Project Testing Program PSDDA
(check one) PSEP
Green Book
Other

Laboratory Protocol Number

Protocol Reviewed and Signed by Client?

PROJECT STAFF

Principal Investigator

Associate Investigator

Staff

QA Officer

Protocol Reviewed by all project staff?




DATA QUALITY ASSURANCE CHECKLIST FOR BIOASSAYS



AMHIPOD FINAL QUALITY ASSURANCE CHECK

TEST # EXPER. #
CONTROL % SURVIVAL THIS TEST: PASSED FAILED
Reference Test Experiment #:; Control % Surviv.: LC 50:

List any problems associated with this test;

CHECK OF DATA INPUT PAGES

Present:  Method Summary sheet Randomization sheet (1-2 pg), Breakdown sheets (1-2 pg),
10 Daily Data sheets.  Physical Data sheets (1-2), Field/Culture sheet Holding Time table

Breakdown sheet: verify that vials were reconnted.

Breakdown sheet: verify that live animais found during repick were added to the total live pods.

Breakdown sheet: verH_vtha.tliveanimalsfmmda:M.“,72h.rwmadd.edtdtmaloflivepodsfmmd.

Breakdown sheet: verify that any tubes found at start were included in the total number of animais per rep.

Breakdown sheet: check 10 see if the sum of the number dead during 1est and the number found live exceeds 20.

Breakdown sheet: verify that reps in which no animals were found contained no tubes. moits, or animals dead durin

Breakdown shest: make sure that QA'd sheet was signed.

meHoldingTimcsheeLveﬂfythatcxpﬂimentnumbus.samplenumhets,coﬂectiondam.andDayOda::swue
and signed

melOdaydamshea&mifymcmdaynumbmsonwhi:hmcphysicaldammmm

CHECK OF DATA OUTPUT PAGES

Present:  Data Enuy Pages (1-2),  Summary Data Pages (2), Data Base Pages (1-2)  Project Summary Page
Stat pages (1-2)

RAND file: From randomization sheet: verify test and experiment number.
RAND file. From randomization sheet: verify jar numbers.

RAND file: From randomization sheet: verify sampie numbers.

RAND file: From holding tire tabie: verify days hold.

RAND file: Make sure experiment number appears in footer.

SORT file: Verify that RAND file was QA'd and signed before it was cotverted to a SORT file.

SORT file: Verifty that the filename has been changed to SORT.

SORT file: From 10 day data sheets: Verify temperature range.

SORT file: From breakdown sheet: verify that correct breakdown sheet was used.

SORT file: From breakdown sheet: verify values for number alive (total live pods at end of test).
SORT file: From breakdown sheet: verifv values for the number of pods added to each jar (# per rep).
SORT file: From physical data sheet: verif that corrrect physicl data sheet was used as a source of the piL D.O., Sali
SORT file: verify that the physicai data were entered for the correct two replicate numbers.

SORT file: verify pH values.

SORT file: verify D.O. vaiues,

SORT file: verify salinitv vaiues.



“HECKLIST FOR AMPHIPOD MORTALITY BIOASSAY

Project Name: SAIC Project No:
Laboratory: Lab Number Batch
Responsible Technician ' Reviewed By:

Amphipod species

Date Sampled Received by Lab

Date Analysis Begun

Problems noted (e.g., deviations from prescribed methods, anaiytical problems)

COMPLETENESS AND HOLDING CONDITIONS

# Samples Submitted # Samples Analyzed

-ding conditions acceptable (Y/N) PSEP ; 4° C under nitrogen < 2 weeks

PSDDA; 4° C under nitrogen < 8 weeks

If no, identify samples

FORMAT
Standard data report sheet (check off)
Number of amphipods reported for each replicate Field sampies
Percent Mortalily reported for each repiicate Positive controls
Daily emergence taken for each repiicate Negative controis

Individual repiicate, plus sample mean and standard deviations for mortality?

Analytical Replicates

Number per Sample
Any < 5 RPD?
Water Quality Variable Reported for each Replicate (check)
Interstitiat salinity for each sampie (initiation) Salinity (daily)
Dissolved Oxygen (daily) pH (daily)
Temperature (daily) Sulfide (initiation and termination)

Ammonia (initiation and termination)



CHECKLIST FOR AMPHIPOD MORTALITY BIOASSAY

JA/QC SAMPLES

Negative Controi
Control Sediment Collection Site

Water Source

Current priority poliutant scan available?

Mean Control Mortality (%)
Exceed PSEP QA Limit of 10%7?

Reference Sediment
Collection Site

Tatal Number of Analyses

Mean Mortality

Mean mortality exceed PSEP QA limit of > 20% over control? (Y/N)

Positive Controls
Reference Toxicant

Exposure Concentrations

% mortality/exposure concentration

Organism Response (LC50)

Laboratory Perforrnance Standards for Reference Toxicant

Did the test LC50 fall within lab standards (Y/N)?

WATER QUALITY

sampies with temperature <14 or> 16°* C

Samples with saiinity < 27 or > 30 ppt

Samples withpH <7 or> 8

Samples with DO < 5 mg/L




AMHIPOD FINAL QUALITY ASSURANCE CHECK

1111

CALC file: Verify that SORT file was QA'd and signed before it was posted into CALC file.

CALC file: vcrifythmrepsforwhichthmisnodatahaveanemptycc‘lundcrdedmal mortatity.
CALC file: Stats page(s): veﬁfythazmpsiorwhichmmisnoda:ahmbecnrephnedbyapeﬁoi
CALC file: Datahase pages: Veﬁﬁmatmpsforwhi:hmmisnodamhavebeenclwm

From Breakdown sheet: vexifythatcommzmshavcbeenuansfmedeummarmePags.

