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1.0 INTRODUCTION

As part of the U.S. Army Corps of Engineers (USACE) Restoration Program. the USACE plans to

realign Hamm Creek and convert 7 acres of a 22-acre parcel of land adjacent to the Seattle Ciw

Light substation into a combined saltwater/freshwater wetland. The Harem Creek restoration

project, which will be accomplished under Section 1135 of the Water Resources Development Act

of 1986, will include dredging approximately 80.000 cubic yards to provide a new outlet for the -

creek to the Duwamish River. to create a saltwater marsh in the riverside area. and to excavate

upland for a freshwater wetland. These 80,000 cubic yards of dredged material are proposed for

either open-water disposal at the Puget Sound Dredged Disposal Analysis (PSDDA) Elliott Bay

disposal site or for beneficial use. An additional 10,000 cubic yards will be excavated in creating

meanders in Harem Creek along West Marginal Wav. These 10,000 cubic yards of material will

not be characterized for PSDDA disposal.

This report describes a study conducted by the USACE and Science Applications International

Corpor'ation (SAIC) to characterize the 80,000 cubic yards of material proposed for PSDDA

disposal or for beneficial use. Based on a 1990 site assessment conducted by Boeing, and the fact

that the site had never been developed for industrial use. a low-moderate rank was used to

determine the sampling and analysis requirements for the project. The material was characterized

under PSDDA (1989:1990 a,b: 1991 a.b) and Sediment Management Standard (SMS) guidelines,

which consisted of conventional, contaminant, and tiered biological testing. The results of the

studv will be used in making suitability determinations for disposal at the Elliott Bay disposal site

or for beneficial use.
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2.0 METHODS

Detailed sampling and analysts procedures arc provided in the Sampling and Analysis Plan ./or the

Hamm (?reek Restoration Project. Duwamish Turning Basin, Seanle, Washington prepared by

the USACE (Appendix A). This section provides and overview of the sampling scheme and the

methods used in the collection, processing, and analysis of sediments, including any deviations

from the Sampling and Analvsis Plan (SAP).

2.1 Sampling Overview

Sampling for the Hamm Creek restoration project occurred on June 16 and 17, 1997. Sampling

was conducted by Tacoma Pump and Drill using a hollow-stem auger and stainless steel. 2-ft.

split-spoon samplers. According to the sampling scheme designed by the USACE. 4 stations were

sampled to characterize the 80.000 cubic yards of material proposed for dredging.

The sampling and analysis scheme devised bv the USACE was in accordance with PSDDA

dredged material evaluation guidelines. Puget Sound Estuary. Program (PSEP) recommended

guidelines (PSEP 1986, 1995. 1997 a.b.c.d), and modifications made through the PSDDA annual

review process. A full description of the sampling and compositing scheme can be found in the

SAP. Based on the low-moderate ranking, the full characterization requirements included

collecting both surface (0 to 4 feet) and subsurface (>4 feet) sediments from each of the four

stations, and compositing surface and subsurface sediments into two samples: C 1 (surface) and C2

(subsurface). The surface sample represents approximately 32.000 cubic yards of material, and
t

the subsurface represents approximately 48,000 cubic yards. At two of the stations (C2 and C4),

an additional foot was added to the total core length sampled in order to document the exposed

subsurface sediment beyond the dredging overdepth. The sampling locations and compositing

scheme are presented in Figure 2-1 and in Table B-I. Appendix B.

Once it was determined that bioassav analyses would be required, a reference sediment was

collected from Carr Inlet. Washington. on July 17. 1997.
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2.2 Positioning

Sampling locations were flagged by the USACE surveyors prior to the actual sampling effort. The

flagged stations were used to position the drill auger for sampling. Sampling positions were

marked on a survey map and Washington State Plane coordinates referenced to North American

Datum 1927 (NAD 27) and elevations were determined from the map. The state plane coordinates

were converted to latitude and longitude coordinates referenced to NAD 83 using the USACE's

Corpscon coordinate conversion program. The elevations determined from the survey map were

comparable to those provided in the Sampling and Analysis plan for all stations except Station 2.

The elevation for this station was 22 feet instead of the 25 feet initially determined. Station

positions and elevations referenced to Mean Lower Low Water (MLLW) are provided in Appendix

B.

2.3 Sample Collection and Processing

Prior to sampling, all compositing equipment was decontaminated in accordance with PSEP and

PSDDA protocols as described in the SAP. With the exception of the first three split-spoon

samples collected, each split-spoon was also scrubbed with Alconox, and rinsed with distilled

water, dilute nitric acid, methanol, and a final distilled water rinse. For the first three samples

collected (Station 4: AI. A2, and BI), the split-spoons had been pre-cleaned but lacked the nitric

and methanol rinses (refer to page 2 of the Field Log, Appendix C). Care was taken to avoid

sampling material touching the sides of the core on these samples. Sample material touching the

core catchers, which were plastic, was also avoided.

Samples were collected using a truck-mounted, hollow-stem auger drilling rig equipped with a

split-spoon sampler. The first sample at a station was collected from 0 to 2 feet. Once a two-foot

sample was collected, the split-spoon was opened, the recovery, measured, and the core described in

the field log. A portion of the sediment was removed and retained in a stainless steel pan for

subsequent mixing and compositing. The pan was covered with aluminum foil in order to prevent

contmnination while subsequent samples for the composite were collected. The auger was
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then advanced to the bottom of the sample depth and the next t_vo-foot sample collected, After the

two samples for the surface composite at a station were collected (e.g., Station 1; A I and A2}. the

pan was placed on ice in a cooler while collecting the subsurface samples at the station. This

method of sampling, retrieval, and auger advancement at two-foot intervals was utilized until the

design sample depth was reached. The subsurface samples were processed and stored in the same

manner as the surface samples.

Due to the drillers" schedule, a second day of sampling was necessary.. Therefore, the sediment

collected for each composite (C 1 and C2) on day one was homogenized, placed into the appropriate

pre-cleaned, labeled sample jars. and stored on ice for subsequent mixing with material collected at

the remaining stations on the second day. Once all material was collected from the four stations

for each composite, the sediment was homogenized, placed in the pre-cleaned sample jars. and

stored on ice until deliver3' to the laboratory, or SAIC's storage facility in Woodinville, WA. "

Mercury and chemistry archive subsamples were stored at -18°C.

Subsan_ples for volatile organics analyses were collected from randomly chosen core sections. The

subsample for C I was collected from Station 2, core section A2 and the subsample for C2 was

collected from Station 3, core section B2. According to the SAP, the subsample for C2 was

planned for Station 3, core section B I. However, the split-spoon was opened before processing of

the previous section was completed. In order to avoid potential loss of volatiles while the sample

sat exposed, the decision was made to collect the volatiles from the nex-t sample depth. The

subsamptes for both C 1 and C2 volatile analyses were collected immediately after the samplers for

each were opened.

in addition to the composite samples collected, samples were collected from a one-foot section

beyond the design depth at Stations 2 and 4. These were collected to represent the exposed

subsurface sediments once dredging is completed. The material for each one-foot or "'Z" sample

was placed in a separate stainless steel mixing pan. homogenized, and placed, in a one-liter pre-

cleaned glass jar. The two "Z" samples (Z2 and Z4) were archived at - 18°C for potential future

analysis.

Haram Creek Restoration Project September 12. 1997
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While reviewing sample bore hole logs, it was discovered that an extra 1.3 feet were sampled at

Station 3. The existing elevation at this station was +21.7 feet and the design elevation was +11

feet. so that a total core length of 10.7 feet was required. However. due to a calculation error, 12

feet were inadvertently sampled. Therefore. 1.3 extra feet of sediment were sampled for the

subsurface composite. C2. Because this represented a maximum of 4% of the material collected

for the C2 composite, and because there was no visible contamination based on color, texture, or

odor. this is not expected to have had a significant contribution to contaminant levels measured in

the sample. In addition, after the station locations were plotted, the actual elevation at Station 2

was determined to be 22 feet, instead of the expected 25 feet. A total of 13 feet were sampled

from this station (Appendix B).

In order to measure the ammonia and sulfides levels in the test sediments when bioassays were

begun, subsamples for ammonia and sulfides analyses were collected by the bioassav laboratory,

Northwestern Aquatic Sciences, as the sediment for the bioassay testing was prepared and placed

into bioassav test chambers. The subsamples for total sulfides analysis were preserved with zinc

acetate. These subsamples for C I, C2, and Carr 4 were stored at 4°C and sent to the laboratory.

for ammonia and total sulfides analyses.

When transfernng samples to the laboratories, samples were stored on ice or blue ice in coolers,

transported to the various laboratories, and maintained at 4°C or -18°C (archived chemistry, and

mercur"3' jars). All sample handling, subsampling, compositing, labeling, storage, and chain-of-

custody procedures were conducted according to procedures outlined in PSEP. PSDDA, and the

SAP. Copies of all chain-of-custody forms are provided in Appendix D.

2.4 Chemical Testing

The two composite samples collected from the Harem Creek project site were tested for total

solids, total volatile solids (TVS). total organic carbon (TOC). grain size. chromium, and PSDDA

chemicals of concern. Upon evaluation of the chemistry results, the Carr 4 reference sediment was

analyzed for total solids. "I'VS. TOC. and grain size. Subsamples collected bv the bioassay

Harem Creek Restoration Project September 12, 1997
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laboratory for C 1. C2. and Cart 4 were analyzed for total solids, ammonia, and total sulfides by

AmTest. Inc. of Redmond. WA.

Target analytes and analytical methods used are presented in the SAP and in Table (Appendix A).

The preparatio n procedures, method detection limits to be achieved by the laborato_', PSDDA

screening levels, July 1996 draft SMS deteeuon limits. SMS sediment quality, standards (SQS),

and 1988 LAET values are also included in the SAP. Methods followed those as specified in the --

PSDDA Management Plan Report (MPR) Unconfined, Open-water Disposal of Dredged Material.

Phase II (North and South Puget Sound)". September 1989, and were analyzed in accordance with

the latest PSDDA (1989) and PSEP (1986, 1997a, b) guidelines and review meetings (PSDDA

1991 a.b). A review of the quality, control data is provided in Appendix E

Analyses for most conventionals followed PSEP (1986). Ammonia was analyzed according to

Plumb (1981) and TOC was analyzed according to EPA Standard Method SM5310B. The grain

size distribution for each sample was determined in accordance with PSEP 1986 using a

combination of standard sieves and hydrometer. Sieve sizes U.S. No. 4, 5, 10. 18. 35, 60, 120,

,and 230 were used for the grain size analyses. The strong acid digestion (SAD) method was used

for the metals analyses. Specific analytical methods for contaminant chemistry, are provided in the

laboratory, data report (Appendix E).

2.5 Biological Testing

Following evaluation of the chemistry, results, the two composite sediment samples were selected

for bioassay testing. Both C 1 and C2 exceeded the PSDDA screening level for total DDT, and C 1

also exceeded the screening level for total PCBs. Bioaccumutation trigger and PSDDA maximum

levels (ML) were not exceeded, so that bioaccumulation testing was not required.

The bioassays included the 10-day amphipod (Eohaustorius estuarius) and echinoderm larval

(Dendraster excentr_cus) acute toxieirv tests, and the 20-day chronic sublethal biomass/growth test

using Neanthes arenaceodentata. The amphipod and echinoderm larval tests were conducted by

Hamm Creek Restoration ProJect September 12. 1997
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Northwestern Aquatic Sciences. New,port. OR: Parametrix Inc.. Kirkland. WA. performed the

Neanthes bioassav. The PSDDA bioassavs were conducted using the most recent PSEP guidelines

(1995) with modifications specified by PSDDA (1989b). bioassay public workshops (PSDDA

1990b). the annual review minutes (ARM). and Sediment Management ARM (SMARM).

Because the test sediments were from an upland freshwater environment, and were proposed to be --

disposed at a saltwater environment, the salinity of the samples needed to be adjusted to emulate

the saltwater environment. For the amphipod test, Eohaustorius estuarms was used as the test

organism due to the sensitivity, of RhepoxTmus abronius to lower salinity_ conditions (<25 ppt).

According to PSEP, the interstitial and overlying salinities of the sediments should be adjusted to

the ambient salini .ty conditions from which the amphipods were collected. The amphipods were

collected at low tide from a location near Yaquina Bay, OR (Beaver Creek). which is exposed to a

range of salinities from approximately 0-28 ppt. Therefore, it was decided, in consultation with the

USACE, to run the test at approximately mid-range at 15 ppt. The salinity, at the time of

amphipod collection was about zero ppt, and the amphipods were slowly acclimated to 14 ppt prior

to the start of the test. For the amphipod test, the salinity for the reference and control sediments

also required adjusting.

2.6 Reference Sediment Collection

Once the results of the chemistry, analyses were received and the necessity, for bioassay testing

determined, reference sediments were collected in Carr Inlet (Carr 4) on July 17, 1997. The

reference sediment sample was collected using a 0.025 m2 stainless steel van Veen grab sampler

aboard the University, of Washington's Boston whaler. Sediments were wet-sieved in the field in

order to verify, grain size compatibility to the Hamm Creek samples. Target fine fractions for the

reference sediments were approximately 31-41% fines. Samples were collected from the top 10 em

of the grab. Material that appeared to be sulfidic was avoided. Several grabs were needed to

obtain sufficient volume for a sample. Once a sufficient quantity of sediment was obtained, the

material was mixed until homogenous and placed in pre-cleaned labeled sample jars. All

decontamination, subsampling and processing was conducted according to PSEP/PSDDA as

indicated above for sample processing and handling.

Harem Creek Restoration Project September 12, 1997

Sedtment Characterization 8

AR 023218



3.0 RESULTS

The sediment chemistry analyses and biological testing results for the Harem Creek restoration

project sediment characterization are summarized below. All sediment chemistr3.' and bioassav

laboratory, reports and associated quality control documentation are provided in Appendices E and

F. The QAI level review reports and checklists are provided at the beginning of each of the

appendices. ---

3.1 Sediment Core Descriptions

A detailed description of each core collected is provided in the borehole logs in Appendix C. The

surface sediments (0 to 4 feet) generally consisted of a brown, silty fine sand with roots and

organic fibers. Some small gravels were present in surface sediments collected from Station 4, and

wood organics were present in surface sediments collected at Station 3. Occasional l to 2 mm

lenses of a gray sandy clay to clayey sand were also present in the surface sediments.

Although the subsurface sediments varied with depth, these sediments were primarily a silty, to

clayey fine sand, and were more of a sandv clay in some sections. Wood debris was present at

approximately 6 feet in core depth at Stations 3 and 4. and between 8 and I 0 feet at Stations 1 and

2. Elevations corresponding to these depths at which woody debris occurred were between 13 and

17 feet MLLW at all stations. At Station 2. the core section between 8.4 and 10 feet core depth

was a black silty, clay to clayey silt and had a sulfidic odor. At stations Stations I and 3. pinkish-

gray clayey fine sand lenses were present between _9 and 11 feet MLLW elevations.

3.2 Sediment Conventionals

The sediment conventional chemistry results are provided in Table 3-1. The subsurface sediment

(C2) contained about 10% more fine material than the surface sediment (C 1). Both sediments were

primarily sand, with 68.7% sand for CI and 58.8% sand for C2 (30.7% and 41.1% fines,

respectively). The reference sediment, Carr 4. fine fraction was comparable to the Hamm Creek

Harem Creek Restoration Project September 12. 1997
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Table 3-I. Conventional and contaminant chemistry resultstor the Hamm Creek R.cstoration Project

Station Number Jui-96 CI C2 Carr 4
Lab Number PSDDA PSDDA Draft SMS 1988 97-A00g101 97-A008102 97-A009723

Collectio= Date SL ML Det. Limits LA.ET 16-Jura-97 Q 16-Jua-97 Q 17-.|ul-97 Q

Coaventiouals

Total Organic Carbon (% DW) - - - 1.9 0.63 0.39

Total Sulfides (mg/kg DW) ..... 16 U 96 35 _.-

Ammonia (mg-N/kg DW) .... 1.8 30 25

TVS (% DW) .... 4.60 2.37 1.61

Total Solids (% DW) .... 82.2 77.2 71,3

Grain Size

Percent Gravel ( >2.0 ram) .... 0.5 % 0. 1% 0.0%

Percent Sand (<2.0 mm- 0.06 mm) .... 68.7% 58.8 % 70.6%

Percent Silt (0.06 mm- 0,004 ram) ..... 24.3% 33.3 % 26.3%

Percent Clay ( < 0.004 ram) .... 6.4 % 7.8 % 3, 1%

Percent Fines (<0.06 ram) .... 30.7% 41 .I % 29,4%

Metals in mg/kg DW

Antimony 20 200 - 150 1.I U ! .3 U NA
Arsenic 57 700 19 57 8.8 6,3 NA
Cadmium 0.96 • 9.6 1.70 5.1 0.04 0.03 U NA

Chromium - - 87 260 _ 19 N A

Copper _ $ I 8 l0 130 390 22 18 N A
Lead 66 660 150 450 32 24 . NA

_ Mercury 0.21 2.1 0.14 0.59 0.074 0.047 NA
Nickel 140 - - .'140 20 l I NA
Silver 1.2 6. l 2.0 "0.56 0.23 0.13 U. NA
Zinc 160 1600 137 410 66 42 NA

LPAH in ag/kg DW
Naphthalene 210 2100 700 2100 ]7 U 19 U NA
Acenaphthylene 64 640 433 560 17 U 19 U N A

Acenaphthene 63 630 167 500 17 U 19 U N A
Fluorene 64 640 l g0 540 17 U 19 U N A

Phenanthrene 320 3200 500 1500 17 U 19 U N A
Anthracene 130 1300 320 960 17 U 19 U N A

2-Methyinaphtheiene 67 670 223 670 17 U 19 U N A
Total LPAH 610 6100 - 5200 t7 U 19 U NA

H]PAIt in a_/kg DW
Fluoranthene 630 6300 567 1700 1"1 U 19 U NA

Pyrene 430 7300 867 2600 17 U 19 U NA
genzo(a)anthraeene 450 4500 433 1300 I'/ U 19 U NA

Chryaene 670 6700 467 ]400 17 U 19 U NA
Benzofiuoranthenes 800 g000 ]067 3200 ] 7 U 19 U NA

Beazo(a)pyrene 680 6800 533 1600 17 U 19 U NA

Indeno( 1,2.3-cd)pyrene 69 5200 200 600 17 U 19 U NA
Dibenz( a.h )anthracene !20 1200 77 230 17 U 19 U N A
Benzo(g,h.i)perylene 540 5400 "23 670 I7 U 19 U NA
Total HPAH 18(30 51000 12000 17 U 19 U NA

Chlorinated Aromatics in ug/kg DW
1,3- Dichlorobenzene 170 - - 170 3 U 3 U NA
1,4-Dichlorohenzene 26 260 37 l 10 3 U 3 U NA

1,2-Dichlorobenzene 19 350 35 35 3 U 3 U NA

1.2,4-Trichiorobenzene 13 64 31 31 5 U 6 U NA
Hexachlorobenzene "..3 230 22 22 I0 U l 1 U N A
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Table 3-1. Conventional and contaminant chcmtstrv results for the Hamm Crock Restoration Prolect, (Continued)

Station Number Jul-96 C l C2 Carr 4
Lab Number PSDDA PSDDA Draft SMS 1988 97-A008101 97-A008102 97-A009723

Collection Date SL ML Det. Limits I_ET 16-._tm-97 Q 16-.hm-97 Q 17-Jul-97 Q

Phthalate Esters in ug/kg DW
Dimethyl phthalate 160 - 24 71 17 L1 19 LI NA
Diethyl phthalate 97 - 67 "48 17 U 19 U NA

Di-n-butyl phthalate 1400 - 467 1400 17 U 19 U NA

Butyl benzyl phthalate 470 - 2 | 63 17 U 19 LI N A

Bis(2-ethylhexyl)phthalate 3100 - 433 1300 17 L1 19 U "NA -- -
Di-n--octylphthalste 6200 - 2067 .420 17 U 19 U NA

Phenolsin ug/kg DW
Phenol 120 1200 140 420 17 U 19 U HA

2-Methylphenol 20 72 63 63 9 U 9 U N A
4-Methylphenol 120 1200 223 670 17 U !9 U NA
2,4-Dimethylphenol 29 50 29 29 9 U 9 U NA

Pentachloropheno] 100 690 120 .140 43 U 47 U NA

Mi_.sceilaneousExtractables in ug/kg DW
Benzyl Alcohol 25 73 57 57 I0 U I I U NA
Benzoic Acid 400 690 217 650 87 [_1 93 U NA
Dibenzofuran 54 540 180 540 17 U t9 U NA

Hexachloroethane 1400 14000 - - 17 U 19 U NA

Hexachlorobutadiene 29 290 11 II I 14 U 15 LI I NA
N-Nitrosodiphenyte mine 28 220 28 28 l0 U ] 1 tl NA

Y

Volatile Organics in ug/Iqg DW
Trichloroethene 160 1600 - - 3 U 3 U N A
Tetrachloroethene 14 210 - 57 3 U 3 U NA

Ethylbertzene I0 50 - I0 3 U 3 U N A

Total Xylene 12 160 - 40 3 U 3 U N A

Pesticides and PCBs in ug/k4¢DW

Total DDT 6,9 69 - _ i 14 i. 11.3 NA
4,4'-DDE - - - 9 3.7 2,9 NA
4,4'-DDD - - - 16 6.7 5.3 NA

4,4'-DDT .... 6 3.6 3. ] NA

Lindane 10 - . - - 0.52 U 0.55 U NA

Heptachlor l0 - - - 0.52 LI 0.55 LI NA
AIdrin 10 - - - 2.4 1.3 NA

Dieldrin IO .... 6. l 6.0 NA
Chlordane i 0 - - - 4.4 1.5 NA

Aro¢lor- 1016 .... &6 U 9.2 U NA

Aroclor- 1221 .... 34 U 37 L! NA

Aroclor- 1232 .... 8.6 Lr 9.2 tr NA
Aroclor-1242 .... 8.6 U 9.2 U NA

Aroclor- 1248 .... 8.6 U 9.2 U NA

Aroclor- 1254 .... 160 76 NA

Aroclor-[260 .... 8.6 LI 9.2 U NA

130 2500 6 130 [ 160 ', 76 NATotal PCBs

U =Lindctected

NA = Not Analyzed
Q = Qualifier

Note: Iterm in bold and highlighted exceeded the PSDDA screening level (SL).
Hexachlorobutadiene detection limits exceeded the SMS detection limit and 1988 LAET.
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samples. The wet-sieve test conducted in the field indicated 34% fines: the analytical results fine

fraction was 29.4% fines.

The total solids fractions for all three sediments were high. ranging from 71.3% for Carr 4 to

82.2% for C I. The total volatile solids fractions in all three samples were comparable, ranging

from 1.61% for Cart 4 and 46% for C1. Similar to TVS. total organic carbon concentrations

were comparable among the three samples, and these concentrations were quite low, the highest

being in sample C I at 1.9%. Total sulfides were highest in C2 at 96 mg/kg and undetected in

sample C 1. Similar to total sulfides, ammonia levels in C2 were highest at 30 mg/kg and lowest in

C1 at 1.8 mg/kg

3.3 Contaminant Chemistry

The results of the analytical chemistr T' analyses are summarized in Table 3-1. Concentrations that

exceeded the PSDDA screening levels (SL) are highlighted in bold. With the exception of

antimony, all metals analyzed were detected in C 1. Antimony was undetected in both C I and C2.

Silver and cadmium were also undetected in C2, while all other metals were detected.

Volatile and semivolatile organics were undetected in both samples. However. the pesticides

aldrin, chlordane, and dieldrin were detected at levels below the PSDDA SL in both samples. The

screening level for total DDT was exceeded in both samples, with C l having levels of 14 _tg/kg

and C2 showing levels of 11.3 gg/kg. However. these levels were well below the bioaccumulation

trigger and PSDDA maximum levels. In addition, the concentration of PCB Arochlor-1254

measured for C I (160 _tg/kg) exceeded the PSDDA screening level for total PCBs (130 p-g/kg).

This analyte was detected below screening levels in C2 (76 lag/kg).

In addition to the PSDDA screening levels, Table 3-1 includes the July 1996 SMS detection limits

and 1988 Lower Apparent Effects Threshold (LAET) values. The Julv 1996 SMS detection limits

were met for all analvtes except hexachlorobutadiene and total PCBs. The hexachlorobutadiene

detection limit for C I (14 _tg/kg)and C2 (15 btg/kg) exceeded the SMS draft detection limit of 11

Harem (_"reek Restoranon ProJect September / 2, 1997
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lag/kg. The detection limits for these two anal._les also exceeded thc SMS draft detection limit of 11

pg/kg. With the exception of Arochlor-i 221. the detection limit for PCB arochlors for C I and C2

was 8.6 and 9.2 p.g/kg, respectively. Arochlor-1221 detection limits were 34 _tg/kg (C l) and 37

pg/kg (C2). The draft SMS targetdetection limit for total PCBs was 6 _tg/kg.

Table 3-2 compares the analytical results to marine sediment qualit 3, standards. Organic anal.vte

results were TOC normalized for the comparison, with the exception of phenols, benzvl aicohoi, --

- benzoic acid. volatile organics, and pesticides. All metals results were well below SQS levels.

With the exception of hexachlorobenzene in C I and C2, and 1,2,4-trichlorobenzene for C2, all

organics analysis results were below SQS levels. Hexachlorobenzene detection levels normalized

to TOC were 0.53 mg/kg (C1) and 1.7 mg/kg (C2). The SQS chemical criterion for this analvte is

0.38 mg/kg. However. these detection limits were below the maximum chemical criteria/minimum

clean-up levels. The detection level for 1.2,4-trichlorobenzene for C2 was 0.95 mg/kg, and the

SQS chemical criterion for this analyte is 0.81 mg/kg. The maximum chemical criterion for this

analyte is 1.8 mg/kg. The total PCB concentration of 12 mg/kg for C2 was equivalent to the SQS

criterion of 12 mg/kg.

Based on the bioassay results, the USACE requested the laboratory, to determine if any tentatively

identified compounds (TICs) were measured during the analyses. The laboratory reviewed the data

and found no semivolatile organic TICs detected.

3.4 Bioassays

Based on the results of the chemistry analyses, both C I and C2 were identified for biological

testing: C I due to total DDT and total PCB exceedances, and C2 due to total DDT exceedances.

One reference sediment collected from Carr Inlet. (Cart 4) was tested with the Harem Creek

sediments. The results of the bioassays are summarized in Table 3-3 and provided in Appendix F.

All bioassays were conducted within the 8-week holding time specified by PSDDA. Control

mortalities for each test were within PSDDA/SMS recommended ranges for negative controls. The

mean control growth rate for the Neanthes test met the PSDDA/SMS target growth rate of 0.72

Hamm Creek Restoration Project September 12. 1997
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Table 3-2. Harem Creek project data compared to scdiment management standards.

Station Number WA SMS WA SiS C'1 C'2

Lab Number SOS SQS 97-A008101 9"/-A008| 02

Collection Date C_em Criteria Mat C_em Criteria 16-dun-97 Q 16-Jtm-97 Q

Conventionals

Total Organic Carbon (% DW) - 1.9 0.63

Total Sulfides fmg/kg DW) - - 16 I: 96

Ammonia (mg-N/kg DW) - - I.g 30 ---

TVS (% DW) - - 4.60 2.37

Total Solids (% DW) g2.2 77.2'

Grain Size

Percent Gravel (/2.0 ram) - - 0.5% 0.1%

Percent Sand (" 2.0 rnm - 0.06 mm) - - 68.7°/., 58.8 %

Percent Silt (0.06 nun - 0.004 ram) - - 24.3°/, 33.3 =/,,

Percent Clay (" 0.004 nma) - -- 6.4% 7.8 %

Percent Fines (: 0.06 rrun) - - 30.7% 41.1%

Metals in nlffk_ DW

t_ntimony - -- 1.1 U 1.3 U

Arsenic 57 93 8.8 6.3

Cadmium 5.1 6.7 0.04 0.03 U

Chromium 260 270 23 19
390 390 22 18

Copper
Lead 450 530 32 24

Mercury. 0.41 0.59 0.074 0.047

-- Nickel - - 20 1 I

Silver 6.1 6. I 0.23 O. 13 U

Zinc 410 960 66 42

LPAH in mt/iq_ TOC

Naphthalene 99 170 0. g9 U 3 U

Acenaphthylene 66 66 0.89 L' 3 U

Acenaphthene 16 57 0.g 9 [ ) 3 LI
Fluorene 23 79 0.89 I I 3 U

Phenanthrene 100 480 0.89 t I 3 t.I

Anthracene 220 1200 0.89 t r 3 I r

2-Methylnaphthah:ne 3g 64 0.89 U 3 l ;

Total LPAH 370 780 0.89 t' 3 t

HPAH in mt/Iq_ TOC

Fluoranthene 160 1200 0. g9 U 3 U

P.vrene 1000 1400 0.89 U 3 U

Benzo{a )anthracene I I 0 270 0. g9 U 3 t l

Chr'vsene 1 I0 460 0.g9 U 3 L;
Benzofluoranthenes 230 450 0.g9 LI 3 U

Bcnzo(a)pyrene 99 210 0.89 U 3 U

lndeno( 1.2.3-cd)pyrene 34 gg 0.89 U 3 U

Dibenz( a.h)anthracene 12 33 0.89 U 3 Ll

Benzo( g.h.i )pery. lene 31 78 0.g9 t! 3 kl
Total HPAH 960 5300 0.89 £1 3 U

Chlorinated Aromatics in mlffkg TOC

1,3-Dichiorobermene ....

1.4-Dichlorobermene 3. I 9 0.16 t; 04g U

1.2- Dichlorobenzen¢ 2.3 2.3 0.16 U 0.4g Tr

1.2,4-Trichlorobcrmene 0.81 l.g 0.26 lr I 0.95 Ll !

-- Hexachlorobenzene 0.38 2.3 0.53 L' 1.7 tr }

Harem Creek Restoration Project Neptember 12. 199 7
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Table 3-2. HaremCreek projectdatacomparedto sedimentmanagementstandards.(ConUnucd)

Station Number WA SMS WA SMS CI C2

Lab Number SQS SQS 97-A008| 0! 97-A008102
Collection Date Chem Criteria Max C_em Criteria 16Oun-97 Q 16-Jun-97 Q

Phthalate Esters in mg/kg TOC
Dimethyl phthalate 53 53 0.89 U 3 U
Diethyl phthalate 61 110 0.89 L1 3 U

Di-n-butyl phthalate 220 1700 0.89 U 3 U
Butyl benzylphthalate 4.9 64 0.89 U 3 U
Bts(2-ethylhexyl)phthalate 47 78 0.89 U 3 U
Di-n-octyl phthalate 58 4500 0.89 U 3 U

-Phenols in ug/kg DW
Phenol 420 1200 17 [1 19 U

2-Methylphenol 63 63 9 U 9 U
4-Methylphenol 670 670 17 U 19 U
2.4-Dimethylphenol 29 29 9 U 9 t I

Pentachlorophenol 360 690 43 U 47 U

Miscellaneous Exlractables in ug/kg DW
Benzyl Alcohol 57 73 I0 U 11 [1
BenzoicAcid 650 650 87 U 93 U

MiscellaneousExtractablesinmg/lq_TOC
Dibenzofuran 15 58 0.89 U 3 U

Hexachloroethane ....

Hexachlorobutadiene 3.9 6.2 0.74 LI 2.4 U

N-Nitrosodiphenylantme Il I I 0.53 U 1.7 U

Volatile Orl_anlcsinuE/Iq_DW
Trichloro_hene - - 3 II 3 U -
Telrachloroethene - -- 3 U 3 LI

Ethylbenzen¢ - - 3 U 3 U

Total Xylene - -- 3 U 3 U

Pesticides in ul_/k_ DW
Total DDT - - 14 11.3

4,4'-DDE - - 3,7 2.9
4,4'-DDD - - 6.7 5.3

4.4'-DDT - - 3.6 3. I
Lindane - - 0.52 tl 055 U

Heptachlor - - 0.52 tl 0.55 U

Aldrin - - 2.4 ] .3

Dieldrin - - 6.I 6.0

Chlordane - - 4.4 1.5

PCBs in mg/kg TOC
Aroclor-1016 -- - 0.45 U 1.5 U
Aroclor-1221 - - 1.8 U 5.9 U

Aroclor-1232 - - 0.45 LI 1.5 U

Aroclor-1242 ' - - 0.45 U 1.5 U

Aroclor-124g - -- 0.45 U 1.5 U
AJroclof-1254 - -- 8.7 !2

Aroclca-1260 - - 0.45 U 1.5 U
Total PCBs 12 65 8.7 12

U = Undetected Note:ItemshighlightedinboldrepresentdetectionlimitsthatexceededtheSOS chemicalcriteria

Q = Qualifier

tfamm Creek Restoration Project ,September/2. /997
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Table 3-3. Results for the amphipod acute toxicity test. echinoderm larval test. and 20-day

Neanthes growth test.

Echinoderm Larval 20-Day Neanthes
Station Eohaustorm_ _Aortalitw Mortality/Abnormality Mean Gro_xh Rate

(%) (NCMA) (%) (mg/individual/day)

Control I NA 0 92

- C 1 4 43.5 A 0.91

C2 4 33.8* 0.59*

CarT 4 4 -10.2 0.84

* Denotes statistically significant difference from the reference (p = <0.05)

NA Normalized combined mortality/abnormality_(NCMA) not applicable. Mortality.in the seawater
control was 23.3% (normal/initial).

Note Values highlighted in bold represent test sediment results which failed to meet reference
sediment comparison criteria.

Harem ('reek Restoratton ProJect September ] 2, 1997
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rag/individual/day. In addition, the Neanthes initial weights met the target of 0.5 rag/individual

Positive controls were within acceptable limits (laboratory performance standards and ranges

reported in PSEP 1995). Results for positive controls are discussed in the QAI review checklists

in Appendix F. Reference sediment results were acceptable for all tests according to both PSDDA

and SMS criteria.

There was no toxic response observed in either test sediment for the amphipod (Eohaustorms) test, -

which exhibited 96% survival in both C 1. C2, and the reference sediment. All mortalities were less

than the PSDDA guideline of <20% over the control mortality and the SQS of <25% mortality.

For the Neanthes test, the mean individual growth rate for C 1 was 99% of the control and 108% of

the reference, which indicated there was no t0.vie response for this sample. The mean individual

growth rate for C2 was <80% of the control growth (64% of the control), and was significantly

different from the reference sediment (Student's t-test: p <0.05). However, it met the criteria of

>70% of the reference. The mean individual growth rate for C2 equaled 70% of the reference.

All test sediment normalized combined mortality/abnormality (NCMA) results for the echinoderm

larval test were greater than the control guidelines of <20°/, over the control NCMA. The NCMA

results for both test sediments were significantly different from the reference sediment and

exceeded the PSDDA suitability criteria of <30% over the reference sediment and the sediment

impact zone cleanup level criteria of_<30% over he reference. This represents a toxic response for

both sediments for this bioassay test. and falls under the one-hit criteria for the echinoderm test for

nondispersive disposal sites.

Harem Creek Restoration Project September 12. 1997
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4.0 Summary

The sediments collected at the Harem Creek restoration project site consisted primarily of a silty

fine to medium sand. Organic fibers such as root material were abundant in the surface sediments.

Pockets of wood chips were observed in both surface and subsurface sediments. Total solids

levels were high in both samples, and TVS and TOC were low. Ammonia and sulfides were low in

- the surface sample, but somewhat elevated in the subsurface sample.

Metals were detected at concentrations below PSDDA screening levels and SQS chemical criteria.

Semivolatile and volatile organics were undetected in both samples. Aldrin. chlordane, and dieldrin

were detected below PSDDA screening levels in both samples. For both surface and subsurface

samples total DDT levels measured exceeded the PSDDA SL, and screening levels for total PCBs

were exceeded for sample C I. The detection limit for hexachlorobenzene for both samples

exceeded the SQS chemical criterion, and the detection limit for 1,2,4-trichlorobenzene for C2

exceeded the SQS chemical criterion.

Based on the results of the chemistry, analyses, bioassay testing was conducted for both surface and

subsurface samples. Testing results indicated no significant effects for the acute amphipod test. In

the 20-day Neanthes test. no toxic effect was observed for C I. and C2 just met the criterion of

>_70%of the reference sediment mean individual growth rate. For the echinoderm larval test, both

surface and subsurface sediments had normalized combined mortalities/abnormalities that were

greater than the control limit of <30% over the reference sediment. According to PSDDA

interpretive criteria guidelines for nondispers_ve aquatic disposal sites, samples C I and C2 fall

under the one-hit criteria for the echinoderm larva test.

Harem C'reek Restoratton Project September 12. 1997
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1.0 PROJECT DESCRIPTION, SITE HISTORY AND ASSESSNIENT

1.1 Proiect Description- Hamm Creek will be reali_ed and 7 acres of a 22-acre piece of land adjacent
to the Seattle City Light substation (see Figure 1) will be converted into a combined saltwater/freshwater

wetland. This project is part of the Corps of Engineers Restoration Program and will be accomplished
under Section 1 I35 of the Water Resources Development Act of 1986. Approximately 10,000 cubic

yards will be excavated in creating meanders in Hamm Creek along West Marganat Way. This material
will not be characterized for PSDDA disposal. An additional 80,000 cubic yards will be dredged in'

providing a new outlet for the creek to the Duwam,ish River, creating a saltwater marsh in the nverside
area and excavating upland for a freshwater wetland. This material is proposed for open-water disposal ....
at the Elliott Bay site or beneficial use and will therefore be characterized under PSDDA and SMS

guidelines.

The PSDDA Evaluation Procedures Technical Appendix - Phase I (PSDDA, 1988 - page I-I2) allows

excavated material, that would otherwise not be allowed for open-water disposal, to be considered

dredged material if an ecological benefit can be shown at the dredging site. This project has clear

ecological benefit at the dredging site and therefore meets this criterion.

1.2 Site History. The Duwamish estuary was originally mudflat. Most of the area was subsequently

filled and developed. A portion of the Seattle City Light property was filled and developed for use as a

substation location. The remaining portion, upon which the proposed habitat restoration project will be

located, was never developed for industrial or commercial purposes. It was however used as a dredged

material stockpiling area. Following is a chronological listing of maps and dredged material placement
events involving the site:

• Condition Survey - October 22, 1928 - U.S.._-my Corps of Engineers. See Fibre AI in
Appendix A. This map shows the Seattle City Light area platted but undeveloped. It is

unknown whether the shoreline had been altered prior to this time, but the shoreline in this
map was used as a baselme to show aiterations at later times.

• Condition Survey - April 23, 1953 - U.S. Army Corps of En_neers. See Fibre A2 in
Appendix A. Development north of the site has be_mJn (City Packing Company). While no

records were found regarding fill on the site between 1928 and 1953, it appears that the
shoreline has been straightened and a bulkhead has been constructed along the Duwamish

.River. If this map represents the actual configuration of the river in 1953, then it is likely

that some fill has occurred in the area. There is no indication that Seattle City Light owned

the property at this time.

"- 1954 - U.S. Army Corps of Engineers dredging records indicate that a dike was constructed

and 220,000 cubic yards of dredged matenal were placed on site as fill for construction of
the Seattle City Light (City of Seattle Department of Lighting) substation. The disposal area

was bounded by Ham and Schmitz Roads and W. Mar_nal Way, which encompasses the
entire Seattle City Light property.

• Condition Survey - April 4. 1957 - U.S. Army Corps of Engineers. See Fig'ure A3 in
Appendix A. The bulkhead confi_maration has changed, with only that portion of the Seattle

City Light,property used for the substation now bulkheaded. Some dredging appears to have

occurred along the rest ofthe Seattle City Light shoreline. Dredging records indicate that it

was common practice to perform "clean-up" dredging aJong the shoreline of material that

1
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had escaped from the disposal site dunng dredmng operations. A "boundary of fill" is
indicated on the map and includes the entire site.

• Condition Survey'- April 19, 1960 - U.S. Army Corps of Engineers. See FignJre A4 m

Appendix A. The shoreline and bulkheadconfiguration has not changed.since 1957.

Transrmssion poles and towers are shown, as is a disposal area m the northern portion of the
site. Records indicate that 294,000 cubic yards of dredged material were placed on site in

1960. Disposal re'ca dikes, bulkheads and weirs were built with the cost reimbursed by the
Depa_nment of Highways, which reused the dredged material for construction along Highway
1 (Pacific Coast Highway). -

• 1968 - U.S. Army Corps of Engineers dredNng records indicate that 375,000 cubic yards of

dredged material were placed on site. The City of Seattle paid for the "extra diking" required

and the Urban Renewal Department reused the dredged material for unspecified projects.

• 1971 - U.S. Army Corps of Engineers dredging records indicate that 325,000 cubic yards of
dredged material were placed on site in May of 1971. General Construction leased the
Seattle City Light property as a disposal area. Dikes were conswucted by "cat and can"

operation. Due to wet weather the top 4 feet of the dike was completed by dragline after the
dredging started. The shoreline permit stated that the dike shall be constructed of pit run

==ravel or some other suitable material. Dredged material was not allowed to be used for dike
construction. Bob Parker, the dredging manager for the Corps of Engineers at the time,

izdicated that pit run material would not have been used, that site material would have been
scraped up and pushed into place to construct the dike.

• Condition Survey - November 21, 1975 - U.S. Army Corps of Eng-ineers. See Figure A5 in
' Appendix A. The photograph was taken in September 1971, after the 1971 dredged material

disposal event. It clearly shows the dredged material rehandling area and the diked

perimeter. It appears from the bulldozer scrape marks that, within months of the May
dredging event, much of the dredged material had already been rehandled and trucked off

site. The shoreline differs from earlier drawings, showing perhaps that some filling had
occurred.

• Condition Survey - July 31, 1983 - U.S. Army Corps of Engineers. See Figure A6 in
Appendix A. The aerial photograph was taken in July 1980. The copy of the photograph is

of poor quality but the site appears to be ve_tated. The dike along the Duwamish River is

still clearly visible and appears to have changed little since 1971. The shoreline had seen
minor modifications since the earlier photograph.

• 1985 - Weston (1990) indicates that dredged material from the Duwamish Yacht Club was
placed on site. See Appendix B for details.

1.3 Site Description. The following site description was taken from Weston (1990):

"The property comprises approximately 20 acres of open _assy field. It is bounded to the south

by Seattle City Light's Duwamish substation, to the north by the Delta Marine Industries

facilities, to the east by the Duwamish Waterway. and to the west by West Marginal Place South,

a frontage road of Highway 99...An open ditch runs along the west boundary of the property."

3
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- "The majority of the property is nearly level. A rectangular depression, approximately 200 feet

on a side, is located in the east-central portion of the lease property.. The depression apparently
marks the area filled with dredged sediment in 1985. The depression appears to be an infilled

impoundment in which dredged sediment was placed and allowed to drain."

"The easternmost portion of the property along the Duwamish Water [sic] contains several

exposures of milled lumber debris rruxed with sandy and clayey silt fill. The lumber-containing
fill appears to be a separate fill unit from the 1968 or 1985 fills, although this is uncertain

because the relationship between the fill units along the waterway is obscured by vegetation and _.
recent sedimentation. Several decayed pilings are present along the waterway shoreline."

l.d Boeing Site Assessment. Boeing conducted a site assessment in 1990 as part of its evaluation of a

long-term lease option. The 1968 dredged fill was evaluated for metals and PANs, while the 1985

dredged fill was evaluated for metals, semi-volatiles and PCBs. Additional soil samples were taken from

the fence line along the substation perimeter and analyzed for PCBs and chlorinated pesticides.
Groundwater was assessed for volatile organics to determine whether any spills had impacted the site.

Of the soil chemicals analyzed, only cadmium and mercury, were detected above the PSDDA SL, with

maximum concentrations of 1.3 and 0.51 mffkg respectively. No organics were detected above PSDDA
SLs. However, detection limits in the site assessment were geared toward meeting the Washington

Model Toxics Control Act Cleanup Regulations rather than PSDDA testing requirements, therefore a
number of detection limits were above the PSDDA SLs. For example, PCBs were not detected in the

1985 dredged fill, but the detection limit for Aroclor-1254 and Aroclor-1260 was 210 ug/kg (SL = 130).

The only chemical detected in the groundwater was acetone, a common laboratory contaminant.

Weston (1990) includes the following description of the subsurface strati_aphy:

"The subsurface investigation indicates that the property is underlain by approximately 5 to 10

feet of stratified, heterogeneous fill that, in turn, overlies alluvium of the Duwamish River
f]oodpta.in. Apart from the man-made levee along the present bank of the Duwamish Waterway,

the fill appear_ to thicken progressively westward across ',he property. T'ne fill is thinnest (5.5 to
6.2 feet) in the topographic depression in the east portion of the property that apparently
coincides with the limits of the 1985 dredge fill."

"Relatively little lithologic or textural difference was noted between the 1968 and 1985 f'dls.

The fill is composed predominantly of crudely layered silty sand and clayey silt. The upper 1 to

,_ feet of the fill is typically a loose to medium-dense, moist, brown, silty sand. Dense, black,
carbonaceous, fine sand and stiff, black, clayey silt typically occur beneath the surface layer.
The black sand and silt often contain abundant wood fra_ments. In some borings, a saturated,

gray, well-graded sand layer 0 to 4 feet thick occurs at or near the base of the fill."

"Fill overlying alluvium was also observed in an eroded exposure along the west bank of the
Duwamish Waterway. Very abundant milled lumber debris occurs in a sandy to clayey matrix at

tow elevations along the bank and may be a separate fill unit from the 1968 and 1985 dredge fill
units described here."

"Alluvium underlying the fill consists of approximately 2 to 3 feet of gray, mottled, massive,
clayey silt that often contains plant fram'nents. Below the mottled clayey silt is a t.5 to 4-foot-

_ thick unit composed of thinly bedded, gray and brown, clayey silt and fine sand. In the three
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deepest borings, (i.e., MW- 1, MW-2. and MW-3), a rmnimum of 3 to 7 feet of saturated, gray
sand is present at the base of the explorations. The total thickness of this sand unit at the stte is

not known because it was not fully penetrated by any of the borings. The alluvium is interpreted
to be fine-_ained bioturbated and stratified overbank deposits and coarser channel sands of the
Duwamish River."

See Appendix B for details of the site assessment.

2.0 SAMPLING AND ANALYSIS OBJECTIVES

The sediment characterization program objectives and constraints are summarized below:

• To characterize sediments to be dredged in conformance with PSDDA requirements to enable the
PSDDA agencies-to provide a suitability determination relative to PSDDA disposal.

• To provide detection limits comparable to SMS standards where practicable in order to allow
deterrmnation of the acceptability of beneficial use of dredged material.

• To collect..handle and analyze representative sediment core samples characterizing the full dredging
prism in accordance with protocols and QA/QC requirements outlined in the PSDDA Evaluation
Procedures Technical Appendix (June 1988), the updated procedures documented in Chapter 5 and
Appendix A of the PSDDA Phase II Management Plan Report (September, 1989), modifications
made through the PSDDA Annual Review Process and procedures presented in PSEP Recommended
Protocols for Measuring Selected Environmental Variables in Puget Sound.

• To conduct core sampling, compositing and analyses in a timely manner to meet PSDDA
requirements for sample holding times, including those related to possible biological analysis if
needed.

3.0 PROJECT TEAM AND RESPONSIBILITIES

The sediment characterization progam will include 1) project planning and agency coordination, 2) field
sample collection, 3) laboratory preparation and analysis, 4) QA/QC management and 5) final data
report. Staffing and responsibilities are outlined below:

Table 1. PSDDA characterization responsibilities

Pat David I t-'isa Mark "'Ormerod/
Task/Responsibility Cagney Fox [ Roach Fugiel Redmond

Overall projectmanagement ¢" I
Samplingplandevelopment.... ] " .....

Positioning I I "/
Sediment samplin_ i I v

....Compositin_/subsampling [ I 1 '/

.......Chemical analysis&QA ,,1 I ¢"
Biolozical anatvsis& QA ! ,. i I ¢"

FinalReoort t ! ¢" t f
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Pat Cag'ney, U.S. Army Corps of Engineers, Seattle District, Environmental Resources Section
David Fox, U.S. Army Corps of Engmeers, Seattle District, Dredged Material Management Office

Lisa Roach, Science Application International Corporation, Bothetl

Mark Fugiel, AmTest Laboratories, Seattle
Dayle Ormerod, Paranaetn.x, I',L[rkiand

Michelle Redmond, NW Aquatic Sciences, Newport

4.0 PSDDA SAMPLING AND ANALYSIS REQUIREMENTS

4.1 PSDDA Ranking.

The proposed restoration site is adjacent to the section of the Duwamish River where the rank for the
federal navigation project changes from low-moderate to high-ranked. However, the site assessment

completed by Boeing in 1990 indicates that the material proposed to be dredged for this project should be
ranked low-moderate for PSDDA characterization. The maximum concentrations of the only detected

metals, cadmium and mercury, were between SL and (SL+ML)/2, the range associated with a low-

moderate rank ,(EPTA 198S). All detected concentrations of organics were below SLs. Detection limits

for undetected organics were generally in the low to low-moderate range, including the detection lirmts
for PCBs.

