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Duwamish Waterway
Superfund Site - Early
Action Ared

3 dredging seasons
(2013=2015)

125,000 M3 (163,000 CY)
of sediment removed

150,000 tonne (265,000
Tons) Backfill

No Measurable Post
Dredging Residuals

Dredging 2015,
WODCON 2016, Battelle
2017
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Dredging/Landfilling @

Activity m Quantity Unit Cost

MOB/DEMOB (Start/End) $3.7 M

Additional MOB, Between Season S5.1M
Charges

DREDGING CY 163,000

Open Water CY 161,500 $6.1 M $38 per CY
Under Bridge CY 1000 $1.0M $1000 per CY
TSCA CY 500 $0.5 M $1000 per CY
Survey/Controls $2.0M $12 per CY
Dredging Total S9.6 M $59 per CY
LANDFILLING Tons 230,000 $29.7M $182 per CY

WATER TREATMENT, SEDIMENT ~ Gallons 4.4 M
OFFLOAD, STABILIZATION,
TRANSPORT & DISPOSAL

SUBTOTAL MOB, DREDGING AND
LANDFILLING $48.1 M $295 per CY

I:> Landfilling Costs ~ 2-3x Dredging Costs
Water Treatment ~$7M increased costs — State CWA 401

DALTON



Other Cosfts Z

Activity ' Units | Quantity Unit Cost

BACKEFILL Tons 265,000
Purchase & Deliver Tons $6.1T M
Place w/ Derrick CY $7.0M

Backfill Total  $13.1 M $80 per CY
DERRICK- SUPPORT ACTIVITIES, OUTFALLS, ETC $4.8 M

CONSTRUCTION: MOB/DREDGE/ BACKFILL $66.0 M
CM/OVERSIGHT
Sampling & Monitoring $2.9 M
Construction Oversight $1T.9M
Construction Management $2.5 M
: 11% Const.
CM/Oversight Total $7.3M 7Cos’r

$73.3 M TOTAL Construction and CM/Oversight

DALTON
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EPA: Sheetpile Around [R5

» Scour, Flooding, Alternate Approach

Navigation Impacts » Remediation Dredging

» Extend durafion Methods (RDMs)

% \1"",’.’:, 513
NG Sheetplle WaII envmoned by
o EPA & Local Stakeholders
‘ A TR R
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Mechanical Dredging RBM"S

Accurate delineation of » Enclosed Environmental
elevation of bucket

contamination (EOC) N overfiled buCkets

Precision.dredge plan > Remove watdin

Dredge with excavator sediment barges and

RTK-GPS based bucket process — No Barge
sleNiilelallgle Overflow
Place inifial backTill

S’rcir—_s’rep cuts on slopes |

Understanding by project
staff

Performance consistent
with project objectives
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Benefits of Excavator®

Benefit of Improved Accuracy of Excavator

» Dredging Area:. 16.3 Acres
» _Qverdepthreduced by 1/3 to 1/2 ft.
» Volume reduction:, 2,000 to 13,000 CY

» Eliminate sheet pile walls and silt curtains

» Greailly reduced residuals / release /
resuspension

» Dredge/Landiill Savings: $2M to $S3M
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Actual Dredge Water S

RCRA Project
« State Issued Water Quality Certificate
 No chemical flocculants — Electro coagulation used
« Short term Water Quality Variances not allowed
« Regulated as NPDES Outfall

« Marine Chronic Criteria at point of discharge

R

~S7M Cost Increase

DALTON

OLMSTED .
GLEVAND Battelle Sediment Conference




Backfilling to Original 'Grade ¢

» Restore subtidal elevations for habitat concerns
» 265,000 Tons Backfill Material

» Washed Backfill Material
>
>

5 NTU Over Background Limit
$ 13 M :%‘w' EREE R EEREIRIRS /s s e




IN-Water Work Seasons§ &
Active Tribal Flshery

s, O . « N . . -ﬂ -

Endangered Species Protection i< nﬂ“ iy o vun»_-_L.:__l_ e
In water window typically L e g— |
September 1 — February 15

(5.5 monihs)
Tribal Fishing Righfts

« Cannof iImpact fishers or nets

= imimm THIL

« Reduces In-Water Season
Actual Dredging Days

CS1 45 days

CS2 36 days

CS3 94 days

Sediment Remediation is SEASONAL ACTIVITY
Increases Project Durations and Costs
Dredging Over Multiple Seasons Increases Costs

Added MOB/DEMOB/Standby (between seasons) & Tribal Payments $7M
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Source Coniro

» Numerous studies to date

» Ongoing studies, actions
» Outliers

< USGS

science for a changing world

Prepared in cooperation with the Washington State Department of Ecology

Chemical Concentrations and Instantaneous Loads,
Green River to the Lower Duwamish Waterway near
Seattle, Washington, 2013-15

Data Series 973

U.S. Department of the Interior
U.S. Geological Survey

Prepared in cooperation with the Washingten Stats D

Data Compilation for Assessing Sédlment and Toxi
Chemical Loads from the Green River to the Lower &
Duwamish Waterway, Washington !