From 10 Day Datz Sheets: verifythatcom:mshmbeentransfmedeummyda:ashm.
From Physical Data Sheers: verify that comments have been transferred 1o the Summary Data Sheets.
From the corresponding Reference Test: verify that any comments have been transferred to the
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Table 3-3. Benthic laboratory QC form for sorting.

SURVEY Page _ of

STATION NAME REPLICATE NO.

APPROXIMATE SAMPLE VOLUME SORT QC VOLUME

SORTED BY/DATE QC SORTED BY/DATE

IDENTIFICATION OF QC BY/DATE

INDIVIDUALS FOUND IN THE QC SORT:

Taxon Name Taxon Code Comments

| .

RESORT INDICATED Yes - No By:

Middle Waterway Estuarine Natural Resources Restoration Project
Laboratory Procedures and Quality Assurance Plan
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STANDARD OPERATING PROCEDURES
AND
LABORATORY QUALITY ASSURANCE PROJECT PLANS:

BENTHIC INFAUNA ANALYSIS



Sampling, Analysis and QA/QC Procedure Manual
for Field and Laboratory Work-up of Benthic Infauna
for

Marine Taxonomic Services

Field Procedures--

The £field and laboratory procedures followed by Marine Taxonomic
Services (MTS) are designed to ensure the generation of high
gquality data. This objective is achieved through careful sample
handiing, sorting and identification procedures.

og e
Fixative Preparation--
The fixative most commonly used for benthiec macroinvertebrate

samples is formalin, an aqueous solution of formaldehyde gas.
Under no circumstances is ethyl or isopropyl aleohol (i.e.,

preservatives) used in place of the formalin. Penetration of
the alcohol into body tissues is too slow to prevent

decomposition of the specimens.

MTS wuses formalin solutions of 5-20 percent (v/v) strength for
fixing marine organisms as recommended by Gosner 1971:Birkett
and McIntyre 1971; Smith and Carlton 1975; Swartz 1978.
Solutions of 10-15 percent are used most commonly.

The formalin solution is always buffered to reduce acidity.

Failure to buffer this solution may result in decalcification of
molluscs and echinoderms. ldeally, the pH should be at least
8.2, as calcium carbonate dissolves in more acidic solutions.
Borax (sodium borate, Na23407) should he used as the bufferlng
agent because other buffering agents may hinder identification
by leaving a precipitate on body tissues and setae.

AR 10 percent buffered formalin solution is prepared by adding 4
oz of borax to each gallon of concentrated formalin (i.e., a 40
percent solution of formaldehyde in water). This amecunt will be
in excess, so use the clear supernatant when making seawater
dilutiens. Dilute the concentrate te a ratio of one part
concentrated formalin to nine parts seawater. Seawater will

further buffer the sclution. Seawater alsoc makes the fixative

isotonic with the tissues of the animals, thereby decreasing the
potential for animal tissues to swell and break apart, as often
happens with freshwater dilutions of formalin.



washed using a combination of these technigues. For all
methods, it is imperative that the samples be washed gently to
minimize specimen damage. A few minutes of extra care in the
field can save hours of time for the taxonomist, and will result
in a better data set.

For many surveys, it is easiest to wash the samples from above
with a gentle spray, because efficient, easy-to-use gear may be
constructed to hold the sampler and sieve boxes. MTS

recommends the use of a high volume low pressure seawater pump
to get filtered seawater for sieving purposes,

All wash water is to be filtered (using a cartridge-filter
system) or screened through a mesh with openings less than one

half the size of those used in the survey, so as not to
introduce planktonic or bentho-pelagic organisms into the
samples. Failure to screen in this way can result in increased
sorting time. It can also compromise the quality of the

resulting data, because it is impossible to distinguish bentho-
pelagic organisms caught by the grab from those entrained in the
wash water. Never use fresh water to wash marine samples as
destruction of soft-bodied organisms will occur through the
disparity in osmotic potentials.

Once sieving is completed, the screen box should be held at an
angle and the remaining material gently washed into one corner.
The sample may then be transferred to a container for
relaxation, if desired, or for immediate fixation, using as
little seawater as possible. A permanent internal sample label
is placed in the container at this time. If more than one
screen fraction is generated, be sure to keep them separate
throughout all phases of field and laboratory processing. Be
sure to check the screen for organisms trapped in (or wound
around) the mesh wires. If they cannot be dislodged with gentle
water pressure, use a pair of jewelers forceps to remove them.
Be careful not to damage the wire mesh. After the screen has
been checked for remaining animals and sample removal is
complete, back-wash the screen with a high~pressure spray to
dislodge any sediment grains that may be caught in the mesh.

As mentioned earlier, a 10-15 percent solution of borax-buffered
formalin usually is sufficient to fix benthic organisms.

However, samples containing large amounts of fine~grained
sediments, peat, or woody plant material may regquire higher
concentrations. The volume of fixative should be at least twice

the volume occupied by the sample. The formalin solution should
be added to the sample container until it is completely filled.
This will minimize abrasion during shipping and handling. 1f
the sample volume exceeds one half of the container volume, more
than one container should be used. Use of multiple containers
for single samples should be recorded on the log sheet.
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MTS recommends that fresh fixative be prepared prior to each
sampling excursion, as formalin will eventually consume all the
buffering capacity of the borax. Formalin solution of any
strength should not be exposed to freezing temperatures, because
the formaldehyde polymers will degrade into paraformaldehyde and
the solution will have to be discarded.

Rose Bengal Preparation--

I1f staining is to be used to aid in sorting, rose bengal may be
added to the samples either as a powder or a solution. Both are
effective. However, it is easier to use a solution. A rose
bengal concentration of 4 g/L of concentrated formalin commonly
is used (Eleftheriou and Holme 1984).

