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e The Beginning

* Treatment Design
Considerations

e (Case Studies

— Lower Duwamish
Superfund Early Action
Areas

— Port of Ridgefield
— Port of Tacoma
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Waler Landfill

Dowatering

Sludge Basin = -

i!'%-.'n-.u:'r.r: LESEPA 3005; Adapled by Batiela, NAVFAL Contract Mo, NE24T3 UFLR013
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> Industrial Process Water
Treatment

Ecology Develops CTAPE
Protocol for formal
evaluation of treatment
technologies

Construction St'ormwater Dredge Return

Treatment Begins Water Active
Treatment
12/15/2013
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1/1/2003 QEXIFNJIGAEIN 6/15/2008
9/1/2003 EC Approval 2/2/2010
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Particle Time

Soil Diameter Required

Type (microns)  to Settle 3ft TREATMENT OPTIONS

Passive Filtration
Silt Fence, Ponds,
Vault, Bioswales

---Sanitary Sewer---------
Active Treatment, CESF/EC
Pressurized SF, Bag Filters

3 155.3 hrs

1.5 26.0 days
. Clay il 58.0 days
01 16 yrs

-Stormwater ------------

Colloidal
Particles 0.01 1600 yrs
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Liquid Biopolymer (coagulant/flocculent)

made from crab or shrimp shells.

e Used to remove Turbidity/TSS, Total
Metals

* Implemented with Sand Filtration

e  GULD approved by Ecology for fresh
waters in 2007 and marine waters in 2013.
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o DISSOLUTION

o COAGULATION e FLOCCULATION

3 e
Suspended Sol Ls *
@ e a
L PR

Sacrificial ion (coagulant) driven from a metal plate,
cleaving of water to make OH+ (dissolved metals) and
electron flow between plates (de-emulsification,
bacterial membrane lysing).

Used to remove colloidal particles (Turbidity/TSS),
total and dissolved metals, emulsified oils and bacteria
Implemented with Sand Filtration

Wavelonics carries GULD approval from WA Dept. of
Ecology
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Turbidity &
pH

Organics

INNOVATIONS IN WATER

\

e Standard BMPs, Detention, Filtration, Active Treatment
(coagulation — polymers/EC), CO,

WV

N
e Total Metals — (same as above)

e Dissolved Metals — specialty polymers, EC, Zeolite, lon
Exchange

J
)
e Air sparging/stripping, EC, Granular Activated Carbon
(GAC)
J
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TREATMENT METHODS BY CONTAMINANT OF CONCERN - DREDGE RETURN WATER

Suspended

Solids

(Low Turbidity)

Suspended

Solids

(High Turbidity)

Total Metals
(attached to soil

particle)

Dissolved
Metals
(free ions)

Organics

(TPH, PCBs,
PAH, TBT)

Pretreatment
for Granular
Activated
Carbon (GAC)

Scuppers w/Filter Fabric

Geotube®

Geotube® w/Polymer
Pretreat

Sand Filter

Chitosan Enhanced Sand
Filtration (CESF)

Specialized Polymer &
Sand Filtration

EG
GAC*

lon Exchange Resin?

1 If contaminant particle size is large enough to be captured

Possibly?
v
v

Possibly*

V

v

v
N/A
N/A

X
Possibly!
v
Possibly!

v

v

v
N/A
IN/A

2 |f contaminants are attached to soil particles removal can be achieved

2 If organics are attached to soil particles removal can be achieved. EC does destroy/precipitate some
hydrophilic organic compounds, the full range of compounds is still under research

4 Pretreatment required to remove turbidity and prevent blinding

®> Not recommended for salt water application as salts will compete with metal ions and reduce performance
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Possibly?
v
Possibly?

v

v

v 4
N/A
N/A

X

LX< < X %X <& X

X
X

Possibly?
Possibly?
Paossibly?
Possibly?