In addition, dike material appears to have come from onsite. Since the site had never been developed for
industrial use and since the Boeing site assessment did not show any chemicals of concern at
concentrations above those qualifying for a low-moderate rar.k, a low-moderate rank was used to

_ determine the sampling and ana!ysis requirements for this project.

4.2 Sampling and Analysis Requirements.

Based on a tow-moderate rank, full characterization requirements for this project are outlined below:

Surface Sediments: One core section for every 8,000 cubic yards and

(0 to 4 ft.) one laboratory analysis for each 32,000 cubic yards.

Subsurface Sediments: One core section for every 8,000 cubic yards and

(> 4 ft.) one laboratory analysis for each 48,000 cubic yards.

The estimated total volume of material to be characterized for PSDDA disposal is 80,000 cubic yards.

The quantity and related sampling requirements are distributed as follows:

Table 2. PSDDA sampling and testing require.merits

Depth If Volume Minimum No. of Number of

Interval ! (eu.yds.) Core Sections Analyses

o-4ft. " 3z.O00 4 i "'
,, , , ,,

>4 ft. 48,000 6 1

Total I 80.000 10' 2
!
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5.0 SAMPLE COLLECTION AND HANDLING PROCEDURES

5.1 Sampling and Compositing Scheme.

Figure 2 shows the existing ground elevations, while Figure 3 shows the desi_ elevations and

PSDDA sampling locations. Table 3 includes the existing and desi_ elevations at each sampling
location, the total length of each PSDDA bore, and the core section desig'nations at each location. Table

4 shows the corresponding core sections and laboratory composites. The "Z" samples will be taken from
the first foot beyond the desig'n depth at stations 2 and 4 and archived for potential future analysis.

- Table 3. SamDlin_a station elevations and borin_ det_ths

Length of

Sampling Existing Design Sediment Bores Core Section
Station Elevation Elevation (including "Z" Designations

Number _ (MLLW'_ _'MLLW) samples) and Depths
1 +23 +4 19 A +23 to +19

B +19 to +15
C +15 to +I l

• D +11 to+7
E +7 to +4

2 +25 +13 13 A +25 to+21

, B +21 to +17
C +17 to +13

Z +13 to +12

3 +21 +11 10 A +21to+17

B +17 to +13

C +13 to +I 1

4 +23 + 13 11 A +23 to + 19
B +19 to +15
C +15 to +13

i Z +13 to +12

Table 4. Sample ComDositinz Plan
, *

DMMU ) Core Sections ! Volume (CY_ [

C 1 ( 1AJ2AJ3A/4A [ 32,000
C2 ( 1BCD.E/2BC/3BC/4B C [ 48.000

°_
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5.2 Field Samplin_ Schedule. Sampling is planned for May 19£'7. All sampling will be completed in a
single day. Compositing will occur in the field and laboratory samples will be delivered the same day to
AmTest.

5.3 Sample Collection Method. Samples will be collected using a truck-mounted, hollow-stem auger

drilling rig equipped with a split-spoon sampler. The first sample will be collected from zero to two feet
of depth. The auger will then be advanced to the bottom of the sample depth and the next two-foot --
sample will be taken. These two subsampies will be labeled "A 1" and "A2" on the boring logs.

This method of sampling, retrieval and auger advancement at two foot intervals will be utilized until the

total sample depth is reached. The recovered subsurface core-segments will be labeled in alphabetical

order starting with "B". There will be two cores for each letter, except in those cases where the deepest

core is two feet long or less. Compositing will follow the scheme presented in Table 4. The "Z" samples
will be taken from stations 2 and 4, consisting of one foot of sediment beyond the design depth at these
two stations.

5.t Field Notes. Field notes will be maintained during sampling and compositing operations. Included
in the field notes will be the following:

• Names of the drilling rig operator and person(s) collecting and logging in the samples.
• Weather conditions.

• Elevation of each boring station sampled as measured from mean lower low water (/vILLW

NAD83). This will be accomplished using a surveyor's level to determine the elevation at the
s,'Lmpling location referenced to an on-site vertical reference.

• Date and time of collection of each sediment split-spoon sample.

• The sample station number as derived from Fibre 2 and Table 3, and individual designation
numbers assigned for each individual core section.

• Descriptions of core sections.

• Any deviation from the approved sampling plan.

5.5 Positioning, Sampling locations will be surveyed and flagged prior to the actual sampling effort.

The flagged stations will be used to position the drill auger during sampling. Elevations will be
referenced to local MLLW (NOAA). Horizontal coordinates will be referenced to the Washington

Coordinate System for proper North or South Zones NAD 83 (North American Datum 1983). Horizontal

coordinates will be convened and identified as latitude and longitude (NAD 83) to the nearest 0.1
second.

5.6 Decontamination. The split-spoon, stainless steel compositing pans and sampling utensils will be
thoroughly cleaned prior to use according to the following procedure:

• Wash with brush and Alconox soap

• Tap Water Rinse
• Rinse with distilled Water

• Rinse with 10% nitric acid solution

• Rinse with methanol

- • Rinse with distilled water

10
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All hand work will be conducted with disposable latex gloves which will be rinsed with distilled water

before and after handling each individual sample, as appropriate, to prevent sample contamination.
Gloves will be disposed of between composites to prevent cross contamination between the DMMUs.

5.7 Volatiles SubsamDline. For one randomly chosen core section from each composite, two

subsamples will be removed for volatile organics testing immediately upon opening the split-spoon. The

samples will be taken from along the entire length of the core section, from sediment which has not had

contact with the split spoon.

Two separate 4-ounce containers will be completely filled with sample sediment for volatiles. No

headspace will be allowed to remain in either container. Two samples are collected to ensure that an

acceptable sample with no headspace is submitted to the laboratory for analysis. Prior to sampling, the
containers, screw caps, and cap septa (silicone vapor barriers) will have been washed with detergent,

nnsed once with tap water, rinsed at least twice with distilled water, and dried at > I05 C. A solvent
nnse will not be used because it may interfere with the analysis.

To avoid leaving headspace in the containers, sample containers can be filled in one of two ways. If
there is adequate water in the sediment, the vial will be filled to overflowing so that a convex meniscus

forms at the top. Once sealed, the bottle will be inverted to verify the seal by demonstrating the absence

of air bubbles. If there is little or no water in the sediment, jars will be filled as tightly as possible,

eliminating obvious air pockets. With the cap liner's FIFE side down, the cap will be carefully placed on

the opening_of the vial, displacing any excess material.

The volatiles sampling jars will be clearly labeled with the project name, sample/composite

identification, type of analysis to be performed, date and time, and initials of person(s) preparing the
sample, and referenced by entry into the log book

Table 5 contains those cores, randomly selected, which will be used to collect representative sediment for

volatiles sampling.

Table 5. Random core sections for volatiles samples

DMMU Random core section

C 1 2A2

C2 3B 1

5.8 Core Lo_ing. After the volatiles sample has been taken, each discrete core section will then be
inspected and described. For each split-spoon sample, the following data will be recorded on the core

log:

• Depth interval of each core section as measured from MLLW.

• Sample recovery

• Physical soil description in accordance with the Unified Soil Classification System (includes soil

type, density/consistency of soil, color)

• Odor (e.g., hydrogen sulfide, petroleum products)
• Visual stratifications and lenses

• Vegetation
• Debris

..
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• Presence of oil sheen

• Any other distinguishing characteristics or features

5.9 Compositin._. After the core section has been logged, the remaining contents of the split-spoon will
be placed in a stainless-steel pan and the pan covered with foil Separate pans will be kept for surface
and subsurface core sections and for the individual "Z" samples. Once all core sections for a composite
have been collected and placed into the same stainless steel pan, the sample will be stirred and
homogenized until a consistent color and texture is achieved.

At least 7 liters of homogenized sample will be prepared to provide adequate volume for laboratory
- analyses. Physical, chemical and bioassay samples will be taken from the same homogenate. Portions of

each composite sample will be placed in appropriate containers obtained from the chemical and
biological laboratories ("Z" samples will be archived for physical and chemical testing only). Each
sample container will be clearly labeled with the project name, sample/composite identification, type of
analysis to be performed, date and time, and initials of person(s) preparing the sample, and referenced by
entry into the log book. See Table 6 for sample volume and storage information.

Approximately 15-20 additional liters of sediment would be required for bioaccumulation testing. This
additional volume will not be collected at this time, as the requirement to conduct bioaccumulatien
testing is not anticipated.

5.10 Sample Transport and Chain-of-Custody Procedures. After sample containers have been
filled they will be packed on blue ice in coolers. The coolers will be transferred to AmTest at the end of
the day. Chain-of-custody procedures will commence in the field and will track delivery of the samples
to AmTest. Specific procedures are as follows:

• Samples will be packaged and shipped in accordance with U.S. Department of Transpomation
regulations as specified in 49 CFR 17.3.6and 49 CFR 173.24.

• Individual sample containers will be packed to prevent breakage.
• The coolers will be clearly labeled with sufficient information (name of project, time and date

container was sealed, person sealing the cooler and SAIC's office name and address) to enable
positive identification.

• A sealed envelope containing chain-of-custody forms will be enclosed in a plastic bag and taped
to the inside lid of the cooler.

• Sloshed and dated chain-of-custody seals will be placed on all coolers prior to shipping.

Upon transfer of sample possession to the compositing laboratory, the chain-of-custody form will be
signed by the persons transferring custody of the coolers. Upon receipt of samples at the laboratory, the
shipping container seal will be broken and the condition of the samples will be recorded by the receiver.

12
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Table 6. Sample volume and storage

Sample Type "Holding Time SampleSize = Temperature _ Confiner - Archive'

1-liter XParticle Size 6 Months 200g 40C Glass

I (combined)

Total Solids 14 Days 125g 40C --

- Total Volatile
Solids 14 Days 125 g 4"C

Total Organic
Carbon 14 Days 125 g 4"C

Metals (except
Mercury) 6 Months 50 g 4"C

Semivolatiles, 14 Days until
Pesticides extraction 150 g 4"C
andPCBs

IYearuntil
extraction -18"C

40Days after
extraction 4°C

Mercury 28 Days 5 g - 18"C 125 ml
Glass

I

Volatile 14 Days 100 g 4"C 2-40 ml

Organics Glass

Bioassay 8 Weeks 4 L 4"C 6-1 liter
Glass a

a. Required sample sizes for one laboratory analysis. Actual volumes to be collected have been
increased to provide a margin of error and allow for retests.
b. During transport to the lab, samples will be stored on blue ice.

" c. For every DMMU, a 250 ml container is filled and frozen to run any or all of the analyses indicated.
d. Containers will be completely filled with no headspace allowed.
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6.0 LABORATORY PHYSICAL AND CHEMICAL SEDIMENT ANALYSIS

The surface and subsurface composited samples will be analyzed for all the parameters listed in
Appendix C and will be compared to PSDDA gmidelines for open-water disposal, as well as the SMS

sediment quality standards (SQS) to determine the potential for beneficial use.

6.1 Laboratory Analyses Protocols• Laboratory testing procedures will be conducted in accordance
with the PSDDA Evaluation Procedures Technical Appendix, June 1988; the PSDDA Phase II

Management Plan Report, September 1989; and with the PSEP Recommended Protocols. Several detail_
of these procedures are discussed below.

6.1.1 Chain-of-custody. A chain-of-custody record for each set of samples will be maintained

throughout all sampling activities and will accompany samples and shipment to the laboratory.
Information tracked by the chain-of-custody records in the laboratory include sample identification

number, date and time of sample receipt, analytical parameters required, location and conditions of

storage, date and time of removal from and renam to storage, sig'nanare of person removing and renaming
the sample, reason for removing from storage, and finai disposition of the sample.

6.1.2 PSDDA Limits of Detection. For purposes of PSDDA testing, detection limits of all chemicals of

concern must be below PSDDA screening levels. Failure to achieve this may result in a requirement to

reanalyze or perform bioassays. The testing laboratory will be specifically cautioned by SAIC to make

certain that it complies with the PSDDA detection limit requirements. All reasonable means, including
additional cleanup steps and method modifications, will be used to bring all limits-of-detection below

-- PSDDA SLs. In addition, an aliquot (250 ml) of each sediment sample for analysis will be archived and
preserved at - 18 C for additional analysis if necessary.

The following scenarios are possible and will be handled appropriately:

1. One or more chemicals-of-concern (COC) have limits of detection exceeding screening levels while

all other COCs are quantitated or have limits of detection at or below the screening levels: the

requirement to conduct biological testing would be triggered solely by limits of detection. In this
case the chemical testing subcontractor will do everything possible to bring limits of detection down

to or below the screening levels, including additional cleanup steps, re-extraction, etc. This is the

only way to prevent unnecessary biological testing. If problems or questions arise, the chemical
testing subcontractor will be directed to contact the Dredged Material Management Office.

2. One or more COCs have limits of detection exceeding screening levels for a lab sample, bu.t below

respective bioaccumulation triggers (BT) and maximum levels (ML), and other COCs have
quantitated concentrations above screening levels: The need to do bioassays is based on the detected
exceedances of SLs and the limits of detection above SL become irrelevant. No further action is

necessary.

3. One or more COCs have limits of detection exceeding SL and exceeding BT or ML, an_..dother COCs

have quantitated concentrations above screening levels: the need to do bioassays is based on the
detected exceedances of SLs but all other limits of detection must be brought below BTs and MLs to

avoid the requirement to do bioaccumulation testing or special biological testing. As in case i)

everything possible will be done to lower the limits of detection.
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4. One COC is quantitated at a level which exceeds ML by more than 100%, or more than one COC
concentration exceeds ML: there is reason to believe that the test sediment is unsuited for open-
water disposalwithoutadditional chronic sublethal testing data: In the absence of chronic sublethal
data, problems with limits of detection for other COCs are irrelevant. No further action is necessary.

In all cases, to avoid potential problems and leave open the option for retesting, sediments or extracts will
be kept under proper storage conditions until the chemistry data is deemed acceptable by the PSDDA
agencies.

6.1.3 SMS Limits of Detection. For purposes of comparison to SQS, a tiered approach will be used to
evaluate detection limits:

* Detection limits will be compared to the July 1996 draft SMS detection limits. While the
laboratory will be instructed to attempt to meet these recommended detection limits, it
should be noted that some of these are very low (e.g. Aroclors) and may be'unobtainable.

• If the recommended SMS detection limits cannot be met, a secondary comparison will be
made directly to SQS, carbon-normalizing where appropriate.

• In addition, the 1988 dry-weight LAETs may be used if necessary to evaluate detection
limits.

See Appendix C for a complete listing of these guidelines.

6.1.4 Sediment Conventionals. All conventional parameters will be analyzed. Panicle _ain size
distribution for each composite sample will be determined in accordance with ASTM D 422 (modified).
Wet sieve analysis will be used for the sieve sizes U.S. No. 4, I0, 20, 40, 60, 140, 200 and 230.
Hydrogen peroxide will not be used in preparations for grain-size analysis. Hydrometer analysis will
used for particle sizes finer than the 230 mesh. Water content will be determined using ASTM D 2216.
Sediment classification designation will be made in accordance with U.S. Soil Classification System,
ASTM D 2487.

6.1.5 Holding Times. The tiered testing option will be implemented for biological testing (see Section 7,
Biological Testing). To the maximum extent practicable all chemical results will be provided within 28
days of sampling to allow a timely decision for tiered biological testing. Sediment samples reserved for
potential bioassays will be stored under chain-of-custody by SAIC.

All samples for physical, chemical and biological testing will be maintained at the testing laboratory at
the temperatures specified in Table 6 and analyzed within the holding times shown in the table.

6.1.6 Quality Assurance/Quality Control. The chemistry QA/QC procedures found in Table 7 will be
followed.

6.2 Laboratory Written Report. A written report will be prepared by the analytical laboratory
documenting all the activities associated with sample analyses. As a minimum, the following will be
included in the report:

• Results of the laboratory analyses and QAJQC results.

• All protocols used during analyses.

• Chain of custody procedures, including explanation of any deviation from those identified herein.
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• Any protocol deviations from the approved sampling plan.
• Location and availability of data.

As appropriate, this sampling plan may be referenced in describing protocNS.

In addition, QA2 data required by Ecology for the SEDQUAL database will be submitted to the DMMO
along with the report (see Appendix D for QA2 requirements).

Table 7. Minimum Laborator_ QAJQC,i - I' I

Method Matrix

Analysis Type Blank: Duplicate: RM :'4 Spikes" , Surrogates _
Volatile Organics' X X3 X X
Semivolatiles' , X X3 X5 X X
Pesticides/PCBs' X X3 X5 X X
Metals X X X_ X

Total Organic Carbon X X X°
Total Solids X
Total Volatile Solids X

Particle Size X
I

I. Initial calibration required before any samples are analyzed, after each major disruption of equipment,
and when ongoing calibration fails to meet criteria. Ongoing calibration required at the beginning of
each work shift, every i0-12 samples or every 12 hours (whichever is more frequent), and at the end of
each shift.

2. Frequency of Analysis = one per batch

3. Matrix spike duplicate will be run

4. Reference Material

5. Canadian standard SRM-I

6. NIST certified reference material 2704

7. Surrogate spikes will be included with every sample, including matrix-spiked samples, blanks and
reference materials
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7.0 BIOLOGICAL TESTING

7.1 Bioassav Laboratory Protocols. The tiered testing approach will be used. Biological testing will be
undertaken on any composite sample which hasone or more chemicals of concern above the PSDDA
screening level (SL). If more than one COC exceeds the PSDDA maximum level (ML) or if a single
COC is greater than two times its ML, then biological testing will not be conducted. If any COC
exceeds a bioaccumulation trigger (BT), a decision will bemade as to whether or not to pursue biolo_cal
testing. To the maximum extent practicable, chemical results will be provided for bioassay decisions
within 28 days of first sample collection. The remaining four-week period will allow time for bioassay
preparation as well as time for retests if necessary. __

Bioassay testing requires that test sediments be matched and run with an appropriate PSDDA-approved
reference sediment to factor out sediment grain-size effects on bioassay organisms. SAIC will coordinate
with DMMO in making this match. Wet-sieving in the field, using a 63-micron sieve, will be utilized in
identifying a suitable reference station.

The acute toxicity and chronic sublethal bioassays prescribed by PSDDA (amphipod, sediment larval,
Neanthes _owth) will be conducted on each sample identified for biolo_cal testing. All biological
testing will be in strict compliance with Recommended Protocols for Conducting Laboratory Bioassays
on Puget Sound sediments (1995), with appropriate modifications as specified by PSDDA in the/v/lOR-
Phase II, public workshops and the annual review process. General biological testing procedures and
specific procedures for each sediment bioassay are summarized below:

7.2 General Biological Testing Procedures.

7.2..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 which are expected to produce low mortality. The sediment larval test
utilizes a negative seawater control rather than a control sediment. The amphipod, sediment larval and
Neanthes tests all have performance standards for negative controls, which are identified in Section 7.3.

7.2.2 Reference Sediment. All bioassays have performance standards for reference sediments (see
Section 7.3). Failure to meet these standards may result in the requirement to retest. All reference
sediments will be analyzed for total solids, total volatile solids, total organic carbon and gram-size.

7.2.3 Replication. Five laboratory replicates of test sediments, reference sediments and negative
controls will be run for each bioassay.

7.2.4 Positive Controls. A positive control will be run for each bioassay. Cadmium chloride will be
used for all three bioassays.

7_2.5. Interstitial salinity, ammonia and sulfides. For the Neanthes and amphipod bioassays,
sacrificial beakers will be used to determine interstitial salinity, ammonia and sulfides for all test and
reference sediments at the beginning and end of the test period.

7.2.6 Water Quality Monitoring. Water quality monitoring will be conducted for the amphipod,
sediment larval and Neanthes bioassays. This consists of daily measurements of salinity, temperature,
pH and dissolved oxygen for the amphipod and sediment larval tests. These measurements'will be made
every three days for the Neanthes bioassay. Overlying ammonia and sulfides will be determined at test
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initiation and termination for the larval test. Monitoring will be conducted for all test and reference
sediments and negative controls (including seawater controls). Parameter measurements must be within

the limits specified for each bioassay. Measurements for each treatment will be made on a separate

chemistry beaker set, up to be identical to the other replicates within the treatment _oup,-inciuding the
addition of test organisms.

7,3 Bioassav-specific Procedures.

7.3.1 Amphipod Bioassay. NW Aquatic Sciences will conduct this test, which involves exposing the -
amphipod Rhepoxynius abronius, Ampeiisca abdita or Eohaustorius estuarius to test sediment for ten

• (10) days and counting the surviving animals at the end of the exposure period. Daily emergence data
and the number of amphipods failing to rebury at the end of the test will be recorded as well. The control

sediment has a performance standard of 10 percent mortality. The reference sediment has a performance

standard of 20 percent mortality greater than control.

7.3.2 Sediment Larval Bioassay. This test monitors larval development of a suitable bivalve or

echinoderm species (e.g. Stronglyocentroms 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 (PSDDA MPR-Phase II, pp. 5-20). At the end of the test, larvae from each test sediment

exposure are examined to quantify abnormality and mortality.

The seawater control has a performance standard of 30 percent combined mortality and abnormality. The

reference sediment has a performance standard of 35 percent combined mortality and abnormality
normalized to seawater control.

Initial counts will be made for a minimum of five 10-ml aliquots. Final counts for seawater control,
reference sediment and test sediment will be made on 10-ml aliquots.

The sediment larval bioassay has a variabte endpoint (not necessarily 48 houi's) which is determined by
the developmental stage of organisms in a sacrificial seawater control (PSDDA MPR Phase I.I, page 5-
2.0).

Aeration will be conducted throughout the test to minimize effects from sulfides.

7.3.4 Neanthes Growth Test. This test utilizes the polychaete Neanrhes arenaceodentata, in a 20-day

growth test. The growth rate of organisms exposed to test sediments is compared to the growth rate of
organisms exposed to a reference sediment. Neanthes will be obtained from Dr. Don Reish in Long
Beach, California. Neanthes worms from Don Reish's lab may take 2 or 3 weeks to culture and deliver

and will be ordered regardless of the outcome of the chemical characterization.

The control sediment has a performance standard of 10 percent mortality. The reference sediment has
performance standards of 80 percent of the control growth rate and 20 percent mortality.

7.4 Interpretation. Test interpretations consist of endpoint comparisons to controls and reference on an

absolute percentage basis as well as statistical comparison to reference. Test interpretation will follow

the guidelines established in the PSDDA Management Plan Report-Phase II (page 5-17) for the amphipod
and sediment larval bioassays, and the minutes of the dredging year 1991 annual review meetifig for the

Neanthes bioassay, as modified by subsequent annual review proceedings and workshops.
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7.5 Bioassav Retest. Any bioassay retests must be fully coordinated with, and approved by, the PSDDA
agencies. The DMMO will be contacted to handle this coordination.

7.6 Laboratory-Written Report; A written report will be prepared by the biological laboratory
documenting all the activities associated with sample analyses. As a minimum, the following will be
included in the report:

• Results of the laboratory bioassay analyses and QAJQC results, including all DAIS data found in
Appendix E. __

• All protocols used during analyses, including explanation of any deviation from PSEP and the
approved sampling plan.

• Chain of custody procedures, including explanation of any deviation from the identified
protocols.

• Location and availability of data, laboratory notebooks and chain-of-custody forms.

As approphate, this sampling plan may be referenced in describing protocols.

8.0 REPORTING

8.1 QA Report. The project quality assurance representative will prepare a quality assurance report
based upon activities involved with the field sampling 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 and will
make a statement regarding the overall validity of the data collected. The QA/QC report will be
incorporated into the Final Report.

8.2 Final Report. A written report shall be prepared by SAIC documenting all activities associated
with collection, compositing, transportation of samples, and chemical and biological analysis of samples.
The chemical and biological reports will be included as appendices. As a minimum, the following will
be included in the Final Report:

• Type of sampling equipment used.

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

• Descriptions of each sample.

• Locations where the sediment samples were collected. Locations will be reported in latitude and
longitude to the nearest tenth of a second.

• A plan view of the project showing the actual sampling location.

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

• Description of sampling and compositing procedures.

• Final QA report for Section 8.1 above.

• Chemical and biological testing data, with comparisons to PSDDA and SMS guidelines.

• QA2 data required by the Department of Ecology for data validation prior to entering data in their
Sediment Quality database. These data are listed in Appendix D.

• Sampling and analysis cost data will be submitted upon project completion on forms provided by the
Dredged Material Management Office.

19

AR 023251



9.0 REFERENCES

PSEP, Recommended Prowcols for Measuring Selected Environmental Variables in Puget Sound, 1986-
1996, Puget Sound Estuary Program.

PSDDA, 1988. Evaluation Procedures Technical Appendix - Phase 1, prepared by the PSDDA agencies.

Weston, 1990. Baseline Soil and Groundwater Quality Assessment, Seattle City Light Long-Term Lease

Option, Seattle, Washington. Prepared for Boeing Environmental Affairs, Seattle, Washington by Roy F.
Weston, Inc., Seattle, Washin_on.

_i

20

AR 023252



APPENDIX A

Historical Maps and Photographs
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APPENDIX B

J Baseline Soil and Groundwater Quality Assessment
Seattle City Light Long-Term Lease Option

Seattle, Washington
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APPENDIX C

PSDDA PARAMETERS AND METHODS
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-'--"ma_sFiiil'- m

CHECKLIST FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT

Project Name Hamm Creek Restoration Project SAIC Project No. 01-0440-04-8357

Lab AmTest, Inc. Lab # 97-A008101 and 97-A008102

Responsible Technician Mark Fugiel, General Manager

Reviewed by Lisa Roach Date checklist prepared Julv 24, 1997

Date: Sampled June 16 and 17. 1997

Received by lab June 18, 1997

Analysis began Semivolatiles: extraction on June 30. 1997; analysis on Juiv 10, 1997

Pesticides/PCBs: extraction June 27, 1997: pesticide analysis on Juh' 3_ 1997 and

PCB analysis on July 8, 1997

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

All required documents submitted?" (Y/N) Yes

Analytical method Semivolatiles: SW3550/8270; Pest/PCB: SW3540/8081

COMPLETENESS AND HOLDING CONDITIONS

# Samples # Samples

Submitted Analyzed

AJB/N 2 2

Pesticides/PCB 2 2

Holding conditions acceptable? (Y/N) ( 1 year for frozen sediment or !4 days at 4°C until extraction:
extracts must be processed within 40 days) b Yes

If no. identify, samples

Extract conditions acceptable? (Y/N) ( 1 year for frozen sediment or 14 davs at 4°C) b Yes

If no, identifi,., samples

- Checklists adoptedfrom PSDDA guidance manual: PTI, 1989. -
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BIOASSAYS

h.,mphipodMort_ityTest

Thefollowingdatashouldbe reportedby alllaJ_omtonesperfomungthisbioassay:

• Dailywaterqualitymeasurementsduringicsting(e.g.,dissolvedoxygen,temperanare,salinity,pH) (plusammonia & sulfide_attest
imdanon and t,,.rrrtmar_on)

• Dailycn_rgcnccfor_ch beakerandd_ lO-dayme,an andstandarddevialionforeachu_a_ncnt

• lO-daysurviv_lincashbeakerand _ _ andsL_nda._deviationfore.qchla-.atmcnt ....

• inmt_tirial _alini_ values Of testsediments

• 96-hourLCSOvalueswith rcferr.ncetoxicants.

• Any problemsthatmay haveinfluenceddataquality.

NeaatkesGrowthTest

followingdatashouldbereportedby alllabo_toriesperformingthisbioassay:

• Walcrqualitymcasumme,nEsatlestimuacionand _munadon and everyUu_e daysduringtesr;ng(e.g..dissolvedoxygen,temperature,
salimty,pFr)(pl_ammonia & su[,qdesatw..stimtiarionandEerminar.Jon)

• 20-.daysurvivalineachbeakerandthemeanandstandarddeviationforeachtreaument.

• Ir./,_albiomass

• F_nalbiomass(20--day)fortest,n=ferenceandcontrolcreamlents.

, * 96--hourLC50 valueswithrefercncztoxicants.

• Any problems_2_almay have in[lu=nceddata quality.

Sediment Larval Test

The following data shouldbe reportedbyall laboratone..sperforming this bioassay-

- Daily water cluali,'ymeasun=mcnu(e.g., dissolved oxygen, tempe.raturc,sa2inity, pH) (plus ammonia + suliqd-'s at test init/adon &
t,.rn_nation)

• individual replicau:andme.anandstandarddeviation datafor larval surviv_ at test termination.

• [ndividu-',ln:plicate andmeanand standarddeviationdam for larval abnormalitiesat test termination

• 4g-hour LC50 andEC50 valueswith rcf_nce toxicants.

• Any problemsthat may have inNuenceddata quality.
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DAIS DATA CI_ECKLIST

Sample Locations and C°mp°siting '

Test'-" .Reference Control Sea'water
Sedinlmnc Scdimcm Sedimen( Conmol

USGS BenchmarkID :_I

Water depth (cotlccted to MLL,W) ':.'_i_-.---'J"_:i ";"' '

Composi0ngscheme(_,_mp[ingloca0ons/dcptl_ for composite,s) ".";::;,_:-_:_

Samplingmethod _q:-z_r:_"_ _: __,[:,:'::;'_:_ ....

F,_0matedvolumeof dredgedmate.n_dn_prcscn_,dby eachDMMU

Positioningmemod

-qedi_ebt ConventiOlBaJ._

Prepazacionandan,_ysismethods _!_

, , , , ,

QA qualifier code defmilions _ :_

T_piicate"ct._ foreachsedimentconvenQon:dfor eachbatch

Memoa blank _,.- (s,ltides."_m". TOC) ..... _

Method blank um_ (_'y weight) ..... _

TOC CRM anmiysis data _'_._C

TOC CRM t--a-getv_lu_ :.---.'_;_;-'-,

Grain Size Analysis
Fincgroana.,_ysismcmoo _:";',':_._!_i:"_;_':_'":_ ;"";._.:._.,.-._-z_

Analysis da,_s _'_°_ .'.-9"_/--_.__:.'.:._,'.;.F_"_. ..
.... . "..'zr.'_.._.;_:-_

"Tnpiicatcforeachbatch :.:i:_".__'"_-_'_.-"-". " ......

Grain size data(complcm sieveandphi si'z=distribuoon) .- ,-"-_ ,_.::_.'_z;_ _

AR 023267



BIOASSAY$

i i ,

,.'_naphipodMortality lad Emergence

Each Test Reference Control
Batch Sediment Sediment Sed.imcnti

Mort_ityandEmergence:

Positi'vc Control:

' ' _-,,,_,,_;,._-"-7
.Toxacamused ._ •_..,-._. J

Toxicantconcen_Uom _%_ __

E.xposu_Ume

LC-50method of caJcutarion •T-_=_.-:

S_'t daze _i

Wa=r Qua_i_ Mc_u,t?.mcztt Met.hods:

r

ln=e_UUaJsalary

Sulfide

salini--q 'Water

WaterQua_iry:

Tempcmm_ (day 0thmugh d_y lO) ,__ _

pH (day0 through day tO) _"":_"""_"":'_."e-TM _._;":'-'_.;-i'_'_:_:_

Dissolvedoxygen(day 0 Uurough_y 10) ::_;.7:'.._:_.'_ p._,- "i':'.'_'.a';:_, _" ""'" "

, , , . . .. , .........

IntcntitiaJwater sali,ni_ (day(3) .........._: -." ' .:'_;':.":'_',_.. _,,:_:_? ';.;.":,_-'_.__"_" 9
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.ediment Larval Mortality and Abnormality

Each Test Reference Seawater
Batch Sediment Sediment Control

....... , ,o

Speci_ Name >.2:_7';-_::;'..-,:;__

Bioassay Paramemrs

Exposure rime (hours)

Stockingbeakerdensity(#1ml)
. , , ,, , ,

Stocking aliquot size (ml)

Mortality and Abrmrmality:

Start date __

initial count (minimum of five lO-ml a/iquots) ' ' i:__

Aliquot size (ml) _-_,_._.."=a_:f_

Number no=a/per a/iquol ' ii_ [__

Water Quality Measuremem Methods:

Dissolved oxygen

Ammonia

Sulfide _ -

Water salinity

'_Vuter Quality:

Positive Control"

Toxicantused L_.__'.'_- _"

Toxicant concencarions !__

Exposuretime _:_:, _-I'.,::.._. _," :.*,'_ .'-

EC.50racthod'ofca/cutation ' ,,.,'__'_,'_,ah_

Start date i:_:'_.__':_._._

Normal/abnorma_Counts _.i_.':,-,'.._i..... •_.
I
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APPENDIX B

STATION LOCATIONS AND COMPOSITING SCHEME
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Table B Station locations and compositing scheme for the Hamm Creek restoration project.

Length of Core Section

Station Latitude Longitude Elevation Core Sampled Designation Sample

(NAD83) (NADS3) (feet) (feet) (.feet)

1 473058.8N 122 1826.1W 23 19 A +23to+19 CI

B +19 to+15 C2

C +15 to +11

D +11 to+7

E +7 to +4

2 47 31 00.4N 122 18 27.0 W 22 13 A +22 to +18 C1

B +18 to+'14 C2

' C +14 to+10

D +10to+9 • Z2
i

3 47 30 59.1N 122 18 28.1W 21.7 12 A +21.7 to +17.7 CI

B +17.7 to +13.7 C2

C +13.7 to +9.7

4 473101.0N 122 1839.3W 22.5 11 A +22.5to+19.5 CI

B +19.5 to +14.5 C2

C +14.5 to +12.5

Z +12.5 to+11.5 Z4

i
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APPENDIX C

FIELD AND BOREHOLE LOGS
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BOREHOLE LOG PAGE 1._ OF1

BOREHOLENO. 1

PROJECT NAME: Sed. Char. for the Harem Creek Restoration Project
LOCATION: Harem CreeK_ Seattle, WA TOTAL DEPTH: 20 ft
DRILLING COMPANY: Tacoma Pump & Drill GROUND ELEVATION: 23 ft
DRILLING METHOD: " Hollow-stem au£er/split-spoon sampler DATE STARTED: 6/16/97
LOGGED BY: lisa E. Roach DATE COMPLETED: 6/17/97

LAB _i _ _ _ i_ LITHOLOGICDESCRIPTION
SAMPLE BLOW ,E, _¢ _ _= o 0 'Pt- r,_ ---

I,IJ IJJNUMBER COUNTS _ _ _ _ z ,,

i*_ J 0 tO 4.3 te_t: Brown, dry. silly fine SAND with abundant roots and fibers; dense.

7 _ The matrix becomes mottled with a gray clayey sand at about 3 feet, and organic
10 1 -- 79% 1A1 woody material is present at 34 feet.
10

Cl 13 +21 2 --
6

9 3-- 100% 1A2

//
32 _

30 I .19 4 --
"- 4.3 to 7 feet: Hard, damp black silty very fine SAND to sandy SILT with minor clay.

47 I I 5_ 83% 1B1 There is a lense of black silty stiff clay between 6.5 and 7.0 feet.49

" t l --

6 7 -- 83% 1B2

13 I I -- 7 to 9 feet: Gray-brown clayey fine SAND mottled with the black silty sand material;
---- damp, dense. 3-inch lense of black gray sandy clay (moist). 2 mm lenses of wood

13 I I +15 8 debris.

B II8 87% 1C1
12 I I ll'-__ 9tol0femt: Brown sandy CLAY to clayey fine SAND; hard to dense; lense of silty

"- fine sand -dry to loose on bottom.
C2 16 -]-'1--1,13 ,0....

10 I I _" 10 to 12.2 feet: Gray-brown silty fine SAND with clay; moist; dense; organic fibers.
11 -- 100% 1C2

7 __ _ +11 12 -- '12.-2tO 15 feet: Gray-brown silty clayey fine SAND (more clay than 10-12 It section);
Z dense with 1 mm lenses of pinkish-gray clayey fine sand; also gray to charcoale j j t,- 92-/0 1D18 clayey sand lenses.

,o 11 _-_

I I
40 Is-- 100% 1D2
45 _- T ---- 15 to 20 feet: Wet, loose; dark gray fine to medium SAND with some silt.

,2 II
30
3_ i J ,,- B_'_. 1E1

"-_ "-- +5 18

g I
I0 I _ 19-- 85% 1E221
30 -- Total Depth: 20 feet

NOTE:

DN0440_HAklM.CR'CORE0L hCF _ln2J_7
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BOREHOLE LOG PAGEjLOF1
BOREHOLE NO. 2

PROJECT NAME: Sed. Char. for the Harem Creek Restoration Pro}ect
LOCATION: Harem Creek, Seattle, WA TOTAL DEPTH: 14 11
DRILLING COMPANY: Tacoma Pump & Drill GROUND ELEVATION: 22 11
DRILLING METHOD: Hollow-stem auger/split-spoon sampler DATE STARTED: 6/16/97
LOGGED BY: Lisa E. Roach DATE COMPLETED: 6/16/97

SAMPLE BLOW _ _ " ',UMBE,COUNTS__ =§_ ===_=.'="

+22 -- 0 to 2.2 feet: Brown, dry, loose to dense silty fine SAND to a sandy silt, some

10 "- small clay clasts throughout; abundant organic fibers (root material).
7 1-- 67% 2A1
10 -

C1 1;,

+20 2 --

13 -- 2.2 to 7.5 feet: Orange-brown fine to medium SAND with some silt; moist; loose
23 3 "_ 83% 2A2 (more brown below 4 feet and becomes grayer by 7.5 feet).
26 -- 1-2 mm lenses of gray clay between 3.5 and 4 feet.
25

11 I I +18 4 _ Some coarser sand present at 4-6 feel Subsample for volatile analysis collected-- between 2 and 4 feet (C1 - volatiles)

23 _El_ 5- 6,,..,'.2Bf23

;3 -L_ -
15' -I--1-..+f' '-
f' -I--I - _,. _B2C2 22 7
2o -I-t- =

"--I"-_-- +14 e -- 7.5 to 8.4 feet: Dark gray fine to medium SAND with little silt - fairly clean; moist.m

8 -'1" _ -- 8.4 tt to 12 feet: Charcoal black silty clay to a clayey silt, with some fine sands;9 96% 2C 1
11 1- i" 9 _ plastic and moist; pieces of wood debris; stiffer at depth.

-- Lense (4 in.) of gray-brown fine to medium sand with silt at 10 feet. Material had
11 _" "_ _-12 to _ sulfide odor in 8.4 to 10-foot section. Bottom 4 inches was a lighter brownish-gray
3 --_ E -- clay with more sand; less moist; harder.

5 _L.L .,.,_-loo./.2c_,25

26 -IL

+,o,,16 I _ 12 - 12.8 feet: Top inch soft black silty ctay with fine sands below which is a fine to
Z2 18 I "" mediumsand with siltand pocketsof ¢_ray-browncla_e_' silt.

20 +9 1-_ 100=/= 2Df
-- 12.8 to 14 feet: Light brownish-gray silty clay with a lense of fine to medium sand25
-- at 13.6 feet !1 in lense).

14

-- Total Dep_: 14 feet

1_--

17"--

tS-"

NOTE:

0_0_._.c=.=_=_,,,,, AR 023295



BOREHOLE LOG PAGE1 OF1
BOREHOLE NO, 3

PROJECT NAME: Sed. Char. for the Harem Creek Restoration Project
LOCATION: Harem CreeK, Seattle, WA TOTAL DEPTH: 12 f1

DRILLING COMPANY: Tacoma Pump & Drill GROUND ELEVATION: 21.7 ft
DRILLING METHOD: Hollow-stem auger/splil-spoon sampler DATE STARTED: 6/17/97
LOGGED BY: Lisa E. Roacl_ DATE COMPLETED: 6/17/97

NUMBER COUNTS __ :_uu'l_ _z _ ¢n_ ....

_ +21.7 -- 0 to 2 feet: Brown, silty fine SAND, some day, end abundant roots; dry;worm

16 "- present. Between 4 and 9 inches is a lense of fine sandy silty clay with organics
12 1 -- 87% 3A 1 (wood). At 9-14 inches is brown silty fine sand. At 14 inches is a brown, mottled
18 -" with gray clayey fine sand with decomposed organic wood.

C1 2e +19.7 2

-- 2 to 4 feet: Top 4 inches is a fine sandy clay to clayey sand with root fibers,

11 -- below which is a coarser brown clayey fine sand with wood organicsand occasional
23 3 -- 87% 3A2 pockets of clay. At 3.3 feet is black silty clay; very stiff. There were 0.2-in. lenses
18 -- of gray fine sand at 2.3 feet, 2.6 feet, and 3.3 feet.
23

+17.7 4

12 Z 4 to 6 feet: Dark gray silty fine to medium SAND; moist; loose; wood chip and
20 -- debris at 6 feel
18 5 _ 64% 3B1
20

+15.7 6

8 ---- 6 to 8 feet: Top 4 inches is brown mottled with black silty clayey fins SAND; damp.
12. -- From 6.3 to 7.1 feet hard fine sandy silty clay (dark gray mottled with black). 7.1 feetC2 18 7 lOO_o3B2

-- to 8 feet - hard light gray fine sandy clay (sandier). Collected volatile organics
20 -- subsample for C2.

+13.7 e
-- 8 to 10 feet: Top 3 inches very soft wet black clayey silt with minor fins sand below7

which is a gray mottled with black and pinkish gray clayey fine sand to line sandy
10 9 _ 100% 3C1 clay (becomes sandier at depth).13
15

.I+11.7 10
-- 10 to 12 feet: Top 4 inches silty line clayey SAND. 10.3-10.6 feet fine sandy silt5

5 -- 100% 3C2 with clay; very soft ancl wet; 10.6-12 feet dark gray line clayey sand with pinldsh
g 11_ lenses of sandy clay.
9

+9.7 12

-- Total Depth: 12 feet

IS-

t7"-

lS._--

NOTE: Ex_'a 1.3 feet was inadvertently sampled at this station.

DIV0440_AMM,CR_OR E03.rlRF _12/97
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BOREHOLE LOG PAGE 1 OF I

BOREHOLE NO. 4

PROJECT NAME: Sed. Char. for the Harem Creek Restoration Project
LOCATION: Hamm Creek, Seattle WA TOTAL DEPTH: 12 ft

DRILLING COMPANY: Tacoma Pump & Drill GROUND ELEVATION: 22.5 It
DRILLING METHOD: Hollow-stem auger/split-spoon sampler DATE STARTED: 6/16/97
LOGGED BY: Lisa E. Roach DATE COMPLETED: 6/16/97

LAB _>i _ _i _ _ ._ uTHOLOGICDESCRIPTION -=ow = ===NUMBER COUNTS _ _ ,-, z__ o. u_ ,,_

_ +?.2..5 -- 0 to 5 teet: Brown, dry, loose silty fine SAND with few smell gravels and organic

12 --" fibers and roots; occasional lenses of gray moist clayey sand; becomes more
16 1-- 96% 4A1 moist at depth; worm present in top 2 teet.
18 -"

C1 24 +20.5 2 _

13 _

14 3_ 79% 4A2

15 Z
+19.5 4

5
5 --=- -1--
6 ._L .J_. 5 83% 4B1

-- 5 to 6 feet: Gray, silty fine SAND; increasingly moist at depth.5 -I"t- =
-- 6 to 8.3 feet: Dark gray to brown clayey, silty fine SAND with some small gravels

,'°22-'1--I _=f'_,3 100% 4B2 and poc_,etsof clay. At 6 to 6.3 feet were pieces of wood chips.7 q

IS -I-_ =
14 ZF_+14.5,

6 _.._ = _.3 tt to 12 ,,t_ Light gray. fil'lle _ndy. sJ,ty CL_Y: pJ_t_c and sfif_ w,th oc_"-4as,onal
8 9 100% 4C1 woody fibers; these were more abundant at 9.6 feet; pockets of organic woody
12 -" material occurred below 10 feet; pockets of clayey silty sand in the bottom 2 feet.

14 "_ _'_ +12.5 10--

' II =Z4 s ,11.s -9 11_ 100=/° 4C2
12 _

12

Total Depth: 12 feet

13--

14--

15--

17-

NOTE:

DN0440_I_WlM.CR_30RE04.BSF IL'l 2_7
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HAMM CREEK RESTORATION PROJECT

DATA QUALITY SUMMARY FOR
CONVENTIONAL AND CONTAMINANT CHEMISTRY

A Quality Assurance/Quality Control (QA/QC) review was conducted for conventional and contaminant

chemistry, results using the most recent guidelines available in PSDDA/PSEP documentation (PSDDA

1989, 1990, 1991a, b: PSEP 1986. 1997a, b). The QA/QC review included an evaluation of the precision.

accuracy, representativeness, and completeness of the analytical results. QAI checklists, which

supplemented the QAJQC review were completed, and are presented following this summa_,. The

checklists (based on PTI 1989)include an evaluation of the sample holding times, QC sample results (i.e.,

matrix spikes, laboratory, replicates, standard reference materials, method blanks, and surrogate

recoveries), analytical methodology,, and data format.

AmTest, Inc. of Redmond, WA performed all PSDDA conventional chemistry., metals, and organics

analyses. Overall, results of the QC analyses for conventionals, metals, and organics were within

procedural control limits recommended by PSDDA. Those which did not meet PSDDA criteria met control

limits recommended by EPA SW-846 methods, or the laboratory. These will be described in more detail

below. Samples were tracked following appropriate chain-of-custody procedures, and analytical results

were reported in the proper format. All samples submitted were analyzed within appropriate holding times.

All analytes were below detection limits in the method blanks. Similarly, all sample detection limits were

equal to or below PSDDA screening levels (SL) for all analytes.

The QA/QC sample results with respect to precision, accuracy, representativeness, and completeness are

discussed below.

Precision

Conventionals

A triplicate analysis was performed for conventional parameters for each batch of samples submitted to the

laboratories. Relative standard deviations (RSDs) or coefficients of variation calculated for TS, TVS,

E-1
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TOC. ammonia, and sulfides were all less than 10%. Therefore. all replicate data were considered

acceptable.

For grain size triplicates, precision was "assessed using RSDs calculated from the gravel, sand, silt, and

clay fractions determined for each triplicate. As with the other conventional analyses, the RSDs for the

various sand, silt, and clay size fractions were within acceptable ranges, with values less than 10% RSD.----

The gravel fractions had a 90% and 156% RSD for the first and second batches, respectively. However,

values only ranged from 0.1% to 1.0% gravel in Batch 1, and from 0.0 to 1.4% gravel in Batch 2. The

high RSD was primarily an artifact of the small gravel fraction, so that any small variation could result in a

relatively high standard deviation. Therefore, grain size results were determined to be acceptable.

Metals

A duplicate metals analysis was performed for the batch of samples submitted. The relative percent

difference, (RPD) between duplicate (and triplicate) analytical measurements for metals was used to

evaluate the precision of the analyses.. With the exception of cadmium (22% RPD), the analytical RPDs

were within the PSDDA/PSEP recommended control limits (i.e., results were <20% RPD). According to

CLP requirements, RPDs are used for sample values greater than 5 times the contract required detection

limits. An alternate limit, the detection limit (+0.02 for Cd) was used as the control limit for sample values

less than 5 times the reporting limit. The difference between the sample and duplicate cadmium

measurements was 0.01 mg/kg, within the alternate limit of ± 0.02 mg/kg. Precision for the metals

analyses was considered acceptable.

Organics

_The relative percent difference between matrix spikes (MS) and matrix spike duplicates (MSD) was used to

assess the precision of semivolatile, pesticide/PCB, and volatile analytical results. All RPDs were within

the PSDDA/PSEP recommended control limit of <35% RPD. Therefore, the overall precision of the

results was considered acceptable.

F,-2
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Accuracy

Conventionals

The standard reference material NBS 2704 was analyzed for TOC in order to assess the accuracy of the

analytical results. Measured values for the TOC reference material were 3.32 mg/kg and 3.0 mg/kg, while

the true value was 3.35 mg/kg (99% and 89% recover3,, respectively). All recoveries were within

recommended ranges. In addition to the standard reference matenal, matrix spikes were performed for

TOC in the second batch of analyses, and for ammonia and sulfides in the third batch. Percent recoveries

for ammonia, sulfides, and TOC were 100%, 107%. and 89%. respectively. Target recoveries are generally

between 75 and 125 percent recoveD'. Matrix spikes were not performed for TOC in the first batch.

Metals

Accuracy 9 f the metals measurements was assessed bv the use of matrix spikes and a standard reference

material (SRM NBS 2704), and the resulting percent recoveries calculated. One matrix spike was

analyzed for the batch of samples submitted. All recoveries fell within the recommended range of 75-

125%. For the standard reference material, the recovery for chromium was 63°/0, outside the recommended

range of 80-120%. The laboratory indicated that because chromium is a matrix component, strong acid

digestion (SAD) is inadequate to extract all of the chromium from the sample. However, the measured

value for chromium (85 mg/kg) was within acceptable laboratory, control limits (81-104 mg/kg). In

addition, the matrix spike recovery for chromium was excellent ( I01%). Recoveries of all other analytes in

the SRM were within PSDDA recommended ranges.

Organics

Matrix and surrogate spikes were used to evaluate the accuracy of the volatile orgamcs analyses, and

matrix spikes, surrogate spikes, and standard reference materials analvses were performed for the

semivotatile organics and pesticide/PCBs. Matrix spike recoveries were within PSDDA recommended

ranges for all organics. Surrogate recoveries were within recommended ranges for the pesticides/PCBs.