Sample containers--

Samples can be stored in a variety of containers including glass
or plastic jars, and plastic or muslin bags. 1If jars are used,
plastic lids are preferable to metal lids because formalin
corrodes metal. I1f glass jars are used, extra care should be
taken when handling, shipping, and storing them to prevent
breakage. If plastic or muslin bags are used, extra care should
be taken to prevent them from tearing. MTS prefers the use of
plastic jars with plastic or plastic lined lids.

In general, a single 1 or 2 quart container is large enough to
2

hold a sieved sample froma 0.1 m sampler. However, more or

larger containers may be required if large quantities of gravel,

peat, wood chips, or other large items occur in the sample.

Labels--

MTS field and laboratory people use a complete label inside each
sample container, as well as on the side of each container. An
abbreviated label is placed on the caps of jars to identify them
when in shipping or storage cases. All MTS labels are made of
waterproof rag paper and the external labels are gummed.
External labels may be filled out using waterproof ink, but
internal labels must be filled out using only a #2 pencil.

Processing

MTS highly recommends that the entire sample be sieved for
benthic infaunal analyses. If samples are needed for physical or
chemical analyses, they should be taken from a separate sample.

After qualitative characteristics of the sample have been
recorded, sediments are washed on the designated sieve(s). MTS
recommends the use of a 0.5 mm sieve for macro benthic work.
Sediment adhering to the outside of the sampler should not be
mixed with the sample. When being sieved, sediments can be
gently sprayed with water from above, gently agitated by hand in
a washtub of water (in an up-and-down, not swirling, motien), or



tical Procedures
Transfer to Alcohol--

Samples are to remain in the formalin-seawater solution for a
minimum of 24 hours to allow proper fixation (Fauchald 1577). A
maximum fixation period of 10 days is recommended by MTS to
reduce the risk of decalcifying molluscs and echinoderms. After

fixation, the samples should be washed (i.e., rescreened) on a
sieve with mesh openings of at least half the size of those used
in the field.. The smaller screen size ensures that the

specimens collected in the field will be retained in the sample
regardless of shrinkage or breakage resulting from contact with
the formalin. MTS has found it desirable to wash the formalin
from the samples as soon as possible after the initial 24 hours
because the buffering capacity of the borax in the formalin
spolution decreases continually.

If the sample consists of multiple containers, all containers
are located prior to rescreening and washed at the same time.
The contents of each container are carefully poured onte the
appropriately sized screen. The container should be rinsed to
remove adhering organic material, sediment, or organisms. The
screen is not to be filled more than half £ull to aveoid
spilling or splashing the sample.

There are several acceptable methods for rinsing formalin from
a sample, The MTS recommended method is to gently flush the
sample with Jlarge quantities of fresh water from a low-pressure
faucet or hose, being careful not to splash any sample
material. A second method is to partly immerse the sieve in a
plastic tub filled with fresh water and wash the sample by
moving the sieve in an up and down motion. Care must be taken
not to let the water rise above the top level of the sieve.
Rllow the rinse water to completely drain from the sieve and
lightly rinse the sample with a sclution of 70 percent alcohol
from a squirt bottle. Carefully wash the sample material into a
sample jar £illing it no more than three-quarters full. Rinse
the last bit of material into the jar using the sguirt bottle of
alcohol. Fill the jar to the top with the 70 percent alcohol
solution and screw the lid on tightly. Gently shake and invert
the jar several times to ensure proper mixing.

Each jar should have one internal label and two external
labels. The internal label should be made of waterproof, 100
percent rag paper and filled out using a #2 pencil. One label
is attached to the side o¢f the jar and the second sheould be
attached to the 1lid of the jar. BAll three labels will include
all information recorded on the field data tag, plus all other
information needed to ensure proper identification of the
sample.



After fixative has been added to a sample container, it is
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be accomplished by inverting the container several times. After
mixing, sample containers are to be placed in preotective

containers for storage and transport to the laboratory. After
being stored for approximately 1 h, samples should be inverted
several times again to ensure adeguate mixing.

On board ship, samples should be stored so as to minimize

exposure to sunlight and temperature extremes. They should also
be stored in a stable part of the ship to minimize agitation.
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Equipment and Supplies--

The MTS laboratory is equipped with both Zeiss and Wild stereo
dissection and Zeiss compound microscopes. Magnifying lamps are
also available for sorting samples. Compound microscopes are
capable o0f magnifications up to 1,000 power. The optics of
these microscopes are of the highest guality. Other MTS

laboratory supplies include jewelers forceps, fine scissors,
small scalpels, fine needles, £flat and depression microscope
slides, cover slips, small dissection trays, immersion oil,
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numerical counters, £
glass and plastic ware.
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iberoptic light scurces and miscellaneous

Preservative Preparation--

After the specimens are fixed, alcohol is used as a long-term
Preservative, Either 70 percent ethanol (v/v) in water or 70
percent isopropanecl (v/v) are used (Fauchald 1977). Specimens
preserved in isopropanol are unsuitable for histological
examination. If future studies of anatomy or reproductive
biology are anticipated, ethanol will be used.

To prepare 1 L of a 70 percent solution of eithe al ohol, add
263 mL of distilled water to 737 mL of 85 pe ent alcohol

soplution.

2

Use of the 70 percent alcohol/30 percent water soclution is

adeguate for the ©preservation of most infaunal organisms
(Fauchald 1977; Eleftheriou and Holme 1984). For long-term
storage of crustaceans, however, it is recommended that

glycerine be substituted £for some of the water. The glycerine
helps keep the exoskeletons supple, thereby facilitating
examination and manipulation. This is especially critical for
crustaceans archived in the reference collection (see below).
An appropriate alcohol-glycerine scolution would be 70 percent
alcohol, 25 percent water, and 5 percent glycerine (Eleftheriou

and Holme 1584).