Source Control:

Green River Watershed
Suspended Solids Data Report

DRAFT

October 2016

KingCounty
Department of Natural Reso
Water and Land
ance and Technical Support Sec
King Strest Center, KSC-NR-0600
i

Data Series 880

Alternate Formats Available
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Source Conirol

>

At Bottom of Large Mixed Use Watershed

» Source inputs to sediment concentrations

W mainstem Samping Locaton
A Tribuary Sampiing Location
Dmmnwmm
— CTEKS 3N0 STEIAMS

Triagary Basine

v .= CountyLine

mrmmmn Urpan Growtn Boundary see Inset Map)
KNG COUNTY

- Natural Resource/Park/Cpen Space
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LDW Sediment oo
Transport and & s
Deposition

Seattle

590 MT/yr

660 MT/yr

Net deposition in the LDW
is about 100,000 metric tons of 1,250 MT/yr

sediment from upstream per year

Red = from upstream

Legend
Yagr 10 Fines Parcantage
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Post-Construction MoniTQiNG 14

» Surface sediment sampling since construction

» Sand backfill readily distinguishable from depositional
material

» Twerongoingmmonitoring programs
» DSOA Additional Backfill Monitoring

» Post-Consfruction Surface Sediment Monitoring

Battelle Sediment Conference




DSOA Surface Sediment
Monitoring

» DSOA Additional Backfill Monitoring

» Construction was completed in March 2015 and sampling
was.conducted about monthly for the first year after
remediationy,. then quarterly, currently semi-annually.

» The addifional menitoring is being conducted as per the
EPA approved Additional Duwamish SedimentiOther
Area Backiill Sampling Work Plan (Amec Foster Wheeler
and DOF 2015).

» Post-Consiruction Surface Sediment Monitoring

» Conducted yearly at Year O (2015), Year 1 (2016), Year 3
(2018) and scheduled for Years 5, 7, and 10

» [he post consfruction monitoring is being conducted
under the EPA approved Post-Construction Surface
Sediment Monitoring Work Plan (AMEC et al. 2014)
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DSOA Additional Backfil
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/\ DSOAAdditional Backfill Monitoring Stations (paired) A DSOAAdditional Backil Monitoring Stations Added December 2016

Paired inshore and offshore sample locations along -5 ft MLLW contour
and - 14 it MEEWEconftour, respectively. Spacing between five pairs of
siafions at upsiream and downstream ends was @0 fimSpacing of the
stations in the m|ddle of the DSOA Was 500 ft. Sliprsiations added 12/16.

Battelle Sediment Conf
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Post-Construction Surfage
Sediment Monitoring Stattens

There are 36 long-term monitoring stations (+ 4 duplicates) located
within the DSOA, within the North and South Site habitat areas, in Slip
4, and aft outfalls.

Battelle Sediment Conference




Offshore DSOA Additional Backiill
Stations and Subset of LTM Stationasidsed
IN Silt Thickness and PCB Presentations

SLIP 4

DSOAAdditional Backfil Stations Used in Silt Thickness and PCB Presentations LTM Stations Used in Silt Thickness and PCB Presentations

DSOAAdditional Backfil Stations Excluded From Silt Thickness and PCB Presentations LTM Stations Excluded From Silt Thickness and PCB Presentations




Accumulation of Silt
on the DSOA Backfill
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Surficial Silt Thickness at Offshore Sample Locations’

Since construction, steady increase in the average thickness of
material deposited.

(on avg. ~ 0.25 cm/month)

August-15
September-15

October-15
November-15

December-15

Qutlier

Maximum

Q3 (75" percentile)
Median
Mean

Q1 (25™ percentile)

Minimum

January-16
February-16

March-16
August-16
September-16
October-16
November-16
January-17
February-17
March-17

December-16

Sampling Month

Average Thickness

' Does not include Slip 4 samples

2 Mean, median and maximum silt thickness
may be an under representation of the total
thickness since the underlying backfill material
was not reached at all locations.