Recoveries for 4-bromofluorobenzene (CI = 76%, C2 = 73%. blank = 80%) and d4-1,2-dichloroethane

E-3
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(blank = 82%) were below the PSDDA recommended range of <85% for volatile organic surrogates.

However. with the exception of C2, values were within SW846 quality control limits (70-121% recover_'

for d4-1.2-dichloroethane, and 74-121% for 4-bromofluorobenzene). Although the recover_, of 4-

bromofluorobenzene for C2 was below both PSDDA and SW846 recommended ranges, the other two

volatile organic surrogates spiked in C2 had good recoveries (87% for d4-1.2-dichloroethane and 93% for

d8-toluene). Therefore, data qualification was not necessary. __

In addition, for the semivolatile organics analyses, the surrogate spike recovery, for d5-nitrobenzene (C 1 =

42%) was outside PSDDA recommended ranges of >50%. This value, however, was within SW846 QC
t

limits. All results for the standard reference materials (HS-3, ERA Lot 340, and ERA Lot 87001) were

within laborato_ control limits and performance acceptance limits set by the manufacturer (Environmental

Resource Associates - ERA - Arvada, CO). All data results for matrix spikes, surrogates, and reference

materials were considered acceptable.

Representativeness

Representativeness, which is a measure of how closely results reflect the actual concentration of chemical

compounds in the sample, is assessed using the matrix spike and surrogate recoveries in metals and

organics analyses. All percent recoveries were considered acceptable.

Completeness

Completeness, which is based on the amount of valid data obtained from each analytical method, was

acceptable for conventionals, metals, and organics. Data was 100 percent useable.
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CHECKLIST FOR CONVENTIONAL VARIABLES IN SEDIMENT
II II I III II I II

Project Name Harem Creek Restoration Proiect

SAIC Project No: 01-0440-04-8357

Lab AmTest. Inc. Lab # 96-A008101 to A008102

Responsible Technician Mark Fugiel, General Manager

Reviewed by Lisa Roach Date checklist prepared Julv 24. 1997

Date: Sampled June 16 and 17. 1997

Received by lab June 18, 1997

Analysis began TOC, TS. TVS: June 19. 1997

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

COMPLETENESS AND HOLDING CONDITIONS

Total Total Grain Size
TOC TVS Sulfides Ammonia Solids Distribution AVS

Method (identify) SM53 )0B PSEP .... PSEP PSEP --

# Samples submitted 2 2 .... 2 2 ---

# Samples analyzed 2 2 m ._ 2 2 ---

Holding conditions acceptable? a (Y/N) Yes

If no. identif)' samples None

FORMAT

Standard data report sheet

Concentrations in proper units and significant figures Yes

Sample detection limit provided, when applicable (total sulfides, ammonia) Not applicable

Qualifiers defined (e.g., U = undetected)

< = below the detection limit

- Chect(tistsadoptedfromPSDDAguiclancemanual:PTI, 1989. -
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CHECKLIST FOR CONVENTIONAL VARIABLES IN SEDIMENT (cont.)

QA/QC SAMPLES

Method Blank

TOCTotal # 1

Frequency 1 for the batch of 2 samples (50%)
(minimum 1 per 20 samples) b

Amount detected in blank Undetected (0.05 U) ---
(not a PSEP control limit)

Certified Reference Materials

TOCTotal# I

Frequency l for the batch of 2 samples (50%).
(minimum l per survey)

CILMused NBS 2704

Within 95% confidence interval'? Yes. NBS-2704 measured value = 3.32 mg/k_;;

• true value = 3.35 mg/kg; laborator;¢control limits 2.5 - 4.2 mg/kg.
(not a PSEP control limit)

Analytical Replicates

Total Total Grain Size

TOC TVS SUlfides Ammonia Solids Distribution AVS

Total # of samples 2 2 -- -- 2 2 --

Frequency (mmtmum 1 Trip I Trip -- -- I Trip I Trip
I triplicate per 20 (C 1) (C2) (C2) (C2)
samples) h

Relative standard 8.2% 9.1% 010%

deviation (RSD)

• PSDDA recommended holding times for sediment conventionals

Variable Refrigm'ated at 4"C Frozen at - 180C

Grain Size 6 months not recommended_

Total Solids. Total 14 days 6 months
Volatile Solids. and

Total Organic Carbon

Total Sulfid_ 7 days not applicable

Ammonia 7 days notapplicable

.-_id Volatile Sulfides2 no guidance no guidance

i Samples most not be frozen or dried belore analysis .-

: Allen. ct al. (199 I) recommend 14-day holding time at 4"C

b Recommended byPSEP (1986)

AR 023313
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CHECKLIST FOR CONVENTIONAL VARIABLES IN SEDIMENT
Ill

Project Name Harem Creek Restoration Proiect

SAIC Project No: 01-0440-04-8357

Lab AmTest. Inc. Lab # q6-A009723

Responsible Technician Mark Fugiel. General Manager

Reviewed bv Lisa Roach Date checklist prepared September 5. 1997

Date: Sampled July 17, 1997

Received by lab Julv 21. 1997

Analysis began TOC, TS. grain size: July 22. 1997 and TOC Julv 24. 1997

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

COMPLETENESS AND HOLDING CONDITIONS

Total Total GrainSize
TOC TVS Sulfides Ammonia Solids Distribution AVS

Method(identity) SM5310B PSEP -- --- PS,EP PSEP " --

# Samples submitted I I -- -- 1 I

# Samples analyzed 1 I -- -- I

Holding conditions acceptable? _ (Y/N) Yes

If no. identify samples None

FORMAT

Standard data report sheet

Concentrations in proper units and significant figures Yes

Sample detection limit provided, when applicable (total sulfides, ammonia) Not applicable

Qualifiers defined (e.g.. U = undetected)

< = below the detection limit

- ChecklistsadoptedfromPSDDAguidancemanual:PTI,1989.-
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CHECKLIST FOR CONVENTIONAL VARIABLES IN SEDIMENT (cont.)

QA/QC SAMPLES

Method Blank

TOC Total # I

Frequency l for the batch of l sample (100%)
(minimum 1 per 20 samples) b

Amount detected in blank Undetected (0.05 U) _._

(not a PSEP control limit)

Certified Reference Materials

TOC Total# 1

Frequency l for the batch of I sample (100%)

(minimum l per survey)

CRM used NBS 2704

Within 95% confidence interval? Yes. NBS-2704 measured value = 3.0 mg/kg;

true value = 3.35 mg/kg; laboratorv control limits 2.5 - 4.2 mg/kg.
(n,ot a PSEP control limit)

Analytical Replicates

Total Total Grain Size

TOC TVS Sulfides Ammonia Solids Distribution AVS

Total # of samples I I -- -- 1 I --

Frequency (minimum 1 Trip I Trip -- -- 1 Trip I Trip ---
I triplicate per 20 (Carr 4) (Cart 4) (Carr 4) (Can" 4)

samples) _

Relative standard 5.0% 2.6% 0.1%

deviation (RSD)

' PSDDA recommended holding times for sediment conventionals

Variable Refrigeratedat 4"C Frozen at -18°C

GrainSize 6 months notrecommended_

Total Solids.Total 14 days 6 months
Volatile Solids.and

Total OrganicCarbon

Total Sulfides 7 days not applicable

Ammonia 7 days not applicable

Acid Volatile Sulfides: no guidance no guidance

Samples most not be frozen or dried before analysis -.

: +Mien.et al. (1991) recommend 14-day holding time at 4*C

Recommended by PSEP (1986)

AR 023315
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CHECKLIST FOR CONVENTIONAL VARIABLES IN SEDIMENT
I I I

Project Name Harem Creek Restoration Proiect

SAIC ProjcctNo: 01-0440-04-8357

Lab AmTesL Inc. Lab # 96-A010379 to 96-A010381

Responsible Technician Mark Fugiel, General Manager

Reviewed by Lisa Roach Date checklist prepared September 5, 1997

Date: Sampled July 31, 1997 (date subsamples collected durin R bioassav test preparation)

Received by lab August 5. 1997

Analysis began Total solids, ammonia, total sulfides: August 6, 1997

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

COMPLETENESS AND HOLDING CONDITIONS

Total Total Grain Size

TOC TVS Sulfides Ammonia Solids Distribution AVS

Method (identi(v) -- - PSEP Plumb 198 [ PSEP --

# Samples submitted -- -- 3 3 3 .....

# Samples analv'zed .... 3 3 3 .......

Holding conditions acceptable?' (Y/N) Yes

If no. identif 3, samples None

FORMAT

Standard data report sheet

Concentrations in proper units and significant figures Yes

Sample detection limit provided, when applicable (total sulfides, ammonia) Not applicable

Qualifiers defined (e.g.. U = undetected)

< = below the detection limit

- Checklists adopted from PSDDA guiaance manual: PTI, 1989- AR 023316



CHECKLIST FOR CONVENTIONAL VARIABLES [3/SEDIMENT (cont.)
II III --

QA/QC SAMPLES

Method Blank

TOC Total # 1 (ammonia, total sulfides)

Frequency 1 for the batch of 3 samples (33%)
(minimum 1 per 20 samples) b

Amount detected in blank Undetected (ammonia = IO U; total sulfides = 10 U) --.
(not a PSEP control limit)

Certified Reference Materials

TOC Total # Not applicable

Frequency
(minimum 1 per survey)

CRM used

Within 95% confidence interval?

(not a PSEP control limit)

Analytical Replicates

Total Total Grain Size
TOC TVS Sulfides Ammonia Solids Distribution AVS

Total # of samples _ 3 3 3 _

Frequency (mmimurn -. _ I Trip I Trip I Trip .,. -_

I triplicate per 20 (C I) (C I ) (C I )
samples) b

Relative standmd 0.0% 6.2% 0.8%

deviation (RSD)

• PSDDA recommended holding times for sediment eonventionals

Variable Refrigerated at 4"C Frozen at -I g*C

Grain Stze 6 months not recomraend=d _

Total Solids. Total 14 days 6 months
Volatile Solids. and

Total Organic Carbon

Total Sulfides 7 days not applicable

Ammonia 7 days not applicable

'Acid Volatile Sulfides" no guidance no guidance

' Samples most not be frozen or dried before analysis

" Allen. et al, (1991 ) recommend 14-day holding time at 4"C

Recommended by PSEP (1986)

AR 023317
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CHECKLIST FOR METALS IN SEDIMENT

Project Name Hamm Creek Restoration Proiect

SAIC Project No. 01-0440-04-8357 ....

Lab AmTest, Inc. Lab # 97-A008101 and 97-A008102

Responsible Technician Mark Fu_iel. General Manager

Reviewed by Lisa Roach Date checklist prepared July 24. 1997

Date: Sampled June 16 and 17, 1997

Received by lab June 18. !997

Analysis began Digestion: June 23. 1997 Analysis: June 23 to July 3. 1997

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

Chromium recovery in the CRM was low (63% recovery). (See discussion under certified reference

materials),

All required documents submitted?' (Y/N) Yes

Digestion procedure [Total Acid Digest (TAD) or Strong Acid Digest (SAD)] SAD

COMPLETENESS AND HOLDING CONDITIONS

# Samples submitted 2 # Samples analyzed 2

Holding conditions acceptable? (Y/N) [2 years frozen -18°C and 6 months 4°C for metals except mercury.;
28 days frozen and 7 days 4°C (in glass) for mercury,] Yes

If no, identify, samples

FORMAT

Standard data report sheet

Concentrations in proper units and significant figures Yes

Qualifiers defined (e.g., U = undetected) < = below detection limit

Sample detection limits (DL) provided for each analvte? (Y/N) Yes

- Checklists a0opte0 from PSDDA gulaance manual: PTI. 1989. -
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CHECKLIST FOR METALS LNSEDIMENT (cont.)

QA/QC SAMPLES

Preparation Blank

Total # 1

Frequencyb I per batch (50%) --
(minimum5% or 1 per batch, whichever ts more frequent)c

Chemicals observed above detection limits in one or more blanksc

None

Certified Reference Materials

Total # 1

Frequencyb I per batch (50%)
(minimum5% or I per batch, whichever is more frequent)c

CRM used SRM NBS-2704

CI_emicalsoutside 80-120% recovery _

Chromium = 63% recover_'. The laboratory indicated that because chromium is a matrix

component, SAD digestion is inadequate in terms of extracting all of the chromium from the

sample. However, the measured chromiumvalue (85 mg/kg) was within laboratory control limits

of 8I- 104 mg/kg.

(for chemicals without certified values, use matrix spike results)

Analytical Replicates

Total# 1 (C1)

Frequencyb I per batch (50%)
(minimum 5%or 1per batch, whichever is more frequent)_

Samples/chemicals with >20% relative percent difference (RPD) or coefficient of variation (CV) _

Cadmium = 22% RPD. According to CLP requirements.RPDs are used for sample values greater

than 5 times the contract required detection limit. An alternate limit, the detection limit (+_0.02),

was used as the control limit for sample values less than 5 times the reporting limitl Therefore,

quality control limits were met.

- Checklists adopted from PSDDA guiclanoemanual: PTI, 1989. -
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CFIECKLIST FOR METALS IN SEDIMENT (cont.)

Matrix Spikes

Total# 1 (C2)

Frequency b I per batch (50%)

(minimum 5% or 1 per batch, whichever ts more frequent) ¢

Chemicals with recovery, outside 75-125% c None

Did any DL exceed SL? (Y/N) No --

If yes. detection limits exceeding SL (identify. samples)

Antimony _ Arsenic _ Cadmium

Copper __ Lead Mercury. __

Nickel Silver Zinc

Preparation Blanks (Relative blank contamination)

Are sample results <5 times blank values in any samples'? (Y/N) No

If yes identify, elements and samples

= Metals:

For metals, the data report package foranalyses of each sample should include the following:

* Tabulated results in units as specified for each matrix in the analytical protocols, validated and signed in original

by the laboratory, manager
• Any data qualifications and explanation lot any variance from the analytical protocols
• Results lbr all of the QA/QC checks initiated bv the laboratory:
• Tabulation of instrument and method detection limits.

All contract laboratones are required to submit metals results that are supported by sult_cient backup data and quality
assurance results to enable independent QA reviewers to conclusively determine the quality of the data. The
laboratories should be able to supply legible photocopies of original data sheets with sufficient inlormation to
unequivocally identify:

* Calibration results

• Calibration and preparation blanks
• Samples and dilutions
• Duplicates and spikes
* Any anomalies in instrument perlbrmance or unusual instrumental adjustments.

b For batches of 5 samples or less, the minimum QA checks should be a blank and the analysis of a CRM (and matrix

spikes for any analvtes not certified in the CRM). In general, the priority of QA checks lbr batches of <_.5samples
should be as tbllows: CRM > analytical replicate > matrix spikes.

c PSEP control limit.

- ChecklistsaclopteOfromPSDDAguidancemanual:PTI, 1989.-
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CHECKLIST FOR VOLATILE ORGANIC COMPOUNDS IN SEDIMENT

Project Name Han_rn Creek Restoration Proiect SAIC Project No: 01-0440-04-8357

Lab AmTest. Inc. Lab # t17-A008101 and 97-A008102

Responsible Technician Mark Fugiel. General Manager --

Reviewed by Lisa Roach Date checklist prepared July 24, !997

Date: Sampled June 16, 1997

Received by lab June 18. 1997

Analysis began June 30, 1997

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

Some of the surrogate recoveries were less than the specified 85% recovery. All were within SW846

method recovery ranges, with the exception of 4-bromofluorobenzene in C2 (see next page). However. the

other two spiked surrogates were greater than 85% rccover_, for C2 volatiles. Therefore. data qualification

was not required.

All required documents submitted?' ('Y/N) Yes

Analytical method SW8260

COMPLETENESS AND HOLDING CONDITIONS

# Samples Submitted 2 # Samples Analyzed 2

Holding conditions acceptable? (Y/N) (14 days at 4°C) Yes

If no. identifi,, samples

FORMAT

Standard data report sheet

Concentrations in proper units and significant figures Reported to one significant fi_;urc

Qualifiers defined (e.g., U = undetected)

< = below detection limit

Sample detection limits (DL) provided for each analvte? (Y/N) Yes

- Checklists adopted from PSDDA guidance manual: PTI, 1989. -
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CHECKLIST FOR VOLATILE ORGANIC COMPOUNDS IN SEDIMENT (cont.)
m

f

QA/QC SAMPLES

Method Blank

Total # I

Frequency I per batch (50%)

(minimum 1 per batch or 1 per 12-hour shift, whichever is more frequent) b

Chemicals detected above 2.5 I_gtotal in one or more blanks h

None

Analytical Replicates

Total # 1 matrix spike duplicate (CI)

Frequency 1 per batch (50%)

(<20 samples - 1 per set of samples submitted to lab: >20 samples - 1 triplicate and additional
duplicate for minimum of 5% total replication overall) b

Samples/chemicals with >35% RPD or CV c
None

Matrix Spikes (not required if isotope dilution used)

Total# 1 (CI)

Frequency 1 per batch (50%)

(<20 samples - I per set of samples submitted to lab >20 samples - 5% overall) h

Chemicals outside 70 - 150% recovery c

None

/

Detection Limits

..... Did any DL exceed SL? (Y/N) No

If yes, detection limits exceeding SL (identify. samples)

Volatiles

-Checklists aaopted from PSDDA guidance manual: PTI, 1989. -
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CHECKLIST FOR VOLATILE ORGANIC COMPOUNDS IN SEDIMENT (cont.)

Surrogate Recovery

Were surrogates added to all samples? c (Y/N) Yes

Idcntifv compounds with <85 percent rccoverv c (also identtF,' samples)

4-bromofluorobenzene: C I = 76.0%. C2 = 73%. and blank = 80%: swg46 QA = 74-12 I%

D4-1.2-dichloroethane: blank = 82% : SW846 QA recoverx' = 70-121%

Method Blanks (Relative blank contamination)
• b

Were any sample concentrations less than 5 times the blank concentrations? (Y/N) None

If yes, identify, compounds and samples

" Organic Compounds

- Tile following documentation is needed for organic compounds:

• A cover letter referencing or describing the procedure used and discussing any analytical
problems

• Reconstructed ion chromatograms for GC/MS analyses for each sample
• Mass spectra of detected target compounds (GC/MS) for each sample and associated library.

spectra
• GC/ECD and/or GC/flame ionization detection chromatograms for each sample
• Raw data quantification reports for each sample
• A calibration data summary, reporting calibration range used land decafluorotriphenylphosphine

(DFTPP) and bromofluorobenzene (BFB) spectra and quantification report for GC/MS analysesl
• Final dilution volumes, sample size. wet-to-dr3' ratios, and instrument detection limit

• Analyte concentrations with reporting units identified (to two significant figures unless othenvise
justified)

• Quantification of all anal.vles in method blanks (ng/sample)
• Method blanks associated with each sample

Recover' assessments and a replicate sample summar 3' (laboratories should report all surrogate
spike recovery data for each sample: a statement of the range of recoveries should bc included in
reports using these data)

• Data qualification codes and their definitions.

b PSEP control limit.

Control limits determined at the PSDDA Chemistry QMQC and PSDDA Streamlining Workshop held 24

Januan, 1991. U.S. Army Corps of Engineers. Seattlc Distract.

- Checklists adopted from PSDDA guidance manual: PTI. 1989. -
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CHECKLIST FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT

Project Name Harem Creek Restoration Project SAIC Project No. 01-0440-04-8357

Lab AmTest, Inc. Lab # 97-A008101 and 97-A008102

Responsible Technician Mark Fut_iel, General Mnnn_er

Reviewed by Lisa Roach Date checklist prepared July 24. 1997

Date: Sampled June 16 and 17. 1997

Received by lab June 18, 1997

Analysis began Semivolatiles: extraction on June 30. 1997; analysis on Juiv 10, 1997

Pestieides/PCBs: extraction June 27, 1997: pesticide analysis on Juh' 3, 1997 and

PCB analysis on July 8, 1997

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

All required documents submitted? _ (Y/N) Yes

Analytical method Semivolatiles: SW3550/8270; Pest/PCB: SW3540/8081

COMPLETENESS AND HOLDING CONDITIONS

# Samples # Samples

Submitted Analyzed

A/B/N 2 2

Pestieides/PCB 2 2

Holding conditions acceptable? (Y/N) ( 1 year for frozen sediment or 14 days at 4°C until extraction:

extracts must be processed within 40 days) b Yes

If no. identify, samples

Extract conditions acceptable? (Y/N) (1 year for frozen sediment or 14 days at 4°C) b Yes

If no, identify, samples

- ChecKlistsadopted from PSDDA guiclancemanual: PTI, 1989. -
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CHECKLIST FOR SEMFVOLATILE ORGANIC COMPOUNDS IN SEDIMENT (cont.)

FORMAT

Standard data report sheet

Concentrations in proper units and significant figures Yes

Qualifiers defined (e.g., U = undetected)

< = below detection limit

QA/QC SAMPLES

Method Blank

Total # 1

Frequency I per batch (50%}
(minimum 1 per extraction batch)"

Chemicals detected above 5 ug total (for phthalates) and 25 tag total"

(for other organic compounds: lower levels may be appropriate for pesticides and PCBs)

None

Certified Reference Materials

Total # I

Frequency 1 per batch
(<50 samples - 1 per set of samples submitted to lab: >50 samples - 1 per 50 samples analyzed)'

CRM used Semivolatiles- SRM HS-3: Pesticides - Environmental Resource Associates (ERA)

Lot 340: PCBs = ERA 87001

Chemicals outside 95% confidence interval (for certified values) _'

Recoveries were within laboratory control limits and advisor_' ran_;es set bv the manufacturer.

Analytical Replicates

Total # 1 matrix spike duplicate (C2)

Frequency I per batch (50%)
(<20 sarapies - 1 per set of samples submitted to lab: >20 samples - I triplicate
and additional duplicate for minimum of 5% total replication) c

Samples/chemicals with >35% RPD or CV _

None

- Checklists adopted from PSDDA guiciancemanual: PTI, 1989. -
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CH-ECKLIST FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT (cont.)

Matrix Spikes (not required for A/B/N if isotope dilution used)

Total # 1 matrix spike/matrix spike duplicate (C2)

Frequency ! perbatch (50%)
(<20 samples - 1 per set of samples submittedto lab: >20 samples - 5% of total samples) _

Chemicals outside 50-150% recoverC None

Detection Limits

Did any DL exceed SL? (Y/N) No

If yes. detection limits exceeding SL (identify. samples) -

A/B/N (PAH) A/B/N (phenols. benzoic acid, benzvl alcohol)

A/B/N (other) PCB Pesticides

Surrogate Recovery (A/B/N)

Were surrogates added to all samples? c (Y/N) Yes

Identify compounds with <50 percent recovery._c(also identify,samples)

D-5-Nitrobenzene: C2 = 42%; SW846 QA/QC recover_' = 23-120%

Surrogate Recovery (Pesticides/PCBs)

Were surrogates added to all samples? c (Y/N) Yes

Identify.samples with <60 percent surrogate recovery¢

None

Method Blanks (Relative blank contamination)

For target compounds other than phthalates_ were sample concentrations less than 5 times
blank concentrations? (Y/N) No

If yes. identify compounds and samples

For phthalates, were sample concentrations less than 10 times
blank concentrations?" (Y/N) No

If yes, identify,compounds and samples

- ChecklistsadoptedfromPSDDAguictancemanual: PTI, 1989.-
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BIOASSAY QA/QC CHECKLISTS
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CHECKLIST FOR AMPHIPOD MORTALITY BIOASSAY
I

Project Name: Hamm Creek Restoration Project SAIC Project No: 01-0440-04-8357-000

Laboratory: NorthwesternAquatic Sciences Lab Number 534-6 Batch 1

Responsible Technician Michele Redmond, Project Manager Reviewed By: Lisa Roach

AmphJpodspecies Rhepoxynius abronius
(checkone) Ampeksca abctita

Eohaustonus estuanus X

Date Sampled June 16, 1997: July 17, 1997 Received by Lab July 22, 1997

Date Analysis Begun August 1,1997

Problems noted (e.g., deviationsfrom prescribed methods, analytical problems)
Seawater was filteredto <1.0 um ratherthan the specified <0.45 urn. Test animalswere held for only 1 day rather than the specified 2 days
before testing. Neitherof these dev_atmnsis likely to have affected the test results. In ad_tion, pH an¢_temperature were slightly outside specified

ranges (see end of checklist). However, this had no apparent effect on the outcomeof the tests.

COMPLETENESS AND HOLDING CONDITIONS

# Samples Subm_ed 2 test, 1 reference # Samples Analyzed 2 test, 1 reference

Holdingconditions acceptable (Y/N) PSEP ;4 ° C under nitrogen < 2 weeks
PSDDA ;4* C undernitrogen < 8 weeks See below

If no, identifysamples Samples were packed with no headspace; therefore, storageunder nitrogen was not required. However,
the reference sediment was purged with nitrogen within 24 hours of sample collection,

FORMAT

Standard data report sheet (check off}

Number of amphipods reported for each replicate X Fieldsamples 2
Percent mortalityreported for each replicate X Positive controls I
Dailyemergence taken for each replicate X Negativecontrols 1

Reference samples 1

Individualreplicate, plus sample mean and standard deviations for mortality? ×

Analytical Replicates
Number per Sample 5

Any< 5 replicates? No

Water Quality Variable Reported Ior each Replicate (check)
Interstitialsalinity foreach sample(initiation) X Salinity (daily) X
DissolvedOxygen (daily) X pH (daily) X

Temperature (daity) X Sulfide (initiation and termination X
Ammonia (initiationand termination) X
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CHECKLIST FOR AMPHIPOD MORTALITY BIOASSAY

QA/QC SAMPLES

Negative Control

Control Sediment CollectionSite Beaver Creek, Oregon
Water Source Yaquina Bay, Oregon
Current prioritypollutantscan available? Not providedwith rel_oR
Mean Control Mortality(%) 1% -
Exceed PSEP QA Limitof 10%? (Y/N) No
Exceed PSEP QA limit of < 20% individual replicate mortality (Y/N) No

Reference Sediment

CollectionSite Carr Inlet, Washington
Total Number of Analyses 1 reference: Carr 4
Reference grainsize appropriate for test species? Yes
Mean Mortality 4%

Mean mortalityexceed PSEP QA limit of > 20% over control? (Y/N) No

Positive Controls

Reference Toxicant Cadmium chloride

Exposure Concentrations 0.0, 0.1,0.3, 1.0, 3.0, 10.0 mg/L
% mortality/exposureconcentration 0%, 0%, 0%, 0%, 25%, 85%

Organism Response(LC50) 4.91 mg/L Cd
LaboratoryPerformanceStandards for Reference Toxicant 0.67 to 7.89 mg/L
Did the test LCS0 fall within lab standards (Y/N)? Yes

WATER QUALITY

Rhepoxyniusabronius
Samples with temperature< 14 or > 16° C

Samples with salinity< 27 or > 29 ppt
Samples with pH <7 or > 9

Samples with DO < 6 mg/L

Ampelisca abdita

Samples with temperature< 19 or • 21" C

Samples with salinity< 27 or • 29 ppt
Samples with pH < 7 or > 9

Samples with DO < 6 mg/L

Eohaustoriusestuarius

Samples with temperature< 14 or • 16° C Day 5: Cart 4 = 16.3, C1 = 16.1, C2 = 16.2

Samples with salinityotherthan ambient interstitial salinityof test sediment None; Salinity for this test was set between 14 and 16 ppt
Samples with pH < 7 or > 9 See below

Samples with DO < 6 mg/L None

Saml_le Day pH
C1 3 6.9

6 6.7

8 6.4

9 6.2
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CHECKLIST FOR SEDIMENT LARVAL BIOASSAY (SOLID PHASE)

Project Name: Harem Creek Restoration Project SAIC Proiect No: 01-0440-04-8357-000

!
Laboratory: Northwestern Aquatic Sciences Lab Number 534-5

Responsible Technician Michele Redmond, Project Manager Batch 1

Date Sampled June 16, 1997 and July 17, 1997 Reviewed By: Lisa Roach

Date Analysis Begun July 31,1997 Received by Lab July 22, 1997 -

Problems noted (e.g., deOiationsfrom prescribed methods, analytical problems)

None

COMPLETENESS AND HOLDING CONDITIONS

# Samples Submitted 2 test, 1 reference # Samples Analyzed 2 test, 1 reference

Holdingconditionsacceptable (Y/N) PSEP ; 4" C under nitrogen < 2 weeks
PSDDA ; 4" C under nitrogen < 8 weeks See below

If no, identifysamples Samples were packed with no headspace; therefore, storage under nitrogenwas not required.
However, the reference sediment was purged with nitrogen within 24 hoursof sample collection.

FORMAT

Standard data reportsheet (check off)

Number of larvae evaluated X Field samples 2

Percent mortality/abnormalityreported for each replicate X Positive controls 1
Percent abnormalityreported for each replicate X Negative controls 1

Reference samples 1

Individualreplicate,and sample mean and standard deviations for mortalityand abnormality? X

Water qualityvariablereported for each replicate
Dissolved Oxygen (daily) X Salinity (daily) X
Temperature (daily) X pH (daily) , X
Ammonia (initiationand termination) X Sulfide (initiation and termination) X

QA/QC SAMPLES

Negative Control (seawater)
Water Source Yaquina Bay, Oregon
Current pnoritypollutant scan available? Not provided with report

Mean Control Mortality(%) 23.3%
Mean Control Abnormality (%) 14.1%
Exceed PSDDAJPSEP QA Limit of 30%? No
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CHECKLIST FOR SEDIMENT LARVAL BIOASSAY (SOLID PHASE)

Analytical Replicates
Number per Sample 5
Any < 5 replicates? No

Reference Sediment

Collection Site Cart inlet, Washington

Total Number of Analyses 1 reference: Cart 4
Mean Mortality/Abnormality -10.2% (normalized to seawater control); 15.5% CMA

Mean Abnormality 7.8%

Mean mortalityand abnormality> 35% over control? (Y/N) No
Standard deviationof reference sediment >20%? (Y/N) No

If yes to above, is power of reference vs. control > 0.6? (Y/N)

Test Sediment

Standard deviationof test sediment >20%? (Y/N) No
If yes to above, is power of test vs. reference • 0.6? (Y/N)

Positive Controls

Reference Toxicant Cadmium chloride

Exposure Concentrations 0.0, 1.0, 2.0, 4.0, 8.0, 15.0, 30.0 mg/L
% mortalitylexposureconcentration 2.2%, 9.7%, 2.2%, 6.1%, 50.3%, 97.4%, 100%

Organism Response (LCSO) 8.13 mg/L

- LaboratoryPerformance Standards for Reference Toxicant 5.15 to 12.3 mg/L
Did the test LC50 fallwithin labstandards (Y/N)? Yes

WATER QUALITY

Dendraster excentricus

Samples with temperature< 14 or • 16° C None

Samples with salinity< 27 or • 29 ppt None
Samples with pH < 7 or • 9 None

Samples with DO < 6 mg/L None

Crassostrea glgas
Samples with temperature< 19 or • 21" C

Samples with salinity< 27 or • 29 ppt
Samples with pH < 7 or • 9

Samples with DO < 6 mg/L

Myfilus spp.

Samples with temperature < 15 or • 17° C
Samples with salinity< 27 or • 29 ppt
Samples with pH < 7 or • 9

Samples with DO < 6 mg/L

Stronglyocentrotus purpuratus
Samples with temperature < 14 or • 16" C

Samples with salinib/< 27 or • 29 ppt
Samples with pH < 7 or > 9

Samples with DO _"6 mglL
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CHECKLIST FOR 20-DAY NEANTHES BIOASSAY
iiii i

Project Name: Harem Creek Restoration Project SAIC Project No: 01-0440-04.-8357-000

Laboratory: Parametrix, Inc. Lab Number 55-1738-6 Batch 1

Responsible Technician Nathaniel Merrill, Project Manager Reviewe0 By: Lisa Roach

Date Sampled June 16, 1'997; July 17, 1997 (Cart 4) Received by Lab July 21,1997

Date Analysis Begun July 24, 1997

Problems noted (e.g., deviationsfrom prescribed methods, analytical problems)

The reportedwaterqualitymeasurement for C1 on Day 3 was taken from a differentreplicate beaker than the previousand subsequent
measurements. This was because air had stoppe0 overnight in the beaker from w'nichwater quality measurements had been made (DO in
this beaker was 2.5 mglL). This had noapparent effect on the sur_nvalof the test organisms, in addition, during the water quality change,
Neanthes ware observedon the sides of two replicate beakers for the control. Dissolvedoxygen and pH ware slightlyoutside control limitsin

in some of the samples on Days 0, 3, and 20 (see end of this checklist). This did not appear to have an effect on the survivaland growthrate
of the organisms.

COMPLETENESS AND HOLDING CONDITIONS

# Samples Submitted 2 test, 1 reference # Samples Analyzed 2 test, 1 reference

Holding conditionsacceptable(Y/N) PSEP " 4" C under nitrogen < 2 weeks
!

PSDDA ; 4 ° C under nitrogen < 8 weeks See below

If no, identifysamples Samples were packed with no headspace; therefore, storage under nitrogen was not required. However,
samples were purged with nitrogen upon arrivalat the laboratory.

FORMAT

Standard data report sheet (check off)
Initial Biomass for 3 groups of 5 worms each X Field samples 2
Number of worms reported for each replicate X Positivecontrols 1
Percent Mortality reported for each replicate X Negativecontrols 1

Final Biomass reported for each replicate X Reference samples I
Final Mean Growth Rate reported for each replicate X

Individual replicate,plus sample mean and standard dewations for mortality, biomass, and growthrate? X

Analytical Replicates
Number per Sample 5

Any < 5 replicates? No

Water Quality Variable Reported for each Replicate (check)
Interstitial salinityforeach sample (initiation) X Seawater change every three days? X
Dissolved Oxygen(every third day) X Salinity (everythird day) X

Temperature (everythird day) X pH (everythird day) X
Ammonia (initiationand termination) X Sult'cle(initiationand termination) X
Worms fed everysecond day X
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CHECKLIST FOR 20-DAY NEANTHES BIOASSAY
i

QA/QC SAMPLES

Negative Control

Control SedimentCollection Site West Beach, Whidbey Island, WA
Water Source Natural seawater collected from NMFS, Mukilteo, WA

Current prioritypollutantscan available? Data follows the Neanthes bioassay report

Mean Control Mortality(%) 8%
Exceed PSEP QA Limitof 10%? No

Mean Control Biomass(mgtindividual) 19.1 mg
Mean Control GrowthRate (mg/individuatlday) 0.92 mglindiv/day

Note: the meancontrol growthrate met the target growth rate of 0.72 rag/individual/day. In addition, the initialweight target of 0.5 mg/indiv.
was also met.

Positive Controls

Reference Toxicant Cadmium chloride

Exposure Concentrations . 0.0, 1.8, 3.0, 5.0, 8.4, 14.0 mg/L
Percent mortality/exposureconcentration 0%, 0%, 0%, 0%, 0%, 90%
Organism Response (LC50) 11.16 mg/L Cd

LaboratoryPerformanceStandards for Reference Toxicant 3.54 to 12.42 mg/L Cd
Did the test LC50 fall withinlab standards (Y/N)? Yes

Reference Sedin_nt

- CollectionSite Can"Inlet, WA

Total Number of Analyses 1 reference, Carr 4
Mean Mortality 4%
Mean mortality• 20% over control? (Y/N) No

Mean Biomass (mg/individual) 17.5 mg
Mean GrowthRate (mg/individual/day) 0.84 mg/indiv/day

Mean growthrate less than PSDDA QA limit of •80% of the control (Y/N)? No (91%of control)

WATER QUALITY

Samples withtempehature< 19 or • 21" C None

Samples with salinity< 26 or • 30 ppt None
Samples with pH < 7.0 or > 90 See below

Samples with DO < 6 mg/L See below

Sample Day pH DO
C1 0 6,8

3 6.4
20 6.6

C2 20 6.7

Control 3 5.2
20 6.8
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NORTHWESTERN AQUATIC SCIENCES

Toxicity Test Report
Amphipod Bioassay

An EmDIoyee-Owned Coml3any
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NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION

Test No.: 534-6

Title: Eohaustorius estuarius 10-day sediment toxicity test.

Protocol: Recommended Guidelines for Conducting Laboratory Bioassays on Puget

Sound Sediments (PSEP 1995), with modifications as specified by the Puget
Sound Dredged Disposal Analysis Program, the Sampling and Analysis Plan
for the Harem Creek Restoration Project, and the SAIC statement of work.

STUDY MANAGEMENT

Study Sponsor: SAIC, 18706 N. Creek Parkway, Suite 110, Bothell, Washington
98011.

Sponsor's Study Monitor: Ms. Lisa Roach

Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon
97365.

Test Location: Newport Laboratory.
Laboratory's Study Personnel: M.S. Redmond, M.S., Proj. Mngr./Study Dir.; L.K.

Nemeth, B.A., QA Officer; G.A. Buhler, B.S., Aq. Toxicol.; G.J. Irissarri, B.S.,
Aq. Toxicol.; B.D. Crowe, B.S., Sr. Tech; E. Coffey, B.S., Tech.

Study Schedule:

Test Beginning: 8-1-97, 3:00 p.m.
' Test Ending: 8-11-97, 2:00 p.m.

Disposition of Study Records: All specimens, raw data, reports and other study records
are stored according to Good Laboratory Practice regulations at Northwestern
Aquatic Sciences, 334 S.W. 7th Street, Suite B, Newport, OR 97365.

Good Laboratory Practices: The test was conducted following the principles of Good
Laboratory Practices (GLP) as defined in the EPA/TSCA Good Laboratory

Practice regulations revised August 17, 1989. (40 CFR Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance

Unit to assure that the study was performed in accordance with the protocol
and standard operating procedures. This report is an accurate reflection of the
raw data.

TEST MATERIAL
Control Sediment: The control sediment was collected from Beaver Creek, OR on 7-

31-97. It was sieved through a 1.0 mm screen, stored at 4"C in the dark, and

then homogenized before use in the test.
Test Sediments: Sediment samples from Harem Creek, Duwamish Waterway,

., Washington. Details are as follows:

NAS Sample No. 8670E 8671E 8672E

Description C 1 C2 CARR4
Collection Date 6-16-97 6-16-97 7-17-97

Receipt Date 7-22-97 7-22-97 7-22-97
Interstitial Salinity (ppt) -- 2.0 29.0

Test No 534-6 - t -
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NORTHWESTERN AQUATIC SCIENCES

Storage: Stored at 4"C in the dark in a capped container until used. 8672E was
stored under nitrogen; 8670E and 8671E were packed with no headspace.

Treatments: Each sample was thoroughly homogenized and aliquots distributed to the

appropriate beakers. Additional aliquots were weighed for use in test 534-5,
and samples taken for ammonia and sulSde analyses. The ammonia and
sulfide subsamples were refrigerated, ant :hen shipped cold under chain-of-

custody to AmTest, Inc. Each beaker cc:Itaining sediment for use in test 534-6
was filled to the 950 mL mark with salinity-adjusted seawater calculated to
achieve a final salinity of 15 ppt, and gently stirred. Sediments were allowed

to settle in test beakers for 4 hours. Overlying water salinity after settling was-

15.0 ± 1.5 ppt. 600 mL of overlying water was decanted from each beaker,
and then each beaker filled to the 750 mL mark with 15.0 ppt seawater.

TEST WATER

Source: Yaquina Bay, Oregon
Date of Collection: 7-31-97

Water Quality: Salinity 15.0 ppt; pH 7.7.
Pretreatment: Filtered to <1.0 pan, aerated, salinity adjusted using Milli-Q ® deionized

water.

TEST ORGANISMS

Species: Eohaustorius esruarius, amphipod
Size/Weight: adults
Source: Field collected on 7-31-97 from Beaver Creek, Oregon.
Acclimation: Mean conditions during acclimation were: temperature 13.2" C; salinity

14.0 ppt; dissolved oxygen 10.2 mg/L; pH 7.7.

TEST PROCEDURES AND CONDITIONS

The following is an abbreviated statement of the test procedures and a statement of the test

conditions actually employed. Refer to the test protocols cited above for a more detailed
description of the test procedures used in this study.

Test Chambers: 1 L borosilicate glass beakers.
Test Volumes: 175 ml of test or control sediment; 950 ml total volume.

Replicates/Treatment: 6 (5 plus one water quality replicate)
Sediment Salinit-y Adiustment: see sample treatment discussion above.

Organisms/Treatment: 120 (20/replicate).
Water Volume Changes per 24 hr: None
Aeration: Yes, at least 2 cm above the sediment surface.

Feeding: None.
Acceptance Criteria: Results are valid if mean control mortality does not exceed 10%,

and does not exceed 20% in any one replicate.

Effects Criteria: 1) survival after 10 days, 2) daily emergence of amphipods from the
test sediments, and 3) percentage of surviving amphipods reburying at the end

of the exposure period. Death is defined as no visible appendage movement or
response to tactile stimulation.

Test No 554-6 - 2 -
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NORTHWESTERN AQUATIC SCIENCES

Water Quality and Other Test Conditions: The temperature, dissolved oxygen, salinity,

and pH were measured in one replicate beaker on all test days. Ammonia and
sulfides in overlying water were measured, using Hath test kits, in one

replicate beaker on days 0 and 10 only. Sulfide and ammonia-N analyses were
by the methylene blue (EPA Method 376.2) and salicylate (Clin. Chim. Acta

14: 403, 1966) colorimetric methods, respectively. Samples were not distilled

prior to analysis. The photoperiod was constant light.

DATA ANALYSIS METHODS

Percent survival and percent reburial at the end of the test were determined from the final
observations according to the formulas:

Percent survival = 100(no. of surviving amphipods/initial number of amphipods)
Percent reburial = 100(no. of surviving amphipods reburying/no, of surviving

amphipods)

Another endpoint was the sum of observed daily sediment emergence events in a test beaker
throughout the test.

Means and standard deviations for the biological endpoints described above and for water

quality data were computed using Microsoft Excel Ver.5.0.

PROTOCOL DEVIATIONS

1. Seawater was filtered to <1.0 I.tm rather than the specified <0.451am.

2. Test animals were held for only 1 day rather than the specified 2 days before testing.

Neither of these deviations is likely to have affected the test results.

REFERENCE TOXICANT TEST

The reference toxicant test is a standard multi-concentration toxicity test using cadmium as

CdC12-2½H20, to evaluate the performance of the test organisms used in the sediment toxicity
test. The performance is evaluated by comparing the results of this test with historical results

obtained at the laboratory.

Test No.: 999-783
Reference Toxicant and Source: CdC12-2.5H20, Mallinckrodt, Lot No. TNZ.
Test Date: 8-1-97

Dilution Water Used: Yaquina Bay, Oregon seawater, salinity: 12.0 ppt.
Result: 96-hr LC50, 4.91 mg,/L Cd. This result is within the laboratory's control chart

warning limits (0.67 to 7.89 mg/L).

RESULTS

Water quality data are summarized in Table 1. A detailed tabulation of the water quality
results can be found in Appendix II. The means and standard deviations of the biological
responses for each sediment are summarized in Table 2. Detailed data organized by sample

and replicate, including the observations on emergence, survival and reburial and the

Test No 534-6 - 3 -
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summary statistics for these observations, are given in Appendix II. Table 3 gives the final -
interstitial satinities in the sediments of each test container.

All water quality measurements of temperature, dissolved oxygen, salinity, and pH were
within the protocol specified ranges. Sulfides were not detected (detection limit, 0.01 rag/L)
either at the beginning or end of the test. Total ammoma-N in the overlying water ranged
from <0.2 (detection limit) to 2.5 mg/L.

The test met the acceptability criterion for control survival (>90% and >80% in any one
replicate); mean survival in controls was 99.0%. In addition, the results of the reference
toxicant test were acceptable compared with the laboratory's historical data for this species.

Percent survival in all samples was 96.0%. The percent of surviving amphipods which
rebuffed was 100% in all treatments except for C2 (8671E), where the percent reburied was
98.9%. Mean total emergence ranged from 0 (control, CARR418672E]) to 4.2 (C2).

STUDY APPROVAL

' _ality Assurance Unit ]" Date

_ tP_p. Manager/Smd__.4_Z_._Director_/'_7_Date
Toxicology Manager Date

Test No 534-6 - 4 -
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Table 1. Summary of water quality conditions prevailing during the

Eohaustorius esruafiu.s 10-day test.

Parameter Mean + SD Minimum Maximum N

Temperature ('C) 15.5 ± 0.4 15.0 16.3 44

Dissolved Oxygen 9.1 ± 0.2 8.6 9.4 44
(mg/L)

Salinity (,ppt) 15.0 4- 0.4 14.0 16.0 44

pH 7.6 ± 0.5 6.2 8.3 44

Total Sulfide (mg/L) -- <0.01 <0.01 8

Total Ammonia-N -- <0.2 2.5 8

(rag/L)

Table 2. Means and standard deviations (n=5) of sediment emergence, 10-day

percent survival, and percent reburial of Eohaustorius estuarius exposed to
sediments.

Emergence I Percent Survival Percent

Sample Description (no./replicate) (10-days) Rebufial _

Control sediment 0.0 + 0.0 99.0 ± 2.2 100.0 4- 0.0

CARR4 (NAS # 8672E) 0.0 ± 0.0 96.0 4- 4.2 100.0 4- 0.0

C1 (NAS # 8670E) 3.0 4- 2.5 96.0 ± 5.5 100.0 ± 0.0

C2 (NAS # 8671E) 4.2 *.+.4.2 96.0 4- 4.2 98.9 + 2.4

Total number of amphipods observed daily over a 10-day period to have emerged
from the sediment per test beaker.

2 Percentage of surviving amphipods able to rebury in clean sediment within 1 hr
after a 10-day exposure.

Test No 534-6 - 5 -
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Table 3. Interstitial salinity of test sediments at the conclusion of the 10-day test

exposure.

Sample Replicate Replicate Replicate Replicate Replicate
Description 1 2 3 4 5

Control sediment 14.5 i 5.0 14.0 14.0 15.0

carat4 0qAs # 15.0 15.0 15.5 1s.5 lS.5
8672E)

C1 (BIAS # 8670E) 14.5 14.0 15.0 14.5 15.0 '

C2 ('BIAS # 8671E) 15.0 14.5 15.0 14.0 14.0

.A

Test No 534-6 - 6 -
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Client: _/_I (_ l_ 0/_ #0, Crz_k _kL.L'_..,__. IlO, _-_C{_, t/J_ C_OII
Client'_ Stuay Monitor: {Y]s. _..'_r, _oc]_

TestinK Laboratory: Northwestern Aquatic Sciences

Test Location: _, , ;c_r"{" _OCO_Dr_

Laboratory's Stuay Pe_-sonnel: J

Proj. Man./Study Dir. I"Y_,S. _ei_-,,-ncs,"_

QA Officer _,K • },3# vv.,_e'F_,,

3. _o c._-o,.,._ _-.--- ' f_-;_ C__'6"_/
St_dy Schedule:
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Descr,' ption:
Collection Date:
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Descriptlon:
Collection Date:

Receipt Date:

[nters.Sa!ini_7 (ppm):

NAS Sample No.:

Descripnlon:
Collec:ion Date:

ReceiPt. Date

inters.SaliniZy [ppm):
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Description:
Col!ection Date:

Receip_ 3are:

lnters._a!inity ppm):
[
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>[ARI':E _MPHIPOD IO-DAY SOLID PHASE SEDIMENT TEST

Tes_ ._Io.5_V-& Client _I C_. lnvesti_ator - "

TEST ORGANISMS

Species: _CJ_C+uS_Op,h_L_ e_AOr,hLS Date Collected: _-_%l-_7-

Source : _cl t._e" (-v'e_ _ Ocec, eyy-_

Field Conditions (interstiJtial)'4_hen Collected: Temp._Salinity__ " "
Acclimation Data: ._. ;: !

Date ZTemp (°C)!DO (m_/L)l oH ISal {pDt) Comments "

+.7--.-_I-'9 _ ' l,.%.q ' Io , ,._ t -+?-,:::I..._ 13J,O '
•9'-/-97- + /.B,O t 10, / ' _._- I 1._,0

Mean : /_. _ ' /Q, /t_ ' p, :/.- ' /_/.
S.D. ' - ' - - ' -

TEST PROCEDURES AND CDN_ITIONS

I L zlass beakers 95-0_._o._.
Test chambers :

Test volumes: 175 mi of test sediment: _ml total volume

Replicates/treatment: _ (_ _ OrEanisms/treatment: _ I_
Test water chanEes: None Aeration: Yes, 3 cm below water surface

FeedinE: None

Beakei" placement: Total randomization

; , ISCELLA.EOUSNO S

"_ E rp__Itc_e= pl._s o_a. r_pl:c_¢,._ "Pr_r "u._'_c _u_f,-4.,-f. meosu,',."menF'c.
• . .'.k
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MARIhE A..',IPHIPOD!O-DAY SOLID PHASE SEDIMENT TEST

Tesz No. jx'_/.{_ Client _-79/C---' investigator

Randomization chart
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,'ae o£-
.,_,tar" I q , 7" I0 /5 I _ IF 2,=2

i

i

Randomization chart:

1
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2

3
I
i

4

-" 5 !

Randomization chart

I I :
i 4

3 ' !

i

4

5 {

TEST WATER

Date of Coll_ction: _-_/-P/_ _alinity (ppt I /_', _ pH -_z._-
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Test Number 534-6 Manne Amohipod Test 7/25/97 - "
Randomization Key

:NAS !CLIENT i
BKR ;SMPL [DESCRIP IREPL!