Each sample will be sorted by only one person. At a minimum,
organisms should be sorted into the following major taxonomic
groups: Bnnelida, Arthropoda, Mollusca, Echinodermata, and
miscellaneous phyla (combined). All organisms will be placed in
large vials containing a 70 percent alcohol sclution. Each vial
containing a major taxonomic group should have an internal label
listing the survey name, station designation, water depth, date
sampled, and field screen size. All vials from the same sample
will be stored in a common container and immersed in the 70
percent alcohol solution. 7o reduce evaporation of alcohol,
lids will be sealed with plastic electrical tape.

Biomass Determination--

MTS is equipped to to perform wet weight biomass. When
required, biomass estimates for the major taxonomic groups will
be made prior to identifying the organisms to the species
level. It is recommended, however, that taxonomists examine the
major taxonomic groups before biomass measurements are made, to
ensure that sorters have correctly grouped all individuals and
fragments and that the remains of dead organisms (e.g., empty
mollusc shells) are not included. Biomass will be estimated to
the nearest 0.1 ¢ (wet weight). All specimens within a major

group will be composited £for biomass analyses: Annelida
(principally polychaete worms), Mollusca (principally bivalves,
gastropods and aplacophorans), Arthropoda (principally
crustaceans), Echinodermata (principally asteroids, ophiuroids,
echinoids, and holothuroids), and miscellaneous taxa
(combined}. These five categories generally are adeguate to

characterize the standing stocks of the major infaunal groups.
They also are sufficiently distinet from each other to permit
proper assignment of fragments to each of the groups. All
fragments will be placed in their respective major taxonomic
groups prior to weighing.

There are several major problems associated with the cellection
and interpretation of biomass information. Some taxa lose
weight when immersed in preservative fluids, while others gain
weight (Howmiller 1972; Lappalainen and Kangas 1975; Wiederholm
and Eriksson 1977; Mills et al. 1982). For this reason, the
most accurate biomass estimates are performed on live material.
However, it is rarely practical to sort and weight live
specimens. Accurate measurements of biomass may be compromised
further by evaporation from the specimens while they are on the
balance. Lastly, biomass measurements are only estimates of
standing crop. They do not reflect estimates of production
because all organisms are treated in the same manner whether
they are large and long-lived, or small and short-lived.
Because of these problems, biomass measurements should be
interpreted carefully.



All Jjars of a given sample are kept together (if more than one),
and all replicate samples from a given station are stored
together. As the samples are shelved prior to sorting, each
will be <cross-referenced to the field log sheet. At this point
the sample custodian will date and initial the rescreening
section of the sample tracking form for each station. Washed
samples are stored in an upright secure position at a cool
temperature, and away from direct sunlight. Samples are
periodically curated.

‘MTS uses several technigues to sort organisms from sediment.
The most common technigque involves placing a small amount of the
sample into a glass or plastic grided petri dish and using a
pair of Jewelers forceps to sort through the sample 1in a
systematic manner, removing each organism. This entire process
is done while viewing the sample through a 10 power dissecting
microscope or a magnifying lamp. Care must be taken that enough
is present in the petri :dish to completely cover the
sample to avoid reflections from the sediment/liquid interface
which will cause distortion in the field of view. Each petri
dish of material should be sorted twice to be sure that all
organisms are removed.
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A second sorting technique is a flotation method, which was
found te be particularly effective when the sediment residue is
primarily coarse sediment grains containing small amounts of

organic matter (e.g., wood fragments, leaf debris, sewage
sludge). The sample is first washed with fresh water in a large
flat tray. The less dense material that becomes suspended in

the fresh water (organic material, arthropods, and most soft-
bodied organisms) is carefully poured into a sieve, and is

sorted using the standard technigue described above. The
remaining material 1is covered with liquid and sorted using a S
power self-illuminated lens. Organisms remaining in this

portion of the sample generally include molluscs and some tube-
dwelling or encrusting organisms that are associated with sand
grains. Because it is difficult to see extremely small
organisms with the 5 power lens, the sorter must remove all
molluscs and polychaete tube fragments for closer inspection.
All material collected from this portion is then placed into a

labeled sample Jjar and viewed under a 10 power dissecting

microscope to remove organisms from tubes and to ensure that the
molluscs were alive when captured.

Whichever technigue is used, the sorter is exposed to alcohol
fumes. Because these fumes can be irritating to some peopile,
the sorting process can be done using fresh water. However, as
each portion of the sample is sorted, it should be drained and
returned to the alcohel solution immediately.



Each taxonomist will record the initial identifications and
counts in a notebook, which should alse include notes and
comments on the organisms in each sample. Upon completion of
the sample, the data will be transferred to the sample data
sheets and double-checked. The taxonomist will then sign and
date the sample data sheet. BAll notebooks will be kept in the
laboratory at all times sc the laboratory supervisor can check
questionable identifications and follow the progress of each
sample.

oce
Calibration and Preventive Maintenance

To make taxonomic identifications <consistent within a given
laboratory, and with the identifications of other regional
laboratories voucher and reference collections will be used
where available. At least three individuals of each taxon
should be sent for verification to recognized experts. The
verified specimens should then be placed in a permanent
reference ccllection. Continued <collection of a verified
species does not require additional expert verification, because
the reference collection can be used to confirm the
identification. Participation of the laboratory staff in a
regional taxonomic standardization program (if available) is
recommended, to ensure regional consistency and accuracy of

identifications. All members of the MTS taxonomic team belong
to the Southern California .- Association cof Invertebrate
Taxonomists, however, due to travel distance, personal

participation is not practiced.