Likely23
v
X
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400GPM EC

DETENTION TANKS

1‘@" GWAVEIONICS

PUMP
Gravity settling of large soil particles

SETTLING TANKS

HOUSED IN EC CONNEX
SAND FILTER

CARBON
pH NTU, pH
ADMUST g Flow

Coagulation of soil
particles, precipitation

of dissolved metals,
De-emulsion of oils

INNOVATIONS IN WATER

Flocculation and settling of

coagulated/precipitated material

Removal of any pH
unsettled part

Removal of any
MNeutralization remaining TPH, VOCs,
(as needed)

WWW. WATERTECTONICS.COM

GRANULAR ACTIVATED

11



e 5.5 Mile Superfund Site

e Contaminants of Concern: PCBs, PAHs, Dioxins,
Furans, Metals & Phthalates

o+ An estimated 177 acres will be actively cleaned
up. Time frame to complete the entire cl

INNOVATIONS IN WATER

© Washington State Dept. of Ecology
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CS1 Laydown

Duwamish
WateqwaylRark
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CS2/3 Laydown,
Area
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Nalisco Mexican
3 .

k r q
South Park Mnr:nn‘p
-
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Specified treatment
approach not approved by
Agencies
Chemicals/Polymers not
allowed

Small Laydown Area

Discharge to SS not
allowed/cost prohibitive

Considered “pilot season”
for larger CS2/CS3

Wavelonics EC technology
selected as considered by
Ecology as non-chemical,
and carries GULD (TAPE
Approval)
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PROCESS FLOW DIAGRAM

Original

Detention Tanks

Lo

EC BOX

Detention Tanks

Pump

Gravity settling of large soil particles

300GPM

Coagulation of soil particles
Removal of Total Metals/PCBs

Housed in EC connex

Flocculation and settling of
Coagulated material

=

————» Discharge

pH
—l y Adjust
| Probes:
_ (607 NTU, pH .
Sand Filter &Flow Granular Activated Carbon
L o ©® @ ®

Removal of any unsettled particles

INNOVATIONS IN WATER

(as needed)

pH Neutralization

Removal of any remaining TPH

VOCs, cPAH, or organo-metal

complexes
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Field Turbidity Readings at SP3 (Grab Samples)

HIGHLY VARIABLE INFLUENT
Over the project duration the following
breakdown of turbidity was generally observed:

5000
4500 -

4000 - : ¢
& WTField Data

=== AMEC Data from Table 3
in RFP

|
e  50% of the time turbidity was >1000 ntu _ : |
*  14% of the time turbidity was 500 — 1000ntu e ;

3000 | : s

*  26% of the time turbidity was 300 — 500 ntu %
e 10% of the time turbidity was <300 ntu 3 o s |
F 2000 - ' 20 ¢ [[1]]e !
1500 M | .’
' & oo
1000 . *j
500 I i ol ! : %t :o
e T
1227 1,;’5 1/16 1/26 2;.'5 2,’.15 2/25 37
Influent Sample collected 2/11/13: ey

TSS = 58,000mg/L (measured by ALS)
NTU = 16,200 (measured with volumetric dilutions in laboratory setting)

Wide variations in turbidity and TSS were observed on a daily and even hourly basis. Factors
included both the type of cut and type of material being dredged. Lower turbidity was observed
when dredging in sandy areas which occurred during the first week and last couple weeks of CS1
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PROCESS FLOW DIAGRAM

v

Detention Tanks

Pump

.
Gravity settling of large soil particles

N N N

Doubled Throughput

. |

] EC BOX Detention Tanks
300GPM
@ . N ®
Coagulation of soil particles

Removal of Total Metals/PCBs

Housed in EC connex

pH
= =~ ' m dIUﬁH
r S u L] Adjust
———— Probes:
co NTU, pH
Pump Sand Filter ) &F|O\F:V
® e ®

Removal of any unsettled particles PH Neutralization
(as needed)
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Flocculation and settling of
Coagulated material

N/ N

N

1
T

»  Discha rge

Granular Activated Carbon

®
Removal of any remaining TPH
VOCs, cPAH, or organo-metal
complexes
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36,000 cubic yards of dredging

Acute Chronic DRWTS
Para meter Criteria Criteria Effluent

Operated for 48 days meeting all water

quality discharge parameters Cadmium 0.027
Chromium 1100 50 0.22

6,300,000 gallons treated and discharged Copper 4.8 3.1 0.44
back to the Duwamish Waterway Lead 210 21 0.05
Mercury 1.8 0.025 0.02

Silver 1.9 1.9 0.016

Zinc 90 81 5.78

Mercury 1.8 0.025 0.02

@ Envirocon PCBs 10 0.03 0.010
Turbidity 5 ntu above <5 ntu

background
pH 6.5-8.5s.u. 6.5-7.5
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Lessons Learned:
 Operational dewatering strategy from sediment barge to DRWTS is critical
e Having a reliable way to remove solids is also critical

e Plan for redundancy

These challenges were remedied in later
CS2/CS3 by replacing detention tanks with large
pre settling pond (~2M gallons) and large post
treatment clarifier.