15icontrol Icontrol 1 I
ii

201control Icon_rot 2J
11Icontrol Icontrol 31
101control Icontrol 41
161control Icontrol 5i

I_" 21 Icontrol Icontrol 61
318670E !Cl I 1'

2318670E iC1 I 2,
2418670E tC1 I 3
1818670E !C1 4
2218670E ]Cl 5
1918670E !C1 I 6

7!8671E iC2 I 1

1718671E iC2 " 2418671E iC2 3
1218671E !C2 4
918671E iC2 5

1418671E ]C2 6
818672E !CARR4 I 1

, 118672E CARR4. 2
518672E CARR4 3
518672E !CARR4 4.
218672E ICARR4 5

,_ 1318672E ICARR4 .6
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Test number 534-6 Emergence Data 8/20197 _

Emergence Data File
im

NAS .CLIENT i 1 j ITOTAL I I
INDEXiBKR :SMPL :DESCRIP IREPL IDAY IEMERG IEMERG I t
,u •

1 t 15 icontrol ' control i 1 I 1 i OI l

1 i 15 icontrol 'control 1 11 2} 01 •t
.. 11 15icontrol icontrol ! 11 31 01 I
' 1( 15icontro/ 'contro( . .1i 4l 01 I f ,_ _X_._._

11 151control control t 1! 5i 01 I )

11 15icontrol 'control , 11 5; 01 J I
11 15icontrot 'control E 11 7! 0t I !

.... 11 15icontrol 'controi i 11 81 01 I t -_
11 I 5icontrot :control 11 91 Ol ! I t-,2,._- 9-,T--
11 IS{control icontrol i 11 !0l 01 0l 1m

21 20iconEol .control 21 1i 01 ! I

.. 21 201control !control ; 21 21 01 I
21 20]control ':control . 2i 3J 0l I
2i 201control control i 2i 41 01 ! t
2} 201control ;control _ 2! 5i 01 I, J
2! 20 Icontrol _control i 21 61 OI '
21 201control !control ', 2l 71 Oi

2! 20tcontrol ;control I 2! 81 01 t .
21 20lccntrol !contro_ t 21 gt 0f I
21 201control control ! 21 101 01 0 I
31 111control icontrol i 31 1{ 01
31 1;I!control Icontrol I 3i 21 01
31 11Icontrol [control r 31 31 OI _-
31 111control Lcontrol } 3{ 4! Oi
31 11Icontrol _.control ! 31 51 01
31 111control Jcontrol ! 31 6t 01

31 11Icontrot ;control... '. "31 71 0i
31 111control icontrol i 3i 81 01
31 11lcontrol ',control i 31 91 0i
31 ! 1!control icontrol : 31 101 01 0

,m,u

41 101control :control i 41 11 01 I
4i 10lcontrol 'control ) 41 21 Ol )

4i 101control tcontrol i _l 31 0{ I
41 101control 'control i 41 41 01 I

.... 4j 10tcontrol '_control I 41 51 01 t
4t lOtcontrol _controt _ 4t 5i OI I,

i In

' 41 101control !control i 4t 71 01 I
_--' 4( 101control icontrol i ,_i 81 0i I

41 101control _control i 4i 91 OI [
4t 101control icontrof f 41 10i 01 0(
51 16!control ' control _ 51 11 01 !
51 16!control .control : 5i 2! 01 I I
5{ 16!controi control 51 31 01 "!Mean i 0.0_=_

5i l_icontrol control : 5! 41 0t iSD t 0.0:
5J 16Jcon[roI :con:rol ' 5J 51 Oi In I 5:

5i "i_ }control .controi ' 5t 51 01 i {
5[ I_ ;contraJ control 5 i 7! Of _ I
:i i _iccntrol control ; _ ,.'_t 01 1 I

/

0.336



- Test numt3er 534-8 Emergence Data 8/20197-

NAS 'CLIENT ! ; ' _TOTAL i I
INDEXiBKR SMPL ;DESCRIP 'REPLIDA'f _EMERG iEMERG I {

5t 16!control Icontrol _ 51 gl 01 i 1
51 16ic_ntrol !control' ', 5i 101 0t OI I
7[ 3;8670E :C1 l 11 11 01 I I

TI 318670E C1 :, 1{ 21 01 I l
71 3tSBTOE ,C1 i 11 31 4i i !
71 3;8670E !Cl I " 11 4.! 11 } t
TI 3!8670E :CI ! 1} 51 01 I I
7_ 318670E ,C1 _ II 61 0t i L
7! 2!E670E C1 i 1t 7[ OI I t
7' 3i8_70E .CI ; 1i 9( 0i { I

. 7t 3186TOE _C1 i l r 9t 01 ! !
71 3t8670E :C1 ; li 101 Ot 51 t
81 23i8670E Cl i 21 1! 11 J l
8t 23iE=670E !C1 I 21 21 2i J I
81 2318670E ,C1 i 21 31 01 i I

"" 81 ";"_ ",._,.,IEr-J70E C1 2[ 41 OI _ I
81 23i8570E _C1 I 2! 51 01 i i
81 231_670E :C1 i 21 61 01 t ]

8! 2318670E C1 i 21 71 OI I !
' 81 2318670E _C1 I 21 81 01 I I

._ 8f 2318670E :Cl i 21 91 01 I I
81 2318670E ,CI _ 2i 101 01 31 i

_.. 9! 2,a.18670E +CI j 3! 1! 01 ! I
91 2418670E iC1 i 3! 2! 01 J t
91 24;8670E !C1 t 31 31 II t
91 2_.18670E irC1 ... I 3t 41 0i' t
91 2418670E 'C1 i 31 5.] 01 ) i '
91 2418670E _C1 I 31 el ol J I
9t 2a.lSe70E ',C1 l 31 71 01 } }

" 91 24',8670E C1 i 3l 81 0t I I

91 24;8670E :01 . 31 91 0i } I
9i 241,=_.670E ,C1 J 3i 10] 01 11

I0t 13i8670E .C1 I 4i t! Ol
101 18!8570E ;C1 _ 4I 21 2i i

I0t IE,18670E :C1 ... { ,a.I 31 2} I

!01 1818670E ;C1 I 41 41 21 !
I01 18t8670E ,C1 I 4f 5{ 01 ) !
101 1818670E C1 I 4i 61 01 i }
101' 1818670E 'C1 i 41 71 01 I t

101 !..8i8670E IC1 i 4! 8t 01 I I
10t 1815670E _C1 i 41 9t 01 ! [
I01 18!8.'370E :C1 i 4t 101 01 61 I

_;
11I £2:.2670E C1 ' b_ It 0l i I
"!' 22.557CE C1 _ 5i 2! Ol i 1
11; 22: ;_.,570F__ C1 I 51 31 OI (Mean I 3.0
11! 22 =570E C1 i .5i _! 01 ISD i 2.5

_.. 11 ', 22: _.57CE C1 '. 5l 51 0'. :n I 5

•41', £2:.E_TCE CI 5i 7; C,! ; ',
11 22 25T':.E CI 5; _I 0: i i

- -- AIR023362



Test number 534--6 Emercence Data 8120197_.

' ,NAS CLIENT i J I ;TOTAL i I ,
INDEXIBKR !SMPL _DESCRIP IREPL jDAY !EMERG IEMERG I I ,

11t 22!_670E 'C1 ! 51 91 01 t I
111 22!8670E IC1 ' 5{ 101 01 01 t '

131 Tifg671E !C2 I 11 11 OI t i '.
131 718671E LC2 I 1t 21 01 { i
13! 7'.8671E _.C2 I 11 31 01 I t
131 T!E671E '.C2 ! 11 41 OI t I
131 7_8671E _C2 i 11 51 Ot ! 1
131 T'8671E !C2 i 11 61 01 1 1
131 7'.8671E :C2 j 11 71 01 I I
!31 7:8571E iC2 I 11 81 01 I I
131 T'8671E !C2 I 11 9t Ol t i
131 7'9671E 'C2 P If 101 OI oi !

14.1 1718671E :C2 _ 21 11 It I I
I-t: 17i8671E IC2 j 2t 2l 01 I I

141 17"_671E _C2 ; 2! 31 1l i [
141 17!8671E _C2 i 2! 41 01 j '_
14.1 17'.867tE _C2 i 2l 5i 01 I I,
14.1 17',8671E iC2 i 21 61 01 I t
14.t 1718671E iC2 j 21 7l 01 I I
1,, ic= J ot t t

' 14.1 17!8671E IC2 J 21 91 0t I J
141 17;8671E IC2 I 2! 101 0! 21 I
15i 4:8671E iC2 I 31 1l 01 I --
151 ,_8671E IC2 t 31 21 1t J

15l "418671E iC2 i 3J 31 0! I
151 4t8671E !C2 31 41 21 I ,
151 418671E ;C2 . 3t 51 Ol
15i 4J6671E !C2 J 31 61 Ol
151 4',8671E jC2 ! 3! 71 OI
151 418671E iC2 31 81 Oj I ,
151 ,"_8671E iC2 31 91 01 J ,
t5i _i8671E iC2 t 31 101 01 3! ,
16t 12!_671E C2 j .41 11 31 I ,
181 1218671E IC2 I 41 21 4! I .

161 12!8671E iC2 4l 31 01161 1218671E iC2 4I ,4.1 21
16! 12:,8671E IC2 1 41 5{ 21 I
161 12!8671E ,C2 I 4i 6t 01 I
161 12',8671E _C2 I 41 71 01 J
161 12i8671E !C2 I .4j 81 01 I
161 1218671E iC2 41 91 0i J 1
161 12!,.3671E _C2 4.1 101 01 111 I
17; '3 :_="_7_ E 02 i _; ,......... 1, 01 f !

17! g 8671E C2 ! 51 2! 31 I t
!7_ g!E571E _C2 ' 5i 3! 2! IMean t 4.2
171 9:__57"..E .C2 ! 51 a.I 01 ISD I 4.2
17: 9..56TIE C2 i 5i 5i 01 In I 5
171 _;"-4E_.:_/, C2 _J 51 61 0l i I
!T: 9,_.671E C2 : 5i 7l 0t _ !
17; $1=.6TIE C2 : 5i 91 31 : ,

-
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Test number 53/-6 Emercence Da[a 8/20197

NAS CLIENT ' I ! iTOTAL I
INDEXtBKR SMPL DESCRIP tREPL[DAY iEMERG_EMERGI

17_ 9;8671E :C2 51 9; 01 {
17l 918671E C2 51 10i QI 5i
I9t 818672E CARR4 I t 1t 01 I

191 8r8672E CARR4 li 2l 01 I
!9t 918672E CARR4 11 3t 01 I
191 :318672E .CARR.4 11 41 01 I
19! __,_"372E CARR4 1! 5! 0l I
191 ,.,,,.,_/_E CAR R.4 11 6I 01 J
191 818672E CARR4 1I 7! 01 I
191 8!8672E CARR4 It 31 ' 01 I
191 8i8572E C,\RR4 I_ 91 01 i I
19_ '-3!8672E CARR4 1; 10I 0l 01 ]
2Ol I .g672E CARR4 2! I } 0i L_._._
201 1;8672E .CARR,_ 2i 2{ OI
20! ! '8572E CARR4 21 31 01
_0, I _85T2E CARR4 21 41 01
20t i z._672E CARR4 2! 5i 0
201 I P8672E ;CARR4 2i 61 0
201 i _8672E CARR4 2I 71 0
201 118672E CARR4 2! 81 0 i
20i 1!8672E CARR4 21 g! 0
20! i i8672E CARR4 2t I01 0 01
211 518672E .CARR,_ 31 11 0 I

211 6;8672E ICARR4 31 31 01 J
211 6_8672E iCARR4 31 41 0l !
211 6i8672E :CARR4 3t 51 01 t
211 618672E _CARR4 31 61 01 t I

211 6!8672E iCARR4 31 7[ 01 f
21! 618672E ;CARRY. 31 8t 01
21t 618,_72E iCARR4 21 gl 01
211 618672E ;CARR4 31 101 01 01

J,

22] 5i8672E ,CARR.4 4J i! 01
22! 5i8_72E .CARR4 4_ 2! 01
22! 5;8672E .CARR4 _1 31 01
221 5!8672E CARR,4. 41 41 0i
22! 5i8672E CARR -4 41 5{ 0t 'l
22[ 5:5_,72E CARR4 41 6! 01 I

22', 5i8672E CARR4 41 7_ 0t t
22J 5i8672E CARR4 -41 91 01 I
221 5i8672E :CARR4 4.1 91 01 I

22! 5i_672E CARR4 ,41 10t 01 01 j
,__ ...... C,'kRR.4 51 1! 01
22i 2:F,STZE C,-'._R 5i _: 0',
23i 2 2,£T2E CARR4 51 3} 0i Mean 0.0

,.-* .4 -' ,,t"_i 2 25TEE _,-.,,RR :j 0l :SD 0.0
.23! 2'_.572E CARR_ 5i 5i 01 in 5

i

_' _ ":"=-" : CARR4 :: _' Ot
22: 2 tST2E CARR4 51 71 01
__-'= .': _5T'-.E CAR RZ, ,.=_ _,5' 0:

AR 023364



Test number 534-6 Emergence Data 8/20/g7- .

[ .As c_,E.Tj TOTALI iINDEX BKR SMPL DESCRII5 REPL DAY EMERG !EMERG .....

231 • 218672E CARR4 '5,, g OI t23 2{8672E CARR4 51 10 O! 01

AP,0?.3365



Test No. 524-6 Manne Amnmooc Test 8/20197-- -

W ter Quality Dat I
NAS :CLIENT i , i !

BKR SMPL DESCR1P *REPLtDAY TEMP DO SAL cH Sl NH3
13;8672E CARR4 6i 0 15.1t 9.2! 15.01 8.0 <0.01 2.1
1418671E _C2 6i 0 15.1{ 9.21 15.01 8.0 <0.01 1.8
1918670E C1 6I 0 15.11 9.11 15.0! 7.5 <0.01 <0.2
21Icontrot control 6l 0 15.01 92! 15.0I 7.8 <0.01 <0.2
1318672E CARR`4 61 1 15.41 £11 15.01 7.2[
14i8671E C2 61 I 15.31 9.11 15.0I 7.61
19)8670E CI 6; 1 15.4,t 9.1_ 1501 79i
21 !control control 61 I 15.3l 9.11 15.01 7.5i
13:,_672E CARR4 61 21 15.3i 9.01 15.0I 8.01
l`418671E C2 61 "_ ,5.,,I cJ.01 150{ 7.5i
19!86TOE C1 61 21 15.31 8.9t 15.0i 7.2l
21;control .control 61 21 !5.3l 9.0l 15.01 T.3t
13T8672E :CARR4 6i 3! 15.4f 9.1! 16OI 801
I`418671E C2 6i 31 t5.2! 9.21 15.01 731

i

19_8670E .C1 61 31 15.21 9.2! !5.01 6.91
21 'control control 61 31 15.2l 9.3! 15.51 7.8t
1318672E _CARR4 61 41 15.7i 8.6t 15.01 8.01
1418671E iC2 61 -4f 15.7I 816{ 15.0 I 7 .4t
1916670E 'C1 6t ,_1 15.8! 8.61 15.01 7.0
21 !con[rot control 61 `41 15.7i 8.7', 15.01 7.7
1318672E !CARR4 61 51 16.31 9.21 15.01 81
1418671E IC2 6t 51 16.2I 9.3t 15.01 7.5
19i8670E _C1 61 51 16.11 9.21 15.01 7.0
21 !control ,control 61 5l 16.01 9.41 15.01 7.7

1318672E ICARR4 . 6( 6! 15.91 9.21 15.51 8.1
14',8671E :C2 6i 61 15.9t 9.21 15.01 7.2
19!8670E tC1 61 61 15.91 9.2l 15.01 6.7i
2! !ccntro_ [control 61 61 15.81 9.21 15.01 7.81
1318672E _CARR4 6i 71 15.41 9.01 15.0i 8.2l
I-' _8671E ,C2 6I 71 15.5i 9.01 14.01 8.11
19i8670E iCl 6i 7i 15.5i 9.0) 1`40} 77! .,
21 '.control icontroi 61 7! 15.61 e,,._I 1-40t 771
13:8672E :CARR/- 6i 3! 15.11 9.11 15.01 8.11
I,_671E C2 6l _! 15.01 9.01 15.0t 7.11
1918670E ,Cl 61 8t 15.31 9.01 14.51 6.41
21 :control =control 6t 81 15.01 9.21 1501 7.7i

",1_- {:_'I_H 13!8672E :CARR4 61 91 15.01 9.2! 16.01 . 8.21

_,-_ D,¢j,_j.n'_'r I "o=T_E :C2 61 91 t5.01 9.11 15.01 T.0119_8570E O1 61 9t !5.0} 9.0; 1501 621
_ t_J¢_c,t__ln,c_,P- 21iccntrol ;control 6i 91 15.11 9.1! 1501 7.81

_lz_"l:f _ 13;8672E CARR4 6t 101 15.6! 9.01 15.01 _J.31<0.01 2.5
I`4:8671E C2 61 10l 15.7t 9.0t 15.01 8.21 <0.01 2.5
"_aSTCE.. C1 6i 10! 15.71 9 0', 16.0t 7.91 <0.01 0.2
":," control control "I "01 "= 8: 90' 1501 T 7; <0.01 <0.2

,Aean _= = 9 i' " ' _ ol --, --........ 5.0, -' "
SD 3.41 .3 2! 0 4i 0.5i --_ --

_lax _6.2: 9 4 '50: 3.31 <0 011 22
:'_lin "=_',.,, ==:._ "`401 ='_1_,.<0.011 <0.2

-- 2 - AR 023366
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_cu'Le 96-hr Toxicit'v Tes'[..96 Hr Survival /' - -
Start Date: 3/1/£,7 15:20 Tes; ;D: 99_783 S_ REF-Ref Tomcant -
Eric; Date: 8/5s_J716:50 La0 ID: ORNAS-Nor'0nwestern Aquatic SampJe Type: CZ3CL-,Cadrr_urn c.'tonae

"n0Je Date: Pro',cco/: EFAA 91-EPA Acute Te_ S0e¢ies: EE-Eot_austonus es;uanus
,mments:

,,onc.4"na/L 1 2

O-Conwol 1.0OOO 1.0000
0.1 1.0000 1.0000

0.3 1.0000 1.0000
1 1.0000 1.0000
3 0.7000 0.8000

10 0.2000 0.1000

Transform: Arcsin Sauare Root Number Total
Co nc..moiL _Aean ,N-Mean _Aean Min Max CV% N Reso Number

C_-Conb-o( 1.0000 i.O000 1.4120 1.4120 1.4120 0.000 2 0 20
0.1 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
0.3 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20

1 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 2 0 20
3 0.7500 0.7500 1.0492 0.9912 1.1071 7.818 2 5 20

10 0.1500 0.1500 0.3£27 0.3218 0.4636 25.550 2 17 20

uxiliarv Tests Statistic Critical Skew Kurt

orrna)ity of _he oa[a s'el: c_nnot be confirmeo
Ecualitv of vanance c_nnot be confirmed _.

Maximum Liketihood-Probit

._eter Value SE 95% Fiducia( Limits Control Chi-Sq Critic_! P-value Mu Siama Iter
; 3.50738 0.74292 2.05125 4.96351 0 0.23706 11.3449 0.97 0.6913 0.28511 3

interc _pt 2.57534 0.5437 1.50969 3.641
-_CR 1.o

,int Probits maiL 95% Fiducial LJrnits 0.9" //_-',.;01 2.574 1.06667 0.35192 1.75318

?5"C05 3.355 1.56852 0,73759 2.46594 0.8[

-10 3.718 2.11794 1.08491 2.98342 0.7
15 3.964 2.48771 1.39898 3.41331

-C20 4.158 2.82712 1.70333 3.81864 _ 0.6

,.,_ _,,,.=J 3.15497 2.00662 4.22554 _0.5

"- -_0 4.'747 z 15976 2.94431 5.51737 = /

_,,50 5.000_ 3.61152 6.84505 _ 0.4

;C50 5.253 5.80141 4.33678 8.5202 0.3
! 75 5.674 7.6,.t903 5.6595 12.7349
:' _0 5.842 _ _ ,_,_ ._ 0.2,_,,_607 5,-.,20._ 15,0763
'C35 _.036 9.70066 6.94184 18.4362 0.1

c"3..0 6.282 11.3943 7.91116 23.8664 0.0 ; .................
c, !5 6.645 14.4634 9.53583 35.2351 0.1 1 10 100

C-_9 7226 22.E242 13.3649 741145 DosemglL

ToxCal¢ vS.0.15N

o



r_

fTest AT-Acute 96-hr To_JC:D/Test Test ID: £9_783 -

;perJes: EE-Eonau=onus estuanus Pro_oca_:SPA,& 91-EPA Acute

Sam Die ID: REF-Ref Toucan! Sample Type: COCL-CaQmium r_hlonde
Start Date: 811/97 15120 End Date: 8/5/97 16:50 LaD ID: ORNAS-Nor_"_estem Aau'a_c S(:Jences

Pes ID IReo Group Start I 24Hr I 48Hr 72Hr I 96Hr i Not.
I 1 I 1 D-Corrl_ol 10i I t 10t
} 2 I 2 D--Cornrod 10t t I 10i

I 3 I 1 O.lOOl lol I t lol
t 4 t 2 0.100t 101 I ! 101
t 5 I 1 0.3001 101 I I 101
I 6 j 2 0.3001 10l I I 101

I 7 I 1 1.oool lot t i _ol
I 8 t ," 1.oool lol I l 7ol
t 9 I 1 3.0001 101 I I 71

I 10 I 2 3.0001 101 I I 8t
_ 11 f I 10.000f 101 I t 21

! 12 I 2 lO.OOol loi l I _1
Comment.s:

ToxCalc _ 0 __N

__?_ AR 023371
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NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION

Test No.: 534-5

Title: Toxicity of esmarine sediments using sand dollar, Dendraster excentricus, larval
sediment bioassay.

Protocol: Recommended Guidelines for Conducting Laboratory Bioassays on Puget

Sound Sediments (PSEP 1995), with modifications as specified by the Puget

Sound Dredged Disposal Analysis Program, the Sampling and Analysis Plan
for the Harem Creek Restoration Project, and the SAIC statement of work.

STUDY MANAGEMENT

Study Sponsor: SAIC, 18706 N. Creek Parkway, Suite 110, Bothell, Washington
98011.

Sponsor's Study Monitor: Ms. Lisa Roach
Testin_ Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, Oregon

97365.

Test Location: Newport Laboratory.
Laboratory's Study Personnel: M.S. Redmond, M.S., Proj. Mngr./Study Dir.; L.K.

Nemeth, B.A., QA Officer; R.S. Caldwell, Ph.D., Tox. Mngr.; G.A. Buhler,

B.S., Aq. Toxicol.; G.J. Irissarri, B.S., Aq. Toxicol.
Study Schedule:

Test Beginning: 7-31-97, 8:00 p.m.
Test Ending: 8-3-97, 11:00 a.m.

Disposition of Study Records: All specimens, raw data, reports and other study records
are stored according to Good Laboratory Practice regulations at Northwestern

Aquatic Sciences, 334 S.W. 7th Street, Suite B, Newport, OR 97365.
Good Laboratory Practices: The test was conducted following the principles of Good

Laboratory Practices (GLP) as defined in the EPA/TSCA Good Laboratory
Practice regulations revised August 17, 1989. (40 CFR Part 792).

Statement of Quality Assurance: The test data were reviewed by the Quality Assurance
Unit to assure that the study was performed in accordance with the protocol

and standard operating procedures. This report is an accurate reflection of the
raw data.

TEST MATERIAL

Test Sediments: Sediment samples from Harem Creek, Duwamish Waterway,

Washington. Details are as follows:

NAS Sample No. 8670E 8671E 8672E
Description C1 C2 CARR4
Collection Date 6-16-97 6-16-97 7-17-97

Receipt Date 7-22-97 7-22-97 7-22-97

Interstitial Salinity (ppt) -- 2.0 29.0

Test No 534-5 1 -
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NORTHWESTEPd_T AQUATIC SCIENCES

Storage: Stored at 4"C in the dark in a capped contamer until used. 8672E was -

stored under nitrogen; 8670E and 8671E were packed with no headspace.
Treatments: Each sample was thoroughly homogenized and aliquots were weighed for

use in this test. Additional aliquots were distributed to the appropriate beakers

• for test 534-6. Samples were taken for ammonia and sulfide analyses. The
ammonia and sulfide subsamples were refrigerated, and then shipped cold
under chain-of-custody to AmTest, Inc.

TEST WATER

Source: Yaquina Bay, Oregon
Date of Collection: 7-31-97

Water Ouali_: Salinity 28.0 ppt; pH 7.9.

Pretreatment: Filtered to <0.40 gin, aerated, salinity adjusted using Milli-Q ® deionized
water.

TEST ORGANISMS

Species: Sand dollars, Dendraster excentricus

Age: 2.0 hr post-fertilization
Source: Purchased from Marinus, Inc., Long Beach, California, received 7-30-97.

Acclimation: Adults were held overnight in the shipping carton, then used directly
from the box for spawning.

Source of Gametes: 29 females and 5 males..

TEST PROCEDURES AND CONDITIONS

The following is an abbreviated statement of the test procedures and a statement of the test

conditions actually employed. Refer to the test protocols cited above for a more detailed
description of the test procedures used in this study.

Test Chambers: 1 L borosilicate glass beakers.
Test Volumes: 18 g of test sediment brought up to a final volume of 900 ml with test
water.

Replicates/Treatment: 5 (plus a 6th water quality replicate).
Sediment Salinity Adiustment: None required.
Initial Concentration of Test Organisms: 25.8/ml
Water Volume Changes per 2,$ hr: None (non-renewal static test).

Volume of Subsamples Taken for Counting: 10 ml
Aeration: Yes

Feeding: None.
Acceptance Criteria: The percent normal in the seawater control must be _>70%.

Effects Criteria: The effects criteria used were: 1) mortality; 2) abnormal development;

and 3) the combined mortality/abnormality endpoint. Data collected were: 1)
the initial embryo density; 2) the number of abnormal larvae observed; and 3)

the number of normal pluteus larvae observed. The results were expressed as
percent combined mortality/abnormality and percent mortality, both normalized

against the seawater control. The raw data also include the following endpoints
not normalized to the seawater control, which are not summarized in this

report: 1) percent abnormal, 2) percent combined mortality and abnormality,
and 3) percent mortality.

Test No 534-5 - 2 -
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Water Quality and Other Test Conditions: The temperature, dissolved oxygen, salinity, -

and pH were measured in seperate water quality replicates on days 0, 1, 2 and
3 of the test. Total sulfide and ammonia-N were measured, using Hath test

kits, at the beginning and end of the test, also in the overlying water of the

water quality replicate. Sulfide and ammoma-N analyses were by the

methylene blue (EPA Method 376.2) and salicylat¢ (Clin. Claim. Acta 14:403,
1966) colorimetric methods, respectively. Samples were not distilled prior to
analysis. The photoperiod was 14:10 hr, L:D.

DATA ANALYSIS METHODS

Prior to issuance of the July 1995 revision of the PSEP recommended guidelines for
conducting laboratory bioassays, no specific guidance was given for the computation

of endpoints. All three standard endpoints - percent abnormal, percent combined

mortality/abnormality, and percent mortality - have occasionally been computed both
with, and without, normalization for the seawater control. All endpoints given in this

report are normalized for the seawater control. However, in order to be consistent
with what we assume to be the historical format, the non-normalized endpoints were

computed and are included in the raw data computer printouts (Appendix II). The
formulas employed for each of these computations are as follows:

PABN (percent abnormality) = 100 (A/T)
PABND (combined percent mortality/abnormality) = 100 ((I-N)/I)
PMORT (percent mortality) = 100 ((I-T)/I)
NPM (normalized percent mortality) = 100 (1-(T-TS))

NCMA (normalized combined percent mortality/abnormality) = 100 (1-('N/NS))

where the following are counts per 10 mL subsample:

N = normal larvae counted
A -- abnormal larvae counted
T = N+A = total larvae counted

I = number of inoculated embryos (from average of zero time counts)

TS = average of total larvae counted in seawater controls

NS = average of normal larvae counted in seawater controls

Means and standard deviations for the biological endpoints described above and for water

quality data were computed using Microsoft Excel Ver.5.0. No statistical comparisons

between samples were performed.

PROTOCOL DEVIATIONS
None.

REFERENCE TOXICANT TEST

The reference toxicant test is a standard multi-concentration toxicity test using cadmium, as

CdCI:-2.5H20, to evaluate the performance of the test organisms used in the sediment toxicity
test. The performance is evaluated by comparing the results of this test with historical results

obtained at the laboratory.

Test No 534-5 - 3 -
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NORTHWESTERN AQUATIC SCIENCES

Test No.: 999-782 -

Reference Toxicant and Source: CdC12-2.SH20 (Mallinckrodt Lot #TNZ), 1.0 mg/mL
stock solution prepared 7-16-97.

Test Date: 7-31-97

Dilution Water Used: Filtered (0.4 gM) Yaquina Bay, Oregon seawater, salinity: 28.0
ppt; pH 7.9.

Result: 48-hr EC50, 8.13 mg/L Cd. This result is within the laboratory's control chart
'warning limits (5.15 to 12.3 rag/L).

RESULTS

The water quality data are summarized in Table 1. A detailed tabulation of the water quality
results by sample and date can be found in Appendix II. All water quality measurements of

temperature, dissolved oxygen, salinity, and pH were within the protocol specified ranges.
Sulfides were not detected in any of the test vessels (detection limit, 0.01 mg/L) either at the
beginning or end of the test. Ammonia-N ranged from <0.1 mg/L to a maximum of 0.3
mg/L.

A total of 10 test replicate subsamplcs were recounted (QC counts) by a second investigator
as a check on the acceptability of the initial counts (Appendix II). In all instances the QC

counts were close (coefficients of variance from 0 to 6 for counts of normal larvae) to the
initial counts and were considered acceptable.

The test was considered to be acceptable because 76.7% of the innoculated embryos (25.8/ml
based on average counts of zero time samples) produced normal pluteus larvae in the

seawater controls. This exceeds the test acceptance criterion of >_70% as specified in the
protocol. In addition, the results of the reference toxicant test were acceptable compared with
the laboratory's historical data for this species.

The means and standard deviations of the biological cndpoint responses for each test sediment
are summarized in Table 2. Detailed data, including the initial counts and the computed
endpoint values for individual replicates, are given in Appendix II. Since no statistical

comparisons were performed between treatments and the control, no conclusions are given
regarding toxicity of test sediments.

_Manager/Stu_iy Director Date _uali_ Assurance Umt [ Date

Toxicology Manager Date

Test No 534-5 - 4 -
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NORTHWESTERN AQUATIC SCIENCES

Table I. Summary of water quality conditions during the tests of sand
dollar, Dendraster excentricus, larvae exposed to estuarme sediments.

Parameter Mean ± SD Minimum Maximum N

Temperature ('C) 15.6 ± 0.3 15.1 16.0 16

Dissolved Oxygen 8.2 4- 0.2 8.0 8.4 16

(mg,/L)

Salinity (ppt) 28.1 ± 0.5 27.5 29.0 16

pH 7.9 ± 0.1 7.7 8.0 16

Total Sulfide (mg/L) - <0.01 <0.01 8

Total Ammonia-N -- <0.1 0.3 8

(mg/L)

Table 2. Means and standard deviations (n=5) of responses of

sand dollar, Dendraster excentricus, larvae exposed to estuarine

sediments. Endpoints are normalized to the seawater control.

i

Percent Combined

Sample Description Percent Abnormal & Dead
Mortality

Seawater Control 0.0 ± 4.9 0.0 ± 7.4

CARR4 (NAS # 8672E) -2.8 ± 4.7 -10.2 4- 7.0

C1 (NAS # 8670E) 22.5 ± 3.7 43.5 ± 8.3

C2 (NAS # 8671E) 30.0 ± 8.7 33.8 ± 9.2

Test No 534-5 - 5 -
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CHECKLIST FOR SEMIVOLATILE ORGANIC COMPOUNDS IN SEDIMENT (cont.)

:' Orgamc Compounds

The following documentation is needed for organic compounds:

• A cover letter referencing or describing the procedure used and discussing any analxzical

problems
• Reconstructed ion chromatograms for GC/MS analyses for each sample

• Mass spectra of detected target compounds (GC/MS) for each sample and associated

librar3.' spectra
• GC/ECD and/or GC/flamc ionization detection chromatograms for each sample

• Raw data quantification reports for each sample
• A calibration data summars.' reporting calibration range used land decafluoro-

triphenylphosphine (DFTPP) and bromofluorobenzene (BFB) spectra and quantification
report for GC/MS analysesi

• Final dilution volumes, sample size. wet-to-drs' ratios, and instrument detection limit
• Anatvte concentrations with reporting units identified (to two significant figures unless

otherwise j ustified)
• Quantification of all analvtes in method blanks (ng,/sample)
• Method blanks associated with each sample

• Recover_ assessments and a replicate sample summary. (laboratories should report all

surrogate spike recovery data for each sample: a statement of the range of recoveries
should be included in reports using these data)

• Data qualification codes and their definitions

Prototype sampling andanalvsis plan provided bv David Fox. U.S. Army Corps of Engineers on 7
August 199 l

For batches of 5 samples or less. the minimum QA checks should be a blank and the analysis of a

CRM (and matrix spikes for any anal.vtes not certified in the CRM) In general, the priority of QA
checks for batches of <5 samples should be as follows: CRM > analytical replicate > matrix

spikes

" PSEP control limit.

" Control limits based on PSDDA Chemistr3' QA/QC and Streamlining Workshop held 24 January

1991. U.S Army Corps of Engineers. Seattle District

- Checklists aaopted from PSDDA guidance manual: PTI, 1989. -
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SEDIMENT CHEMISTRY DATA

An Employee-Owned CornDany
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July 14, 1997

SAIC
18706 North Creek Parkway, Suite 110
Bothell, WA 98011
attn. John Lunz

Dear John,

Enclosed you will find the analytical data for the Corps of Engineers
Hamm Creek Restoration project (contract DACW67-95-D-1020,
delivery order #7).

On the 18th of June 1997, Am Test Inc. received a total of two (2)
sediment samples from SAIC for chemical analysis (collected
6/16/97). A total of four sample containers were received for each
sample. Please refer to the chain of custody form for additional
information relative to sample submittal.

At the time of receipt, the samples were logged-in, stored, and
handled in accordance with EPA protocols. The samples were
prepared and analyzed for the folio wing groups of parameters:

PSDDA COC's
Total Solids
Total Volatile Solids
Total Organic Carbon
Grain Size
Metals
Phenols
Polyaromatic Hydrocarbons
Chlorinated Aromatics and Aliphatics
Phthalate Esters
Volatile Organic Compounds
Miscellaneous Compounds
Pesticides and PCB's
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The methods, holding times, QA/QC documentation, and the data
report package reflect the analytical protocols described in
"Recommended Protocols for Measuring Selected Environmental
Variables in Puget Sound" Puget Sound Estuary Program (PSEP),
1986.

Protocols for Conventional Sediment Variables 3/86
Protocols for Organic Compounds in Sediment and Tissue
Samples 12/89

Protocols for Metals in Sediment and Tissue Samples 12/89

Although these documents specifically address environmental
analyses in Puget Sound, the majority of the methods are derived
from two notable EPA documents:

"Test Methods for Evaluating Solid Waste Physical/Chemical
Methods", SW-846, June 1988

"Methods for Chemical Analysis of Water and Wastes ", EPA 600/4-
82-055, December 1982

The detection limits reported are in accordance with the PSDDA SL
values defined in Phase II PSDDA Management Plan Report,
September 1989.

The specific information relative to the chemical analyses for the
Chemicals of Concern are summarized in the attached table. This
table provides a detailed listing of the parameters, the reported
units, method references, nominal detection limits, and the PSDDA
SL "s and ML "s. A second table addresses the instrument detection
limits.

The sediment samples were analyzed for metals using the Strong
Acid Digestion (SAD) described in the PSEP documentation.
Following the digestion with Nitric Acid, Hydrochloric Acid, and
Hydrogen Peroxide, the subsequent solutions were analyzed by
Graphite Furnace Atomic Absorption (GFAA) for Arsenic, Antimony,
Cadmium, Silver. With the exception of Mercury (Cold Vapor), the
remaining metals (Copper, Chromium, Lead, Nickel and Zinc) were
analyzed by Inductively Coupled Plasma Emission Spectroscopy
(ICP).
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In order to obtain the lower limits of detection that were required
for the analysis of the Semi-Volatile Organic compounds, two
separate 35 gram subsamples were extracted (EPA 3550) and
combined prior to the instrumental analysis (8270, lml final extract
volume). All of the samples were subjected to GPC clean-up.

The Dichlorobenzenes were analyzed with the other Volatile Organic
Compounds (8260), in order to obtain detection limits that were
below PSDDA SL values.

Separate 35 gram subsamples were extracted (EPA 3540) and
analyzed for the Pesticides and PCB's (method 8081, final extract
volume 5ml). The clean-up techniques documented in the
respective analytical procedures (florisil, alumina etc.) were
employed in order to reduce any matrix problems. Dual column
confirmation was utilized in the samples where target compounds
were detected.

t

There were no major problems with any of the analyses. As a
result of the relatively high total solids content of the samples _.
(range 77-82%), there was a favorable relationship between the
Method Detection Limits (MDL "s) and the PSDDA Screening Levels
(SL "s). None of the MDL "s exceeded any of the PSDDA SL "s.

Following the analytical data you will find the quality control
summary. Information in this section includes the dates of
analyses, the sample weights, and the results of standard reference
materials, blanks, duplicates (or MSD's), triplicates and matrix
spikes.

For the organic parameters (8260, 8270, 8081), the surrogate spike
recoveries, the matrix spike recoveries, and the method blanks were
within the acceptable limits defined by the analytical procedures,

_ as well as those of the laboratory.

The results of both the Pesticide and the PCB reference materials,
certified using EPA methods, were well within the control limits
established by the respective manufacturers.

Since the Standard Reference Material (HS-3) for the PAH's is not
I
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certified using the extraction (sonication) and instrumental methods
(GC/MS) of PSEP, data quality assessment is somewhat difficult.
For your assistance I have included the laboratory control limits so
that you may compare the data with past laboratory performances
using this material.

Where the metals results were significantly above detection (i.e.
Cadmium duplicate), the matrix spikes (% recovery), duplicates
(RPD) and SRM's were within the nominal EPA limits, with the
exception of Chromium in the Standard Reference Material (NBS
2704). As this is a matrix component, the SAD digestion is
inadequate in terms of extracting all of the Chromium from the
sample. However, the values obtained for the SRM using this
procedure, were within the acceptable laboratory control limits.

For the organic parameters, all of the detection limits are listed in
terms of the specific sample detection limits. This is calculated as
a function of the original sample weight, the final volume of the
extract, the moisture content of the sample, and the instrument
detection limit.

If you should have any questions pertaining to the data package,
please feel free to contact me.

Sincerely, _.

Mark A. Fugiel'
General Manager
Am Test inc.
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PSDDA

METALS (PPM) D.L. S.L. M.L. METHODS

Antimony 2.5 20 200 PSEP/GFAA/SAD
Arsenic 2.5 57 700 PSEP/GFAA/SAD
Cadmium 0.3 0.96 i0 PSEP/GFAA/SAD
Copper 15.0 81 810 PSEP/ICP/SAD
Lead 0.5 66 660 PSEP/GFAA/SAD
Mercury 0.02 0.21 2 EPA/7471/CV
Nickel 2.5 140 PSEP/ICP/SAD
Silver 0.2 1.2 5 PSEP/GFAA/SAD
Zinc 15.0 160 1,600 PSEP/ICP/SAD

ORGANICS (PPB)

LPAH

Acenaphthalene 20 64 640 3550/8270
Acenaphthene 20 63 630 3550/8270
Anthracene 20 130 1,300 3550/8270
Fluorene 20 64 640 3550/8270
2-Methylnaphthalene 20 67 670 3550/8270
Naphthalene 20 210 2,100 3550/8270
Phenanthrene 20 320 3,200 3550/8270

HPAH

Benzo(a)anthracene 20 450 4,500 3550/8270
Benzo(a)pyrene 20 680 6,800 3550/8270
Benzo(b) fluoranthene 20 800 8,000 3550f8270
Benzo(k) fluoranthene 20 3550[8270

Benzo(ghi)perylene 20 540 5,400 3550f8270
Chrysene 20 670 6,700 3550f8270
Dibenzo(a,h)anthracene 20 120 1,200 3550f8270
Fluoranthene 20 630 6,300 3550f8270
Indeno(l,2,3-cd)pyrene 20 69 5,200 3550f8270
Pyrene 20 430 7,300 3550r8270

CHLORINATED HYDROCARBONS

1,2-Dichlorobenzene 3.2 19 350 8260
1,3-Dichlorobenzene 3.2 170 8260
1,4-Dichlorobenzene 3.2 26 260 8260

Hexachlorobenzene 12 23 230 3550/8270
1,2,4-Trichlorobenzene 6.0 13 64 3550/8270

PHTHALATES

Bis(2-ethylhexyl)phthalate 20 3,100 3550/8270
Butyl benzyl phthalate 20 470 3550/8270
Diethyl phthalate 20 97 3550/8270
Dimethyl phthalate 20 160 3550/8270
Di-n-butyl phthalate 20 1,400 3550/8270
Di-n-octyl phthalate 20 6,200 3550/8270

PHENOLS

2,4-Dimethylphenol i0 29 50 3550/8270
2 Methylphenol I0 20 72 3550/8270
4 Methylphenol 20 120 1,200 3550/8270
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Pentachlorophenol 61 i00 690 3550/8270
Phenol 20 120 1,200 3550/8270

MISCELLANEOUS COMPOUNDS
Benzoic acid i00 400 690 3550/8270

Benzyl alcohol i0 25 73 3550/8270
Dibenzofuran 20 54 540 3550/8270
Hexachloroethane 20 1,400 14,000 3550/8270
Hexachlorobutadiene 20 29 290 3550/8270

N-Nitrosodiphenylamine 15 28 220 3550/8270

VOLATILE ORGANICS

Ethylbenzene 3.2 i0 50 8260
Tetrachloroethene 3.2 14 210 8260
Trichloroethene 3.2 160 1,600 8260

Xylene 3.2 12 160 8260

PESTICIDES
DDD 3.3 6.9 69 3540/8081
DDE 2.3 3540/8081
DDT 6.7 3540/8081
Aldrin 1.7 i0 3540/8081
Chlordane 1.7 i0 3540/8081
Dieldrin 2.3 i0 3540/8081
Heptachlor 1.7 i0 3540/8081
Lindane 1.7 I0 3540/8081

- Total PCB's 67 130 2,500 3540/8081

All values are on a dry weight basis
* 8270 Compounds MDL's based on two 35g extracts (70% solids)

CONVENTIONALS

Total Solids PSEP p17
Total Volatile Solids PSEP p20
Total Organic Carbon SM 5310B
Grain Size Distribution PSEP p9
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INSTRUMENT DETECTION LIMITS

METALS (PPM)
Antimony 0.001
Arsenic 0.001
Cadmium 0.0003

Copper 0.002
Lead 0.020

Mercury 0.0002
Nickel 0.010
Silver 0.0003
Zinc 0.002
Chromium 0.006

ORGANICS (PPB)

LPAH

Naphthalene 2
Acenaphthalene 2
Acenaphthene 2
Fluorene 2
Phenanthrene 2
Anthracene 2

2-Methylnaphthalene 2

HPAH
Fluoranthene 2

Pyrene 2
Benzo(a)anthracene 2
Chrysene 2
Benzo(b) fluoranthene 2
Benzo(k)fluoranthene 2
Benzo(a)pyrene 2
Indeno(l,2,3-cd)pyrene 2
Dibenzo(a,h)anthracene 2
Benzo(ghi)perylene 2

CHLORINATED HYDROCARBONS

1,3-Dichlorobenzene 0.5
1,4-Dichlorobenzene 0.5
1,2-Dichlorobenzene 0.5
1,2,4-Trichlorobenzene 0.3
Hexachlorobenzene 1.5

PHTHALATES

Dimethyl phthalate 2
Diethyl phthalate 2
Di-n-butyl phthalate 2
Butyl benzyl phthalate 2
Bis(2-ethylhexyl)phthalate 2
Di-n-octyl phthalate 2

PHENOLS
Phenol 2

2 Methylphenol 1
4 Methylphenol 2
2,4-Dimethylphenol 1
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Pentachlorophenol 5

MISCELLANEOUS COMPOUNDS

Benzyl alcohol 1
Benzoic acid 5
Dibenzofuran 2
Hexachloroethane 2
Hexachlorobutadiene 2

N-Nitrosodiphenylamine 1

VOLATILE ORGANICS
Trichloroethene 0.5
Tetrachloroethene 0.5

Ethylbenzene 0.5
Xylene 0.5

PESTICIDES
DDE 0.06
DDD 0.08
DDT 0.16
Aldrin 0.04
Dieldrin 0.06
Chlordane 0.04

Heptachlor 0.04
Lindane 0.04
Total PCB's 2
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5AIC Date Received: 6/18/97 :

18706 North Creek Pkwy suite 110 Date Reported: 7/14/97
Bothell, WA 98011 _
Attention: John Lunz

Project Name: Hamm Crk Restoration
Project #: 01-0440

PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A008101

CLIENT ID C1

DATE SAMPLED 6/16/97

RESULT Q S.L. M.L.

CONVENTIONALS (DRY WEIGHT)

Total Solids (%) 82.2
Total Volatile Solids (%) 4.60

Total Organic Carbon (%) 1.9

GRAIN SIZE DISTRIBUTION

PHI OPENING (MM) % RETENTION

4.75 0.10 _

-2, 4.00 < 0.i

-i, 2.00 0.4O

0, 1.00 1.30
+I, 0.50 6.20

+2, 0.25 23.8
+3, 0.125 21.5

+4, 0.063 15.9
45, 0.032 9.30

+6, 0.016 6.80

+7, 0.008 4.80
+8, 0.004 3.40

+9, 0.002 2.10

+i0, 0.001 1.20 '
>+10, <0.001 3.10

METALS (MG/KG DRY WEIGHT)

Antimony < I.I 20 200
Arsenic 8.8 57 700

Cadmium 0.04 0.96 10

Copper 22 81 810
Lead 32 66 660

Mercury 0.074 0.21 21
Nickel 20 140

Silver 0.23 1.2 5 _ _

Zinc 66 160 1,600
Chromium 23 _
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PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A008101

CLIENT ID C1

DATE SAMPLED 6/16/97

RESULT Q S.L. M.L.

ORGANICS (UG/KG DRY WEIGHT)

LPAH

Acenaphthylene < 17 64 •640
Acenaphthene < 17 63 6.30 ! _ i_

Anthracene < 17 130 1,300
Fluorene < 17 64 -640 :

Naphthalene < 17 210 2,100
Phenanthrene < 17 320 3,200

2-Methylnaphthalene < 17 67 670

HPAH

Benzo(a)anthracene < 17 450 4,500
Benzo(a)pyrene < 17• 680 6,800

Benzo(b)fluoranthene < 17 800 8,000
Benzo(k_)fluoranthene < 17 .....• •• . , ., .

Benzo(ghi)perylene < 17 540 5,400
_ Chrysene < 17 670 6_7001:_

Dibenzo(a,h)anthracene < 17 120 5,400
Fluoranthene < 17 630 6,300 :

Indeno(l,2,3-cd)pyrene < 17 69 5,200

Pyrene < 17 4.3:0 _i;:'!300 :!i.!i:!ii_:_!:I

CHLORINATED HYDROCARBONS

Hexachlorobenzene < i0 23 230
1,2-Dichlorobenzene < 3 19 _1350

1,3-Dichlorobenzene < 3 170
1,4-Dichlorobenzene < 3 26 260

1,2,4-Trichlorobenzene < 5 13 64

PHTHALATES

Diethyl phthalate < 17 97

Dimethyl phthalate < 17 160

Di-n-butyl phthalate < 17 1,400

Di-n-octyl phthalate < 17 6,200

Bis(2-ethylhexyl)phthalate < 17 3,100
Butyl benzyl phthalate < 17 470

PHENOLS

Pentachlorophenol < 43 100 690

Phenol < 17 120 1,200

2 Methylphenol < 9 20 72
4 Methylphenol < i_ 120 1.,200 i_::.
2,4-Dimethylphenol < 9 29 50
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PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A008101

CLIENT ID C1

DATE SAMPLED 6/16/97

RESULT Q S.L. M.L.

MISCELLANEOUS COMPOUNDS
Benzoic acid < 87 400 690

Benzyl alcohol < I0 25 73
Dibenzofuran < 17 54 540

Hexachlorobutadiene < 14 29 290
Hexachloroethane < 17 1400 14,000

N-Nitrosodiphenylamine < i0 28 220

SURROGATES (% RECOVERY)
2-Fluorophenol 55.0
D-6-Phenol 64.0

D-5-Nitrobenzene 59.0

2-Fluorobiphenyl 75.0
2,4,6-Tribromophenol 99.0

Dl4-Terphenyl 87.0

VOLATILE ORGANICS

Ethylbenzene < 3 i0 50
Tetrachloroethene < 3 14 210 • _

Trichloroethene < 3 160 1,600 _:

Xylene < 3 12 160 _ ::i_

SURROGATES (% RECOVERY)
D4-1,2-Dichloroethane 87 0
D8-Toluene 98.0

4-Bromofluorobenzene 76.0

PESTICIDES & PCB's
Aldrin 2.4 i0
Chlordane 4.4 i0

DDD 6.7* 6.9 69

DDE 3.7 ......