All specimens in the reference collection will be held in
labeled vials that are segregated by species and sample number.
More than one specimen may be placed in each vial. The labels
placed in these wvials will be the same as those used for
specimens in the sample jars. It is important to complete these
labels, because future workers may mnot be familiar with the
survey, station locations, and other details of the work in
Progress. In addition, the reverse side of the label should
contain information about the confirmation of the identification
by experts in museums or other institutions {(if appropriate).
Such information would include the name and institution of the
outside expert, and date of verification. All vials for a given
species should be placed in a single jar filled with alcochol. To
reduce evaporation of alcchol, the 1lids of the jars will be
sealed with plastic electrical tape wrapped in a clockwise
direction. Reference specimens will be archived alphabetically
within major taxonomic groups. A listing of each species name,
the name and affiliation of the person who verified the
identification, the location of the individual specimen in the
museum, the status of the sample if it has been loaned to
outside experts, and references to pertinent literature will be
maintained by the MTS laboratory taxonomists.



Several methods of measuring biomass are possible. One
technique is to estimate the difference in weight of a tared
beaker filled with preservative before and after organisms are
placed in the beaker. The individual organisms are not blotted
prior to weighing, and as few individuals as possible are
transferred to the weighing container. These procedures minimize
the transfer of fluids held within a pile of individuals. This
technique can be used for preserved or live animals, and appears
to introduce the 1least amount of variation into the weighing
Process.

B second technigue for biomass determination consists of air-
drying the organisms on absorbent paper for a specific length of
time (e.g., 5 min). Because 70 percent ethanol is volatile,
small variations in drying time may increase the errors
associated with the weight measurements. A container open at
one end and covered at the other end with a 0.25-mm mesh screen
~ (maximum mesh opening} can be used to hold the organisms for

weighing. After the tare weight of the container is measured,
the animals are «carefully placed into the container. The
container with organisms is then placed on a paper towel and
allowed to air dry for exactly 5 minutes prior to weighing. The
weight of the organisms is obtained by subtracting the weight of
the container with the corganisms from the tare weight of the
container. Extremely large organisms (e.g., large molluscs or
asteroids) should be weighed individually.

Taxonomic lIdentification--

After biomass estimates are completed, identification and
counting of the organisms may begin. Unless otherwise specified,
identifications will be to the lowest taxonomic level possible,
usually the species level. For incomplete specimens only the
anterior end is counted. Rll identifications should be made
using binocular dissecting or compound microscopes. If
possible, at least two pieces of literature will be used for
each species identification. Moreover, each species
identification will be checked against a reference specimen from
a verified reference collection if one exists (see Q&/QC
Procedures).

Rfter completing taxonomic identifications, all organisms will
be placed in vials containing 70 percent alecohol. B2ll wvials for
a single sample wil]l be stored in common jars and immersed in 70
percent alcohol. Each vial will contain an internal label with
the following information: survey name, station number,
replicate number, collection gear, water depth, and date of
collection. Any specimens removed from the sample jar and placed
in the reference collection will be so noted (species, number)
on the sample identification sheet.



Corrective Action

Following OQA/QC procedures discussed earlier, each 20 percent
sample aliquot is checked for complete or nearly complete
removal of organisms. Thus, each sample elicits a decision
concerning a possible re-sort. When a sample is found that does
not meet the recommended 95 percent removal criterion (see Data
Quality and Reporting Requirements below), it will be re-sorted.

When a taxonomic error or inconsistency is found, it is MTS
policy to trace all of the work of the taxonomist responsible
for the error, so as to identify those samples intc which the
specific error or inconsistency may have been introduced. This
process can be very time-consuming. However upon completiop of
all taxonomic work, few (if any} taxonomic¢ errors or
inconsistencies remain in the data set. Aveiding errors and
inconsistencies through the constant interchange of information
and 1ideas among taxonomists 1is the best way to minimize lost
time due to faulty identification.

Data Quality and Reporting Requirements

At MTS a sample sorting efficiency cf 95 percent of total number
of individuals is considered acceptable. That is, no more than
five percent of the organisms in a given sample are missed by
the sorter. Similarly, species identifications by each
taxonomist can reasonably be expected to be accurate for at
least 95 percent of total number of species. Unless otherwise
specified, all organisms will be identified to the lowest
possible taxon; to species level whenever possible. In cases
where the identity of a species is uncertain, a species number
is used (e.g., Macoma sp. 1, Macoma sp. 2). Numerical
designations must be consistent throughout each study. To
facilitate comparability among different studies, the
distinguishing characteristics of each unidentified species will
be recorded. Data for each replicate sample is reported as
numbers of individuals per sample for each species and as
biomass (nearest 0.1 g wet weight per sample) for each major
taxonomic group. '



Reference specimens are invaluable, and will be retained in the
MTS laboratory, in the offices of the funding agencies, or at a
museum with long-term storage capabilities. In no instance
should this portion of the collection be destroyed.

Quality Control Checks

MTS quality control procedure recommends that at least 20
percent of each sample be re-scrted for QA/QC purposes. Re-
sorting is the examination of a sample that has been sorted
once and is considered free of organisms. The 20 percent aliquot
should be taken after the entire sample has been spread out in a
pan or tray. It is critical that the aliquot be a representative
subsample of the total sample. Care is taken to include any
organisms that may be floating in the preservative. Re-sorting
will Dbe conducted using a dissection microscope capable of
magnification to 25 power. A partial re-sorting of every sample
will ensure that all gross sorting errors are detected. 1In
addition, it will give added incentive to sorters to process
every sample accurately. Re-sorting will be conducted by an
individual other than the one who sorted the original sample,.