August-17

September-17
October-17
January-18

February-18
March-18
August-18
September-18

November-17
December-17

October-18

DEPOSITIONAL MATERIAL THICKNESS AT OFFSHORE

SAMPLE LOCATIONS

Additional Duwamish Sediment Other Area Backfill

Sampling, Boeing Plant 2
Seattle/Tukwila, Washington

By: RHG

Project: LY15160330
Phase No.:

Date: 12/28/18

Figure 6




Average PCB Concentrati s
Depositional Layer
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Total PCB Concentration in Depositional Material Samples'

For last 30 months, ~100+ ppb which

likely represents current background

$73.3 M TOTAL Construction and CM/Oversight

5
5
5
5

ptember-

October-

Q3 (75" percentile)
Median

Mean
Q1 (25" percentile)

Minimum

November-

December-

6
6
6
6
6
6
6
7

7

January-
February-
March-
September-
October-
November-
December-
January-
February-
March

Sampling Month

PCB SQS Dry Weight Criterion
(130 pg/kg Dry Weight)

LDW ROD RAO 1 Cleanup Level
(2 pg’kg Dry Weight)

' Does not include Slip 4 samples

7
7
7
8
8
8

September-
October-
November-
December-
January-
February-
March
September-
October-

TOTAL PCB CONCENTRATION IN DEPOSITIONAL
MATERIAL SAMPLES
Additional Duwamish Sediment Other Area Backfill
Sampling, Boeing Plant 2
Seattle/Tukwila, Washington

By: RHG

Project: LY15160330
Phase No.:

Date: 12/12/18

Figure 5




Average PCB Conceniregmmn 21
Depositional Layer

» Based on the data collected within the DSOA, pOst-
remedial construction PCB concentrations in depositional

materaaresabout 100 ppb.
The 100 ppb is about 50 times the RAO 1 cleanup level of 2

PP (protective of human health for consumption of
seatood from the Lower, Duwamish Waterway).

Ihe data indicates that the cleanup levels in the ROD are
not realistic and do not account for actual PCB condifions

in the Duwamish watershed. , ‘
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Other Puget Sound Sites (EPA Region 10)
Experiencing Recenicrmingaiion

22

» Thea Foss Waterway
» Sand cap placed in 2004

» Monitoring shows underlying sediment has been isolated, but cap has been
contamineied from top-down sources with average goncenirations of 158

ua/kg-dw in 2014

Upsiream and lateral sources are suspected as major,cause of
recontamination

Total PCB Conc. - Utilities Work Area
Peak caused by

adjacent area
dredging

2014 2016
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Other Puget SeunésSiies (ENg
Region 10) Experiencing
Recontamination

» Head of Hylebos
» 45 acres of dredging performed from 2003 to 2006

¥ Has seen average PCB concentrations increase from 76 ng/kg-dw
In 2006 10 234 ng/kg-dw in 2012, 203 ug/kg-dw in 2017

Post Remedy PCB Concentrations

Average PCB Concentration (ug/kg-dr)

4 6 8
Years Post Remedy

Battelle Sediment Conference




City of Spokane
Wastewater Management Departn g

PCBs in Municipal Products

REVISED

City of Spokane
Wastewater Management Department|

Battelle Sediment Conference



City of Spokane
Wastewater Management Depariment

Hydroseed

A hydroseed mix was sampled due to the prevalent use of hydroseed in roadside projects and its
typical green coloring. The sample was collected from a new 50 pound bag of Nature’s Own
Hydromulch, which was not yet mixed with seed, fertilizer, or other additive. The Nature’s Own
Hydromulch MSDS indicates that it is composed of primarily wood fiber material with green liquid
and a surfactant. The sample contained shredded colored newspaper cellulose. Total PCBs
detected in the sample was 2,509 ug/kg. he following figures show the congeners detected and

homologue patterns for the sampie.

160
W Hydroseed

140

LDW ROD RAO 1

120

Cleanup Level
(2 pg/kg)

80

PCB (ug/kg)

60

40
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r~ w (=] —
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Congener Number
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So, What Nexte And Whvie

PCB cleanup levels are <10 ppb

PCB concentrations in new sediment deposite@d at muliiple
Puget Sound sites typically 100-200 ppb

EPA’s RI/FS/RD precess does not match empirical data
What is needed

» Cleanup levels that account for actual urban PCB condifions —
empirical data

» Achievable remedial actions that stand the test of time.

Recontamination — The 5" “R"
» Should it be the firste
Maybe ROI?

Battelle Sediment Conference
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