DDT 3.6

Dieldrin 6.1 i0 ::.....

Heptachlor < 0.52 i0
Lindane < 0.52 I0
A-1016 < 8.6 * 130 2,500
A-1221 < 34 TOtal Total

A-1232 < 8.6

A-1242 < 8.6

A-1248 < 8.6

A-1254 160 _ .-
A-1260 < 8.6

SURROGATE (% RECOVERY)
Hexabromobenzene 98.

Tetrachloro-m-xylene 81.

VALUES ARE IN UG/KG DRY WEIGHT * Value exceeds PSDDA SL
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SAIC Date Received: 6/18/97

18706 North Creek Pkwy suite ii0 Date Reported: 7/14/97
Bothell, WA 98011

Attention: John Lunz

Project Name: Hamm Crk Restoration

Project #: 01-0440

PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A008102
CLIENT ID C2

DATE SAMPLED 6/16/97

RESULT Q S.L. M.L.

CONVENTIONALS (DRY WEIGHT)

Total Solids (%) 77.2
Total Volatile Solids (%) 2.37

Total Organic Carbon (%) 0.63

GRAIN SIZE DISTRIBUTION

PIII OPENING (MM) % RETENTION

4.75 < 0.i

-2, 4,00 <:'0 1

-i, 2.00 0.10

O, 1.00 0_90

+1, 0.50 10.6
+2, 0.25 24..:6

+3, 0.125 13.2

+4, 0.063 9.50
+5, 0.032 10.3

+6, 0.016 11.9

+7, 0.008 7.00
+8, 0.004 4,10
+9, 0.002 3.00

+I0, 0.001 1 60

>+i0, <0.001 3.20

METALS (MG/KG DRY WEIGHT)

Antimony < 1.3 20 200
Arsenic 6,3 57 700

Cadmium < 0.03 0.96 10

Copper 18 81 810

Lead 24 66 660

Mercury 0.047 0.21 21:_

Nickel Ii 140
Silver < 0.13 1.2 :. 5:.

Zinc 42 160 1,600
Chromium 19
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PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A008102

CLIENT ID C2

DATE SAMPLED 6/16/97

RESULT Q S.L. M.L.

ORGANICS (UG/KG DRY WEIGHT)

LPAH

Acenaphthylene < 19 64 640

Acenaphthene < 19 63 630
Anthracene < 19 130 1,300
Fluorene < 19 64 640

Naphthalene < 19 210 2,100
Phenanthrene < 19 320 3,200

2-Methylnaphthalene < 19 67 670

\

HPAH

Benzo(a)anthracene < 19 450 4,500
Benzo(a)pyrene < 19 680 6,800

Benzo(b)fluoranthene < 19 800 8,000
Benzo(k)fluoranthene < 19

Benzo(ghi)perylene < 19 540 5,400

Chrysene < 19 670 6,700
Dibenzo(a,h)anthracene < 19 120 5,400
Fluoranthene < 19 630 6,,300

Indeno(l,2,3-cd)pyrene < 19 69 5,200
Pyrene < 19 430 7,300

CHLORINATED HYDROCARBONS
Hexachlorobenzene < ii 23 230

1,2-Dichlorobenzene < 3 19 350

1,3-Dichlorobenzene < 3 170

1,4-Dichlorobenzene < 3 26 260

1,2,4-Trichlorobenzene < 6 13 64

PHTHALATES

Diethyl phthalate < 19 97

Dimethyl phthalate < 19 160
Di-n-butyl phthalate < 19 1,400

Di-n-octyl phthalate < 19 6,200
Bis(2-ethylhexyl)phthalate < 19 3,100

Butyl benzyl phthalate < 19 470

PHENOLS

Pentachlorophenol < 47 100 690
Phenol < 19 120 1,200 ..

2 Methylphenol < 9 20 72

4 Methylphenol < 19 120 .1,200

2,4-Dimethylphenol < 9 29 50

AR 023392



PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A008102
CI,IENT ID C2

[)ATE SAMPLED 6/16/97

RESULT Q S.L. M.L.

MISCELLANEOUS COMPOUNDS

Benzoic acid < 93 400 690

Benzyl alcohol < ii 25 73
Dibenzofuran < 19 54 540
Hexachlorobutadiene < 15 29 290

Hexachloroethane < 19 1400 14,000

N-Nitrosodiphenylamine < ii 28 220

SURROGATES (% RECOVERY)

2-Fluorophenol 53.0
D-6-Phenol 61.0

D-5-Nitrobenzene 42.0

2-Fluorobiphenyl 53.0

2,4,6-Tribromophenol 93.0
Dl4-Terphenyl 54.0

VOLATILE ORGANICS

- Ethylbenzene < 3 i0 50 i

Tetrachloroethene < 3 14 210 •

Trichloroethene < 3 160 1,600 ........
Xylene <3 . 12

SURROGATES (% RECOVERY)
D4-1,2-Dichloroethane 87.0
DS-Toluene 93.0

4-Bromofluorobenzene 73.0

PESTICIDES & PCB's

Aldrin 1.3 10

Chlordane 1.5 i0
DDD 5.3* 6.9 69
DDE 2.9 ::

DDT 3.1
" i

Dieldrin '6.0 i0 : ::. "
Heptachlor < 0.55 10
Lindane < 0.55 I0 _ .......

A-1016 < 9.2 130 2,500
A-1221 < 37 Total Total
A-1232 < 9.2
A-1242 < 9.2 :

A-1248 < 9.2

A-1254 76

A-1260 < 9.2

SURROGATE (% RECOVERY)
Hexabromobenzene 87.

Tetrachloro-m-xylene 82.

VALUES ARE IN UG/KG DRY WEIGHT * Value exceeds PSDDA SL

AR 023393
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;_-IC Date Receivea: 6/18/97 r

n: ?3hn Lunz Date Reported: 7/14/97

QUALITY CONTROL - ANALYSIS DATES*

AmTes[ Sample Number: 97-A008101 through 8102

Volatiles 6/30/97

Semi-Volatiles
Extraction 6/30/97

Analysis 7/10/97

Pesticides

Extraction 6/27/97

Analysis 7/03/97

?olychlorinated Biphenyls
Extraction 6/27/97

Analysis 7/08/97

SAMPLE WEIGHTS

(Grams)

<M TEST SEMI-

_AMPLE #'s VOLATILES VOLATILES PESTICIDES PCB's

97-A008101 2.00 70.20 35.31 35.31

97-A008102 2.15 70.80 35.67 35.69
97-A008101 MS 2.03 - - -

97-A008101MSD 2.00 - - -
97-A008102 MS - 70.50 35.48 35.00

_97-A008102 MSD - 71.00 35.04 35.17
HS-3 - 1.00 - -

340 - - 2.00 -
- - 0.50_001

_Includes all associated Quality Control Samples (MS/MSD, SRM, Blanks, etc.).

= Matrix Spike MSD = Matrix Spike Duplicate

AR 023396



/ • _IN

IC Date Received: 6/18197

.___" John T ,, "7_n_ Date Reported: _/14197

QUALITY CONTROL - BLANK

kM TEST Identification
Zlient Identification BLANK

ORG_ICS (ug/kg) (PPB)

LPAH

Naphthalene < 14
Acenaphthalene < 14
Acenaphthene < 14
Fluorene < 14
Phenanthrene < 14
Anthracene < 14

2-Methylnaphthalene < 14

HPAH

Fluoranthene < 14

Pyrene < 14
$enzo(a)anthracene < 14

Chrysene < 14
Benzo(b) fluoranthene < 14
Benzo(k) fluoranthene < 14

Benzo (a)pyrene < 14
Indeno(l,2,3-cd)pyrene < 14
Dibenzo (a, h) anthracene < 14

Benzo(ghi)perylene < 14

CHLORINATED HYDROCARBONS

1,3-Dichlorobenzene < 3.0
1,4-Dichlorobenzene < 3.0
1,2-Dichlorobenzene < 3.0
!,2,4-Trichlorobenzene < 5.0
Hexachlorobenzene < I0

PHTHALATES

Dimethyl phthalate < 14
Diethyl phthalate < 14
Di-n-butyl phthalate < 14
Butyl benzyl phthalate < 14
Bisi2-ethy!hexyl)phthalate < 14
Di-n-octyl phthalate < 14

= less than

._LUES IN UG/KG DRY WEIGHT

AR 023397

Tl



CAIC Date Receivea: <_/18/97
[n: ?ohn Lunz Date Reported: 7/14/97

QU_LITY CONTROL -Bi_kNK

_M TEST Iden[ification

:lien_ Identification BLANK

ORC_ICS (ug/kg)

PHENOLS

Phenol < 14

2-Methylphenol < 7.0
4-Methylphenol < 14
2,4-Dimethylphenol < 7.0
?entachlorophenol < 36

MISCELL;_NEOUS COMPOUNDS

Benzyl alcohol < 9.0
Benzoic acid < 71
Dibenzofuran < 14
_exachloroethane < 14 -
Hexachlorobutadiene < ii

N-Nitrosodipheny!amine < 9.0

3URROGATES RECOVERIES (c2,)

2-Fluorophenol 58
D6-Phenol 66
D5-Nitr0benzene 50

2-F!uorobiphenyl 56
2,4,6-Tribromophenol 78
Dl4-Terphenyl 55

VOLATILE ORGANICS
Trichloroethene < 3.0
Tetrachloroethene < 3.0

Ethylbenzene < 3.0
Xylene < 3.0

SURROGATE RECOVERIES (',')
D4-1,2-Dichloroethane 82
DS-Toluene iii
4-Bromofluorobenzene 80

• = less than

VALUES IN UG/KG DRY WEIGHT

AR 023398
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_i _" , _ _

i- Date P.ecezved : 6/18/97

"-" 70hn T,, . _/!4/97.... _L_n_ Date Repor_.e_:

QUALITY CONTROL -BLANK

aim TEST Sample Number
71lent Identification BLANK

ORGANICS (ug/kg)

PESTICIDES
DDE < 0.57
DDD < 0 71
DDT < 1 4
Alarin < 0 43
Dieldrin < 0 57
,_'hlordane < 1 1

HepEachlor < 0 43
Lindane < 0 43

?CB' s
A-1016 ' < 7.1
A-1221 < 29
A-1232 < 7.1
A-1242 < 7.1
A-1248 < 7.1
A-1254 < 7.1
A-1260 < 7.1

SURROGATE RECOVERIES ( )
Hexabromobenzene 87

Tetracnloro-m-xylene 82

= less than

VALUES IN UG/KG DRY WEIGHT

AR 023399



--,, W _

..... Date Received: 6/18/97

-: 7ohn Lunz Date Reported: 7/14/97

QUA/_I TY CONTROL
VOLAT ILE S

MATRIX SPIKES

_4 TEST Sample Number 97-A008101
MATRIX SPIKE

SAMPLE SAMPLE + SPIKE

COMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg (ug/kg) (ug/kg) %)

Trichloroe_hene < 3 0 72 75 96
_etrashloroethene < 3 0 73 75 97

£thviDenzene < 3 0 70 75 94

Total Xylene < 3 0 88 75 117
[,3-Dichlorobenzene < 3 0 92 75 123

[,4-Dichlorobenzene < 3 0 94 75 125
l,£-Dichlorobenzene < 3 0 92 75 123

<ROGATE RECOVERIES )

D4-!,2-Dichloroethane 94

DS-Toluene 100
_-Brcmofluorobenzene 108

= less than

AR 023400



- _ I a

"'- Date Peceivea: ,5/18/97

_r.: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
VOLATILES

MATRIX SPIKES

AM TEST Sample Number 97-A008101
MATRIX SPIKE DUPLICATE

SAMPLE SAMPLE + SPIKE
[OMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) DUPLICATE (ug/kg) (%)
(ug/kg)

?richloroethene < 3.0 65 75 85

Tetrachloroethene < 3.0 68 75 90

{thylbenzene < 3.0 63 75 83
total Xylene' < 3.0 67 75 89
i, 3-Dichlorobenzene < 3.0 67 75 87

_-Dichlorobenzene < 3.0 67 75 87

2-Dichlorobenzene < 3.0 65 75 84 '

SURROGATE RECOVERIES ( )

f_4-1,2-Dichloroethane 85
DS-Toiuene I00

_-Bromof!uorobenzene 86

= !ess [han

AR 023401



=IC Date Received: 6/i8/97

-: Tohn Lunz Date Reported: 7114/97

QUALITY CONTROL
VOLAT ILE S

MATRIX SPIKE DUPLICATES

/_ TEST Sample Number 97-A008101
MS + MS D

MATRIX MATRIX RELATIVE
COMPOUNDS SPIKE SPIKE PERCENT

(ug/kg) DUPLICATE DIFFERENCE

{ug/kg) (_,)

'richloroethene 72 65 i0

_etrach!oroethene 73 68 7.1

Ethylbenzene 70 63 ii
"otai Xylene 88 67 27
.,3-DichloroDenzene 92 67 31
1,4-Dichlorobenzene 94 67 33
l _-Dichlorobenzene 92 65 34

{S + MSD = Matrix Spike + Matrix Spike Duplicate

AR 023402



"C Date Received: 6/18/97

_n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
SEMI-VOLATILES
MATRIX SPIKES

_4 TEST Sample Number 97-A008102
MATRIX SPIKE

SAMPLE SAMPLE + SPIKE

COMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) (ug/kg) (ug/kg (%)

Naphthalene < 19 620 930 67
_cenaphthalene < 18 690 930 74

_cenaphthene < 19 730 930 78
fluorene < 19 820 930 88
Phenanthrene < 19 840 930 90
mthracene < 19 810 930 87

£-Methylnaphthalene < 19 710 930 76
Fluoranthene < 19 930 930 I00

ene < 19 790 930 84
.izo(a)anthracene < 19 860 930 92

Chrysene < 19 870 930 93
Benzo(b)fluoranthene < 19 820 930 88

_enzo(k) fluoranthene < 19 780 930 84

Senzo(a)pyrene < 19 810 930 86
Indeno (l, 2, 3-cd)pyrene < 19 970 930 104
_ibenzo Ca, h) anthracene < 19 920 930 99

_enzo(qhi)perylene < 19 940 930 i01
1,2,4-Trichlorobenzene < 6.0 680 930 73

"lexacnlorobenzene < ii 880 930 94

_imethyl phthalate < 19. 810 930 86
Diethyl phthalate < 19. 870 930 93
Ui-n-Dutyl phthalate < 19 860 930 92

_utyl benzyi phthalate < 19 880 930 94

Sis(2-ethylhexyl)phtha!ate < 19 900 930 97
Di-n-octyl phthalate < 19 960 930 102

< = less than

AR 023403



_IC Date Receivea : 6/18/97

n: 7ohn Lunz Date Reported: 7/14/97

QUALI TY CONTROL
SEMI -VOLATILZS

MATRIX SPIKES

_M TEST Sample Number 97-A008102
MATRIX SPIKE

SAMPLE SAMPLE + SPIKE
OMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) (ug/kg) (ug/kg) (%)

_henol < 19 520 930 56

2-Methylphenol < 910 580 930 62

-Methylphenol < 19 600 930 64
,4-Dimethylphenol < 9.0 590 930 63

Pentachlorophenol < 47 910 930 98

_enzyl alcohol < ii 630 930 68
.enzoic acid , < 93 740 930 79

uibenzofuran < 19 760 930 82
H_xachloroethane < 19 570 930 61

achlorobutadiene < 15 _ 670 930 72

Nitrosodiphenylamine < ii 790 930 85

-UKROGATES RECOVERIES %)

2-Fluorophenol 61
n6-Phenol 67

;5-Nitrobenzene 68

_'Fluorobiphenyl 76

2,4,6-Tribromophenol 104
)14-Terphenyl 86

= less than

AR 023404



"C Date Received: 6/18/97

&n: John Lunz Date P,epor<ed: 7/14/97

QUALITY CONTROL
SEMI-VOLATILES
MATRIX SPIKES

tM TEST Sample Number 97-A008102
MATRIX SPIKE DUPLICATE

SAMPLE SAMPLE + SPIKE

COMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) DUPLICATE (ug/kg) (%)
(ug/kg)

{aphthalene < 19 550 930 59

\cenaphthalene < 18 670 930 72
Acenaphthene < 19 700 930 75

Fluorene < 19 820 930 88

?henanthrene < 19 820 930 89
Anthracene < 19 810 930 87

2-Methylnaphthalene < 19 660 930 71
_oranthene < 19 880 930 95

Irene < 19 800 930 86

_::c(a)anthracene < 19 850 930 91
/sene < 19 860 930 93

:_zo(b)fluoranthene < 19 860 930 93
Benzo(k) fluoranthene < 19 770 930 83

Benzo(a)pyrene < 19 810 930 87
Indeno(l,2,3-cd)pyrene < 19 980 930 105
Dibenzo(a,h)anthracene < 19 950 930 102

Benzo(ghi)perylene < 19 960 930 104
1,2,4-Trlchlorobenzene < 6.0 600 930 65
{exachlorobenzene < ii 820 930 88

Dimethyl phthalate < 19 800 930 86
Diethyl phthalate < 19 830 930 90

Oi-n-butyl phthalate < 19 880 930 95

Butyl benzyl phthalate < 19 890 930 96

Bis(2-ethylhexyi)phthalate < 19 900 930 97
Di-n-octyl phthaiate < 19 980 930 106

< = less than

AR O234O5

T



.

:'C Date Received: 6/18/97

: iohn Lunz Date Repor[ed: T/14/97

QUALITY CONTROL
SEMI-VOLATILES

MATRIX SPIKES

"M TEST Sample Number 97-A008102
MATRIX SPIKE DUPLICATE

SAMPLE SAMPLE + SPIKE

OMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) DUPLICATE (ug/kg) (%)
(ug/kg

?henol < 19 480 930 52

-Meth'/iphenol < 9.0 580 930 62
-Methylphenol < 19 580 930 63

4-Dimethylphenol < 9 0 530 930 57
-entachlorophenol < 47 880 930 95

enzyi alcohol < ii 620 930 66
Benzoic acid < 93 760 930 82
[_enzofuran < 19 720 930 78

achloroethane < 19 460 930 50
exacnlorobutadiene < 15 560 930 60

N-Nitrosodiphenylamine < II 800 930 86

URROGATES RECOVERIES (?:)

_-Fluorophenol 55
_6-Phenol 62

_;5-Nitrobenzene 62

£-Fluorobiphenyl 76

,4,6-Tribromophenol 103
ll4-Terphenyl 92

= less than

AR 023406



_'7 Date Received: 6/18/97

_: John Lunz Daze Repor<ed: 7/14/97

QUALITY CONTROL
SEMI -VOLAT ILE S

MATRIX SPIKE DUPLICATES

'4 TEST Sample Number 97-A008102
MS + MSD

SAMPLE DUPLICATE RELATIVE
_OMPOUNDS VALUE VALUE PERCENT

(ug/kg) (ug/kg) DIFFERENCE
(%)

_aphthalene 620 550 12

cenaphthalene 690 670 2.9
_cenaphthene 730 700 4.2
Fluorene 820 820 0

henanthrene 840 820 2.4

.mthracene _ 810 810 0

2-Methylnaphthalene 710 660 7.3
.... oranthene 930 880 5.5

ane 790 800 1.3 '

5enzo(a)anthracene 860 850 1.2

Chrysene 870 860 1.2
enzo(b)fluoranthene 820 860 4.8

_enzo(k)fluoranthene 780 770 1.3

Benzo(a)pyrene 810 810 0

ndeno(l,2,3-cd)pyrene 970 980 1.0
ibenzo(a,h)anthracene 920 950 3.2

Benzo(ghi)perylene 940 960 2.1
_,2,4-Trichlorobenzene 680 600 13
exachlorobenzene 880 820 7.1

uimethyl phthaiate 810 800 1.2
Diethyl phthalate 870 830 4.7
i-n-butyl phthalate 860 880 2.3

_utyl benzyl phthalate 880 890 I.i

Bis(2-ethylhexyl)phthalate 900 900 0
-i-n-octyl phthalate 960 980 2.1

= less than

AR 023407

T



AIC Date Received: 6118197 . --
",: John Lunz Date Reported: 7114/97

QUALI TY CONTROL
SEMI -VOLATILE S

MATRIX SPIKE DUPLICATES

AM TEST Sample Number 97-A008102
MS + MSD

SAMPLE DUPLICATE RELATIVE

r'OMPOUNDS VALUE VALUE PERCENT

(ug/kg) (ug/kg) DIFFERENCE
(%)

_'henol 520 480 8.0

2-Methylphenol 580 580 0
-Methylphenol 600 580 3.4

:,4-Dimethylphenol 590 530 ii
?entachlorophenol 910 880 3.4

_nzyl alcohol 630 620 1.6
zoic acid 740 760 2.7

w_oenzofuran 760 720 5.4
Hexachloroethane 570 460 21
{exachlorobutadiene 670 560 18

4-Nitrosodiphenylamine 790 800 1.3

= less than

AR 023408

•.



w

-_C Date Received: 6/18/97

n: Tohn Lunz Date Repcr.zed: 7/14/97

QUALITY CONTROL
SEMI -VOLAT ILE S

STANDARD REFERENCE MATERIAL
HS-3

ample Date: 6/30/97

Date .Analyzed: 7/09/97

MEASURED TRUE LABORATORY
COMPOUNDS VALUE VALUE RECOVERY CONTROL LIMIT

(ug/kg) (ug/kg) ('.) (ug/kg)

_.aphthalene 4,200 9,000 47 280-4, 440
_cenaphthene 170 300 57 28-310

_,cenaphthene 2,500 4,500 56 428-3, 300
Fluorene 5,300 13,300 40 i, 040-8,050

nanthrene 68,000 85,000 80 7,300-70,800
_hracene 3,600 13,400 27 520-4,500 _'

F!uoranthene 45,000 60,000 75 6,100-59,700
Dyrene 24,000 39,000 62 4,500-35,800
;enzo(a)Anthracene 8, 600 14,600 59 i, 490-12, i00

hrysene I0,000 14, I00 71 !,700-13,400
n-'.O a)Pyrene 5,200 7,400 70 i, 600-5, 600
:nzo b) Fluoranthene 6,000 7;700 78 2, 800-10,300

enzo k) Fiu:.ranthene 5,700 2,800 204 430-7,200
Benzo ghi)perylene 3, 600 5,000 72 960-3, 900

"_ibenzo (a, h)Anthracene i, 200 !, 300 92 240-1,200
ndeno(1,2, 3-cd)Pyrene 3,500 5,400 65 1,040-4,020

qURROGATE RECOVERIES (Y.)

- Fluorophenol 57
D5-Phenol 61
_5-N itroben zene 54

'-F1 uo robiphenyl 63

2, 4, 6-Tribromophenol 90
"Ii4-Terphenyl 54

AR 023409



AIC Date Recelved: 6/18/97
n: John Lunz Da_e Reported: 7/14/97

QUALITY CONTROL
PESTICIDES

MATRIX SPIKES

_ TEST Sample Number 97-A008102
MATRIX SPIKE

SAMPLE SAMPLE + SPIKE

OMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) (ug/kg) (ug/kg) (%) •

,indane < 0.55 16 19 86

Heptachlor < 0.55 19 19 102
^,idrin 1.3 17 19 84

6.0 24 19 99_ieldrin
ODD 5.3 23 19 93
DnE 2.9 20 19 89

3.1 21 19 97

SURROGATE RECOVERIES ('

[exabromobenzene 79

Tetrachloro-m-xylene 76

= less than

AR 023410



0 .

IC Date Receivea: 6/18/97

-n: 7ohn Lunz Date Reported: 7/14/97

QUALITY CONTROL
PESTICIDES

MATRIX SPIKES

AM TEST Sample Number 97-A008102
MATRIX SPIKE DUPLICATE

SAMPLE SAMPLE + SPIKE

=OMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) DUPLICATE (ug/kg) (%)
(ug/kg)

Lindane < 0.55 16 19 86
u_Dtachlor < 0.55 19 19 98

Aidrin 1.3 16 19 80

Dieldrin 6.0 24 19 94
DDD 5.3 23 19 92

Z 2 9 20 19 88
f 3.1 21 19' 92 '

SURROGATE RECOVERIES (%)

Hexabromobenzene 81

trachloro-m-xylene 76

< = less than

AR 023411

T
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:AIC Date Received: 6/18/97

n: iohn Lunz Date Reported: 7/14/97

QUALITY CONTROL
PESTICIDES

MATRIX SPIKE DUPLICATES

AM TEST Sample Number 97-A008102
MS + MSD

MATR IX MATRIX RELAT IVE

:OMPOUNDS SP IKE SPIKE PERCENT

(ug /kg ) DUPL ICATE mI FFERENCE
(ug/kg) (%)

Lindane 16 16 0

Heptachlor 19 19 0

_idrin , 17 16 6.1
Dieldrin 24 24 0

DUD 23 23 0
20 20 0

._T 21 21 0

MS = Matrix Spike + Matrix Spike Duplicate

AR 023412



<C Date Received: 6/18/97

.n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
PESTICIDES

STANDARD REFERENCE MATERIAL

ERA - PPS-45, LOT #340*

MEASURED TRUE PERFORMANCE
COMPOUNDS "VALUE VALUE RECOVERY ACCEPTANCE LIMITS

(ug/kg) (ug/kg) (%) (ug/kg)

UDT 350 397 88 158-429

I_DE 230 275 84 163-316

iDD 250 299 84 146-356

Aldrin 290 341 85 194-379

)ieldrin , 260 329 79 172-372

* Environmental Resource Associates, Arvada, CO.

AR 023413



AIC Date Receivea: 6/18/97

n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
POLYCHLORINATED BI PHENYLS

MATRIX SPIKES

AM TEST Sample Number 97-A008102

SAMPLE SAMPLE + SPIKE
COMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) (ug/kg) (ug/kg) (%)

Aroclor 1260 < 9.2 85 94 90

SAMPLE SAMPLE + SPIKE

COMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(ug/kg) DUPLICATE (ug/kg) (%)
(ug/kg)

Aroclor 1260 < 9.2 82 94 88

MATRIX SPIKE DUPLICATES

MATRIX MATRIX RELATIVE

COMPOUNDS SPIKE SPIKE PERCENT

(ug/kg) DUPLICATE DIFFERENCE

(ug/kg) (%)

Aroclor 1260 85 82 3.6

_< = less than

MS + MSD = Matrix Spike + Matrix Spike Duplicate

AR 023414



C Date Received: 6/18/97

.n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
POLYCHLORINATED BIPHENYLS

STANDARD REFERENCE MATERIAL
ERA 87001*

MEASURED TRUE

COMPOUND VALUE VALUE RECOVERY

(mg/kg mg/kg) (%)

"rocior 1260 14 11.8 121

!visory Range: 6.6 - 24 mg/kg

Lnvironmental Resource Associates, Arvada, CO.

AR 023415



<_IC Date Received: 6/18/97

n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
CONVZNTIONALS & METALS

ANALYSIS DATES

_unTest Sample Number: 97-A008101 through 8102

ANALYTES ANALYSES DATES

£otal Solids 6/19/97

Total Volatile Solids 6/19/97

_otal Organic Carbon 6/19/97

4etals Digestion 6/23/97

Antimony 7/01/97
Arsenic 7/02/97

Imium 7/01/97 ....

.pper 6/26/97
Lead 6/26/97

Mercury 6/23/97
qickel 6/26/97

Silver 7/03/97

Zinc 6/26/97

Chromium 6/26/97

AR 023416



-TC Date Received: 6/18/97

.n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
ME TALS

DUPL IC.ATES

TEST Sample Number 97-A00810!

SAMPLE DUPLICATE RELATIVE

£OMPOUNDS VALUE VALUE PERCENT

(mg/kg) (mg/kg) DIFFERENCE
(%)

hntimony < 1 1 < i.i -

%rsenic 8.8 9.5 7.6

Cadmium 0.04 0.05 22

Copper 22 19 15

_ead , 32 30 6.5

Mercury 0.074 0.063 16

N_ckel 20 17 16

ver 0.23 0.23 0

L±nc 66 64 3.0

7hromium 23 22 4.4

_ess than

AR 023417
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AIC Date Received: 6/18/97 ....

n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
METALS

MATRIX SPIKES

:_M TEST Sample Number 97-A008102

SAMPLE SAMPLE + SPIKE

COMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(mg/kg) (mg/kg) (mg/kg) (%)

Antimony < 1.3 6.6 6.4 103
_rsenic 6.3 17 13 82

[admium < 0.03 0.29 0.26 112

Copper 18 150 130 102
,ead 24 150 130 97

[ercury , 0.047 0.269 0.259 86
Nickel ii 140 130 99

- _ver < 0.13 2.2 2.6 85

,c 42 180 130 106

Chromium 19 150 130 i01

= less than

AR 023418



-C Date Received: 6/18/97

_n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL

METALS & TOTAL ORGANIC CARBON
STANDARD REFERENCE MATERIAL

NBS 2704

MEASURED TRUE LABORATORY

,.0MPOUNDS VALUE VALUE RECOVERY CONTROL LIMITS

(mg/kg) (mg/kg) %) (mg/kg)

METALS

Antimony 3.7 3.79 98 2.8 - 4.5

Arsenic 19 23.4 81 15 - 29

Cadmium 3.4 3.45 99 2.6 - 3.8

Copper 87 98.6 88 50 - 130

Lead , 170 161 106 94 - 200

Mercury 1.36 1.44 94 1.0 - 1.8

"Tickel 37 44.1 84 22 - 65

inc 430 438 98 330 - 530 i

Chromium 85 135 63 81 - 104

ztal Organic Carbon (%) 3.32 3.35 97 2.5 - 4.2

AR 023419



_C Date P,eceived : 6/18/97

_: 7ohn Lunz Date Reported: 7/14/97

QUALI TY CONTROL
METALS

BLANK

RESULTS

-LEMENTS (mg/kg)

nntimony < 1.0
rsenic < 1.0

c;admium < 0.02

Copper < 2.0
ead < i0

L_ercury < 0.02
Nickel < i0

ilver < 0.i0

_inc < 2.0

Chromium < 6.0

= less than

Analysis based on 2.0 grams in 200 mls.

AR 023420
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Duplicate/Triplicate Analysis

Lab I.D. 97-A008102

Retained %

phi/opening (ram) Sample Duplicate Triplicate

4.75 <0.1 <0.1 <0.1
-2/ 4.0 <0.1 0.1 0.5
-1/ 1.7 0.1 0.3 0.5
0/ 1.0 0.9 1.0 1.0
+1/ 0.5 10.6 13.0 10.7
+2/ .25 24.6 23.1 23.9
+3/ .125 13.2 8.8 12.7
+41 .063 9.5 15.7 9.3
+5/ .032 10.3 8.6 11.7
+6/ .016 11.9 10.6 10.4
+ 7/ .008 7.0 6.7 7.9
+8/ ,004 4.1 4.4 4.1
+9/ .002 3.0 3.6 3.0
+ 10/ .001 1.6 1.9 1.6
Pass 3.2 2.4 2.6

Total Solids % 77.19 77.21 77.27

AR 023421
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SAIC Date Received: 6/18/97 ....

n: John Lunz Date Reported: 7/14/97

QUALITY CONTROL
CONVENTIONALS
TRI PL ICATE S

#i #2 #3

_otal Solids (%)
97-A008102 77 77 77

_otal Volatile Solids ',',)
97-A008102 2.4 2.4 2.8

rotai Organic Carbon (":)
97-A008101 1.9 2.0 1.7

CONVENTI ONALS
BLANKS

AM TEST Sample Numbers BLANK #i
Client Identification

Total Organic Carbon (?,) < 0.05

< less than

/
t

MAF/jb Mark A. Fu!_el

AR 023422



SAIC Date R_ceived: 6/18/97

18706 North Creek Pkwy suite 110 Dane Reported: 7/10/97
Bothell, Wa 98011
Attention: John Lunz

Project Name: Hae_ Crk Restoration
Project #: 01-0440

MARINE SEDIMENT QUALITT STANDARDS
WAC 173-204

AM TEST ID 97-A008101
CLIENT ID C1
DATE SAMPLED 6/16197

RESULT Q CC MCC

METALS (MG/KG DRY WEIG_IT)
Arsenic 8.8 57 93
Cadmium 0.04 5.1 6.7
Chromium 23. 260 270

Copper 22. 390 390
Lead 32. 450 530

Mercury 0.074 0.41 0.5g
Silver 0.2J 6.1 6.1
Zlnc 66. 410 960

ORGANICS PPN (DRY MEIGHT) NOPJ4R_IZEDTO TOC

LPAH'S

Naphthalene < 0.89 99 170
Ac_naphthylene < 0.89 66 66
Acenaphthene < 0.89 16 57
F1uorene < 0.89 23 79
Phenanthrene < 0.89 10D 480
Anthracene < 0.B$ 220 1200

2-Meth¥1naphthalene < 0.e9 38 64

}IP_'S

Fluoranthene < 0.89 160 1200

Plrrene < 0.89 1900 1400
Benzo(a)anthracene < 0.89 110 270
Chrysene < 0.89 110 460
Benzo(b)fluoranthene < 0.89 230 450
Benzo(k)fluoranthene < 0.89
Benzo(a)plrrene < 0.89 99 210
Indeno(1,2,3-cd)pyrene < 0.89 34 8B
Dibenzo(a,h)anthracene < 0.89 12 33
Benzo(ghl)perylene < 0.89 31 78

CHLORINATED BRW_ERES
1,2-Dlchlorobenzene < 0.16 2.3 2.3
1,4-Dtchlorobenzene < 0.16 3.1 9
1,2,4-Trichlorobenzene < 0.26 0.61 1.8
Hexachlorobenzene < 0.53 0.38 2.3

AR 023423



•-)L,,J_ i WA" # "£ U-_l,J 4 ,r 4 • .I.¢J| _-_ 'P

MARINE SEDIMENT QUALITY STANDARDS
WAC 173-204

AN TEST ]D 97-A008101
CLIENT ID C1
DATE SAMPLED 6116197

RESULT 0 CC MCC

_TES ESTERS

Dlmethyl phthalate < 0.89 53 53
Diethyl phthalate < 0.89 61 110
Dl-n-but¥1 phthalate < 0.B9 220 1700
Butyl benzyl phthalatle < 0.89 4.9 64
BiS ( 2-ethylhexy1 ) phtt_alate • < O. 89 (7 78
Di-n-octyl phthalate < 0.89 5B 4500

MISCELLMIEOUS
D1benzofuran < 0.89 15 58
Hexachlorobutadlene < 0;74 3.9 6.2

N-N£trosodlphenylamlne < 0.53 11 11

SURROGATES (% RECOVERY )
2-_luorophenol 51.0
D-6-Phenol 60.0
D-5-Nitrobenzene 43.0

2-PluorobiphBnyl 52.0
2,4,6 -Tr£bromoDheno i 93.0
D14-Terphenyl 58.0

PCB" Is
Total PCB's 8.7 12 65
Aroclor 1016 < 0.45
Aroclor 1221 < 1.8
Aroclor 1232 < 0.45
Aroclor 1242 < 0.45
_roclor 1248 < 0.45
Aroclor 1254 8.7
Aroclor 1260 < 0.45

SURROGATES (t RECOVERY }
Bexabromobenzene 98.

Tetra ch loro-m -x¥1 ene 8I. 0

AR 023424



MARINE SEDIMENT _JALITY STANDARDS
HAC 173-204

AM TEST ID 97-A008101
CLIENT ID C1
DATE SAMPLED 6/16/97

RESULT Q CC MCC

PHEHOI_ & MISC. (UG/KG DRY UEIGHT]
Phenol < 17 420 1000

2 Nethylphenol < 9 63 63
4 Nethylphenol < 17 670 670
2,4-Dlueth¥1phenol < 9 29 29
Pentachlorophenol < 43 360 690
Benzyl alcohol < 10 57 73
Benzoic acid < 87 650 650

COWVB_ITIOHAI_
Total SolLds (%) 82.2
Total Volatile Solids (%) 4.60
Total orqanLc Carbon (%) I.9
Total Petroleum

Conventional parameters are reported on a dry weight baBis.

GRAIN 51¢B DISTRIBUTION

PHI OPEHZNG (MI() % _lOll

4.75 0.10
-2, 4.00 < 0.1
-1, 2.00 0.40

0, 1.00 1.30
+1, 0.50 6.20
+2, 0.25 23. S
+3, 0.125 21.5
+4, 0.063 15.9
+5, 0.032 9.30
+6, 0.016 6.80
+?, 0.008 4.80
+8, 0.004 3.40
+9, 0.002 2.10

+10, 0.001 1.20
>+10, <0.001 3.10

CC - Chemical Criteria

MCC - Maximum ChaLtcal Criterla/Minimum Clean-up Levels

D - Associated Compound required a "D11utlon" as a result of the matrix or
the sample concentratlon
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MARINE SEDIMENT QUALITY STANDARDS
WAC 173-204

AM TEST ID 97-AD08102
CLIENT ID C2

DATE SAMPLED 6/16/97

RESULT Q CC MCC

METALS (XG/R_ DeTWEZGHT)
Arsenic 6.3 57 93
Cadmium < 0.01 5.1 6.7
ChromLum 19. 260 270
Copper 18. 390 390
Lead 24, 450 530
Mercury 0,047 0.41 0.59
Sliver < 0.03 6.1 6.1
Zlnc 42. 410 960

ORGARICS PPH (DRY WEIG2tT) I_RRMALIZED TO TOC

LPAH' S

Naphthalene < 3 99 170
Acenaphthylene < 3 66 66

- Acenaphthene < 3 16 57
F1uorene < 3 23 79
Phenanthrene < 3 100 480
Anthracene < 3 220 1200
2-Me_hylnaphthalene < 3 38 64

HP_R'S
Fluoranthene < 3 160 1200
PyrenQ < 3 I000 1400
Ben_o(a)anthracene < 3 110 270
Chrysene < 3 110 460
Benzo(b)£1uoranthe_e < 3 230 450
Benzo(k)fluoranthene < 3
Benzo(a)pyrene < 3 99 210

Indeno(1,2,3-cd)pyrene < 3 34 88
Dibenz_(a,h)anthracene < 3 12 33
Benzo{ghi}peryEene < 3 31 78

CBLORIWATED BEBZEWES
1,2-Dichlorobenzene < 0.48 2.3 2.3
1,4-Dichlorobenzene < 0.48 3.1 9
1,2,4-Trlchlorobenzene < 0.95 0.81 1.8
Hexachloroben_ene < 1.7 0.38 2.3
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MARINE SEDIMENT QUALITY STANDARDS
WAC 173-254

AM TEST 15 97-&008102
CLIENT [D C2
DATE SAMPLED 6/16/97

RESULT Q CC NCC

PK4TEL_LLATES_TERS

Dimmthyl phthalate < 3 53 53
Diethyl phthalate < 3 61 110
D£-n-butyl phthalate+ < 3 220 1700

Butyl benzyl phthalate < 3 4.9 64
B_s(2-ethylhoxyl)phthalate < 3 47 ?8
D_-n-octyl phtha[ate < 3 58 4900

MISC_rrAJ_IEOUS
D1benzofuran < 3 15 58
Hexachlorobutadlene < 2.4 3.9 6.2

N-Nitrosodiphenylamine < 1.7 11 11

SURROGATES (% RECOVERY)
3-Fluorophenol 53.0
D-6-Phenol 61.0
D-5-N_trobenzene 42.0

2-FluorobIphenyl 53,0
2,4,6-Trlbromophenol 93,0
D14-Torphenyl 54.0

pCS°s
Total PCB's 12 12 65
Aroclor 1016 < 1.5
Aroclor 1221 < 5.9
Aroclor 1232 < 1.5
Aroclor 1242 < 1.5
Aroclor 1348 < 1.5
Aroclor 1254 12
Aroclor 1260 < 1.5

SURROGATES (q RECOVERY)
Hexabromobenzeno 87.

Tetrachloro-m-xylene 82.0
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MARINE SEDIMENT QUALITY STANDARDS
WAC 173-204

AM TEST ID 97-A008102
CLIENT ID C2
DATE SAMPLED 6116197

RESULT Q CC MCC

PHEliOLS & MXSC. [UG/EGDIRT WEIGltT)
Pheuol < 19 420 1000
2 Methylphenol < 9 63 63
4 Methylphenol < 19 670 670
2,4-Dlmethylphenol < 9 29 29
Penl_achlorophenol < 47 360 690
Benzyl alcohol < Ii 57 73
Benzoic acid < 93 650 650

COR_ENTIOKALS

TOtal Solids (%) 77.2
Total VolatilQ Sollds (%) 2.37
Total Organic Carbon (%) 0.63
Total Petroleum

-- r

Conventlo_al parameters are reported on a dry we£ght basis.

GRAIH SIZE DISTRIBIJTIOR

PRI OPEMIRG CIm() • _IOH

4.75 < 0.1
-2, 4.00 < 0.1
-1, 2,00 0.10

0, 1.00 0.90
+1, 0.50 10.6
+2, 0.25 24.6
+3, 0.125 13.2
+4, 0.063 9.50
+5, 0.032 10.3
+6, 0.016 11.9
+7, 0.00B 7.00
+8_ 0.004 4.10
+9, 0.002 3.00

+10, 0.001 1.60
>+10, <0.001 3.20

CC - Chemical Crlterla

MCC - Maximum Chamlcal CrlterlalMinlmu: Clean-up Levels
D - Associated Cumpound required a "Dilution °'as a result of the matrix or

the sample concentratlon
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Aug 12 1997 .......:_. =

• _03 _:E -

SAIC n,_amone .:.

18706 North Creek Pkwy suite ii0 20s2

Bothell, WA 98011 :J_:_:s_::_.:
Attention: Lisa Roach

"_I.20_ 885 I. _.

Dear Lisa Roach:

Enclosed please find the analytical data for your Hamm Creek Restor.
project.

The following is a cross correlation of client and laboratory

identifications for your convenience.

CLIENT ID MATRIX AM TEST ID TEST

Carr Inlet, Carr 4 Sediment 97-A009723 CONV, GR SIZE,

Your sample was received on Monday, July 21 1997.
This was a total of 96 hours (4 days) after sample collection

(7/17/97). At the time of receipt, the sample was logged in

and properly maintained prior to its subsequent analyses.

The analytical procedures used at Am Test are well documented,

and are typically derived from the protocols of the EPA, USDA,
FDA or the Army Corps of Engineers.

Following the analytical data you will find the QC results and
"Methodology Report". This table includes information relative

to the detection limits, analyses dates and method references.

Please note that the detection limits that are listed in the body

of the report refer to the Method Detection Limits (MDL's), as
opposed to Practical Quantitation Limits (PQL's).

If you should have any questions pertaining to the data package,
please feel free to contact me.

Sincerely,

Mark A.

General

Project #: 01-0440-04-8357
PO Number: 4500155689

BACT = Bacteriological MET = Metals

CONY = Conventionals ORG = Organics

AR 023429



_ /' _rolesslono_

_,._rvIc_s

:_03 H£ - .... !'

:,eOmono .',L

SAIC Date Received,- 7/21/97 _os2
18706 North Creek Pkwy suite 110 Date Reported: 8/12/97
Bothell, WA 98011 ,:a_:_06883:_;5

Project Name: Hamm Creek Resto_.2:_sBs_.-.-.;
Project #: 01-0440-04-8357
PO Number: 4500155689

PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A009723

CLIENT ID Carr Inlet, Carr 4
DATE SAMPLED 7 /17 /97

RESULT Q S.L. -M.L.

CONVEt_IONALS (DRY WEIGHT)
Total Solids (%) 71.3

Total Volatile Solids (%) 1.61

Total Organic Carbon (%) 0.39

- GRAIN SIZE DISTRIBUTION

_HI OPENING (MM) % RETENTION

..........................................4.,.75 ..... < O, i

....-i, 2,00 < 0,I
: ;!:::ii:O._." : :.:::_'::/,.i:i_.i_o::_::_._:_i_;i:C_T_'.:!::::::: : _ 0_3_:_::::::i_:::::. _:.. :_::..,-i!:.:::i:::,i_.?ii;'_:i',_:i,:i_:iii_ii!ii;i'_iiii_:::i::::!i::iiiii_i!ii:ili_::iiii!il

.....+..1,........... O, 5 0 ....................................... 1 .,..50..

•+3, ......... Q, 125 39 .3

.....+5, ...............0,032 Ii. 9
•::.:.::F_:;: .:::::::::::::::::::::::::::::::::::::.: ::_i:_i::.i;:::": :..::::::.:::.::::.::":,:..:::i:i.,i:8_7:0:.::"
........_7..,..........................0,008 ......................... 3.40

..........+9, .................. 0,002 . !.30

>+I0, <0.001 I.i0
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GRAIN SIZE DISTRIBUTION II

:1o,

i

8o ,,

- \
\

20 D,

,o _.._.___
o

4.000 t 000 0._0 _ .06,.1 0.016 0.004 0.001
C_,_ '4_Zl: (ram)

GRAIN SIZE DISTRIBUTION
97-g723 O_'

110

x

g

10

K 40

2o

\liK

4.000 : 000 0 250 ¢).063 O016 0 004 q 001

GRAIN SIZE DISTRIBUTION
97-9 .'_...• TRP

Ito

qe_
tO0

gO,

8O

_, ,o-

i ,o

o ,_ I :._ I o._ t o.;,s I 0._ t o_ i o._=,
4.000 I 000 0.2OO O.0_J 0.016 0 004 O001

CR./UN_ZE [mm)
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'AIC Date Keceived: 7/21/97

Date Reported: 8/12/97

QUALITY CONTROL
ANALYSIS DATES

AmTest Sample Number: 97-A009723

ANALYTES ANALYSES DATES

Total Solids 7/22/97

Total Volatile Solids 7/22/97

Total Organic Carbon 7/24/97

Grain Size 7/22/97

METHOD REFERENCES

1_tal Solids PSEP p17

Total Volatile Solids PSEP p20

"al Organic Carbon PSEP p23

_rain Size PSEP p9

023432



;AIC Date Received: 7/21/97

Date Reported: 8/12/97

QUALITY CONTROL
MATRIX SPIKES

AmTest Sample Number: 97-A009723

SAMPLE SAMPLE + SPIKE

COMPOUNDS VALUE SP IKE CONCENTKAT ION RECOVERY

(rag/kg) (mg/kg) (mg/kg) (% )

_otal Organic Carbon (%) 0.39 2.0 1.8 89

< = less than

QUALITY CONTROL
STANDARD REFERENCE MATERIAL

NBS 2704

MEASURED TRUE

COMPOUNDS VALUE VALUE RECOVERY

(mg/kg) (mg,'kg) (%)

Total Organic Carbon (%} 3.0 3.35 90

AR 023433



Duplicate/Triplicate Analysis

Lab I.D. 97-A009723

Retained %

phi/opening (mm) Sample Duplicate Triplicate

4.75 <0.1 0.3 0.1
-2/ 4.0 <0.1 1.0 <0.1
-1/ 1.7 <0.1 0.1 <0.1
0/ 1.0 0.3 0.4 0.4
+1/ 0.5 1.5 2.0 1.7
+21 .25 6.2 6.3 6.0
+3/ .125 39.3 37.8 39.4
+41 .063 23.3 22.6 24.2
+5/ ,032 11.9 12.2 10.8
+6/ .016 8.7 8.6 8.6
+ 7/ .008 3.4 3.3 3.5
+8/ .004 2.3 2.3 2.1
+9/ .002 1.3 0.8 1.3
+ 10/ .001 0.7 0.3 0.7
Pass 1.1 2.0 1.1

Total Solids % 71.32 71.36 71.40

AR 023434



AM _--r
{AIC Date Received: 7/21/97

Date Reported: 8/12/97

QUALITY CONTROL
TRI PL IC.ATES

_mTest Sample Number: 97-A009723

#i #2 #3

Total Solids (%) 71.3 71.4 71.4

;oral Volatile Solids (%) 1.61 1.60 1.68

_otal Organic Carbon (%) 0.39 0.43 0.42

BLANKS

BLANK

Total Oraanic Carbon (%) < 0.05

< less than

REPORTEDBY _--_--C __

_.F/]b Mark A. Fug_ei

AR 023435
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-" _TC$_1011,:

Aug 13 1997 ,_,.:, : :
'_¢VICeS

/ I

SAIC < ;' _03:JE :-
18706 North Creek Pkwy Suite ii0 -/"'/"

_mono ,._.

' " "_' ._052

Bothell, WA 98011 _
Attention: John Lunz :_,:206BB3::_

Tel:206 885 _,_4

Dear John Lunz:

Enclosed please find the analytical data for your Hamm Creek Restor.

project.

The following is a cross correlation of client and laboratory
identifications for your convenience.

CLIENT ID MATRIX AM TEST ID TEST

C-I Sediment 97-A010379 CONV,

C-2 Sediment 97-A010380 CONV,
Carr 4 Sediment 97-A010381 CONV,

Your three (3) samples were received on Tuesday, August 5 1997.
This was a total of 120 hours (5 days) after sample collection

(7/31/97'). At the time of receipt, the samples were logged in

and properly maintained prior to their subsequent analyses.