In addition to efficient sample sorting, consistent
identification of organisms among individuals and among sampling
programs is critical to the <collection of high quality data.
Consistent identifications are achieved by implementing the
procedures discussed below and by maintaining informal, but
constant, interaction among the. taxonomists working on each
major group. One important procedure at MTS is to verify
identifications by comparison with the reference <collection
specimens. To ensure that identifications are correct and
consistent, 5 percent of all samples identified by one
taxonomist should be re-identified by another taxonomist who is
also qualified to identify organisms in that major taxonomic
group. MTS uses the following specialists to verify
identifications (see attached sheet). It is the duty of the
senior MTS taxonomist to decide upon the proper
identification(s). The senior taxonomist may also decide
whether the taxonomic Jlevel to which a given organism is
identified is appropriate. If it is not, the senior taxonomist
may decide to drop back to a higher taxonomic level, or to
further refine the taxonomy of that group through additional
study.

When all identifications and QA/QC procedures are completed, the
jars containing the vials of identified species are topped off
with 5 percent glycerine/70 percent alcohecl. The lids are then
sealed tightly with black electrical tape to prevent
evaporation. All sample jars are be placed in containers filled
with 70 percent alcchol for long term storage. The containers
are fitted with a tightly sealed lid, and electrical tape is
again wused to seal the Jjoints. Each container is labeled
clearly with the survey name, date, and number and type of
samples within it..
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RAW DATA REQUIREMENTS FOR DAIS
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SPREADSHEET A

Header:
1. Survey (project) name
2. Tracking number (Corps will provide)
3. Section 10/404 Permit application number
4. Applicant name
5. Date spreadsheet prepared

Sampling Stations:

6. Station numbers

7. Latitudes and Longitudes (min. precision = 0.1")
8. Horizontal datum (NAD 1927 or 1983)

9. Water Depth in feet corrected to MLLW

10. Contrel/Reference Station Names

Lab Samples:

11. Lab Sample Codes
12. Sampling stations and depths comprising each sample
13. Earliest Sampling Date

- 14 Subarea numbers and ranks.

SPREADSHEET B

Conventional Chemistry (Total Solids, Total Volatile Solids, Total Organic Carbon, Total
Sulfides, and Ammonia):

1. Lab Names

2. Batch Composition

3. Preparation and analysis codes

4. Replicate numbers

5. Analyte Measurements and Qualifiers

6. Units and Method Blank Units (i.e. %, mg/kg...)

7. Method Blank results for TOC, Ammonia and Sulfides
8. Analysis Dates
9. TOC CRM 95% Confidence Interval
10. TOC CRM analysis results

Grain Size Analysis:
11. Fine-grain analysis method (pipette or hydrometer)

City of Tacoma D-1
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Grain Size Analysis:

11. Fine-grain analysis method (pipette or hydrometer)
12. Batch Composition

Replicate numbers

13. Analysis Dates

14. Grain Size intervals

15. Percent falling within each interval

SPREADSHEET C
Sample Preparation Data and Sample Weights:

. Extraction/Preparation Group Names

. Extract/Preparation Codes

. Extraction/preparation dates

. Method Blank start dates

- Surrogates used for each chemical group

. Lab names

. Batch composition (including reference materials)

. Replicate numbers

. Sample Weights

NOTE: It is critical for the sample weight to be recorded for each sample taken in the
particular extraction/preparation group (including the CRMs, RMs, and matrix spikes).
This 1s a key field in the DAIS database and will drive the automated input screen
displays.

~S N B W R e
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Analysis Data:

10. For each chemical-of-concern there is a common list of needed data:
-extract/prep group number
-analysis method code
-units (dry weight basis)
-blank units
11. Sample analysis information includes the following:
-replicate number
-analysis date
-concentration
-data qualifier (if necessary)

12. Analysis data are needed for the following:
-test sediments

-reference materials
-method blanks

City of Tacoma D-2
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-matrix
~-spiked samples
13. Matrix spikes must be reported on a sample-specific dry-weight-normalized basis

Surrogate Recoveries:

14. Analysis method codes

15. Replicate numbers

16. Analysis dates

17. Recovery for test sediments, method blanks, reference materials and matrix-spiked
samples.

SPREADSHEET D
Amphipod Mortality and Emergence:

1. Species name
2. NODC code

3. Exposure Time
4. Lab Name

5. Lab Sample Codes

6. Batch Composition

7. Start Dates

8. Daily Emergence Counts (for 10 days)
9. Number of Survivors

10. Number Failing To Reburow

Amphipod Bioassay Positive Control:

11. Toxicant used

12. Exposure Time

13. LC50 Method of calculation
14. Batch numbers

15. Start Dates

16. Toxicant concentrations

17. Percent survival at each concentration
18. LC50

Amphipod Bioassay Water Quality:

19. Methods used:
-Dissolved Oxygen
-Water Salinity
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-Interstitial Water Salinity
-Ammonia
-Sulfide
20. Batch numbers
21. Daily Temperature
22. Daily pH
23. Daily DO (mg/L)
24. Daily Water Salinity (ppt)
25. Initial Interstitial Salinity (ppt)
26. Initial and Final Sulfide (mg/L)
27. Initial and Final Ammonia (mg/L)

Sediment Larvae Mortality and Abnormality:

28. Species Name

29. NODC Code

30. Lab Name

31. Inoculation Time (hrs.) = the length of time after the sediment is placed into the beaker
and before the organisms are added.