The analytical procedures used at Am Test are well documented,
and are typically derived from the protocols of the EPA, USDA,

FDA or the Army Corps of Engineers.

Following the analytical data you will find the QC results and
"Methodology Report". This table includes information relative
to the detection limits, analyses dates and method references.

Please note that the detection limits that are listed in the body

of the report refer to the Method Detection Limits (MDL's), as

opposed to Practical Quantitation Limits (PQL's).

If you should have any questions pertaining to the data package,
please feel free to contact me.

Sincerely,

Mark A. Fugie_

General Manager

Project #: 01-0440-04-8357

BACT = Bacteriological MET = Metals

CONY = Conventionals ORG = Organics
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SAIC Date Received: 8/" 5/97 .0_:

18706 North Creek Pkw¥ _uite 110 Date Reported: 8/13/97
Bothell, WA 98011 ="_:_;_ '

Attention: John Lunz ret:2D6885 ',.-_.

Project Name: Hamm Creek Restor.
Project #: 01-0440-04-8357

PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A010379
CLIENT ID C-I

DATE SAMPLED 7/31/97

RESULT Q S.L. M.L.

CONVENTIONALS (DRY WEIGHT)
Total Solids (%) 97.2

Ammonia (mg/kg) 1.8

Total Sulfides (mg/kg) < 16

AR 023438
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SAIC Date Received: 8/ 5/97

18706 North Creek Pkwy Suite 110 Date Reported: 8/13/97
Bothell, WA 98011
Attention: John Lunz

Project Name: Hamm Creek Restor.
Project #: 01-0440-04-8357

PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A010380

CLIENT ID C-2
DATE SAMPLED 7/31/97

RESULT Q S.L. M.L.

CONVENTIONALS (DRY WEIGHT)

Total Solids (%) 87.5

Ammonia (mg/kg) 30

Total Sulfides (mg/kg) 96

AR 023439



SAIC Date Received: 8/ 5/97

18706 North Creek Pkwy Suite 110 Date Reported: 8/13/97
Bothell, WA 98011
Attention: John Lunz

Project Name: Hamm Creek Restor.

Project #: 01-0440-04-8357

PSDDA CHEMICALS OF CONCERN

AM TEST ID 97-A010381
CLIENT ID Carr 4

DATE SAMPLED 7/31/97

RESULT Q S.L. M.L.

CONVENTIONALS (DRY WEIGHT)
Total Solids (%) 80.6

Ammonia (mg/kg) 25

Total Sulfides (mg/kg) 35

AR 023440



SAIC Date Received: 8/05/97

tention: John Lunz Date Reported: 8/13/97

Pro]ect Name: Hamm Creek Restor.

Project #: 01-0440-04-8357

QUALITY CONTROL
ANALYSIS DATES

AmTest Sample Numbers: 97-A010379 to 97-A010381

ANALY TE S ANALYSES DATES

Total Solids 8/06/97

Total Sulfides 8/06/97

%mmonia 8/06/97

METHOD REFERENCES

,al Solids PSEP p17

•otal Sulfides PSEP p32
Ammonia Plumb, 1981

AR 023441



C Date Recelved : 8/05/97

....en_ion: John Lunz Date Reported: 8/13/97

Project Name: Hamm Creek Restor.

Project #: 01-0440-04-8357

QUALITY CONTROL
MATRIX SPIKES

AmTest Sample Numbers: 97-A010379 to 97-A010381

SAMPLE SAMPLE + SPIKE

COMPOUNDS VALUE SPIKE CONCENTRATION RECOVERY

(mg/kg) (t._g/kg) (mg/kg) (%)

Ammonia (mg/kg)
97-A010380 30 43 13 i00

Total Sulfides (mg/kg)
97-A010380 96 160 60 107

TRI PLI CATE S

kmtest Sample Number #i #2 #3
_7-A010379

Total Solids (%) 97.2 97.4 96.0

:oral Sulfides (mg/kg) < 16 < 16 < 16

.nmunon ia (rag/kg) 1.8 1.8 2.0

BLANKS

BLANK

Ammonia (mg/kg) < 1.0

Total Sulfides (mg/kg) < I0

less than

REPORTED BY ]'_(

_'2-CF/jb Mark A

AR 023442
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APPENDIXI

TEST PROTOCOL

(Included by Reference)
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".'ICRTHWESTZR:! .&t_UAT:C SCIENCES PROTOCOL NO. NAS-XXX-CB4

_EDIMENT LARVAE TEST BASED ON PSEP PROTOCOLS

;TU]3Y RA_AG F_KENT

Client: _/_#C I_"f"O(_/_ _,,te_ P_uJ<#. . _b,__ �SO, _c_Z/_,e//, L.eJA c/_OI/

Client's Study Monitor: /79X /,,'xo_ _or/_ " "

Testin_ Laboratory: Northwestern,Aquatic Sciences
Test Location: _fD_t_ Lz_/b¢g,'o_,,_

Laboratory's Study P_rsonnel: "J
Proj. Man. IStudy Dir. /7_._, /_e_v_dl_d

qA Officer L. K. A_drY1 e_!

2. _@-<3.,L,_-.-_. r_.j. _9__s _:_-il.t _ L

Study Scneau_e :

,,oo
I

TEST .MATERIAL

General description (see sample logbook/chain-of-custody for de_ai!s):

NAS Sample No. : .9"d_-_06 . ,_'_l_-

Description: dl _ _j?i/

Collection Date: &./(_.¢_{r __l(:.q;r .7.v_.9¢/

in_ers .Salinity (ppm_: -- _ '_.O _.q.O -__i__7_._

NAS Sample No. : _"4-#-6 -_',1 rt'_4-_l
Description: /
Collection Date:

Receipt Da_e:

Inters .Salinity (ppm) :

TEST WATER

source:q_e._ -_-__O_

Date of (_o_lec_ion: J "7/_,/_ Salinity ( C,.{_.,6 '_m/J'_'_i_'/L,,-_ ?--lJ_4_.._
,reatments: _, (-{,.,.,./ -t_ Z. 91/¢L# _ )".'_-_"=_]PP_: )" "u,_. O pF." "7,q

TEST ORGANISMS

Species: _ro_/_,- e.xrer)-t%","ctz_" Date P _-) ,

sours:e:n4,(_._.;,_>_. ) L_ £',,,_, ,
Acclimation Data:

Date ITemD (°C)!DO Im_.IL] l oH !Sa/ (ppt]l Comments

, !

?,lean '

S.9.
[):i

-/- 5/1/91 (Rev. 9-1-94)
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"'_3R'T:-Y,'.ESTF_X:: :C!:._T: _ -C."Z::CZZ -.-,,_.................. _-,.,

".esz :;o. 5._nV-,ig "' ",=.n: S/7tC_..... ".nves:-_ue._r - -

SEDI:,!E:,;TDESC£17TIOk'S--_UPLS',IEXTAL .,0__:

' SamD 1eI .

"40 " ' Description !

! ! ' I

! " // / I

' _"_I _- .,'-,',',',',',','_-.--,i_,'_-,_.;,. -_-r.r__t'
" 7 .7

- ' _ _,L.<_.--..,.<_,_<_ _0

_.<_----_..... L (_._.'.-; "--_- ' ,/ _ _, " ....

3",lw,-_,>_ .. _ ._ -...._..l,__...,.., _.1, /-/.i) _/__'___--G_. _z_',,',l-- -.,-,.,,z.,_4_;
• . / i . . , _ .

,',..+___,{; ....4., _ ., _-, . _ _.,'_'__._,_'r. J _ ___..___ ___'_C_D f__.. .>',._.. _ ..k ._._

"_l -6,-E.-<z..t._ , U

' " z_;,_-.,A.,._- ,__,_,._,_i {t _._ r _. .:_- '
, _._- ___ ia,_-

r./, 5" t '," 1_. _

I" i_.,,O /_ /.,_,A-

:; i _ ,..: ,,_ ,,._ D

-7 1#', 0 _1 I_.D :

so / 'd,C ,_._ i _ ..9 !

' ,.v/i; 'TJv,.z_X_iz., J.J_L._,i _ U_._-__7- _r'-./_ 1 =_--..._ .Am _-_..,_.#, ,,tf:F--_'_'
/._., "' _r:" x_../.-_,,. ,_,_._-- ._-.,,._-.,_'.'J_,_._.... /. ,o ,,_Z,_._-_U. ' ,,/,-__ �'
-- " ' ..Z..../__L_<C.,, __.,"-->,.,_ YT._-=.,,___ '

./

-"-- d., ..-," ,..w__, ,i ._,__-./?4 ..... _ - _ _ . _ -
e

i

1

- : - ">,>,,':.;ed :2-30-92

AR 023446



._ORTHWESTERN AQUATIC SCIENCES ?RCTOCOL NO. NAS-XXX-CS4
SEDI:,IENT LARVAE TEST BASED ON PSE? PROTOCOLS

Test :;o. 5_(f-__- Client _v%L(__. InvestiEator . -

jPAW_ING AND GAMETE KA/_LING

Spawning: Initial i_ _, Final /_0 _I_. Fertilization /_(_3

Number of Organisms Used: females _ ; males

Egg Dilution (I ml diluted to i00 ml): S
Count/m/ of dilution: I. ; 2. ; 3. ; Mean_-

OF (mean x 100/._,.0.,9.@)= /0

_,_ .?_-
TEST PROCEDURES AND CONDITIONS

Test chambers:__l L glass containers ((_ers_ or bottles)

_._Test volumes:/_.8_ of test sediment: ml of test water" Replicates/treatment: (_ _ Organisms/treatment: (20-40/mi) _-_-_

Use: 6th replicate/test sediment for WQ; development assessment beaker.

Test water changes: None Aeration: yes ; Feeding: None
Bot_!e Dlacemenz: _otal randomization

• _ " - 3 ,_._._ . I
Larval stock (_,_ .... _ml_nocuia volume: _._'ml;<2-hr old

Subsample size for countinK: i0 ml _._

PhotoDeriod: 14L:IOD
....C,,, NOControls: Negative (_ean _ _, sediment)

Positive (reference toxicant test by ASTM 89 method)

Randomization char_: __ _/

_ !_

i I
I I

4 ' i I

I I
' I5
I I

6 _

Randomization char_:

1 ' !

; I

I
5 1

1
6 _

MISCELLANEOUS NOTES

-..._- 5/1/9! (Rev. 9-1-94)
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.NOR'7.}-',';ESTZF..';AQUAT'" 2CZZ.'.;CZ.S FRCTOC3L NO..,AS-.s.,X-'_4

U-j....._"" LARVAE .-_._ EASED ON m_'-m PROTOCCLS

T_-: Ho 5=w--" _..u _2_-/C_._ -nvesu!guuor

WATER QUALITY _ECORD

o (7/?{/,_7)[,_

Bea}<er _Temn DO ' Sai 2H I S I NH3 I

No. ' /°C] _ fDom}l (o_'r__ I(oom)l(ppm]l Comments

ff ,C.o, _'._:_.o-?_".<.'_, , _.";<_
F _ ,_.%' ' _'Z If'f, 0 "7.7 ,<.o, '<_./01

' 19 ,_._ _.# 'l_'.O ?,g{<.,._ '<O.Io
r

Bea_<er Temp. DO Sai. , pH S NH3
No. _ : : ° ".', ' (Dom) !DDt_, _ (oDm) (oDm) Commen_-s

! i '
a !

Day 2 (_"/.Z,"fT-)?'__//e_'£

BeaKer i:Temp. DO i Sai. oH i S ;_H3
>;o. ''(°C; (omm) i_oot! '(oom) room) Comments

_- /.:._,-? .% I : .,%¢-.o' F._
-.-.#',_. _, ' ;7"._' _,?

19 /-.-£,..F--Y,A ;,_-.o '2",_

- _ - 5/i/91 (Rev. 9-!-94)
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•NOR'fHWESTER_: AQUATIC 5CZENCES .:ROTOCOL :_O. .NAS-XXX-CG4
SEDIMEZ';T LARVAE TEST BASED O,N PSEP PROTOCOLS

Tes_ No. 5_-_" Client _J4-1C._ invest_,_tor _ .

.a ) .)_

F_I BeaKer I iTemp.l DO I Sat.1 pit i S I NH3 l

! No. 'i(°C) I(ppm)) (ppt)1 '(pomll(oom)I Comments

! _ wl/_,_{_./ _?_,6_ =?,__/_o.o11<o_tO
t _ 'llf',F'_,,o _.R_',o l 7-.6" :<_-_<o.1_
i ¢# "/_T. iz ! 2,1 _".C_,O_ :F.? '_v.0Jl Q._
. /_ ' )/_, _ i @,/ I,._:?,._"' :F. ? '(_o.0) i._O. iO_

I,,

)

)

Day i ( / / )

i

_,Beaker i [Temp. DO Sai. pH S NH3

_._I _" '' I°C) (oom) (ootl (ppm} _om) Comments '

N . !

t

L -
1

, [,

Day 2 ( I / )

BeaKer iiTemp. DO Sal. pH I S NH3 !

No. ')(°el {pDm) (Ùo_) !(ppm) (Dom) Comments [

I ' I L

: i i

• I _ k

I

J
-..._- 511/91 (Rev. 9-1-94)
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NC2THWESTERN ' " -" _ :.iAS-XXX-CG4_@_A,._ SCIENCES PROTOCgL :.;0.
<'_T"_Nm LARVAE TEST BASED ON PSEP PROTOCOLS

:io. _3'/-9-Client 5Pr/C_J Inves[:_atcr -

BeaKer ;: Response : BeaKer !I Response J Bea.ke.r ' ResPonse I

No. ! ' N ! A T No. I ! N I A, I :'Jo. I N I A [(_#
: _, Z.o_, s'_.t,! .4'9 .!"Zzv'__'.,,.-,,,,1_, 9v _@C-Coi_,-d_!,,_q"ffg"
2 !' /_E" _ _-I_L _ so 4 _; :,->11' _ ..gWq ! ' Z..'_Ft J_"
o , _q'V' ?f- _ 51 ,_ "! ,¢,.:"Z'7t ' _ "_ /0_ /F,f _"Z-.t 1

, /t.l'-z.'vL 53 )_ _ c"z_". ' i2<'/'>./t;" (;_,1
s /_"7' "_s"- ' _.4-_' ?70' ' io"z,'z:l lqz:;' "i_ I
•7 ' ' _.5 " , !_.,.o-r/?,Tz../o /'?- 1
8 ' 56 ' ' ' ',.04 ; I
9 ' q,%_-', t'O 57 _ 05 1

_o ;_g ' t."_," 58 ' ' :06 i
!! _ _ "D4- 59 i 107 I
!2 /-I-_7: ._-_I! -50 i08

''._,, /q/_' '-/_ : 51 '. 109 '.

!4 3...I-t._ "_' ! ,32 _ !!0 '

!7 ! :LO-] _0 ! 65 '' _ 113 '

"8 _ " 76_ ! 66 ' i14

i9 " _ ! 67 ' !15

20 i /2_ 3.0 ' 68 116

21 : : 11.,I __&_" ! ,_, 69 1i7

22 ', "_u, 'A-"'_/_ ',_t_/1'_ 70 !!8

23 : )'t/O { .£_l t ! 71 119

24 ; % '_-"-" _ Lq ' 72 120

25 _ ', 73 12!

26 ' _ 74 122

27 75 123

28 76 1_4--- " I

29 77 125

30 78 126

31 T9 127

32 ' 30 ! 128

33 ; 8! " !29

34 ' 32 ! 130

35 !; 83 I 131

36 _ 34 ' 132

37 35 1 oo

33 : 86 ; ' !34
39 87 135

i40 88 138

4& _9 !37 !,

42 90 ;38 j,
43 gl "39 I

_- 92 140

._5 93 "-" ] [

-.6 94 142 L

-.'', 95 ' 43 _ _1
48 96 "'' f... - .'---z.

AR 023450
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,° *. .

Test number 534-5 Larval Sediment Test 7/25/g7 - "
Ranaomization Key

NAS :CLIENT !BKR _SMPL IDESCRIP REP

3 Iswcontrot _swcontrol I 1
21swcontml tswcontrol 2

14 JswcorltrOl ils'wcorltrol
17 Iswcontrol tswcomml

18 Iswcontrol _swconu_ i 5
i

19 iswcontrol _swcontrol I 6

1518670E IC1 1
2118670E C1 2

13]8670E .C1 3

11 ;8670E _C1 4
12!8670E iC1 5

K 7:8670E C1 6

23 ;8671E ,C2 1
2018671E ,C2 2

6;8671E IC2 3

518671E _C2 4.

1018671E C2 5;

8!8671E .C2 6J

1 ;8672E CARR4 11
24i8672E iCARR4 2i
1618672E :CARR4

918672E ,CARR4 4
22!8672E .CARR4 5

J¢ 418672E :CARR4 6

-7 - AR 023451



-est numoer "_.4-.5 EcninoOerrn Larva_ Test 8/22/97

EncIDoints Data Entry anti Calculations File |
f

num0er

iNI I oEr OI mooJ_ateo emCx_o_ (from averaQe ol zem-ume counts) zero couma I
tMa_umoe¢ nocr_l i a 241

,N'_umoeraonomtal i I_ 237

AL=NORM_ARN ¢ 26_ 1
PSURV =oe_:enl _u_v-'a_ _00_'OTAL/INIT_ 0 27

P_Jt3RMac_=_Cc_mnOm_,=I00(NORM/TOTAL} ' _ • 2701 I
Na0QrCenl comolneO sutvl_lll attO nOlIm,,II=100tNORM/INIT) M4B;illn= 258

'_ )RT =0e_.enl _mv= 100f(INWT-TOTAL VlNIT'_

PABN=oerClm¢ aonor'n'_IIIVmlOO(ABN/'TOTAL) :

PAEND-commneo oement mottal_ly an_ aBnormaIIty=100({INIT-NORMylNIT_ N5 _mean_TS _mean
! i

_N ,.._o_m=.z_oe,_:_lmOrB.t,r-100(t-(TOTAUTS};, no,'r_,tI=O==0;l
wnert T$=-averaqe ot total ta_t'a® counteO In se_lwater conux)ts _976 t 229.8 _ ' 1

N_.NtA=nom'ta.ze0 C0mDmeO DetC£n| mortalllV ;Ino aononna.ty,=100{l-_'NORM/NS|).

•,*,here NS=iver'age ol non'hal larvae coumlm In seawacer controls

_ ¶_no_lrl=_in SW conl

-- re_lb_ ¢0 IN;T t :
76.7

NAS CLIENT

_'_ . 5KR!SMPL _E._CRI_ 'RE= 'INIT',NQR ABN{TOTALIPSURVIPNOR .PCSN PMOR I_ABN PABNO NPM NCMA , PSUR 'PNOR !PCSN IPMOR_PABNit_ABNO_NPM '.NClt4&l
1 3,swcontroi swoontr_ _ ;'581 197; 25; 232_ ;G.1; _491 ;'6.5_ _.91 :5.1_ -"t_ .;.0l t_+3+

2 _.;swconvoI swcontro_ 2 +.258P Ig81 37! 235i ;1.2] 84.31 76gl ¢3.8[ 1571 23.11 -2.3_ R.2i :Meanl 892f 85.91 7¢3.7! 10.8t 14+11 23.31 .0.01 .0.0
3 _4.$wOORlrOI SwCOnU_ 3, 258, 2121 231 235i 91.21 g0.21 52.31 _.¢31 ).81 17.7', -2.3[ -7.3; _.D.. 4.41 2.91 5.7] 4 41 2.9; 5.7; 49[ 7 4

-- 4 !7:SWCOIltrol .$w_u,,i_u; _: 258i 207! 301 2371 g2.01 ¢37.3; ¢3041 5.01 12.7; 19.6[ -3.1! -J..8; : n 5; 5i 5i 5i 5i 5; 51
:¢3 SWCORItl01 swcon|Po_ 5i 2551 174_ 561 2101 91 51 ¢32.91 67.5i 18 51 17 1: 32.5i '3 61 11.gl

5, 'g swCOrllml s_co,,i_ui 6 255( ]; _.0iI_DIV/0!! 0.0l 100.01 =OIVI0f :O0.0i t00.0_ 1000=w
7 :_ 867GE C: ; 2551 1001 ;]3, 1531 7101 _4.61 38.8i 25.0. -'5.4, 61.2_ 204i 494;

"3 21 86708 CI 2:2581 121_ 64_ 185; 71 8i 55.4! J.7 01 28.2: ._461 -'30[ 1g.5_ 38.8_ M_l_nl 6921 62.61 43.3; 30.8= 37.41 56.7' 22.5; ,_-3.5

-- 9 _3,86708 CI 3. 258! !281 46_ 1741 675i 73.61 _gT: 32.5_ ._5,4= 50.5! 24,3: 35.2 $.D 2,31 B,3t 6.4_ 3 31 8,31 6 41 3.7' .q.3

-- 3 11 5670E C1 4, 2581 59, 715. 16¢31 6411 53.9i 34.5i 25.9; 46.1: 55.5i 28.2: 550; n . 5i 5; 51 5_ 5i 5; 5,
1 _2:867DE CI _ 6:2581 1201 64, 184_ 71,4_ 65.2! 46.61 28.61 34 8i 5341 19.91 3g,3;
_" 7_86708 C1 5_ 255_ 01 0,01 _K_IV/Oft O.01 100.01 _OIV/0! ; '_00.0i 100,0_ 100.0:

.-k_'_. 23.88718 C_ 1_258I 120_ 51, 171, _5.44 70.21 46.61 336J 29.81 53.41 25.61 29.3;

20:8671E ,-'2 2; 288i 1161 201 1361 :32.81 65.31 4501 _72! ';471 55.01 ..tOSI 4131 :Me,an_ 6241 _1 5; 50.8t 3761 18.5i 49.2! 30.01 33.8

",,85718 C2 31 255I 137I 35l 172_ 58.81 7g.7] 53.2_ 33.2; 20.3[ ,46.81 25.21 20.71 S.D. t 73t 7Ol 7,Ii 7,5¢ 7.O( 7,1{ 87_ 9."

_,86718 C2 4. 2581 121I _?.! 1431 55.5i 84.6( .t.7.01 =,4 6_ 15.41 53.01 378_ 38.51 n 5i 51 51 51 51 5t ¢3i
P 10,8671E C2 5_ 2581 1601 22: 152t 70.7} 87.91 62.11 29.31 ;2.11 37.91 20.81 19Ol

181 a;8671E C2 612581 01 0.0[_DW/OH 0.01 100.01 _DIV/O! = 100.0_ IQ0.01 100.01 I t

_ _9, t.86728 CARR4 ;: 256i _.06z 22.; 0__81 _6.51 90.4( 60.01 11.51 _.6i 2_3.0i 0¢31 -4.31 , r ;
}f 24,8572E CARR4 2:2581 202! 24_ 2261 87.71 8G.41 78.41 't2.31 10.81 21.61 1.71 "2.2'r !Meant 917t g22l 5451 5.31 7.81 15.5i -2.¢31 -:0,2

:--- 1 16_86728 CARR4 3: 258t 2241 151 239[ ;2.¢31 g3.71 87.01 7.21 6.3_ I3.01 _01 -13.4_ ; S.D.; 4,2I 2.11 54_ 42i 2,1_ 5.4= 47_ 7.

i ._ ;,86728 CARR4 4, 258, _36i 17! 2531 98.2t 93.31 -31.8t 1.8; 5.7; 5,4i -I0. II -t9.4I ! n 5t 5_ 51 51 5J 51 51
23; 22'8672E CARR4 5J 3581 221i 141 2351 91.21 94.01 R5.5i 5.8[ 5.0_ 14.2j -2.3i -11.81 I i i J :
24, 4,86728 _ARR4 _ 2581 0; 0.011OIV/0!I 0.0i 100.01 #O;v/0! I 1000i 10OOl 100.01

-Y " AR 023452



Test numoer: 534-5 Echinooerm Larvai Test 8122/g7

w .

Water Quality Data File
NAS CLIENT I : : ] i , i ]

}KR SMPL ,DESCRIP _REPLIDAYITEMP!DO !SAL IPH ,S ;NH31 i t i { I f

4_8672E ICARR4 ! 6t 01 16.01 8,41 29.01 7.81<0.011 0.31 I I I i I I

718670E IC1 I 6 t 01 15.91 8.31 29.0l 7.71<0.011<0.1 I I TEMP!DO ISAL IPH IS INH3

818671E IC2 I 6i 01 15.91 8.41 29.01 7.8t<0.01! 0.3t IMean 15.6! 8.21 28.11 7.91 I
191SWCont ISWCont ! 6l 01 16.01 8.41 28.01 7.81<0.011<0.1 tSO , 0.31 0.21 0.5t 0.11 I

• 418672E ICARR4 I 61 1 15.11 8.4l 28.01 7.91 tn 161 161 16t 161 81

71867OE iCl ! 6i 1 15.11 8.31 28.01 8.01 IMax , 16.01 8.4! 29.OI 8.01<0.011 0.3
8i8671E IC2 i 61 '1 15.11 8.41 28.01 7.91 }Min 15.1t 8.01 27.5i 7.71<0.011<0.1

19ISWCont ,SWConl I 6_ 1! 15.11 8.41 28.01 7.91 ! ,

418672E ,CARR4 i 61 2! 15.61 8.11 28.01 7.91 i I I

718670E C1 I 6; 2! 15.71 8.11 28.01 7.81 t

818671E C2 6i 21 15.61 8.11 27.51 7.91 I

19iSW Cont SW Cont 61 21 15.7', 8.21 28.01 8.01 I

4',8672E CARR4 61 3i 15.7; 8.11 27.5i 7.9i<0.011<0.1 ,

7:8670E C1 61 31 15.81 8.01 28.01 7.81<0.011<0.1

818671E C2 81 31 1.5.71 8.11 28.01 7.91<0.011 0.21

19iSWCont SWCont 61 31 15.8! 8.11 27.51 7.9!<0.011<0.1

AR 023453



Test Number: 534-5 Echinoderm Larval Test 8/22/97

Comparison of Initial Counts and QC Counts
I , i
I Normal Larvae i

Beaker ! Initial Count QC Count l
No. INormal ,Abnormal ;Normal .Abnormal Icy(normal

91 2361 17! 2351 15t 0
101 1601 22! 1581 21J 1
111 89i 761 96i 721 5
121 1201 611 1181 661 1
131 1281 46! 1401 411 6
141 2121 23: 210i 171 1

, i

I

250 .....

0 - ii: " " " "' "....I 200 .... _1,._., '....... - I

" ":" " :" " • ........ • "=" I

0 " " " ":" '-" ":" i

i _ 100 - ..- ,._........._,.. .... . " " .:..::. .._.:::...-.,

i
0 " 50 100 150 200 250

J

Initial Count

i I = _ I
t !Intercept 11.29893 t !
f :Slope 0.9409591 i
! 'r scluare 0.9912531 !

-- /D --
AR 023454
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' |'A SamoteNa.

PersonColiectlngSample_ '_TLmeCollectect

DateColtectec[_ . ..

•-- ",--_....... i ___

)

, : ..... . ....!._ : ;,_ .
, ,: .... • ..... . . . . _=. ".. ._ - .__

,_ , , ..,.......;.... ;L_2.'...,.__;--- •........... " "-
_ .._m,...--_ --. f

'_:-----_". .
...... •'t . -,

..... CU_-ro Dy(_,EAL _._ !!;- ie Na
•-Person Collecting Sample ," _" .
" ed

_ _ I fR'_J-'_ --| 4/ - • .- .: . _. .
....... _-_. - ;-_'.......DateC,ollectecl I " _ I,-'" IL7 • -__ J _

- , '--.._ .._-;-.--_.-i.___..... ,:--
'.I

.°.-" , ..

2

_/;, -- AR 023455
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PACKING LIST p,_cli._oL_ST.o. 013843

150@ PIER C STREET "NEW ADDRESS* _,i "2 _ 7' _ _

LONG BEACH. CA 9_813
i_.,7D

(31_) 435 6522 FAX 31e 49`5 3_2_ 8,_-_xomu.J_o_,,.m,,,.o_m_

NORTH WEST AQUATIS SCZEHCES NOWEST
801/)TO

GARY BUHLER

5144 YA_UINA BAY ROAD

NEWPORT , OR 9736,5

COIL l r,Hipr'_O via

OnOlUtEO I_GI',.ORIYS. I IIHIPf_.D
-- J

_. c_. COHTAIHERS B9_0 *

I_¢,AI_ NQI'IF'Y Urf mqml;_ATr:l.¥ I1_IllU_II I* FOUND IN ID,IIPM_NT.
] ORDERCOMPLETE

P_ED iv _'HE_EO iY

[] B-_NcETo_OLLOW
•,_.¢_ mm irate Omm_ PO. tm Z144, He-W41, £_1'Ol'llii_i

t

--13 -" AR 023456



Reference Toxicant Test

1
I
i
!
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._ivaJve L3rval SuFvIVal and C)eve0ooment Te_-Pro_ortioj:]._ _l_,_

_,..jrt Date: 7/31/97 2C:00 Test 1;3: _,99-782 Sample JD_ _,,._.=-Ref Toxlcan_ _)
Ena Date: _/3/97 13:00 Lap ID: ORNAS-Nortnwestem Aauat Sample Type: CDCL-Caomtum cnlonde
_"-"oie Date: Protocol: EPAW 95-EFA West C_ast Test Species: DE-Denoraster excen_cus _

-mgiL 1 2 3 4
O-Control 1.0000 1.0000 1.0000 0.9669

1 0.9959 0.8430 1.0000 1.0000
2 1.0000 0.9835 1.0000 1.0000

4 1.0000 1.0000 1.0000 1.0000
8 0.9298 0.9793 0.9545 0.9669

15 1.0000 0.9876 0.9380 1.0000
30 1.0000 1.0000 1.0000 1.0000

- Transform: Arc_sin Scluare Root Rank 1-Taiiecl

Conc-mglL Mean N-Mean Mean Min Max CM% N Sum Critical
D-Control 0.9917 1.0000 1.5010 1.3880 1.5386 5.020 4

1 0.95£7 0.9677 ! .4368 i .1634 1.5386 12.731 4 16.00 10.00

2 0.9959 1.0042 1.5145 1.4419 1.5386 3.195 4 18.50 10.00
4 1.0000 1.0083 1.5386 1.5386 1.5386 0.000 4 20.00 10.00
8 0.9576 0.9656 1.3683 1.3025 1..4266 3.834 4 11.50 10.00

15 0.9814 0.9896 1.4639 1.3192 1.5386 7.070 4 16.00 10.00
30 1.0000 1.0083 1.5386 1.5386 1.5386 0:000 4 20.00 10.00

.... ,,an/ Tests Statistic Critical Skew Kurt
;.-; -Wilk's Test inoicates non-oormal aistni3uuon (p <= 0.01) 0.83126 0.896 -t.8306 4./i753

_uailW of vanance camnot be cont=_L4 /
"llypothes=s Test (1-tail,, 0.05) /"NE)EK; '_ LOEC ChV TU

-- ors Many-One RanK Tes_ _" >30

..' Dose-Response Plot

I

0.9

0.8

0.7
• 1

1

0.2 -j

0.1 _

0 _

5
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f
_ivalve L_t-va| Survival and DeveloPment Test-Proportion Normal j-

i

an Ca=e: 7/31;97 20:00 -est :D: -_99-782 Samo=e IOT_ ,/_,E.--_er ;ox=can_-'_-_
Ena Date: 8/3197 ",3:00 LaD I0: DRNAS-Nortrlwestem Aauat Samo=e Type: (_.CCCL-Caarntum cnlonOe J
- _m0_e Date: Protocm: E.=AW 95-EPA West Coast Test Soec=es: OE-C,enoras_er excenmcus

.... meo[s: '_

:-mglL 1 2 3 J,
• D-Control 0.9711 1.0000 ; .0000 0.9421

1 0.$471 0.7934 0.9711 i .0000

2 1.0000 0.9339 1.0000 0.9793

4 0.9711 0.9132 0.9463 0.9256
8 0.4215 0.4380 0.6240 0.5041

15 0.0124 0.0124 0.0331 0.0455
30 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Sauare Root 1-Ta|lecl Numaer Total

Conc-mgtL Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Reso Number
D-Conu'ol 0.9783 1.0000 IA513 1.3279 1.5386 7.241 4 21 968

1 0.9029 0.9229 1.3016 1.0989 1.5386 15.650 4 1.846 2.410 0.1954 94 968
2 0.9783 1.0000 1.4537 ! .3107 1.5386 7.494 4 -0.029 2.410 0.1954 21 968

4 0.9390 0.9599 !.3258 1.2718 1.3999 4.246 4 1.548 2.410 0.1954 59 968
"8 0.4969 0.5079 0.7825 0.7066 0.9107 11.841 4 8.249 2.410 0.1954 487 968

"15 0.0258 0.0254 0.1552 0.1116 0.2148 33.538 4 15.986 2.410 0.1954 943 968

30 0.0000 0.0000 0.0321 0.0321 0.0321 0.000 ._ 968 968

Auxdiar'y Tests Statistic Critical Skew Kur'¢
_haolro-vVilk's Test =naicates normal aismouuon Ip > 0.01) 0.97492 0.884 0.13467 0.03207

_rtlert's Test indicates eoual van 0.241 6.78542 15.0863

, ,ypothesls Test (1-tail, 0.05) ( NOEC I LOEC ChV TU MSDu MSDD MSB MSE F-ProD elf

D_,-netZ'sTest ___ 8 5.65685 0.08172 0.08289 1.06457 0.01315 1.1E-11 5, 18

Maximum Likelihood-Profit

Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter

¢'ope 7.22283 1.30503 3.59947 10.6462 0.02169 67.7567 13.2767 6.8E-14 0.91019 0.13845 7
tercept -1.5742 1.24782 -5.0387 1.89035

,3CR 0.04717 0.01496 0.00563 0.0887 1.0 4,.

Point Probits mgiL 95% Fiduciat Limits 0.9 /////

,dv

901 2.674 3.87355 1.62356 5.24696
305 3.355 4.81351 2.49245 5.10822 O.8

EC10 3.718 5.40457 3.12526 6.6387 0.7 '
:C15 3.964 5.84383 3.63494 7.03347

_20 4.158 5.21827 4.09303 7.37405 = 0.6

..325 4.326 5.55857 ._.52551 7.68997 _ 0.5 , ,

4.747 _.77382 8.62898 _ / ;
5.000 _.60924 9.35435 _ 0.4

, 5.253 8.63-592 7.4584 10.2864 0.3

-_'C75 5.674 10.0827 8.77308 12.5195 0.2 "
=:380 5.842 10.6344 9.25107 13.6895 j

_35 6.036 11.3158 9.78786 15.2748 0.1 , /,/j,_C90 6.282 12.2355 10.4487 17.6319 0.0

EC95 6.645 13.7379 11.4317 21.9624 10 100

_99 7.325 170716 _3.386 33.5199 Dosemg/L
._mfican: neterogene=w ce,.ec:ea (p = 5.75F_-14)

=3ge ! ToxCalc v5.0 Reviewea by:._._.__
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_ivalve L._rval Survivai and Deve=ooment Testc,P_oDor'tion_
_ Date: 7/31/97 20:00 ¥esl lot 99£-782 Samme ID: _r Tox=cani_

End Date: 8/3/g7 13:00 La_ ID: ORNAS-Norttlwestem AQuat Sam01e Type: (,_OCL-Caamium cnlonaej_
$r_oie Date: Protocol: EPAW 95-EPA West Coast Test Soec=es: _--_enoraster excenmcus

_erlts:

_glL 1 2 3 4
_,-Contrm 0.9711 1.0000 1.0000 0.9421

1 0.8471 0.7934 0.9711 1.0000.
2 1.0000 0.9339 1.0000 0.97£3

4 0.9711 0.9132 0.9463 0.9256
8 0.4215 0.4380 0.6240 0.5041

15 0.0124 0.0124 0.0331 0.0455
30 0.0000 0.0000 0.0000 0.0000

Linear Interpolation (80 Resamptes)
Point rng/L SD 95% CL(Ex_) Skew
iC- 5 4.0874 1.52.21 0.0000 4.4155 -0.7005
IC ) 4.5299 0.1359 4.0241 4.8408 0.1032

_C15 4.9724 0.1492 4.5066 5.4469 0.2304 %0

_ 0.1764 4.9307 5.9773 0.4189 0.,0.2122 5.3618 6.8176 0.5828
IC .3 7.1850 0.3430 6:5246 S.6282 0.8269 0.8

tCSO 8.1151 0.4.883 7.-"219 i0.0096 0.6232 0.7

m 0.6
p-
o 0.5
¢=.

n_ 0,4
t

0.3

0.2

0.1

0.0 ..," ...............

10 100

• Dose mg/L

Page 1 ToxCalc vS.0 Reviewed l_y:_____.
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9V-6ivawe L_rval SurwvaJ and Deve_oomen[ Test -est ;O: _9_-782 .c.
Soec=es: DE._enarestcr _xc__tncus =rotocol: EPAWfe= -=A West Coast

ID_REF-_ef Toxlcant._ Samme Tvpe,,,,,C_CL-Caamlum cmonaa
Date: 7[_1/97 20:00 End Date: 5/3197 13:00 _ao ID: ©RNAS-No_nwes_ern Aouauc Sci

I tni_al Final Total NumBerID ReD Grouo Oensiw Dens=W Counte0 Normal Notes

1 1 D-Controll 2421 2451 2421 2351

2 2 D-Controtl 242: 2521 2421 2591

3 3 ' D-Controll 242 2651 2421 2571

4 4 D_Controll 242 2341 2421 2281

5 1 1.0001 242 2411 2421 205t
6 2 1.0001 242 2041 2421 1921I

7 3 1.0001 242 2431 2421 235t

8 4 1.000{ 242 2501 2421 242t

9 1 2.0001 242 2531 2421 2491

_0 2 2.0001 242 2381 242t 2251

11 3 2.0001 242 2521 2421 249i

!2 4 2.0001 242 2471 2421 2371

!3 ! _.0001 2421 2511 2421 2351

1_ 2 _.0001 2421 251t 2421 2211

_5 3 z.0001 2421 ,2441 2421 2291

16 z _,0001 2421 2431 2421 224t
17 _ 8.0001 2421 2251 2421 i021

:8 2 _.0001 2421 2371 2421 1061

_9 3 8.0001 2421 2311 2421 151t

20 _ 3.0001 2421 234i 2421 122I

21 _ 15.000( 2421 246t 2421 31

22 2 : _5.000l 2421 2391 2421 3l

23 3 15.000 2421 2271 2421 81

24 4 15.000 2421 2461 2421 111

25 1 30.000 2421 2601 2421 0 t

26 2 30.000 242 t 2511 2421 01
27 3 30.000 2421 2421 2421 O{

28 _ 30.000 2421 2551 242l Oi

Comments:

i ToxCalc 5.0 Reviewed by:___._._
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Pararnetrix, Inc. _............ :.__ii........ L ,__:_, _-__i......... -

P
Ms. Lisa Roach September 3, 1997
SAIC, INC. 55-1738-63 (01)
18706 North Creek Parkway, Suite 110
Bothell, Washington 98011

SUBJECT: HAMM CREEK SEDIMENT MONITORING BIOASSAYS

Dear Ms. Roach:

Please find enclosed one bound and one unbound copy of the final report for Hamm Creek
sediment monitoring bioassays and a diskette containing the final report and data tables.

Testing consisted of sediment bioassays conducted on two composite samples and one
reference station using Neanthes arenaceodentata. All tests were conducted according to the
Puget Sound Dredged Disposal Analysis Program (PSDDA) and Puget Sound Estuary
Program' (PSEP) with Sediment Management Annual Review Meeting 1996 modifications.

Control sediment location is as follows:

West Beach Control Sediment

Location: North Whidbey Island, Washington

Latitude and Longitude: 48 °23.00'N, 122 °40.00'W

LORAN C TDD Readings for Station: 28481.0 by 42338.8
Grain Size Distribution: 100% sand

Should you have any questions or comments concerning the results, please call me at (425)
822-8880. Thank you.

Sincerely,

PARAMETRIX, INC.

Nathaniel Merrill

Project Manager, Toxicology Laboratory

Enclosures

(-
cc: D. Ormerodk 2'%;

1 -
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SEDIMENT MONITORING BIOASSAYS

Prepared for

SAIC, INC.
18706 North Creek Parkway, Suite 110

Bothell, Washington 98011

Prepared by

PARAMETRIX, INC.
5808 Lake Washington Blvd. N.E.

Kirkland, Washington 98033

AUGUST 1997
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SIGNATURE PAGE

Submitted by: Parametrix's Environmental Toxicology Laboratory
5808 Lake Washington Blvd. NE
Kirkland, Washington 98033

Nathaniel Merrill / i)a(e "

Manager, Toxicology Laboratory

Approved by: - " _'-

ay e_rmerod Date
Manag6r, Toxicology Laboratory

r

Approved by: _0__ _- _ t__a_t! _ _f-Charles S. Wisdom, Ph.D.
QA/QC Officer
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EXECUTIVE SUMMARY OF TEST RESULTS

Nea_hes sp.

Mortality Mean Growth Rate
Station (%) (rag)

Control 8 0.92

C1 8 0.91

(22 0 0_59

N2 (Carr4) 4 0.84

Reference Toxicant 0.,C50) 11 ppm Cd

Paran_etrix, Inc. iv August 2997
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1. INTRODUCTION

Parametrix's Environmental Toxicology Laboratory was contracted by SAIC, Inc. to perform
bioassays on two sedimem samples and one reference sediment for H:_mrn Creek restoration
project using Neanth_ arenaceodentata (benthic dwelling polychaete worm) as the test
organism.

All tests were conducted according to the Puget Sound Dredged Disposal Analysis Program
(PSDDA) and Puget Sound Estuary Program (PSEP). In addition, the interim growth rate
and mortality guidelines for the Neanthes bioassay were followed according to the Sediment
Management Annual Review Meeting (SMARM) presented on 3 and 4 May 1995.

Parametrix, Inc. 1 August 1997
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2. METHODS AND MATERIALS

2.1 Procedures

The bioassays were conducted according to the Parametrix protocol #1059:

• Bioassay Procedures for Conducting Static-Renewal 20-Day Chronic Sediment
Toxicity Tests According To Recommended Guidelines for Conducting Laboratory
Bioassays On Puget Sound Sediments (PSWQA, 1995) Using the Polychaete Neanthes
sp.

A summary of test conditions is provided in Table 1. In addition to the biological
observations, total ammonia and sulfide measurements were taken at initiation and
termination of the Neanthes sp. tests.

2.2 Test Sediment

Sediment samples were provided to Parametrix's Environmental Toxicology Laboratory
located in Kirldand, Washington on 21 July 1997. Upon arrival, appropriate chain-of-
custody (COC) procedures were followed: sample labels were checked against the chain-of-
custody form, containers inspected for damage during shipment, and sediment volumes were
determined to be adequate. After completing the COC procedures, the samples were
purged with nitrogen gas and stored in a refrigerator set at 4°C until test initiation. All
bioassays were initiated within eight weeks of sample collection. Copies of the COC forms
are located in Appendix A.

2.3 Control and Reference Sediment

The control sediment used for the Neanthes bioassay was collected from West Beach in
Whidbey Island, Washington. Prior to initiation of the Neanthes test, the control sediment
was sieved through a 500 _m screen and washed with clean seawater to ensure that no
_mphipods remained in the sediment. The reference sediment was collected on 21 July
1997 and provided by SAIC, Inc. personnel.

Parametrix, Inc. 2 August 1997
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Table 1. Summary of test conditions for the 20-day Neanthes sp. bioassay. -

Job Name: SAIC, Inc. Job Number: 55-1738-63
Test Date: 24 July - 13 August 1997

Test Protocol: Parametrix Protocol #1059. Binassay Procedures for Conducting Static-Renewal
P.0-Day Chronic Sediment Toxicity Tests According To Recommended Guidelines
for Conducting Laboratory Bioassays On Puget Sound Sediments (PSWOA 1995)
Using the Polychacte Neanthes sp.

Test Material: Sediment provided by SAIC, Inc.

Test Organisms: Neanthes arenaceodentata (polychaete worm)

Source: Dr. Don Reish; Long Beach, California

Number/Container: Five

Test Concentrations: 175 mL of sediment in 950 mL of seawater

Replicates: Five

Reference Toxicant: Cadmium, as cadmium chloride

Test Duration: 20 days

Dilution Water:. Natural seawater collected from National Marine Fisheries Service; Muldlteo,

Washington

Test Chambers: 1 liter glass beakers

Lighting: Continuous overhead lighting

Temperature: 20 + 1° C

Aeration: Gentle aeration at < 100 bubbles/minute

Renewals: Every third day

Feeding: Ground TetraMarin ® every other day (40 mg dry wt/test vessel)

Chemical Data: SMi-ity, temperature, pH, and _;_olved oxygen of overlying water at initiation and
every third day;, ammonia and sulfide at initiation and test termination. Interstitial
Sa|ini_ at test initiation.

Effect Measured: Mortality and growth

Test Acceptability:. Mean control mortality < 10%, and > 0.72 rag/day growth

Paramert_, Inc. 3 August 1997
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3. RESULTS

3.1 Test Results

A summary of bioassay results is located in the Executive Summary and in Table 2. The
results of the ammonia and sulfide analyses are given in Appendix B. All ori_nal raw data,
cb:_in-of-custody forms, and project notes are maintained in Parametrix project flies.

Test acceptability criteria were met for all tests. No toxicity was observed for survival or
growth in sample C1. Toxicity was observed for growth only in sample C2. No effects were
observed in the reference sample.

Table 2. Summary of Test Results

Neanthessp.

Mortality Mean Growth Rate
Station (%) (mg)

Control' 8 0.92

C1 8 0.91

C2 0 0..59

N2 (Cart4) 4 0.84

ReferenceToxicant(LC50) 11ppm Cd

Parametrix, Inc. 4 August 1997
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-'_IMMED SPEA_RMAN-KAg.BER METHOD. MONTANA STATE UNIV -

:OR REFERENCE, CITE:

HAMILTON, M.A., R.C. RUSS0, AND R.V. THURSTON, 1977.
TRIMMED SPEA/hMAN-KARBER METHOD FOR ESTIMATING MEDIAN

LETHAL CONCENTRATIONS IN TOXICITY BIOASSAYS.

ENVIRON. SCI. TECHNOL. 11(7): 714-719;

CORRECTION 12(4):417 (1978).

DATE: 7/24/97 TEST NUMBER: 1 DURATION: 96 HOURS
CHEMICAL: CDCL2 SPECIES: NEANTHES

RAW DATA:

CONCENTRATION(MG/L) 1.80 3.00 5.00 8.40 14.00
NUMBER EXPOSED: i0 I0 I0 i0 i0

MORTALITIES: 0 0 0 0 9
SPEARMAN-KARBER TRIM: 10.00%

SPEA/hM_AN-KARBER ESTIMATES: LC50: 11.16

95% CONFIDENCE LIMITS
ARE NOT RELIABLE.
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20 DAY NEANTHES
(Neathes arenaceodentata)

•DATA PACKET

CUENr: _ A_CC

PROJECT NAME: _Git_ Cro_e__

PROJECT NUMBER: _-"-._-_-7 _ - _-_-'_ I
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20 DAY NEA_N'THES TEST NOTES A.ND OBSERVATIONS

1
Date:

Project Number: ,,,._-_-- ('_.3_ -G_-(31

.... _,. L/I_,z _4o.,. 1_ Te_- c_-_ _ll;.,_ %._'_e _6,_ d

"_6z. 73 _ 7, (_q

3 _.oo _9,o7
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20DAY NE._N'THES SEDIMENT SETUP RECORD SHEET

ProjectN_e: _ ,_,_ Cz_r-.../5,,4.Ee--.-

' _,_°: -//__,l_a
Station Lab Interstitial

I.D. I.D. Salinity Comments Initials

/_._

C,I PO!06- II0 IJA L_y _ __T '--'!f :_ _ _ (_,,=l :¢

AR 023479



20 DAY I"W_ANTHES BIOASSAY CHEMISTRY DATA

/ Day 0 of Test

JobName _a,_c,x CV_ /5_._C._ Date 7]_/9_ Time / 350

t Temp " _')_ °C

Job Number _'_"- iT--_-C-_'OI Observer(s) /(]/oq

Water Ouality Parameters

Container pH D.O. Salinity Comments

,JJIol 7, I 6.,/ 26
A! lob g,_" 6._" _7

H_ 7.7 6.6 _7

/u, o8 7.? 7,[ ;'2

I

AR 023480



20DAY _HES BIOASSAY CHEMISTRY DATA

Day 3 of Test1

Job Name _a_cv_ C_e..b</_-C... Date 7/_17/_r" _ Time / _O_"
I Temp _ I "C

Job Number _. (__c._-_ _-0t Observer(s) i,._[Y'X

Water Quality Parameters

Container pH D.O. Salinity Comments

_o_ 6._ _._," 2,7 "_,_ r_._ ,__,o-7-,oh A.. _

Jo I 7,_ 7._ a-_ o
_j_l I 7.7 7.%' _?

jw.o_ 7,_ _,<, _7 .
I

Si'_e _'-"fl'he beak.ev _r_ _11_ * N 17.:o

AR 023481



20 DAY N'EANTHES BIOASSAY CHEMISTRY DATA

Day 6 of Test

Job Name _r _ _,_._. _..;Z.G4S__ [ ..... Date "7/3o./q-) Time /SS "O
/'_"Temp 7_ t °C

Job Number _'_'- I "[__'--(_-C)t Observer(s) _5

Water Quality Parameters

Container pH D.O. Salinity Comments

h.)t0 6 7.7 t,._" /6.

/ot((_ "9.c. 6.7 z7
_ol 7.5 6.5" z._
�,.)ill _'.o (,,.q Z7

AR 023482



20 DAY NE.,UNTHES BIOASSAY CHEMISTRY DATA

Day 9 of Test

JobName _ ¢_vt.._vv't _f.<,4.T_,LDate g/7.-/I_ Time ¢q_O
Temp 2c_ "C

Job Number .,_7_-"- ('7 _-_'_-O _ Observer(s) .,31_.

Water Quality Parameters

Container pH D.O. Salinity Comments

_1o/ _.z /,.(. 2s"

iI
i. i

ii

i ,

,i ,

L,

, -,

, ,i
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20 DAY NE_NTHES BIOASSAY CHEMISTRY DATA

Day 12 of Test

Temp 7__{ °C

JobNumber _ N._'-_"_)[ Obscrvcr(s) [_5

Water Quality Parameters

Container pH D.O. Salinity Comments

_lo& 7.3 (_- z7

,uI/_ 7.(. 7.o z_
to ¢ "7.3 (.,._r" Z7

N[II _,.o "1.1 Z7

AR 023484



20 DAY NEAkCTHES BIOASSAY CHEMISTRY DATA

Day 15 of Test

Job Name _ _vt_._o,,C_.CTe_:/._._,. _ Date _ Time /5"5"¢ -
Temp 7_,-t *C

Job Number _"_'-(7 _-(o3-O I Observer(s) /9..5

Water Ouality Parameters ""

Container pH D.O. Salinity Comments

p,o4 7,Z 6.'¢ 7-7
/--90'6 7. ( 6.5", 7.'/

_/o( "7.,_, G_ z-_
,,_tt! , 7._ , d.7

I

,,o

l
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20 DAY N'E,4.,',_'HES BIOASSAY CHEMISTRY DATA

Day 18 of Test

Job Name _L_la_._u_" _._.__¢../e_.___._, Date _ / t l /c_ _ Time l _ { C
Temp i t _-- I *C

Job Number _'_'- /'/_J-63-X31 Observer(s) AC_..

Water Quality Parameters

Container pH D.O. Salinity Comments

kl I0_ �œ.Zg

IN) IO1 _.3 6.6 2-g
I',dIII :::it.-f :/.0 2g

AR 023486



20 DAY N'E.,_'THF_.S BIOASSAY CHEMISTRY DATA

Day 20 of Test

.lobName _'_&_.i_eE_/_',,4Z_.C... Date _[i3/_"¢" Time 0_]I_
Temp et?../ °C

SobNumber _._,__-Iq_'-_a_-'_[ Observer(s) tic

Water Ouality Pazameters

Container . pH D.O. Salinlty Comments

_J _ 6.9 -?.o _9
/',uIOl 6.? (o._" z,_

.1',1_ I 7.z, _._ _] ..

I

i, ,

AR 02348"/'



20 DAY NEA.N'I'HES BIOASSAY BREAKDOWN
Posirve Control-Reference Toxicant -

Job Name _[_ (_._-_¢ LZ/_'T_.._ Reference Toxicant Cc_ (_._ "_.

Found

Container Concentration (rag/l) Alive Dead Initials

15 0.o 5- o _J_4

3.0 c,Wa _3.o 5- o ,o1'.,
'_ 6 .5"- o /J_

' 15 6" o _r,
I

I

I
I 1
I

AR 023488



20 DAY NEA.I"_'_-IF_S BIOASSAY BRE4.KDOWN - "

lob Number _-._" 12_!_ -_o_-_I Day 20 of Test

I FolmdContaiaer Alive Dead Commenr_ hiidais

/ kl iOI I f e!. , ..p /J

I i,o IOq _ O I-...2.f.9
I kl io.s _ o ,_<.-c
I ....t,.lio_> ,7 o I_.3p

i'J IO_. .6 O I AG
los ,w c> ,40

N I Oq ¢I O l _[l i

0 I ACi',i Iio t .,
N It, L£. _ ,, J_F
1,0I,_7.- 5 cO I /td..

,,,r"
i,.} ll3 _:7 o ,,,,.],f"i I

kill5 3" 1_ --_rq_ -
N Ilip ... 6¢- O ,._D__..7
biItf- i ,5 o ,40_.;

Ni_ f o .3,.p I

AR 023489



- NE4.N'i'HES BIONfASS DATA

Sob,',r..,-be, 5"5- S7_g'- _:_- Oi D,,e WI_/_7

Day of Test

Replicate Dry Weight of Pan Dry Weight of I
Number WeightofPan_ andWorms,(¢_ Worms _ I%_ I

I',,IIOI r @i, _w __':/.g"_ , (-,7, f'q 1
N IO7.- _ , S"l,-&q , /b(,,._t. _Z, E5 I
IM 103 g_, ,,_- I f-_o,-/ g-/g,_c1

N 105 I 79_,22. _7_.'_Z._ 5_, Ol
t,J IO(o I g6,_7 /6_', qvt _2,77

10g _ 73.77 lg_ ._ _4. _?Z
N IOq I 76.g'g. _ I_,%.¢. 7 I. cog
Nl_o _ gff, lG I _'gi,¢,_ I'G,13

_1_ _ 5-I0 I /6o. a"/ 7_, (:,7
M _12.- I "7 (,e'9 177.'_7 t£_.Sq

N/I- "=, 7/,_o i(-_, 7."/ "/_, g7
N I,'-.t- 7/,¢_ ,,_.oo !9_._g
N IIS , 20,3( _ __, _< 6_,(ot_
Nlli_ , _HITq 17_'_,Co qO, _'_.

1'4II g ]3 .gg- _"7, _o _:_. 8'g
N II q 70,7( ,qo, 6,_ Gq ,q_

AR 023490



APPENDIX A

CHAIN-OF-CUSTODY FORM

AR 023491



APPENDIX B

AMMONIA AND SULFIDE WATER QUALITY DATA

AR 023492



SAIC, INC.

ORGANISM: Neanthes arenaceodentata PROJECT NXSMBER: 55-1738-63 (01)

ANALYSIS: Ammonia TEST DATES: T _ 7/24/97
T F_ 8/13/97

DETECTION LIMIT: 0.01 (rag/L)

Sample I.D. T s-_., (mg/L) T r..., (mg/L)

Control 0.04 2.14

C1 0.17 5.20

C2 1.73 5.44

N2 0.55 0.33

ANALYSIS: Total Sulfide TEST DATES: T t,_ 7/24/97
T F,.., 8/13/97

DETECTION LIMIT: 0.003 (rag/L)

Sample I.D. T ia_ (mg/L) T r',-, (mg/L)

Control (West Beach) ND ND

C1 ND ND

C2 ND ND

N2 ND ND

ND = Not detected

AR 023493



Laboratory Analysis Record ParametrLx, Inc.

Analysis: Ammonia Media: Staff: ,.._: /

Organism: Round #: Date: _/

Project Name: _ A _" _ - ,/_'#,, Test Date: 2/?_ Start Time:

Project Number: End Time:

utrument Calibrations Unit 001: Orion Model #720A

Unit 002: Orion Model #250A

Orion Unit #

)01) Specific Ion Probe # Serial # Slope % .".5-%,, 7 (-56 to -60 mV/decade)

002) Specific Ion Probe # Serial # Slope % (-56 to -60 mV/decade)

mmonia Standards (SOP #PMX-AN-3) N'BS Standard

100 ppm (NI-t:N) Orion Cat. No. 951207 @ 1130ppm
t'_ 10 ppm (NI--I:bl) Lot # Date

[ 1.0 ppm (NI-.I:N)

• / 0.1 ppm O"_Is-N_ Method Detection Limit = 0.01 ppm NIq:N

0.05 ppm (lqI-I:b0 Reporting Limit = 0.1 ppm NT"I3-N
0.01 ppm (NLI_-I_ Lab Tempe °C
See Control Charts (reference)

|l ' •

Lab % Lab %

.: (hrs) Sample I.D. Sample I.D. NFI,-N (ppm) Recovery Time (hrs) Sample I.D. Sample I.D. NFIs-N (.ppm) Recovery

II .... C7_. /,7:

C [ _,__,_,_, d._6_
i _,o6-uo:),:,_O,/6:;

I¢2,...N,u-::f0,_"9
_.,!I"5 v/m-lzo o,o93

Ji

I ..... , ., .,,

,. Calibration Standard SPB ,, Sample Preservation Blanks
t 3 = Method Blank (daily with each sc.lwater batch) SOW = Synthetic Ocean Water (for standards preparation)
I JT = Duplicate (laboratory) (1 in 20) Std = Ammonia Standard (.procc._cd;_ ppt)
MS = Spike Analysis (laboratory) (1 in 20) SW = Seawater (0.2 pm filtered; LrVprocessed; _ ppt)

rots sample: mt SAOB RS = Replicate Sample (field) (1 in 20)
. rots spike @ l_pm

All 093494



boratory Analysis Record Parametrix, Ia¢.-

i

Analysis: .Ammonia Media: Staff:

Project Name: --_ _l"--'_"_ Test Date: _P/t_ h ? Start Tune: ? /

Project Number: End Time:

[ndrmment Calibrations Unit 001: Orion Model #72£}A

Unit 002: Orion Model #230A

Orion Unit #

IX}l)Specificlon Probe # Scrim # Slope % (-56 to -60 mV/decadc)

002) Specific Ion Probe # Serial # Slope % (-56 to -60 mV/decadc)

.4mrnonia Standards (SOP #PNLX-AN-3) NBS Standard
100 ppm (NI-I3-N") Orion Cat. No. 931207 @ 100 ppm

10 ppm (NI-I)-b 0 Lot # Date

1.0 ppm (NH3-N")

0.1 ppm (NH3-N') Method Detection Limit = 0.01 ppm NH3-N
0.05 ppm (NI"I3-N) Reporting Limit -- 0.1 ppm NHj-N

0.01,ppm (NH_-N) Lab Tcmp: "C
See Control Charts(r_f_r=nce)

% Lab % IYLab
Time (hr_) SampleI.D. SampleI.D. l_'l'-Is-N(,ppm) Recovery Time (hrs) SampleI.D. SampleI.D. N'H_-N(,ppm) Recovery

II o, )
p.o ":_,,_: -s-_.V

/o,c -) -_II
/. o .?_8

II ,o.o  ,1(o

II to_o-,,o_ 4,_Z-
_ll -_tS- I_I?_ ,__._-

II
AR 023495

, ! |'

S = Calibration Standard SP13 = Sample Prr.._rvation Blanks ....
13 = Method Blank (daily with each seawater batch) SOW = Synthetic Ocr.an Water (for standards prtparation)

DUP = Duplicate (laboratory) (1 in 20) Std = Ammonia Standard(.processed; 28 ppt)
_S = Spike Analysis (laboratory.) (1 in 20) SW = Seawater (0.2 _m filtered; Lrv proces.sed; 28 ppt)

rots sample: ..m*SAOB RS = Replicate Sample (field) (1 in 20)
,,, rots spike_ ppm



I._borucory ,a.=:Jysi5Record {:':..":m¢'--._..I,'ic.

F-oj==H_::_:--. "" Sc_-_----=

I,',_wrarn_tu C-_:;,,'=.-._,z_UrJcC01: Ohm: Me4--:_,.OA

001) 5F=,_..E=_o- ?-ob¢ 9#-16 S¢.-:_ # U'F'. S;o.o= ,%_17, i (-_ m -._ =V/_==d=)

002) Sp=_-5.r'clo,, P:ob: # S¢_ _ $;cF= :% (-_J co -._ =v/=-__=)

3u/fi_Imx_an_ (SOP _ FMX.A.v-2)

Or}or..'_.-:hcdDc:::--'ca_:----:= 0_"_3_= Su._c:

ASTM _='-_cdD:4!8!..owe:T:.-,;c0£-:g.==S-:i:

Lab Ts=_: "C



L_boruto_..a_adysi_Recor:L P:.-a::e,..-'.=.Inc.

-- %aalysi._: Total Salad-. M=_:,d_-

P:oj== Numb=.-. "" ' S,ta_.T===
F-d T,-_-=

In.=r'a_ C_r=daa._ Undt 001: Off== Mod_ #_..2_

001)Sg=.T.ScIo=P=obe _16 S@-_ m L'PI S;QFc% - ZR ,8"" (-_ co-_ .'.V/de-,d:)

002) 5o=._.ficIo? 2:oh= ,# 5c.-iai# $lo.0¢% (-_ :o -_ =Vld==d:)
ak

._ur_ St_,,A,,,-t_ (SOP _ P._,IX-.-_-2)

Or_onM.-'._od D¢.':_o= r:_ir, 0_ _F==5u_d.-
A3TM M=.'h=dDa_a'3_T_we.-_ 0._ _===gu/2d=
Rc=ord=g LimR OZ ?F= SuJ/id:
L_bg=:o: "C

, ,, -- , , ,

'_ I I _" I_a " t I I _" _1,_m=".'_: _=r"L Sam_u_[-_ C_.--"gml _ =V !Ta_(l_) ¢_.ammcL_. $.._mc_r.'_ .'%'_'m . ..'n:/ ,

_'U( -_,._1 I. _'_l I ....... _ j t

, , _ I _ '1
, J_ I

..... ! , !
............ _ i i

' ' _ , :i
' "" _ ' ' t '

, i I

AR 023497
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Parametrix, Inc, - •

From:

Wasfltngton Oregon
.---I ._

5700 F,;tSaD'.,'_'. - 1231 F,"-ar A,,enue .- °,_20 r. --_.-':'.m-_n'
Suite .-'02 _ Q...2,?x _6.3 £ ::'.e _-_-
Bremen,::-'. ;.'A _-_31:'--2224 £ ._m.'t.er..',/A 9-_52!}- _5' 5 =".-',--.r u... _- :72" 2-'ZE59
_60-37--.'0_ '- ° r"_," .__--, .:-;._6i {_2.[':t'.'_-5 '':_ • ":_:', __'-__-'_S-.._'-," .... _ : ' .... I .... '_

..... _rE-ma_l: :m','brr_m.,_ r:.,._ramemx.csm --ma;_ :m:,::.;umr',. ": _:..'..,t'e;r,:.:.:'::r : :.:. - ]3-:5.-.'.--::::

d_[ t_._,:e ,,"'_sr:ha'or" .4A,.7. ,': E. _e.£__S

rC:irktar;d..-.,t, ,- - ..... --- =,.,.-
"- .)._m,3 --.

Z-.Lad :.':.",. : _.:::;.:..'_:_r:..,.._ _ " " :-" >-'. • : :... _2:. _.'_-6T-'4

We are :ransm_',.tlng the following m.a_.erials:

....I iu
Comments:

These are: C_ :'-r your Reaues_ Sen', via: '_- ;J S /,,law
_.- For your Information - C.._uner

..-_ For your Review and ADproval _ Express Qvern_gnt

:_ For your Files --- Other - Interoffice

For your Actlon AR 023498

Sincerely. "-,

CC:

AD #3 - 7'9 7



AUG 25 '97 17:30 FR HCA BOTHELJ.- 286 485 2992 TO 88988B8 p.e3/'22

NORTH - -
CREEK _0THE".('251'81-'_00•_*X,SS-29_2ANALYTI CAL sPo_,E• (_09),_,.,200.F_,2,,_,0
ErMrom'nental Laboratoq, SeMoes PORTLAND • (503) 643-9200 • FAX 644-2205

Patam¢lrix |no Projccu Lob Waxy" Analysis Sa.,'nplcd: 7725/97

5808 Lake Vv'a.shingconBird Proje¢_Number: 124C754l BI Received" 7725/97
Kitktand, WA 98033 Project Manager: Day|¢ Ormerod Reported: 8725,'97 13:43

Total Metab by £PA 6000/7000 Sc'rl_ Methods

North Creek Aoa|:ytical ° Bothell

I B-',tch Dut¢ Date Specific R,'portingAn._ly_e Number Pr_ared Analyzed Method Limit P.e.sult Units N

NMFS (PX:9"/-1984) B707S01-0 ! Wate._._r
Antimony 0770898 7/50/97 _'|/97 EPA 6010A 0.100 _'D mg/l
Beryl|lure " " " EPA 60IOA 0.O0500 N'D "

Cadmium " " " E.PA 6010A 0.00500 ND "
Chromium " " .EPA 6010A 0.0100 HD "

Copper " " " EPA 6010A 0.0300 _ "
N_ck¢l " " " EPA 6010A 0.0300 ND "

Thallium " " P-PA 6010A 0.200 ND "

Zinc " " " EPA 6010A 0.0200 0.0204 "

Arsenic 0870053 8/4/97 8/6P_7 EPA 7060A 0.00400 _ "
Lead " " 815/97 EPA 7421 0.00200 ND "

M,'rcuty 07708$9 7/30/97 7/30/97 EPA 7470A 0.00100 ND "

Selenium : 0870053 8/4/97 Z/&t97 EPA 7740 0.00500 0.0190 "
Silver 0870337 8/12/97 8/13/97 EPA 7760A O.0200 0.0600 "

North/C"l=cT,,itic.'.l. Inc. ' ' "Referm and of report for t_t of no_es and d=fintti.o_

.V_/LV
l_i.rk ILiend'_on,Project Ma,a_Cr 1B939120thAvutul_N._.,Suit,101. BOther.WP,98011-950B page

EaSt11_15Mont.q_m_,SuiteB, ,_poM_, WA992064776
9405 S.W.NimbusA_¢nue,B_l,verton.OR97008-7132

AR 023499



AUG 25 '97 17:31 FR HCA BGTHEL.L 285 48.5 2992 TO 8898888 P.04/22

NORTH -.
CREEK
ANALYTI CAL Bo  Lt•C 251.1,200• 2.2SPOKANE• (509)924-92D0 • FAX924-9290

Envlronmer/_l _tory, SoIyiP_._ PORTLAND• (503} 543-92.00=, FAX644-2202

Paramca'i_ In¢ Projeat; Lab WaJer Analysi_ Sampled: 7125197
580_ Lag¢WashingtonBird ProjectHumber; 124C7541BI Received: 7/25197
Kirkiand. WA 9g033 Project.Manag=r:. Day|©Otto,-rod Reported; 8/25197 13:63

Organochlorine Pesticides and PCBs by EPA Method 8081
North Creek Analytical - Bothell

Batch Date Date Surrogate I_poz_ngAnalyte Number Prepared Analyzed Limits Limk Result Units N,

NMF_,' {PX-97-1984) B707S01-01 Water
Aldrin 0770854 7/'2.9/97 8/2/97 0.0400 HD ug,q
adpha-BHC " " " 0.0200 _ "
bcm-BHC " " " 0.0300 "bid "
dcl_u-BHC " " " 0.0200 ND "

gamma-BHC (Lindaa¢) .... 0.0300 H'D
Chiordzme(itch) " " " 0.|_0 _qD
slph_--Chlord=mo " " " 0.0200 _ "
gamma-Chlordane .... 0.0200 _D "
4,4"-DDD " " " 0.0400 ]q.D "
4,4"-DDE " " 0.0300 HD "
4,4"-DDT : " " " 0.0900 _qD "
Dieldrin " " " 0.0700 _D "
Endosutf-_n I " • 0.0300 HI) "
Endo_tf_ II " " " 0.0S00 hi) "
Endosulfan _lfate " * " 0.0700 _ "
Enddn " " " 0.0800 _TD "

Ea_m aJdchTde " " • 0.0800 _ "
Hcpmchlor " " " 0.0300 _ "

Hcprachlorepoxidc " " " 0.0300 "ND "
Mcthoxych|or " " " 0.500 _ "
Tox_h_ac " " " 1.50 'H'D "
Aroclor 1016 .... 8/3/97 0.100 ND "
/U'oclor1221 " " " 0.100 ND "
Aroclor 1232 " " 0. I00 HD "
Aroclor 1242 . " " " 0.100 H'D "
,_roc|or1248 " " " 0.100 _ "
Aroclor 1254 " " " 0.100 _TD "
Aroctor 1260 .... 0.100 _ "

AJ'oclor1262 " " " 0.I00 _D "
AJroclor1268 " " " 0.100 ND "

S_rrogole: TC,X " " " 40.0-130 87.8

cal,'" Inc. *Re to end of raport /or _¢xtof note.r and definirio,

Kirk Gcndro'_,ProjectMtmager 18939120_nAvenueN.E.,Suite101.8o_,e_,[.WA98011-9S06 P""_=
East11115Montgomery,Su_eB Spokane.WA9920E.J,776

9405_.W,NimbusAvenue,Beavermn,0P,97008-7132

AR 023500



AUG 25 'gT 19:31 FR NCA BOTHELi. 2E_6 485 2992 TO 8898888 p.(35/22

NORTH -.
CREEK
ANALYTi CAL • 4,,.,=.SPOKANE• (509)924-9200 - FAX924-9290

EnyironmenlalLaborato/ySetvfces PORTLAND• (503)643-9200 • FAX644-2202

l'ar4rnccLxIn¢ Project: Lab WaterAnalysis Sampled: 7/75/97
5808 Like WlzNngton Bird ProjectNumbcr: 124C7541BI ReJ:civcd'.7/25/97
Ktrkland,WA 98033 ProjectManager. Day)¢ Otmenxl Reported: 8J?_5/9713:43

Volatile Organ|c Compounds by EPA Method 8260A
North Creek Analytical - Bothell

I Batch Datz Dttc Surrogate ReportingAnalyr_ Number Prepared Ana|yzcd Limits Limit Result Units N

NM_,s(l'X.9_.lgS4) ]s_';s01-Ol -were_._Z
Acetone 0S70126 8/5/_7 &'$/97 10.0 14.5 awl
Benzene " " " ! .00 ND "
Bromobcnzcnc " " " !.00 ND "
Bromochlotomczhan¢ " " • 1.00 bid "
Bromodi=hloromcth-nc " " " 1.00 "ND "
Bromoform " " " 1.00 ]_D "
Bromomethane " " " 1.00 N'D "
2-BuCanone " " " 10.0 N_ "
n-Butylbenzen¢ " " " 1.00 led "
sec-ButTlbenz=n¢ -" " " |.00 ND "
tcrt-Buwlbenz=n= " " " I .OO NO "
Carbon disulfid_ " " " 1.00 ND
Carbont_'nch|oride " " " 1.00 ND "
Chlorobemcn¢ " " " !.00 _ "
Chlor_thaa¢ " " " $.00 _iD "
Chloroform " " " 1.00 ND "
Chioromethan¢ " " " 1.00 ND "
2-Chlorotoluen¢ " " " ] .00 _ "
4-Chloromluen¢ " " " 1.00 ]4D "
Dibromochlorom=theme " ' • " 1.00 HD " "

1,2-Dibromo-3-chloroprop_uae " " " 5.00 NO "
1,2-Dibromo_thane . e . |.00 _D "
Dibromomethem¢ " " " 1.00 HD "
1,2-Dichlorobenzenc " " " 1.00 ND "
1,3-Dlchlorobenzcne " " " 1.00 N]) "
,4-Dte.hiorobenzcne " " " 1.00 _ "

Dich Iomdifluoromeuhanc " " " 1.00 )qD "
I,I-Dichloroeman¢ " " " 1.00 ND "
1,2-Dichioroethanc " _ " 1.00 _ "
|, 1-Dichioroethcn¢ " " " ! .00 ND "
cis-],2-Dlchlorocthcn¢ " " " ] .00 ND "
tr'ans-{,2-Dichloroethrme " " " 1.00 ND "

1,2-Dichloropropane " " " i.00 ND "
t,3-Dichloropropem¢ " " " 1.00 'ND "
2,2-Dichloroprop=n¢ " " " 1.00 _ "
l,l-Diehloropropcnc " _ " l,O0 ND "
cls-I,3-Dichloropmpe_¢ " " " 1.00 ND "
LranP1,3-Dichloroprop_¢ " "m " " i.00 ND "

Nortb-_rce_alytical, inc. "Refer to end of r_port for text of _ateJ _d definitio

"Kirl_Gen_n, ProjectMana.gcr 189391201hAvenueN.E.,Suite101,.BotheU,WA98011-9508 YaS¢
E=s111115k_¢mtgorneP/,$_¢ B,SpoVane,WA99206-4776

94055.W.Nlm_$Avenue,Beaverion,OR97008-7132

AR 023501



AUG 25 '97 17::32 FR NCA BOTHELL 206 485 2992 TO 8898808 P.OEJ22

NORTH
CREEK
ANALYTICAL 80,,EL_. (425)481-9200. FAX 485-2892SPOKANE • (509)924-9200 • FAX 924-9290

Env/mr.wen/a/Laboratory Sem/ces PORTLAND .. (503)643-9200 . FAX 644-2202

P_r:zmctrLx]no Project: Lab Wazcr AJa=l),sis Scrupled: 7_5/97

5S08 Lake Washingto_ B|vd Pmjcc_ Numb¢_. 124C754t BI Kecciv_h 7GSR7
Kirkland, WA 98033 Project _gcr. D_fl¢ Ormcmd Reported- 8._5/9'7 13:43

'Volatile Organic Compounds by ETA Method 8360A
North Creek Analytical - Bothcil

I Batch Dmc Date $urmg_¢ lt,eponingAnalz!_c Number Prcpstcd Analyz=d Limits Limit Remzlt Uni_ N

NtvIFS (FX.97-1984) (continued) BT07S0I-0_ Water

Ethylbenz_ne 0870126 815/97 8/5197 | .00 ND u_i
Hcxcchlorobumdien= " " l.O0 ND "
2-Hcx_on= " " " I 0.0 NO "

lsopropylbcnz:c._e " " " | ,00 N'D "

p-lsopropyltolucne " " " 1.00 ND "
Me_ylcne chloride " " " 5.00 HD "

4--M=tbyl-2-pmtm_on= " " " I 0.0 ND "

Naphthalene " " " 1.00 ND "

n-Propyibenzen¢ " " " 1.00 ND "

Styren= " " " 1.00 HD "

1,1,1.2-T=tntch!orocrhan¢ " " " !.00 ND "

l, t ,2.2-Tetmchioroed_=me " " " l.O0 ND "

Tetmchlomcthcne " " " [.00 ND "

Tolucne " " " 1.00 HD "

],2,3-Trichlorobenzcae " " " 1,00 ND "

1,2,4.Trichiorobcuzcne " " " l.O0 HD "
1, I. t-Trickloroed_eJ_c " " " 1.00 HD "
I, | .2-'Trich|oToethtm¢ " " " 1.00 ]'i'D "

Trichiorocth=ne " " " LO0 ]_D "

Trich|orofluommethane " " " 1.00 _D "

1_,3-Trichloropropan¢ " " " 1.00 ND "
1,2.4.Trimcthylbenzcne " " 1.00 ND "

1,3,5-Trim ¢thylbeazcne " " " 1.00 _ "
Vinyl chloride " " " J.00 HI) "

o-Xylcnc " • " 1.00 ND "

m.p-Xylene " " " 1.00 _ "
Surrogate." 2-Bromopropene " " " 80.0-120 PT.O

Surrogate: 1,2-DCJI-d4 " " " 80.0-120 113 "

Surrogate: Toluene-rid " " " 80,0-120 i01 "

Surrogate: 4-BFB " " " 80.0-120 I09 "

North 7r¢-_An_al, Inc. "Refer to end o/report for _¢zto/,ot_ and de#nizio

y-J(
Kizk Gendron, Project Ms.._q_cr 18939 120thAvenueN.E.,Suite101, Bolh¢ll,WA 98011-950B P_gt

Ea_ 11115Momgomery,SuiteE, Spokane,WA 992064776
9405 $.W,Nimlu._Avenue,Beaverton,0R 97008-7132

AR 023502



AUG 25 '9? I?:32 FR HCA BOTHELL 2_6 _B5 2992 TO $898888 p._?/22

.... NORTH

ANALYTi CAL sp0,,•c5o)9,-8200•FAx,2,.g2,
._ Env/ronmenla/LabotatoP/Services PORTLAND • (503) 643-9200 • FAX 644-2205

i P,'u"_n¢trix |no Project: L,_b W_er A n=tysis Sam.pied: 7/25/97

5808 Lakc Washington BiYd ProjeczNumbc'r: 124C7541 B] Received: 7/25197
Kirkland, WA 98033 Project Ma_ag=:. Daylc Ormerad Report=d: 8/25/97 13:43

SemivolaziJe Organic Compounds by EPA Method 8270B
North Creek &nalytigal - Bothell

Batch Date Dat_ Surrogate ReportingAnalyt¢ Number Prepared Analyzed Limits Limit K=ult Uni= N,

N PelFS ('FX-9%lgg4 _,(con tl, ae_ B'r.0'7$01-01 Water

Acenaphthene 9708193 7/31197 8/7/97 4.7 ND ug/]
A¢=naphtbylene " " " 4.7 " ND "
Aniline " - - 4.7 _qD "

Anthracene • " * - 9.4 HD "
Benzoic Acid " " " 4.7 ND "

Benzo (a) imthra=cnc " - • 4.7 HD "
Benzo (b) fluoranthcne " " " 47 ND "
Benzo (}_) fluoranthr, ne " " _ 4.7 ND "

Benzo (shi) pcrylcrt¢ " " _ 4.7 ]qD "
Bcnr.o (a) pyren¢ - - - 4.7 _ "

Benzyl a|r,,ohol " - " 4.7 HD "

B i._(2-ch Ioroer.hoxy)methan© " ." " 4.7 HD "

B i_(2.chloro _j_y|)_thex " " " 4.7 HO "

B is(2-chloroisopropyl)ethcr - - - 4.7 Iq'D "
IBis(2-ethylh exyl)phthalat= " " " 9.4 56 "

4-Bromophc.ny] phcnyl e_cr " " " 4.7 ]_D "
Buzyl benzyl phthsdatc " " * 4,7 ND "
C_bazole " " " 9.4 N'D "

4.-ChloroanitinC " " " 4.7 'ND "

2-Chloronaphthalcne " " • 4.7 HD

4-Chloro-3 -methylphenol .... 4.7 led
2-Chiorophenol " " " 4.7 ND

4-ChJorophcnyi phcnyl ¢L_cr " - " 4.7 HD
Chryscne .... 4,7 ND "

DibtP.zo (a,h) anthracene " " " 4.7 "ND "
Diber, zofunm " " " 4.7 ND "

Di-n-buwl phthalate " " " 9.4 7¢D "
1,3-Dichlorobeuzene • • " 4.7 _ "

1,4-Dichlorobenzene * . - 4.7 ]_D
1.2-Dichlorobcnzmze " " " 4.7 iN'l:) " _
3,3 -Dichlorobcnzldiue - • , 94 ND "

2.4-Dichiorophr_no) " • " 4.7 _D "

Dicd_y[ ph_,zlam - . - 4.7 _ "
2,4-Dlmeffiylphenol " " " 4.7 N'D "

Dimethyi phthe,tatc " " " 9.4 ND

4,6-Dinitro-2-m,-thylplu:no! " " " 9.4 _ "
2,4-D_nluophtno| " * " 4.7 HD "
2,4-Dinitrotoluen¢ • * " 4.7 ND "

North Cr¢¢k_mai_t'_[, htc, • "1_Jffer=o end of report for teJl of notez and deJ_nilim

18838120th AvenueN.E. S_ 101, Be=elLWA98011-9S08
East11115Montgomery.Su)teB, Spokane,WA99206-4776

9405$.W. NimbusAvenue,Beavezton,OR97006.7132

AR 023503



AUG 25 '9"7 :I';":3"3FR HCR BOTHELL 286 4B5 2992 TO 8898E30E3 P.08/22

NORTH - -
- C R E E K 80THELL • (425}48t-9200-FAX485"2992ANALY'i'I CAL s0K,NE•<5o91,w,2oo•FAXg24

Environmental laboratory SeMces PORTLAND • (503) 643-9200 • FAX 644-2202

Pa.-amcr.rixlnc Project: Lab Water Analysis Sampled: 7/25197

5808 Lake Wa._hington Btvd Project Number: 124C'7541 B! RecrJved; 7_197

iKirkland, WA 98033 Project Man=g¢_. Dayl¢ Ormcrod Reported: _P..5/97 13:43
Semivolatile OrEanic Compou=ds by EPA Method 827DB

North Creek Anclytiea[ - Bothe[[

Batch Date Date Surrogate RepomngAnalym , . _lumber Pmpmmd Analyzed Limils Limit Rc_utt Units ]_

N MF$ _'PX-97-198d) (cgntinued) B70750 l-U1 Water

2,6-Diniltotoluene 9708193 7/31/97 8/7/97 4.7 ND ug/I

Di-n-ocvi phthatate " * " 4,7 HD "
Fiuonmthene _ " " 4.7 _ "

F|uomnc " " _ 4.7 ND "
Hcxachlorobenz_e " • " 43 "tiE) "

Hexachlorobutadiene " " " 4.7 ND "

Hexach |or ocyclopen_.dicne " " " 9.4 HD "
Hc.xa_loroethan¢ " " 4,7 "ND "

|_dcno (I,Z,3-cd) pyt_n= " " " 4.7 NO "

I_ophoronc ° " " 4.7 HD "

2-Mcthylnaphthalene " " " 4.7 ND "
2-Mcthyiphcno|: " " " 4.7 ND "

3 & 4-Met_ylpheool " " 4.7 _D

_:phthaienc .... 4.7 _ "
2-Ni_oanilin= " " " 9.4 HD "

3-Nitroa_ilin¢ " " " 9.4 HD "

4-Nitronnilin¢ " " " 9.4 _ "

Nitrobanz_n¢ " - " 4.7 _D "

2_Hitrophcnol " - • 4.7 _ "

4-_il_'ophcnol - ,' " .9.,I, 'HD "
N-Nitrosodiphenyiemin¢ " " " 4.7 H'D "

N-Nitr osodi.n-propyiamin,- * " " 4.7 ND "

Pentachlorophenol " - " 9.4 ND "
P-hcnan_n:nc " - " 4.7 "biD "

Phenol " " " 4.7 HI) "

Pyren_ " " " 4.7 ND
1,2,4-Trichlorobenzcae * " " 4.7 HI) "

2,4,5-Trichlorophcno| " " " 9.4 ND "

2,4,6--3"richloropheno| • , " 4.7 H'D "

Surrogate." 2-FP " " " 21-110 71 _ -
Szc-rogate: Phenol-d6 ° " " lO-l lO 79 "
SL_ogat¢: 2.4,6.7"BP " " " 35-1J4 72 "

Surrogate: Nttroberczene-d$ * " " 43-116 83 "

Surrogate: 2-FBP _, ,, w 10-J23 50 "

Surrogate: p-TerphcrtTl-dJ4 " " " 33-j41 68 "

J

Nor_ CrelkT_l , Inc. "R_fer to end of report for t"_t of notez and definiflo_

-_ura L buUon, Director; _aJyti-..al Services P ag,

189391201_AvenueN.I:.,Sure 101,Bot_ti, WA98011-950B
EastHl15 Montgomery,Su_ _, Spok_Jl¢,WA9_0_-477fi

9405S.W.NImb_ Avenue,Beaver_n,OR9700B-7132

AR 023504



P,UG 25 '97 I?:33 FR HCA BOTHELL 206 485 2992 TO 8898808 P.09/22

NORTH
CREEK
ANALYTi CAL .o,.EL- ,,251,8,.200•FAX,sS2,,2SPOKANE= (509) 924-8200 • FAX824-9290

Env/tomymn/a/Laboratory Services PORTLANO• (503)643-9200 • FAX644-2202

Pammeu-/xlnc" Project: Lib WazcrAnalysts Sampled: 7/2._97
5808 L,_e WashinstonBird ProjectNumbcn. i24C7541B[ Received; 7/25/97
Kirkl_d. WA 98033 ProjectManacct: Diy|= Orm=od Reported: _d25/9713:43

..... ..,To_'talMctalsb_i£_-A:6OOO'fTOOQ'S..eHes:JYLe(hodslQuaIit'y.... """"'::=:""-'"':=";:L_:'":" :"" "
"" '" ....................... •.................... . . . ", =._.'. "":.3="= :'._._,- ,:'-'.,_ :- ;_." . '.'.'.,: ; . ":..

I Date Spike Sample QC ReportingLimit Recov. RPD ' RPDAnalyt= Amdyzcd Level Result R_uh Units Rccov.Limits % Limit •% h

Batch: 07"70.889 DatmPrepared: 7/3,0(97 Extr=ctionMHtmd: IBrCI Di_c_;tion
B.lank 07"/0889-BLKI
Mercury 7/30/97 ND mg/l 0.001OO

L CS 0"_ossg-BSI
Mercury 7/30/97 0.00800 0.00570 mg/l 70.0.110 • 114

- 0770889-DU_..1 _'707501-.01
Mercury 7/30/97 ND ND mg/l 20.0

Matrix Spike 07"/08_)-MSI ]3707.501-01
Mercury 7/30/97 0.00500 HD 0.00503 m¢/l 75.O-125 101

Matrix Spike Dup 0770889-MSDI _707501-O1
Mcrcur7 7/30/97 0.00500 "ND O.00507 mg/1 75.0-125 101 20.0 0 -

Batch: 0770898 Date Prepured: .7/30/97 Extraction _Method: EPA 3OIO
Blan_ p770898-BLKl
Andmony 8/I/97 ND toga O.100
Beryllium " ND " 0.04)500
Cadmium " biD " 0.00500
Chromium _ N.D " 0.0100
Copper " ND " 0-0300
Nic_I • _FD " 0.0300
Thallium " ND " 0.200

• Zinc " NO " 0.0;_00

LCS 0770898-BSi •

AnT,_nony 8/!/97 1.00 0.958 rag/1 80.0-120" 95.8
Bcrylllum " 1.00 0.938 " 80.0.120 93.8 .
Cadmium " !.00 0.944 " 80.0-120 94.4
Chromium " 1.00 0.984 " 80.0-120 98.4
Copper " i.00 0.9.54 " 80.0-120 95.4
Nickel " 1.00 0.947 " 80.0.120 94.7

:_ Thallium " !.00 0.972 " 80,0o120 97,2
Zinc " i.00 0.951 " 80.0-120 95.1

Duplicate O_770898-DUPI W707501-01

Antimony 8/1/97 _ H'D mFJI 20.0

Nor_r_dyxicaJ, Inc. "Refer toend of report for text oJnote_ and defmdtic

I_irk_cndro_ Projcc_Manager 18939120fflAvanueN.F,Suit=101,Bothell,WA88011-9508 lPa[
East11115Momg0mery.Suite8, 6po,v_ne,WA99206-4776

9405S.W.NimbusAvenue,Beaver'_n,OR97008-7132

AR 023505



AUG 25 '97 17:3"3 FR NCA BOTHELL 286 485 2992 TO 8898888 p. i@/'22.

NORTH _
CREEK
ANALYTI CAL •<4 l,a,9200• 485SPOKANE= (509)924-9200 - FAX924-92£0

Envlronment_ Laboratory Services PORTLAND• (503) 643-9200 - FAX644-2202

P_umeuix [.c Project: Lub WaterP,n:dysis Sampled; 7/?-3197
5808 Lakc wa._tngta_ Btvd ProjectNumb=: 12¢C7541B[ R=ccqved: 7r2sR7
Kiekhmd, WA 98033 ProjectManngcv'. D=y|cOvmct'od Rc'por',cd: 8J"2_/_713:43

".".:." :: :::'::,:..". ,. " . Total'Me't_ls by'El>X:_O00/70.O_)Sed_;,._ahOds]Quality Control:':i;': -": "_ ?':(i='_:,:-:. ::: " "i
m

4

I Date Spike Sample QC ReportingLimit 1Kccov. R,PD [O_PDAnatytc Analryz=d Level ?,_Ju|t _.e_lt Units Eccov.Limits % Limit % _1

Depllc.tte(continued} 0"F/Og98-'DUP| B70"750(OI,
Beryllium 8/1/97 ND T4"D rag/! 20.0
Cadmium " "ND ND 20.0
Chromium " HD "ND " 20,0

Copper " ND ND " 20.0
Nicke] " _D HD " 20.0
Thallium " ND _ " 20,0
Zinc " 0.0204 0.0750 " 20.0 114

I_= trix Spike 07'70898-MS 1 B707501-01
Antimoay 8/i/'97 1.00 _ 0.839 rag/! 80.0-120 83.9
Beryllium " 1.00 ND 0.757 " 80.0-120 75.7
Cadmium _ " 1.00 _ 0.794 " 80.0-120 79.4
Clvomium " L00 7¢D 0.745 " 80.0-120 74.5
Copper " 1.00 ND 0.839 " 80.0-120 83.9
biickcI * 1.00 ND 0.701 " 80.0-I20 70.1
Th_Jlium " 1.00 ND 0.789 " 80.0-120 78.9
Zinc " 1.00 0.0204 0,852 " 80.0-120 83.?,

_WIstrix Spike 07_70898-MS2 Bq'0750I-Ol
Pmtimony 8/1/97 2.00 "ND 1.B4 mg/l 80.0-120 92.0
Bcryliium " 2.00 "ND 1.67 " 80.0-120 83.5
Cadmium " 2.00 NO 1.76 " 80.0-120 88.0
Chromium " 2.00 I',ID 1.70 " 80.0-120 8S.0
Copper " 2.00 HD 1.78 " 80.0-120 89.0
Nir,kcl " 2,00 NO 1.64 " 80.0-120 82,0
Thallium " 2.00 ND 1.79 " 80.0-120 89.5

Zi,_¢ " 2.00 0.0204 1.80 " 8q.0-120 89,0

Matrix Spike Dup 0"770898-MSDI B90750,I--01
Antimony 8/1197 1.00 ND 0.813 mg/I 80.0-120 81.3 ;0.0 3.15
Bcryllium " 1.00 ND 0,745 " 80,0-120 74,5 20.0 1,60
Cadmium " 1.00 ND 0.794 " 80,0-120 79.4 20.0 0
Chrom_.um '* 1.00 NO 0.743 " 80.0-120 74.3 20.0 0.Z6_
Coppcr " i ,00 ND 0.841 " 80.0-120 84.1 20.0 0.238
Nickel " 1.00 ND 0.686 " 80.0-120 68.6 20.0 2.16
Thallium " 1.00 ND 0.798 " 80.0-120 79.8 20.0 1.13
Zinc " 1.00 0,0204 0.836 " 80,0-120 81,6 20.0 1.94

North _=k_p_lytical, ln¢, *Refer to end of report for text of notes and deftni&ia

Kirk _ct_d_or_,ProjectMtmagcr 189391201hAvenueIrE. Suite10;, BarbellWk98011-PSOB Pag
East111lSMontgomery,SuiteB.Spokane,WA992054776

9405$.W.Nlm0usAvenue,l_eaverton,OR97008-7132

AR 023506



RUG 25 '97 17:34 FR NCA BOTHELL 206 485 2992 TO 8898888 P.11:22

X NORTH
CREEK -

ANALYTi CAL • {425)481-9200- FAX 485-2992SPOKANE = (509)924-9200 • FAX 924-9290

Env/romneu'da/Laboratory Serv/c_s PORTLAND • (503)643-9200 • FAX 644-2202

Param¢lrJx ln¢ Project: Lab WatG Analysis ' Sampled: 7/25/97

5808 Lt_k¢ Washington Bird Project Number: 124C7541 B! Received: 7/2_/97
Kirkland, WA 98033 Project Manager: Dayl¢ Ormerod R_ortcd: 8/25/9/13:43

• _ :: .i':):.;i"-"i:_ii,!:"::; ": :: Tota.IMetal_ by EP_:6000/:7000:.Serie_:Me_h'0d_.Qu_lity'Cofitrol :"_ : ;:' : : .--; :,,. .... :,:: ._
!: ;;.:..i :. ':" '!'::_'_i;i'['!;..["":.!:: :"" ! .' : ': , "" :; ": '!'Nli'_h' _:-; :: ;; !i!: :i'TT;- :-: ;:-:

I Dare Spl¢ Sample QC Reporfin I Limit Recov. RPD RPDA_alyte Analyzed Level Result Re-auk Unit_ Recov. Limits % Limit % H

Batch: 0870053 Date Prepared: 814/97 Extraction Method: EPA 3020
Blank

Ars=lic 8/6/97 ND m_Jl 0.00400
Lead 8/.Td97 _ = 0.00200
Selenium 8/6/97 ND " 0.00500

UCS 087005'3-B,S1

Arsenic IV(z/97 0.0500 0.0552 mg/] 75.0.125 I I0 "
Lead 8/5/97 0.0260 0.0269 75.0-125 103
Selenium !1/6/97 0.0250 0.0226 " 75.0-125 90.4

Duplicate 087Q0_-DUPI B707523-04

ArS=ni= , 816/07 ND HD m8/I 20.0
Lead 815/97 ND ND " 20.0
Selenium 8/6/97 ND ND = 20.0

Matrix Spike 0870053.MS 1 8707523.-04

Ancni¢ 8/6/97 0.0500 _ID 0.0526 mg/l 70.0-130 lOS
Lead 8/5/97 0.0260 ND 0.0260 " 70.0-130 100

Selenium 8/6/97 0.0250 ]¢D 0.0199 " 70.0-130 79.6

Matrix Spike Du E 0870053-]_ISD1 8707S23-04

Arsem¢ 8/6/97 0.0500 H'D 0.0,507 mg/l 70.0-130 101 20.0 3,88
Lead IV5/97 0.0260 ND 0.0264 " 70.0-130 102 20.0 1,98

Selenium 8/6/97 0.0250 ND 0.0207 " 70.O-130 82.8 20.0 3.94

B.tch: 0870337 Date Prepared: 8/I2/97 Extraction ]V/ethod: EpA 3010
Blank

Sliver 8/13/97 ND mg/I 0.0200

L._ 0870337.BSI

Silver 8/13/97 1.00 0.933 mg/l 75.0-125 93.3

Duplicate 0r/0337-DUP| 13"708007.-01

Sliver !1/13/97 HD _ID ms/l 20.0

Matrix Spike _ 8708007.01

Silver 8/13/97 1.00 "t4D 0.914 rag/1 75.0-125 91.4

-Non. i._,..._tical,h:'_..u=.._.._j../_Inc.. *.Refer to end of report J'or t_t o.[noteaand de:#.i=
Kirk Gen0rb0_ Project Man.',,,er 18939120_1AvenueN.E.,Su_ 101.Bo_elLWA98011-9S08 Pat,

East11115Montgomery,SuiteB. Spokane.WA 99205.4776
9405$.W.NImbosAvenue.l_eaverton.OR97006-7132

AFt023507



AUG 25 '9? I?:34 FR NCA BOTHELL 2E]6 485 2992 TO 8898888 P.12/22

NORTH
CREEK
ANALYT! CAL BOTHEL• ,2S)481-  00•FAX,eS-2 g2SPOKANE• (509)924-9200 • FAX924-g290

F_mtlttm_ Laboratory Se/vlc,es PORTL/_O • (503)64,3-9200 • FAX644-2202

Parametrixln¢ Project: Lab Wat_ Analysis SRmpled: 7/'25197
5801 Lake WashingtonBird ProjectNumber: 124C7541BI Received: 7/25197
K.|rlda.nd,WA 9805] ProjectManag¢_ D_tytcOrrnerod _cponed: _/25/9'713:43

• . • =..:. :i.-:.:..-....:, ,.-:..?-::..T0/ta.l ..M._ta.b:b7 EP_A 6000_.000 S.¢rLm.':M.e_.h.'o_d_Q_,a!!__C0ntrbl:'i:_!'_":,.;..: ..... .; .._ .. • .: ...•" . :..i :. :-.:-:-:?:.'..::.:--i."..::-_-:}i:i_::../::i::;.:::i::S_hc._ek:x_=._t)_i_.m_t_!_:_.._i.:_i_!_;_:;::_::_::!:_._:.`.!. .,. .... . .. :

Dntc Spike Sample QC ReportingLimit Kccov. P_D ILPDAnalytc Annly;,.ed Level Result R_ult Units Recov.Limi= % Limit % N

Matrix Soike DuR 08_7033.7-MSDl S708007-01
Sliver 8/13/97 1.00 ND 0.853 mM 75.0-125 85.3 20.0 6.90

Not__ _ A_ti_.a_, inv. "Refer to end of report for text of notes and definitte

i

Kirk _cndrot_,ProjectManager 18939IZ_h AveraeN.E.,Sui_101,Buthdl,WA9B011-9508 Page
EaSt11115MOItlyomery,Su_ 1],Spokane,WAgg?.06-4Tf6

_405$.W.NimbusAv_nua.5t:awrton.OR9r_1_.7131

AR 023508



AUG 25 '9"? I?:35 FR HCA BOTH_I L 206 _85 2992 TO 8898888 P.13/22

NORTH --
O R EE K Bo mLL•<,2s481+200.4 s.29 2ANALYTI CAL sPo m•(5091,2+,200.FAx.4- 2
Env/ronrrtentaJ Laboratory Serv/ces PORTL._iD • (503)643-9200 • FAX 644-2202

Paramctrix in¢ Pro_ecu Lab Water Ar_ysis Sampled: 7/25/97

5808 Lake Washington Bird ProjectNumber: 124C7541 BI Kec=ived: 7/25/97
Kirkl=nd, WA 98033 Project Managc_. ]:)aylc Ormerod Reported: 8/2_/97 13:43

"" • ." .' """;:-:O.rganoEbI0rin'e]P_ki_ide_ a'nd PCBs. by."EPA'Metbod 8o81]o_alJt_Cont_l':;_.;=.:;..:::."_.:: _." . • -

• : " .': .". _/.: :: ."_':'".!"'.;.::';'-'-_:_...;.".N.°.rt,..h,.C.r..e.e.,k A.nalyt' .ca.i'-".B.°th .eJ-[."-'""i:,..."::::-.'--.:.: .'.;.:/-':_::/_'." ": -;"L:.": - ....