32. Exposure Time (hrs.)

33. Test Beaker Volume (ml)

34. Stocking Density (eggs/ml) for each batch = concentration of eggs in the beaker from
which all test beakers are stocked

35. Stocking Aliguot Size (m!) = the volume taken from the fertilization beaker to stock
each of the test beakers.

Sediment Larval Test Results:

36. Batch composition
37. Start Dates

For initial counts, seawater controls, test and reference sediments:

38. Number of aliquots counted

39. Aliquot Size (ml)

40. Number of Normal per aliquot
41. Number of Abnormal per aliquot

Sediment Larval Bioassay Positive Control (% Survival):

42, Toxicant

43. Exposure Time (hrs)

44. LC50 Method of Calculation
43. Batch numbers
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46, Start Dates
47. Toxicant Concentrations
48. % Survival for each concentration

Sediment Larval Bioassay Positive Control (% Abnormality):

49. Same as #42-48, except for 44, which should be - EC50 Method of Calculation

Sediment Larval Bioassay Water Quality:

50. See #19-27, exclude Interstitial Water Salinity

Juvenile Infaunal Species Bi Mortalj | Growth

51. Species Name

52. NODC code

53. Lab name

54. Starting Age (in days post emergence)

20-day growth test only:

55. Food Type
56. Feeding Interval (hrs.) = the time between feedings
57. Feeding Quantity (mg dry weight/individual/feeding event)

Juvenile infaunal species
beginning biomass

58. Batch and Rep number

59. Analysis Date

60. Number of Organisms Weighed

61. Total Start Weight (mg/dry)

62. Organisms Depurated (yes or no)

63. Total End Weight of Survivors (mg dry)

Huvenile Infaunal Species Mortality:

64. Batch number and start date
65. Number of Organisms Beginning
66. Number of Survivors

Initial weight of organisms

Final weight of organisms

City of Tacoma
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luvenile Infaunal Species B Pasitive C L ival):

67. See #42-48
68. LC50 mg/L

69. See # 19-27
Mi Bj y:

70. Lab Name

71. Batch Composition

72. Extraction Time

73. Extraction Date

74. Analysis Date

75. Analysis Time

76. Extract Dilutions

77. Initial and Final illumination values for rep 1 and rep 2 for each dilution (including the
blank)

78. Initial and Final illumination values for five replicates at the highest concentration

Microtox Bioassay Positive Control:

79. Toxicant

80. EC50 Method of calculation
81. See #72-78

82. EC50 %

City of Tacoma D.s
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Appendix G

_ DRAFT _
RESTRICTIVE COVENANT AND GRANT OF ENTRY
PIERCE COUNTY TAX PARCEL

NO.

The Property that is the subject of this restrictive covenant is Pierce County tax parcel
number _ more specifically described in attachment A, hereinafter “the Property.”

or, (as appropriate and as agreed to by the Owner and the Commencement Bay Natural
Resource Trusiees).

The Property that is the subject of this restrictive covenant is that portion of Pierce
County tax parcel number , Inore specifically described in attachment A,
hereinafter “the Property.”

The undersigned, , hereinafter “the Owner,” holds legal title to the -
Property. ‘

The Owner hereby limits, as set forth below, the uses to which the property may be put,
and declares that such limitations shall constitute covenants which shall run with the land,
as provided by law, shall continue in perpetuity on the maximum time permitted by law
and shall be binding upon the current owners and all persons or entities claiming or
taking the Property under the Owner now or in the future.

I - . ‘-' :
The Property shall be put to no uses whatsoever except as stated below:
1. The property may be used for natural resource restorﬁtion purposes by the Owner

and the Commencement Bay Natural Resource Trustees. The term “natural resource.”
shall have the meaning defined at 42 U.S.C. § 9601 (16).

2. Existing uses such as which are compatible with the restoration
goals as set forth in Appendix ___ to Consent Decree, Civil No. incorporated
herein by reference.

Draft Restrictive Covenant and Grant of Entry
Pierce County Tax parcel No.
Page - 1 :



3. Other uses as agreed to by the Owner and the Commencement Bay Natural
Resource Trustees.

Grant of Entry:

Subject to the provisions of sections XI and XXII of the Consent Decree, Civil No.

» incorporated herein by reference, the Owners hereby grant entry to the
Property to the Commencement Bay Natural Resource Trustees or their designees the
right of entry to the Property for purposes of conducting natural resource restoration

projects.
By:  Owner
: Dated:
- City Manager
Dated:
Director of Public Works
Dated:
Director of Finance ,
Dated:
Risk Manager .
Dated:
City Clerk
_ Dated:
City Attormney
Notary:

Draft Restrictive Covenant and Grant of Entry
Pierce County Tax parcel No.
 Page -2



Appendix H

Honorabie

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON
AT TACOMA

UNITED STATES OF AMERICA, ON
BEHALF OF THE NATIONAL OCEANIC
AND ATMOSPHERIC ADMINISTRATION
AND THE UNITED STATES
DEPARTMENT OF THE INTERIOR;
STATE OF WASHINGTON THROUGH
THE WASHINGTON DEPARTMENT OF -
ECOLOGY; PUYALLUP TRIBE OF
INDIANS; MUCKLESHOOT INDIAN
TRIBE, :

CIVIL NO.

Notice of Consent Decree

Plaintiffs,
v.

THE CITY OF TACOMA AND
THE TACOMA PUBLIC UTILITY

Defendants,

e Nt Nt M S e M et N it e e M N’ e e N e’ e’ e’

NOTICE IS HEREBY GIVEN to all persons claiming any right, title, estate, lien,

leasehold, or interest in the real property described below that a Consent Decree has been

NOTICE OF CONSENT DECREE - 1



entered in the United States District Court for the Western District of Washington and
that the Consent Decree affects title to the following real property located in Pierce |

County:
[insert legal]

which is commonly known as , Tacoma, Washington.

| All persons in any manner dealing with the real estate subsequent to the filing
hereof will take subject to the rights of the plaintiffs as established in that action,
including certain limits on the transfer and usé of the real estate as detailed in paragraphs
14 and 15 of the Consent Decree. | '

Dated this ___ day of , 1996,

City of Tacoma

By: .