I Date Spike $=z_pie QC ]_porting Limit _,¢¢ov. P_PD P.PDAnalyte /malyzed Level Result Result Uniz= Rccov. LimiLs % Limit % N.

,Batch,.'_ 0"770854 Date Prepared: '7/29/9"/ Extraction Hethod: EPA 3520/600 _eries
Blnnk 0'7"/0854--BLK|

Aldrln 11/2../97 ]ND ug/l 0.0400
alpha-BHC " biD t 0.0200
bcm-BHC " _ " 0.0300

dcIta.BHC " ND " 0.0200

gamma-BHC ('Lindane) " _ " 0.0300
Chlordan= (tcch) " IN]) " 0.150
_lpha-Chlordanc " ND _ 0.0200

gamma-Chlordane " ]NO _ 0.0200
4,4".DDD " NO e 0.0400

4,4"-DDE " ]N]) " 0.0300

4,4"-DDT _ " N_D " 0.0900
Dieldrin " JN:]D " 0.0700
Endosulfan 1 " _ " 0,0300

Endosu|f=v'_ II " _l) " 0.0500
EndosulFanstttfaJe v ]ND " 0.0?00
£ndrin " ]N]) " 0.0800

Endrin aldehyde " POD " 0.0g00
Hcpr,lchior " _ " 0.0300

H=p_achlor cpoxide " IN]) " 0.0_00
Mcthox),chlor " ND " 0.500
Toxaphcne " h'D " 1.50

Arocior 1016 8/3197 I_D " 0.I00

ArOclor 1221 " IN'D " 0.100
ArOcior 1232 " IND " 0.I00

Aro¢|or 124.2 " _ _ 0.100

Aroclor 1248 " IN'D " 0.I00

Aroelor 1254 " pT]) " 0.100

/_rocior1260 " ND " 0.100 .

Ar0cior 1262 " lqD " 0.100

Aroclor 1268 " l_O " 0.100 _

Surrogate: TCX " 0.200 0.163 " 40.0-130 _1.3 --

LCS 0"TT0_.c.t.]_l

Aldrin _/'Z/97 0.250 0..?.I g ug/l 45.0-143 87.2

g;m_ma-BHC (_ind=m¢) " 0,250 0.194 " 45.0-147 77.6

Plcpt=chlor " 0.2_0 0.122 " 37.0-156 48.g
Arocior 1260 8/3/97 10.0 "/,65 " 3_.0-I2.2 76,5

North ek An 'col, Inc. *_ef¢r to end of report for Igxl of noMs ,_nd defin[Jio

"Kirk ,:ndron, Project anagcr 189391201hAvenueN.F.,Su_te101,80thelt,WA08011-0508 _G_' 'M P=Lge

_.ag11t15 Mont00mer/.SuiteE, 5_oVane,WA 99206-4776
9405_.W.NimbusAvenue,Seave_n, OR97008-7132

AR 023509



AUG 25 "9? 17:35 FR HCA BOTHELL 286 485 2992 TO 889980S P.14/22

NORTH _

_ CREEK BOTHELL - 481-92D0 = F_X 485-2992ANALYTi CAL •c50,) 2,.,2oo•FAX,. ,2,0
t

E.nWronmenla/Laborato/y Services PORTLAND• (503)64,3-g200 = FAX644-2202

P:r4m¢_ Inc Project: Lab Wax=rAn_Jysls Szunptcch 7/25/97
580g Lake W.._hingtonBird ProjectHumber: [24C7541 BI Received: 7/25197
!_irkl_J_d,WA 98033 ProjectManager: Dayl¢ Ormerod Rcportcd: 8/'25/9713;43

.. : . • . ...... ?,O.rganochlorlnePestlcsdes.andPCBs by.EFAMethod 8081/QuaUty.Control_.::,:; ::'.:,:.".... ::' :'. .....
• ' . • - ' ' ' . ' " " " "'..:. ':.':-"::",:':,":; " E'" ." _-::'_' ".. "'; ....... .-':° -,;- ....... : ..... . ' .' : '.':-_," '_' _,. .'_'.'..':" 'c- ": ," ', - ".',' . ,"

.... . :. : " " : ;.-".:'::.:_'_",:-":i.::_--_O..rt..hC..r._,k..A.n.a.i_.Lca..L'..'B°tbF!L .'. .'" _.::':.-"_':-:_;::::::::"::..."':]':." :..:."" ,: L

Dale Spike Sanlpi¢ QC Reporting Limit Rccov. P,.PD P,.PD/_n_yze_t AnalTz:d Lcv¢t Result Result Unlts l_=cov.Limi_ % L;mh % N

LCS (_0.anue.d) O_0_,S4-BSL
Surrogate: TC..X 8/3/97 0.200 0.166 =g/l 40.0-130 83.0

I,CS Dup 0TT0854-BSD1
Aldrin 8/2/97 0.250 0.220 us/l 45.0-143 88.0 36.0 0.913
garnma-BHC (Lindanc) " 0.2,50 0.197 " 45.0-147 78.8 25.0 1.53
llcpta_lor " 0.250 0,124 " 37.0-156 49.6 37.0 1,63
Amclor1260 8/3/97 I0.0 7.77 " 33.0-122 77.7 21.0 IJ6
Surro&,alG:TC.X " 0,200 0.]77 " 40.0-130 88.5

)qortllC_ _'_tical, Inc. *Refer to end of reporl /or text of notes and deJ'mJti,

_rk G_:ndro_,Projc:t Manager 18939l_0t_A_'enueN.E.,Sutte101.Bo_e(I,WA88011.9508 P=z8,
East11115Montgomery,Suite8, Spokane,WA992064776

9405$.W.NimoUsAvenue,Beaverton,OR9700S-7132

AR 023510

....... l i



AUG 25 '9"7I?:36 FR HCA BOTHELL 206 _85 2992 TO 88988E_8 P.15/22

NORTH
CREEK -
ANALYTi CAL Bo E,• ,200• 29,2SPOKANE• (509)924-9200 • FAX924-9290

_1 Env/ronmenla/Labora_ Services PORTLAND• (503)643-9200 • FAX644-2202

Patametrixlnc Project: Lab WaterAnalysis Sampled: 7/25/97 -
5808 Lake Wa._hinBtonBird Project Number: 124C7541 ST Received: 7/25197

Kirkland, WA 98033 ProjectManage.r: DtryleOrmerod P,.cported: 8/25/97 13:43

• " ":.. i: ;."" :_""" .:. :" :-.'. :' :Volatile O_ga'ili_"C6"/_pb6"xii]5"b3(.EPA-.'TMethixl'$260A/OtialitTControl :" ":-'-:-_'%-:-<"/.;.':::".-:._'_:-__..
. ''. . . ...., . . ,, . .. ,_:, .._.._._:...._:..;. .._:. ,_._ . .%::,._.;,_.2 ,;._,,,, .... .,..: .....,._ .,....o._ ....... .it.., ,_. ;_ .

_ i"! .. ' .'- .': : -.. '.' :.,_;,.. : .-::_;_:'j_]OHhCr_k-'An=dytlcal-. Both¢li "" .. ::.:...:..... :......: .. ,.:..;...: ::..:.;.y_ .._..:e;................ ............... , ............... ..... . ..:.... ..-; ............ : _: . L...... :"., """ ..'_L

Date Spike Sample OC Reporting Limit Recov. RPD RPDAnnlytc Analyzed Level l_¢sult l_.¢=ult Units rtccov.Lind_ % Limit % N(

Batch: 0870126 Date PreDared: 8Ps/gT _tractloo Method: _-Ph. _;030
Bh_,rl)_ 087012f-BLKI

Acetone 8/5/97 /qD up,,/I 10.0
Benzene " ND " LO0
Bromobcrw.e_e " 1_ " 1.00
Bromochloromclhemc • ND " l.O0
Bromodichloromcthane _ IND " 1.00
Bmmoform • ND " 1.00
Bromomethanc " ND " 1,00
2-But,_one • ND " 10.0
n-Butylbcnz=nc " ND " 1.00
s¢c-Btttylbenzcnc " _ 1.00
tert-BuwIbcnzcne " ND " 1.00
Carbondisumd= " ND " 1.00
C=rbontelrachlodde " N]) " 1.00
Chlorobca_.cn¢ m _ " ] .00
Chloroech_J_c " ]q'D " 1.00 --
Chloroform - _ " 1.00
Cldorometh_e " _ " 1.00
2-ChLorotoluen¢ . ND " 1.00

4-Chloror.olucn¢ * N'D " 1._0
Dibromochioromcttumc * _ " 1.00
1,2-Dibromo-3..chiomprop_nc " lq]) " 5.00
] ,2-Dibromoeth_c " _ " 1.00
Dibromometb_c - Z_' " 1.00
1,2-Dichiorobenccac P_D " 1.00
1,3-Diehlorobcnzcn¢ " ]'¢D " 1.00
1,4-Dichlorobenz¢ne " _ ." 1.00
Dichlorodifluoromcthan¢ " fed " 1.00
1,I-Dicidomethanc " IN'/) " 1.00
t,2-Dichlorocthane " ND " 1.00
l, I-Dtchlorocd_cn¢ " ND " 1.OO
cis- 1,2-Diehlomethcn¢ , ND " 1.00
trans-1,2-Dichlotoethcn¢ - ND " 1.00
1,2-Dichloropropan¢ " ]_B " 1.00
1,3-Dichloropmpane " IND " 1.00
2,2-Dichloropropan¢ . l_ " 1.00
1.I-Dichloropropenc " ND " 1.00
cis-t ,3-Dichloroprop=nc " ND " 1.00

North (_ek_yticad, Inc. "Referto endof report for textof notesond definitiol

4-/
-Kirk G6nd'ron,ProjcciManager 18939120thAwnueN.E.,Suite101,B0th_.WA98011-9508 P'_g¢

East11115MomgomeZT,SuiteB,SpoKane.WA99206.-4776
9405S.W.tamb_sAvenue,_e_verton,0R97008.7132

AR 023511



AUG 25 'gT I?:36 FR NCA BOTHELL 286 485 2992 TO 8898888 P.16/22

_ NORTH
CREEK -
ANALYTICAL 80ELL-(,25) 1 •F,85.2,92SPOKANE • (509)924-9200 • FAX 924-9290 '
EnWronmen_Labora_ty Se_ces PORTLAND • (503)643-9200 • FAX 644-2202

PataaleLrixInc Project: Lab WatcrAnalysi$ Samp}ed: ?/'25197
5808 Lake Washington Bird Projg¢_ Number: ]24C7541 BI Received: 7125197

KirklaJ_d, WA 98033 Project Manager: Daylc Ormcrod gcgoncd: 8/25/97 13:43

• i : : "::i :":'.<_':--;_:'".'.';:• :.:":-;'..'-:.V.,o.lati!e Organi_ Comi/6iiiiai:...b'y'.'_'_M/:m6a.S2@gQUa]!ty..Con_ot'-".: :...;. :.. i : :".---.:: :: -:...
. • ._ ": ." '..':-'-:,...:. :::'. ' . ' ":".-::'. ......... . . North Creck-_oa.ly_:cal 6:.]Both©lE-;' : ..;" ;:....... . .. :........ ; ....... ._':.. '.'.. ' ....

Date Spike Sample QC Reporting Limit R.ccov. R.PD R.PDAnaty,= Analyzed Level I_.=sult R_sult Units Recov. Limits % Limit % 1_

BIn n k (continued) 0870126.]BLKI

• trans- 1,3 ,Dichloropropcne 8/5/97 ND ug/l 1.00
Ethylbenzen¢ " _ = 1.00

Hexachiorobuta_i=n¢ " ND " 1,00

2-Hcxanone " ND " 10.0

Isopropylbenaen¢ • ND " 1.00

p-Isopropyltotucn¢ - ND " 1.00
Mothy|ca• chtorid= IND " 5.00

4-Mcthyl-2-pcntanone " ND " 10.0
Naphthalene " NO " 1.00

n-PropylSenzen= " ND " 1.00
S_rcnc " IYD • 1.00

I,t.l,2.Tetrachtoroethanc " I_D " 1.00
i,t ,2,2-Tctrachloroethan¢ " ND " 1.00

TetrachJorocth=ne " IND " 1.00

Toluene " ND " 1.00

] ,2,3 -Tric-hlorobenzcne " ND " 1.00
1,2,4:Yrichlorobcnz¢_¢ " ]_D " 1.00

l,l,l-Tr_chloro¢¢henc - ND " L00

I. 1,2-Trlchloroc_an¢ ND " 1.00
Trichlorocthene - h'D " 1.00

Trichlorofluorome_aa= - ND " 1.00

i ,2,3-Tfichloropropan_ ,, ND " 1.00

1,2,4-Trimethylbcnzmc " i'q'D " 1.00
1,3,5-Trimedvlbcnzcnc ND " ] .00

Vinyl chloride " ND " 1.00

o-Xylene - ND " 1.00

m,p-Xylenc - /_D " 1.00

3urrogme: 2-Bromopropene " 20.0 19.4 " 80.0-120 97.0

_urroe_ate: 1,2-DC.A.d4 " 20.0 21.2 " 80.0-120 I06 _

Rurrog_:te: Toluene-riB " 20.0 2D.6 " 80.0-J20 I03
Surrogate: 4-_BFB " 20.0 21,3 " 80.0-]20 108

LCS_ , 0870126-BS1

Benzene 8/5197 10.0 10,8 uF=J] 80.0-120 108
Chlorobcnzene " I0.0 10.4 " 80.0-120 104

1, l-Dichloroethcn¢ " lO.O 10,6 " 80.0-120 106

Toluene " 10.0 10.5 " 80.0-120 lO:_

Trichlorocthcne " 10.0 10,6 " 30.0-120 106

North_?ckgical ' Inc. *Refer to end of reporl JSr l_t o/notesa.d definlt_

Kirk O_narok, Project Iv_qagcr 18939 120thAvlmueN.F_Suite101,Bolhalt,WA98011-9506 P_.
East11115Momgomery.SuReB. Spokane,Wk 98206-4776

9405 S.W.NimbusAvenue,Beaver'ton.OR97008-7132

AR 023512

I



AUG 25 '97 17:37 FR HCA BOTHELL 286 485 2992 TO 889_138 P.19/22

NORTH _.
CREEK
ANALYTI CAL 80T. LL• •SPOKANE • (509)924-9200 • FAX 924-9290

ErrdronmenBIIJboratoryServlc_ PORTLAND • (5G31643-9200 • FAX 644-2202

Parumctrix in¢ Project: L=b W-',tcr An=iysis Sampled: 7/25197 --
5g0g Lake Washington Blvd Project Humber. 124C7541 BI K¢ccived: 7/25/9/

Kirkl=md, WA 95033 Project Manager. Dwle Ormcrod R=portcd: 8/25/97 13:43

_ :,::i 7:.:;'," ".';i:::".,._._""j_:..;_.:!V'o.!atile OrP=ic compo_n@ b_'T.JpAi,_e*b_d:821_'0_/Q='alit_Cb_tr_]',"-'.' _-".._=:.'!','".. ;7. ",'. ,: ; .
............ • ............. -_ ............................. , ":' '=.Z:- . =_._ "_',. ":..;.., _.., . :._ "...... ....,.

I Date Spike Sample QC Reporting Limit Kccov. RPD RPDAnalyt¢ AnslTz_d Level Result Result UnJu Re=or. Liroi_ % Limit % N

L_CS (continued) 0r/0|26-BS1

Surrogate" 2-aromoprope_r 8/5/97 20.0 19.3 =.¢/1 80.0"120 96.5
Surrogate: 1,2.DCA-d4 " 20.0 21.3 " 80.0.120 lOd

SurrogoJ¢: Toluene-d8 " 20.0 20.3 " _0.0-120 ]OJ
3w'rog=te: 4-BFB " 20.0 23.d " aO.O.120 118

Matrix Spike 0_870126-MS I 8707501-01

Benzene 815197 10.0 ND 11.1 ug/l S0.0-120 I11
ChlorobcJ_._e " 10.0 HD 10.7 " g0.0-120 107

1,I -Dichlomethene " I 0,0 ND 11.2 " 80.0-120 ] 12

Toluene " !0.0 _ IO.S " 80.0-120 108

Trichlorotthcn¢ " 10.0 HD 10.8 " $0.0-120 108
Sttrro&,ate: 2.Bromopropene " 20.0 19.4 " 80.0-120 ,07.0

3ur_ogate: ],2,DCA-d4 " 20.0 22.7 " 80.0-120 114

Surro&at¢: Toluene-d8 " 20.0 20.1 " 80.0.120 101

SurroEo:e: 4-BFB n 20,0 23.9 " 80.0-120 119

Mntrix Spike Dup 0870126-MSD._.._.]_] ]8707501-01

Bcazea¢ _V5197 I0.0 ted 11.2 ug/l 80.0-120 112 15.0 0.897
ChlorobtnzrJlc " 10.0 1NTD 10.7 " 80;0-120 107 15.0 0

l, i-Dic._lorocthene = 10.0 _D 10.9 " 80.0-120 109 15.0 2.71
Toluene " |0.0 ND 10.7 " 80.0-120 107 15.0 0.930
Trichloroethtac " 10.O ND 10.9 " 80.O-120 109 15.0 0..93_

3urrogote: 2-Bromoprope.ll¢ " 20.0 18.9 " _0.0-120 94J
Surrogatc: ],2-DCA-d4 ° 20.0 22.9 " 80.0-120 J J4

_'z_rrogot_: Toluel,M.d_ 20.0 20.1 " 80.0-120 101

_urrogatc: 4-BF_ " 20.0 23.4 " 80.0`120 117

No_7_lytlc_, ]aC. "2_efer Io end oft(port.[or text of noted and definitio

Kirk Ocndrbn, Projcr...tManege 18939 1Z0thAvenueN.E..Su'_ 101,Both=#,Wk 98011-9508 P_ge
East11115Montgomery,Suite8, Spok,_¢.WA99206-4776

9405 S.W.NimbusAvert.e,Bezverton,OR97008.7132

AR 023513



RUG 25 '97 i?:37 FR NCR BOTHELL 206 485 2992 TO 8898888 P.18.."22

NORTH
CREEK
ANALY'I'i CAL 0TxEL• (,2sl,al,200•SPC)KAI_JE• (509)924-92D0 • FAX 924-9290

Envfmnmental Laborat_/y Servtce_ PORTLAND • (503)543-9200 • FAX 644-2202

P_ramctrix Jnc Pro)eel' Lab Water ,,_n_J,ysi_ Sampled: 7/7.3197

3808 Lake Washington Blvd ProjecI Number: 124(::7541 [31 Received: 7/25/97
g.irkland, WA 98033 Project NIanagef: Ehsy[c Ormerod Repotted: 8/25/97 13:43

' " , " " :.".. :-:.'.':_" :; ::-YSemi_'o!a-fileDi'gahic';,C_o:m:P6_:n..d_.bY:EPA..]vl_t .hod.8_.._oB/_a_c_!:_._!!..:::: _ ..:':.."':".. i. ::...

Dale Spike Sample QC Reporting Limit RecoY. KPD RPDAnaiyte Analy-,_=d Level Re.suit Re.suit Unite i_,¢¢ov. Limlm % Limit % I_

Batch: 9708193 Date Prepared: 7/31/97 Extrac,tion Method: EPA 35|0/6Q0 Series

Blank 9708193--BLK_[
Ac=naphthene 8/6/97 ND ug/] 5.00

Aconaphthyic-qc " ND " S.00
Aniline " ND " 5.00

Anmraccne " WD " 10.0
BenzoicAcid " ND " 5.00

Bcazo (a) anthracene " ND " 5.00
Bcnzo Co)fluor_mhcne " ND " 5.00

Bcnzo (k) fluoranchr_e " NO " 5.00
Bcnzo (ghi) pcr3|_ne " NO _ 5.00

Bcnzo (a) pyrcne " NO " 5.00
Bcnzyl alcohol _ " NO " 10,0
BiS(2 -chloroethoxy)mcdmne " ND " I0.0

- Bis(2-chloroedxyl)cthcr NO " 10,0

B i_--¢hloroisopropyl)=ther " ND " 10,0

Bis(2-elhylhcxyl)phl_alatc " ND " 20.0

4-Bromophcnyl phony[ ether " 83 " 10,0
Butyl benwl ph_b_L'_tc " ND " 5,00

Ca,"bazole " ND " I0.0

4.-Chioroanilin¢ * ND " 5.00
2-ChloronaphthaJcne " ND " 10.0

4-Chioro-3-methylphenol " ND " 10,0

2-Chlorophenol " ND ' " 10,0

4-Chlorophorry} phcny} ether " ND " 10.0
Chryscne " ND " 5.00
Dibcnzo (oh) enthruccne " ND " 5,00

Dibenzo_mn " • ]NO " 10.0

Di-n-buc/I phlhala¢ " ]NO " ft.00

1.3-Dichlorobcnzcne " ND " 5.00 .
1,4-Dichlorobcnzene ND " 5.00

1,2-Dichlorobcnzen= " HI) " 5.00

3.3"-Dichlorobenzidin= " ND " ?,0,0

2,4-Dich[oropheno| " HI) " 10,0
Dicthyl phthalate " ND " 10.0

2,4-Dimethylph=nol " ND " 10.0

Dimcd_yl phthalate " ND " 10.0

4,6-Dink¢o-2-mcchylphcno[ " HD " I0,0

2,4-Dlnlttophcno! " ND " 10.0

l'dorth _lek_yfi_l, Inc. "Refer Jo end ofr¢portfor teXt o/notes and de.firfit[

_.,
Laura L Dutmn, Director, _matytical Scrvic¢_ 8939120thAvenueN.E..Su'ee101, BoI_elt,WA98011-9508 Pa_,

East11115 Montgomery,SuiteB,Spo_ne,WA99206-4776
9405S.W.NimbusAvenue,Beuert0n,OR_17008-7132

AR 023514
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AUG 25 '97 17:38 FR HCA BOTHELL 2_6 ,:$852992 TO 8898888 P.19/?-2

NORTH -
CREEK
ANALYTICAL BOTHELL = (42S)481-9200 " FAX485"299'SPOKANE• (509)924-9200 = FAX924-92g0

Environmental Laboratory Senqces PORTLAN0- (503) 643-9200 • FAX644-2202

Paramer.rixln¢ Project Lab WaterAnalysls Sampled: ?/2M97
5808 Lake WashingtonBird ProjcctNumbcr: 124C754] BI Received: 7/25/97
Kirkla,nc[.WA 98033 ProjcczManagc_ Daylc Ormerod Reported: 8/2M97 13:43

. '.,i :... '. ; , '. : .. _...'semi_,_l;_h]_.O'_aic:C__p'6u_ids'_.£.PA Method 827.0W.Q.uali_'_:o_t_|:.!::'=-:..'.'-._-_.-;..'..._:::._'_:.':.!::.::::)./::-..;_.:.-_T_.i::,:.-_..-,,.._:._-.:._.N:_ ::¢'_;g?_:._3:,_..:i_ai.!_,, ...::::.-:.:../ii::.::..'-'!".-.:i_-;_.-i_;_!._:::_f_,.'_::;;:i.i:;.iS:-:::i_:_:.,:.-.:

_ Spike Snmplc QC Reporting Limit R.=cov. P-,.PD RPDAnalyte Ana]yzcd ].,=_cl R_ult Rcsuh Uni_ Rccov. Limits % Limit % N

_,lt,nk (cont'inlied} g"/08193-BLK|
2,4-DJnitro_iuen¢ 8/6/9/ ND uB/] I0.0
2,6-Dinitroto|uen¢ " .ND " i0.0

Di-,-octTI phCbaJa_ " ND " .¢00
FIuoranffiene " _O " 5.00
Fluorcoe " NO " 10.0
HcxachJorob¢az_Ic " ]_O " I0.0
H=xachlorobutadico¢ " N'O " 5.00

HexschJoroc),clopcm=diCn¢ " PTJD " 5.00
H=x,achloroe',han¢ " ND " l 0.0

lndeno(l_.j-cd) pyr=_e " N]) " 5.00
Isophoron¢ " ND 10.0
2-Mc_hyincphd_=lcn¢ " ND " 1O.O
2-Mc_hylphcnol " HI) " IO.O
3 & 4-Mothy[phenol " I_D " 10.0
Naphd'_lcu¢ " _ " 10.1)
2-Niu'o_milinc " ?¢D " 20.0
3-Ni_ozmiline " ND " 10.0
4-Nivoanii.lnc • _ " IO.0
l'4ixrobero.cnc " NO " 10.0
2-Ni_rophcnol " H_ " 5.00
4-_itropbcno! " HI) " 10.0
_-H itrosodiphcnylamin© " NO " 10.0

N -Niu'osodi-n-propyl_min¢ " ND " 10.0
Pcn_chiorophcnol " HI) " 10.0
Phc_am_hr_c " ND " lO.O
Phcnol " NO " l 0.0
Pyrcne " ND " 5.00
] .2,4-Trichlorobcazcn¢ " ND " 5.00

2,4,5-Trichimopbenol " NO " 10.0 _
2,4,6-Trichlorophenol " NO " 10J)
Surrogate: 2-FP * 30.0 44 " 21-110
Surrogate: Phenol..d6 " 50.0 77 " 10-1JO
Surrogate: 2,4.d-TBP " 30.0 83 # ._.5-114
,._urvogote: Nitrobetzrene.d3 _ 30_0 90" " 43LJ16
Surrogot_: 2-FAP " SO.O 27 " 10-123
Surrogate: p-T#rpkenyl.dI4 # 30.0 67 " :73-]4!

North _r_ Angled, Inc. *J_eferto end of report for ;_* of notes arm d@r_tic

Laura J_Duttol_Director,,_a_ytical Servicc_8939120zhAvenueN,E.,Suite101,B0thdl.WA98011-950$ ,Page
East11115Montgomery,SuJleB,Spokane.WA99206,4776

9405$.W.NIn_u,sAvenue.Btaverlon,OR97008-1"132

AR 023515
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AUG 25 '97 !?;38 FR NCA BOTH_-LL 206 Z85 2992 TO 8898808 P.20/'22

....... NORTH
CREEK -
ANALYTI CAL BoT.ELI• (,25),8192oo.FAX,.z892SPOKANE • (509) 924-9200 • FAX 924-9290

Environmental Laboratory Services PORTLAND • (503) 643-9200 • FAX 644-2202

Pax'amcuix ln¢ Project: Lab Water Analysis Seunptcd: 7125197

5808 Lake Wa.ddngLonBird Project Number: 124C754[ B[ P,_:civcd: 7/25/97
Kirktand. WA 98033 Pr_j==t Manager:. Doyle Ormcrod Rcpor:.cd" 8/25197 13:43

I Date Spike Sample QC F.zporting Limit Rzcow. R.PD P,.PDA_alyt= Analyz:d Level P_esult l_,¢suk Urd_ Rc¢ov. Limits % Limit % "l'

LCS 9708193.]BS1

Acenaphthen¢ BJ6/97 100 95 ug/I 42.0-I I 0 95.0
4-Chioro-3-rrmthylphcnol " 200 | 70 " 35.0-1 i 0 85.0

2-Chlorophenol " 200 160 " 45.0-1 lO 80.0
1,4-Di=hlorobenzene " I00 85 " 23.0-I I0 85.0

2,4-Dini_otoluene " 100 86 " 51.0-I t0 86.0
¢-Ni_rophcnol " 200 180 " | 6.0-1 tO 90-0

N-Witmsodl-n-propylaminc " lO0 98 " 34,0-115 98.0
P¢ntachlorophenol " 200 200 " 30.0-124 I00

Ph:no! " 200 ] 70 " 39.0-! I 0 85.0
Pyrcnc " ! 00 83 " 49.0-I ] 3 83-0

! ,2,4-Trich!orobca_cn¢ " I O0 1O0 " 17.0-110 100
SuJ'rogate: 2-,F'P " * 2J-/ lO 6P

- ,Surrogafe: Phenol-d6 " " 30.1]0 89

3urro£at¢; Z4,6-TBP " " 35-114 9l

Surrogate: Nitrobe_.=e,,te-_ " _ 43-116 97

Surrogate: 2-F_P R 10-123 59

Surrogate: p- Terph_nyl-dl 4 " " 33.141 66

LCS Dup _9"708193-13SD1

Accaaph_hen¢ 8/6/97 100 90 u_rl 42.0-110 90.0 23,0 :5.41

4-Chloro-3-m=thylphcnol " 200 150 " 35.0-110 75.0 25.0 12.5

2-Chlomphcnol " 200 150 " 45.0-110 75.0 26.0 6.45

1,4-Dichlorobcnzcac " I00 80 " 23.0-110 80.0 35.0 6.06

2,4-Dini_'otolu_c _ 100 83 " 51.0-110 83.0 17.0 3.55

4-Nivophcnol " 200 170 " 16.0-110 85.0 20.0 ' 5.71

_4-'Nit rosodi-n-propylamin¢ " 100 89 " 34.0-115 89.0 26.0 9.63

Pcnt_chlorophcnoI " 200 190 " 30.0-124 95,0 31.0 5,13
Phcaol " 200 160 " 39.0-1 ]0 80.0 27.0 6.06

P'yrcne " 100 76 " 49.0-113 76.0 2.1,0 8.81

1,2,4--Trichlombe_zen¢ " 100 I00 " 17.0-110 100 36.0 0
Surrogate: 2-FP " " 22.1J0 d5

S=¢rrogam: Phenol-d6 " " 10-I10 82

Surrogate: 2,4,d-TBP " " 35-114 8#

,Surrogate: Nltrober=ene.d5 " " #3-116 90
Surrogate: 2-FBP " " 10-123 51

Surrog_t£: p-Terphen_I-dJ4 " 33-141 61

'No7 _ek//_/._eal, In=. "l_¢/_r to =na off,port/or t_zt of no_es and de/;nit.

k//
.... t-/l(
Laura L D_tton, Director, Analytical Services18939 IZ0th AvenueI_.ILSuite10t, 800_el,WA88011-9508 lea_Eas_11!15 MOntgomery,SuiteB,Spokane,WA99206-4776

8405LW. Nimbuskaenue,Bt.averton,OR97008-71_2

AR 023516
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AUG 25 '9? 17:38 FR NCA BOTHELL 7_86 485 2992 TO 8898888 P.2J./22

NORTH
CREEK
ANALYTICAL BoT.. (4 1,8,-,200•F,ss-2,,2SPOKANE• (509) 924-9200 m FAX924"9290

F.nv_nmenta/Labor•toO, Setv/c_ PORTLANDi= (503) 843-9200 • FAX644-2202

ParametrixIn© Lab WaterA,,lidysis 7/25/97

Project: SampJcd:

5808 La_ WashingtonBird PmJcctNumber:.124C'7541BI Rcc=i.v:d; 7/25/97
K.Jrkiand,WA 98033 ProjectMan,,B=: Dayle Orm='od R=l)Ort=d: 8/25/97 13:43

Note= and Definitions

# Note

! The spike r_ov=ry for this QC sample b outside of established ¢omrol [imit¢ Review of associated batchQC t, dlcate$ the
recovery/or thls anaJy1¢does not repre3cntan out-of-control condition for the batch.

DET _yte DETECTFJ3

ND AnalyceNOT DETECT£D at or above the reportinglimit

NR .NotRnjmrted

dry Sample resul_ reportedo_ Itdo' weisbt bl_s

Kecov. R=co'_,ery

RPD ]_=l_d'i','¢Percent DLffcn:nce

Nort_ytica[, _c.
"]<irkCcnd_n',ProjectM_na_r '_89:39120thAvumH.E..Suit=101,_oth_,WA9B01%_506 fin!

East 11115Montgomery.SuiteB.SDo_ne,WA99206-4776
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APPENDIX A

HEALTH AND SAFETY PLAN

HAMM CREEK AND KENCO MARINE SEDIMENT/SOIL CHARACTERIZATIONS

June 13, 1996

Submitted to:

U.S. Army Corps of Engineers
Seattle District

4735 East Marginal Way South
Seattle, WA 98124

Submitted by:

Science Applications International Corporation
Environmental Sciences Division

18706 North Creek Parkway, Suite 110
Bothell. WA 98011
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THIS HEALTH AND SAFETY PLAN APPLIES TO THE EMPLOYEES OF SAIC AT THE

INVESTIGATION SITES. THE SAIC SITE SAFETY OFFICER, SAIC PROJECT TEAM

LEADER, AND EVERY MEMBER OF THE FIELD INVESTIGATION TEAM ARE
RESPONSIBLE FOR THE IMPLEMENTATION OF THIS HEALTH AND SAFETY PLAN.

SAIC WILL PROVIDE A COPY OF THE HEALTH AND SAFETY PLAN TO ALL SAIC

PERSONNEL AND REQUIRES ALL PERSONNEL TO FOLLOW THESE PROTOCOLS.

INTRODUCTION

SCOPE AND APPLICABILITY

The information provided in this plan was developed for use by Science Applications International

Corporation (SAIC) in support of the Hamm Creek and Kenco Marine sedmaent/soil characterization

studies for the purpose of assigning responsibilities, establishing personal protection standards and

mandatory, safety procedures, and to provide for contingencies that may arise while SAIC operations are
conducted at the Haxnm Creek and Kenco sites. SAIC disclaims responsibility for any other use of this

information other than the express purpose for which it is intended and assumes no liabiliw for the use of

this information for any other purpose. The evaluation of potential hnTnrds and their controls reflect

professional judgments subject to the accuracy and completeness of information available when this plan

was prepared.

HaTards are associated with the equipment and supplies used in this program, as well as the general rigors

of work at sea. The purpose of a health and safety plan (HSP) is to identify the potential hazards, institute

procedures for minimizing them, and make this information known to all personnel.

SITE HISTORY AND DESCRIPTION

As part of the Hamm Creek restoration project, Hamm Creek will be realigned and 7 acres of a 22-acre
piece of land adjacent to the Seattle City. Light substation will be converted into a combined

saltwater/freshwater wetland. Approximately 80,000 cubic yards will be dredged in providing a new outlet

for Harem Creek to the Duwamish River, creating a saltwater marsh in the riverside area and excavating
upland for a freshwater wetland. This material is proposed for open-water disposal at the Elliott Bay site

or for beneficial use, and will therefore be characterized under Puget Sound Dredged Disposal Analysis

(PSDDA) and Sediment Management Standards (SMS) guidelines.

The study area along the Duwamish estuary was originally a mudflat, and was subsequently filled and

developed. A portion of the Seattle City Light property was filled and developed for use as a substation

location. The remaining portion, upon which the proposed habitat restoration project will be located, was

never developed for industrial or commercial purposes, although it was used a dredged material stockpiling

area. A detailed description of the site is included as part of the Quality Assurance Sampling and Analysis
Plan (QASAP).

The Kenco Marine, Inc. propert 3' is located within a quarter mile of the Harem Creek project along the

Duwamish waterway, at the third turning basin (about river mile 6.1). The Kenco Marine site has the

potential of being purchased and developed as a habitat restoration site. The project at this site is a
preliminar3' level two site assessment and requires sediment chemistr3.' analyses of surficial sediments.
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PROJECT WORK SCOPE OVERVIEW

PROJECT NAME: Harem Creek Restoration Project. and Phase 1I Site
Assessment Sampling at Kenco Marine, Inc.. Duwamish
Turning Basin No. 3. Tukwila, King County. Washington

SAIC CONTRACT NUMBER: DACW67-95-D- 1020

PROJECT MANAGER: John Lunz

CLIENT: U.S. Armv Corps of Engineers. Seattle District

CLIENT CONTACT: Patrick Cagney

CLIENT PHONE NUMBER: (206) 764-6577

SITE LOCATION: Duwamish Wateravay, Tukwila. Washington (see Figure
1 of the QASAP)

SITE PHONE NUMBER: 915-5267 (SAIC Cellular)

OBJECTIVES:

Sediment and soil sampling at the Harem Creek and Kenco Marine, Inc. sites for the purpose of

determining if material is suitable for open water disposal (Harem Creek) and assessing the sediment
chemistry as part of a Level 2 site assessment (Kenco Marine). For the Hamm Creek project, the USACE
and its drilling subcontractors will collect the samples by auger drill/split-spoon, and SAIC will process the
samples in the field. Sampling for the Kenco Marine project will occur on the University of Washington's
Boston whaler. Full description of the activities of this program may be found in the QASAP.

PROPOSED DATES OF OPERATION: June 16. 1997 Harem Creek
June 12. 1997

WORK TIME LIMITATIONS: Daylight Hours

SOURCE OF SITE INFORMATION: Weston, 1990

A-2
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PROJECT ORGANIZATION AND RESPONSIBILITIES

SAIC ORGANIZATION AND RESPONSIBILITIES

Project Manager: John Lunz

Has overall responsibility for the safe performance of the project and is the central point of contact with the
client.

Site Health and Safety Officer: John Nakayama, Lisa Roach

Responsibilities indlude that the requirements of the HSP are followed by all SAIC and subcontractors

personnel. They are to ensure that all necessary' personal protective equipment and supplies are available

to the field team. They are also responsible for ensuring that subcontractors are informed and applicable

provisions of the HSP and that they have an adequate health and safety program that will protect their
employees. If he determines that site conditions are unsafe, he has the authority to suspend field operations

until the problem is corrected.

Field Team Leader: See field team members.

Field Team Members: Lisa Roach Harem Creek

John Nakayama Kenco Marine

SAIC Subcontractors on site: None

Government Agency

Representatives on site: USACE scientists and representatives
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TASK DESCRIPTION

A complete description of the tasks undertaken for this program is given in the QASAP.

HAZARD ANALYSIS AND CONTROLS

Hazards encountered during sampling are generally classified as either chemical or physical. Chemical
hazards are twofold: (1) chemicals used to decontaminate sampling gear and preserve samples, and (2)
contaminants or hazardous materials potentially present within the sediments sampled. Physical barards

are associated with sampling gear. vessel, and work conditions at sea.

CHEMICAL HAZARDS

A 1990 site assessment conducted by Boeing or the dredge fill at the Harem Creek site indicated cadmium
and mercury concentrations above the PSDDA SL, with maximum concentrations of 1.3 and 0.51 mg/kg,

respectively. No organics were detected above the PSDDA SL, although some of the detection limits (e.g.,
PCB for PCB Aroclor 1254) were above the PSDDA SU Some of the sampling locations at Kenco
Marine may be contaminated with petroleum products. For the most part, stations to be sampled at both
locations are not expected to contain hazardous materials or require extraordinary, precautions. During field

operations_ if evidence of contaminated sediments is observed by odor. color, presence of debris, petroleum
products, or excessive organic enrichment, suitable protective measures for the crew will be instituted
immediately.

Precautions employed in the handling of chemicals include restricting their use to the deck when sampling
on the boat, storing and dispensing them from narrow-mouth bottles, and exercising care in their use.
Solvent rinsing of sampling equipment is conducted over a stainless steel basin or plastic bucket, so that the
excess solvent is not spilled and vapors escape freely. All waste chemicals will be stored in clearly labeled
buckets, and securely stored until properly disposed. Gloves and safety glasses are worn when handling the
acid and solvents. For the Kenco Marine project, all crew members should remain aware of the sea state
-andthe presence of wakes or other disturbances that could cause spills.

Zinc acetate: a 2 Normal (2N) solution of zinc acetate is used to preserve sediment samples for sulfide
analysis. Zinc acetate is dispensed from a narrow-mouth bottle with a plastic eyedropper. This procedure
is conducted on deck to ensure adequate ventilation and reduce the severity of any spills.

Nitric acid (1 Normal) and methanol: These chemicals are used to decontaminate sampling equipment.
Both are clear, colorless liquids with strong odors: methanol is a volatile solvent. Nitric acid will burn
exposed skin on contact. Personnel are required to wear protective gloves and evewear whenever handling
the decontaminating agents. These liquids are used in the open air or under a hood. Respirators are
optional, if desired by crew members.

A_
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PHYSICAL HAZARDS

Gear deplo3Tnent and retrieval present baTzrds because of the heavy, weight of the sampling gear and the

risk of accidental and premature ciosure. During field operations, van Veen grab sampler (0.025 or 0.1 m=)

will be used for the Kenco Marine project, and auger drill with split-spoon sampler will be used for the
Harem Creek project. SAIC personnel _ill not be involved with drilling operations.

A small boat will be used during sampling events. Some small boats can be unstable in the water;

therefore, field personnel will wear Coast Guard-approved life vests or life jackets. Prior to coming on site,
all persons will be trained on the operation of the vessel including boat safety, how to start/stop the motor,

forward/reverse, fuel requirements, etc. Personnel should be aware of, and not exceed the limits for weight

capacity and number of persons on the boat. A hand-held radio or cellular phone will be onboard to allow
for direct commumcation to shore. Under circumstances of potentially dangerous waves or winds, the field

team leader will employ best professional judgment to ensure safe field operations.

The physical hazards associated with the deployment and retrieval of sampling equipment are due to their

weight, the method of deployment, and the risk of accidental and premature closure. During deployment
and retrieval in rough waters or strong winds, this equipment may shift on deck or swing (if at the end of

the winch wire). During gear deployment and retrieval, personnel should pay close attention to the position

of the gear, the motion of the boat, mobility depending on obstructions on deck, and actual or potential
fouling of the gear. Hands and feet must never be placed underneath sampling gear.

o To avoid injuries from deck gear and equipment, sample handling equipment, containers, and deck lines not

in immediate use will be kept clear of work areas until needed. To the extent possible, the crew will

attempt to minimize the amount of sediment accumulating on deck in order to prevent slipping.

While working over water on the research vessel, using heavy equipment or during stormy weather, there is

a potential for a man-overboard situation. If this situation occurs, the vessel will be stopped immediately.
Flotation devices will be thrown to the victim from the vessel. The victim will then be brought aboard the

vessel or towed to shore, whichever is quicker: wet .clothes will be removed and replaced with dry clothing.
The vicurn may need to be treated for cold stress. No other person(s) shall enter the water except if the

victim is unconscious or seriously injured. Rescuers must wear life preservers and be tethered to the
research vessel or shore.

HAZARD MONITORING AND CONTROL

TRAINING

While not specifically required, all personnel involved in the conduct of this program have completed the

40-hour harardous waste site training, annual g-hour refresher course, and appropriate medical monitoring
in accordance with CFR 1910.120.
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PERSONAL PROTECTIVE CLOTHING AND EQUIPMENT

All crew members are required to wear hard hats when working near the drill rig. Latex or nitrile gloves

are required when sampling and when using nitric acid. methanol, or zinc acetate. All crew members will

have access to respirators, but are not required to use them during operations, unless otherwise instructed

by the site health and safet)., officer. Flotation vests are required on the small boat.

Each crew member is expected to bring clothing appropriate to the weather and task to minimize the

hazards of exposure and heat stress. Boots and rain gear or other waterproof clothing are recommended,

particularly when processing sediment samples on deck.

MEDICAL SURVEILLANCE

All on-site personnel have had the appropriate medical monitoring in accordance with CFR 1910.120 for

this program. No site-specific medical monitoring is required.

MONITORING AND SAMPLING PLAN

No specific direct reading air monitoring equipment is planned for this operation.

SITE CONTROL MEASURES

As sampling operations for the Kenco Marine project are to be conducted on-board the Boston whaler,
access to the work site is controlled and only authorized personnel are on board. As this is not a hazardous

waste sampling operation, there are not designated exclusion zones. However, the back deck of the whaler

is designated as the work zone. A processing table and decontamination area (for processing gear and
split-spoons) will be set up for the Harem Creek sampling. Work operations will incorporate the use of the

buddy system on deck at all times. No operations will be undertaken without line-of-sight or direct
communication for all work.

DECONTAMINATION PLAN

Formal sampling personnel decontamination procedures are not necessa_ under this program.

INVESTIGATION DERIVED WASTE MANAGEMENT PLAN

All sediments, wash water, or other site-derived materials (e.g., wood debris) will be discarded overboard.

Waste solvents from decontamination procedures will be captured, placed in appropriate sealed containers,

and properly disposed of through a private waste management firm.

OTHER HAZARD CONTROL MEASURES

Site- and situation-specific hazard control measures shall be identified and incorporated as revisions or

addenda to this HSP as required.

A-6
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ENFORCEMENT OF THE HSP

To protect all personnel visiting SAIC site activities from any adverse health effects that mav result from
those site activities, all employees, contractors, and visitors to the SAIC work site are required to follow the
requirements of this plan. All personnel involved with the investigation will check in with the Field Team
Leader prior to site entry.. All personnel must provide their own necessary PPE as specified in this HSP or
by the Site Health and Safety, Coordinator. All personnel visiting .the investigation area will be briefed on
this HSP, and all SAIC field personnel are required to sign their acknowledgment of the requirements
herein.

SPILL CONTAINMENT PLAN

Site- and situation-specific spill containment measures shall be identified and incorporated as revisions or
addenda to this HSP as required.

RECORDKEEPING

All revisions or addendums to this HSP will be documented in the project file and copies of all
modifications will be maintained on the job site at all times.
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EMERGENCY RESPONSE PLAN

For all Health and Medical Emer2encies_ Notify the On-site SAIC Health and Safety Officer or Site
Supervisor

SAIC PROJECT MANAGER: John Lunz. (206) 485-5800

SAIC SITE HEALTH AND SAFETY OFFICER: John Nakayama. Lisa Roach

CLIENT CONTACT: Patrick CaRney

CLIENT PHONE NUMBER: (206) 764-6577

SITE PHONE NUMBER: 915-5267 (SAIC Cellular)

Personal Injury or Illness: Administer First Aid,
Call Ambulance,

If necessary, transport to hospital. See
Emergency Medical Care.

Fire or Explosion: Turn off all motorized equipment: evacuate the work area: meet at designated upwind
assembly area.

Hazardous Material Spill or Release: Turn off all motorized equipment: evacuate the work area in a
direction upwind of the spill or release: meet at designated upwind assembly area: contact appropriate
response personnel as necessary.

Person Overboard: Turn off all motorized equipment, and cease all non-rescue activities. Flotation
devices attached to lines will be thrown to the victim from the vessel. No other person(s) shall enter the
water except if the victim is unconscious or seriously injured. Rescuers must wear life preservers and be
tethered to the research vessel. The victim will then be brought aboard the vessel, wet clothes will be
removed and replaced with dry clothing. In the event the victim is injured or unconscious, activate the
emergency medical alert system (911) and/or notifx'the U.S. Coast Guard.

Equipment Failure: If any other equipment on-site fails to operate properly, the project team leader and
site safety, officer shall be notified and thev shall determine the effect of this failure on continuing
operations on site. If the failure affects the safet3.,of personnel or prevents the proper completion of the
tasks described in the work plan, all operations will be secured and all personnel shall cease activities until
the situation has been evaluated and appropriate actions taken.
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EMERGENCY MEDICAL CARE AND PROCEDURES

For all Health and Medical Emer_encies_ Notify the On-site SAIC Health and Safety Officer or Site

Supervisor

SAIC PROJECT MANAGER: John Lunz, (206) 485-5800

SAIC SITE HEALTH AND SAFETY OFFICER: John Nakayama, Lisa Roach

CLIENT CONTACT: Patrick Cagney

CLIENT PHONE NUMBER: (206) 764-6577

SITE PHONE NUMBER: 915-5267 (SAIC Cellular)

Nearest Emergency Medical Facility:

Harborview Medical Center

325 Ninth Avenue

Seattle. Washington 98104
(206) 731-3074 (emergency)

(206) 731-3000 (information)

Group Health Cooperative
201 16_ Ave East 98112

(206) 326-3000 (ambulatory, and urgent care)

Highline Riverton Community Hospital
12844 Military Road, South

Tukwila, Washington
(206) 244-0180 '.

Emergency Phone Numbers:

Police Department, Emergency 911

Fire Department, Medical Emergency 911
U.S. Coast Guard. 1-800-592-9911

Shephard Lifefleet Ambulance Service (206) 322-0330

Emergency First Aid Procedures for Substances Present:

See attached data sheets for specific s_rnptoms and treatments.

First Aid Equipment On-Site: (Placed in accessible area outside of the Work Zone)

First Aid Kit Cellular Telephone

Fire Extinguisher Cool water/fluids (2 gallons/person/day)
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SIGNATURE PAGE

Prepared by:

Name (Print) Signature Title Date

Approved by:

Name (Print) Signature Title Date
I

We, the undersigned, have read this Site Health and Safety Plan and will institute the provisions
and abide by the regulations contained herein for the duration of this program.

Name (Print) Signature Title Date
t
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REFERENCES

Weston. 1990. Baseline Soil and Groundwater Quality Assessment. Seattle Ci_, Light Long-Term Lease
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Figure A-I. Nearest emergency medical facility.
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