Robert B. Betcone, Jr.

WSBA # 22093

Assistant City Attorney

Of Attorneys for the Defendant City of

Tacoma

Filed for Record at the After Recording Return to:
Request of:

Robert B. Betcone, Jr. : _ Robert B. Betcone, Jr.
Assistant City Attorney Assistant City Attorney
Office of the City Attorney Office of the City Attorney
Suite 1120 ~ Suite 1120

747 Market Street 747 Market Street

Tacoma Municipal Building Tacoma Municipal Building
Tacoma, Washington 98402 : Tacoma, Washington 98402

NOTICE OF CONSENT DECREE - 2



Appendix I

Criteria for Evaluating Impacts for the
Determination of Inconsistent Land Uses or Actions
Proposed for the City of Tacoma Alexander/T aylor Way Properties

I Introduction

The following proposed criteria have been developed for evaluating impacts for the
determination of inconsistent land uses or actions at the City of Tacoma Alexander/Tayior
Way Property. Inconsistent land uses or actions are defined in general terms as those
actions that will compromise the success or viability of the Hylebos Marsh and Wildlife
Project (Marsh), pianned for part of the property. As success at the marsh will be
measured in general terms by (a) wildlife utilization, and as such utilization is expected to
be a function of (b) vegetation, (c) extent of open water habitat, and (d) terrestrial habitat
quality and (€) aquatic habitat quality. criteria are designed to measure changes from
desired conditions for (a), (b), (¢), (d) and (e) above.

O Criteda
‘A. Wildlife Utilization

Facilities or site activities will not compromise the ability of wildlife species to reach
the marsh project area or access the various habitats within the site. For the purposes
of impact evaluation, the following improvements shail not be deemed to compromise
wildlife utilization or access. : -

1. A bridge spanning the marsh project area utilized for non-emergency access, to
distribute fuel via pipeline, and to provide for appurtenant utility connections
between the Alexander and Taylor Way portions of the property; provided that
such a bridge: '

a. Isdesigned for pedestrian passage and a single lane for light duty vehicles
(e.g. passenger cars and light duty trucks); ’

b. Is supported by concrete piers;

¢. Does not result in fill in the wetland area or its buffer except for that area
necessary for support piers;

d. Does not receive chemicat treatment for the preservation of any component
part. '

i
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B. Vegetation

Facilities or site activities will not reduce through direct or indirect actions the quality
or quantity of plant cover within the marsh project area. Direct actions include removal
of vegetation within the marsh or buffer or biocide use within 25 feet of the marsh or
buffer. Indirect actions include shade except for: '

1. Shade from vegetation planted within or outside the marsh area provided that a
planting schedule is established which minimizes or obviates the impact of shade
on shade intolerant species and life-stages. '

2. Shade from air emission dispersion stacks. :

3. Building shade that falls on an already shaded area.

Biocide used on the Taylor/Alexander Way property shall be used only as directed by
label requirements and applicable laws and regulations, including setback requirements
from aquatic environments or otherwise sensitive environment area. The wetland and
its buffer shall be considered to be an aquatic environment or otherwise sensitive
environment area when considering biocide suitability.

The expected eventual height and density of proposed plantings shall be utilized in any
analysis of building shade.

C. Extent of Open Water Habitat

Facilities or site activities will not result in changes in marsh water surface elevations
from seasonal, target conditions. Activities which could cause such impacts include
stormwater discharges and groundwater extraction from the site or its immediate
vicinity. :

Stormwater shail not be discharged to the marsh area if municipal stormwater
conveyance facilities are available on Taylor and Alexander Ways unless the parties
agree that a proposed discharge provides a preferred use of water resources. Any
discharge to the wetland shall comply with all state and local regulations for
stormwater pollution prevention, and all state and local permitting requirements.
Wetlands existing at the site or created under this restoration project will not be used to
“treat” stormwater; instead, treatment will be provided upstream of the wetland area
prior to any discharge to the wetland.

3
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Tacoma

—— ity of Tacoma - Finance Department Memorandum

TO: All Fund Accountants f/\._

FROM: Peter C. Luttropp, Director of Fmané{e/ P { A "‘W /7

SUBJECT: Payroll Costs and Overhead
DATE: March 28, 1996
A review of the public works employee fringe-benefits costs for the year 1995, resulted in

some minor changes in payroll cost rates. For the year 1996, payroll and overhead for the
Public Works Revolving Fund are:

PAYROLL PERCENTAGE OF
COSTS DESCRIPTION GROSS PAYROLL
S1310 . FICA 8.26%

51320 & Health & Welfare including Family Coverage 9.53%
51321
51330 State Industrial Insurance & Medical Aid 3.80%
51331 State Unempioyment Compensation 0.46%
51342 Pension Contribution-City ‘ : 11.01%
51370 Group Life Insurance 0.11%
51390 Dental Plan 2.21%
Subtotal 35.38%
51102 - Vacation 7.14%
51103 Holiday 4.89%
51104 Sick Leave . 3.80%
"~ 51105 Miscellaneous Paid Leave _ 0.24%
Subtotal ' 16.07%
TOTAL 51.45%

Where it is necessary to make charges for salaries and wages, but not possible t0 apply
actual charges for payroll taxes, fringe benefits, and other costs, the above averages should
be used.

Material Overheads Costs 12.35%
Overhead Cost 21.00%