As a result, Influent turbidities prior to the EC
system were very low — with the highest
reading at 110ntu.

CS1: 90% of time <300 ntu
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No Laydown Area
Discharge to SS not allowed/cost
prohibitive as full treatment
required
- ,. . > i 5 e/ | B ; R Barge Mounted System Desired
- ;,J;,:;‘;;*;’;'L“l*"w'mql ) SR A Turbidity, Total Metals & PCBs
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Barge-Mounted Chitosan Enhanced Sand Filtration (CESF) system implemented...
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SEDIMENT BARGE
“KP1 OR KPZ™
180" X 3
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From
Barge

Primary Treatment

Settling/Flow Equalization
Tank (~20K Gal)

Settling/Flow Equalization
Tank {~20K Gal)

Settling/Flow Equalization
Tank (~20K Gal)

Settling/Flow Equalization
Tank (~20K Gal)

F_ F F

INNOVATIONS IN WATER

Recirculation & Media Filter Backwash

P1

Secondary Treatment

Pretreatment Tank (Vier)
Settling Tank (~20K Gal)

Pretreatment Tank (Vier)
Settling Tank (~20K Gal)

Media Filters

@ P3 - spare pump

Zd

Discharge

Granular
Activated
Carbon
Paolishing for
TSCA work
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12,500 cubic yards of dredging

Operated for 45 days meeting all water
quality discharge parameters

5,183,000 gallons treated and discharged
back to the Duwamish Waterway

INNOVATIONS IN WATER

() Pacific
— Pile&Marine
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Cou rtesy

Iton, Olmsted & Fuglevand
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Ridgefield National Wildlife
Refuge

Old Wood Processing &
Treatment Site

Dioxins, PCP, heavy metals,
PAH, Creosols
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PROCESS FLOW DIAGRAM

Detention Tanks

T_Q—@ CESF BOX

Detention Tanks

Gravity settling of large soil particles

Pump 500GPM

Coagulation of soil particles
Removal of Total Metals/PCBs

Housed in CESF Box

Flocculation and settling of
Coagulated material

I B

————» Discharge

=

FUlIR Sand Filter

Removal of any unsettled particles

INNOVATIONS IN WATER

Probes:
NTU, pH
P Granular Activated Carbon
&Flow
1 o

Removal of any TPH/PCBs
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Final phase of nearly 20 year - S90M

clean-up P : ‘
{ DIXON MARINE SERVICES, INC.§ -
L~ - .
Operated for 50 days meeting all water SRS oo

quality discharge parameters

5,000,000 gallons treated and discharged
back to the Duwamish Waterway N "i‘?;.
- 3 |

RoadSide ACIST

{ .7‘-7 "
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Uiigm . |

FTCNICS
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INNOVATIONS IN WATER WWW. WATERTECTONICS.COM 27



Discharge to SS not allowed/cost
prohibitive as full treatment
required

Tributyltin (TBT)

Laydown Area provided on
neighboring property
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DetentionfSettling Pond
{Contractor Provided— Mot to Scale)

INPUTS:
Returr water from barge
Stodipile dewateringrun-off

&

Tweo [gty. 2) 300gzpm EC unitswill be mobilized to meetthe 600zpm flow
requiremnent . They systern wil be plumbed so that one  300gpm system can
be functional & dltimes — meaning that one side of the systern can be
rnaintenanced while the othercantinuesto processwater .

Stormwater rureoff J
P

SwavEoNICS

EC Connex Boxl
ZD%E!

-

7 oee N

k.

SwavEONCS

EC Connex Box 2
D%

| —— 8'D per pod =——1
N
Weir Tank
A0 8’
- Weir Tank
A0 8
Weir Tank
08

Temporary recirculation line will be
ingalled tofacilitate initid sample
collection to prove system performance
post G&C. The standard recirculgtion
line will rernain in place to ensure tha:
the GACwil not be blinded by any
patentially turbid water . This line will
have manud valees and will be place in
the recirculation orentation upon
systern commissioning and through Wio
wetification

Ta Find Discharge

ACUTE SAMPLE LOCATIOMN
sample Collection Port
{hose bib)

= Media
Filters
15'%10'

ReCine pig tew ine i rea ed efff ver tdees rot meet
discharge fimits for pH and terbid g

Afterthe sandfiltertreated water is retumed
through the Warelonics Unit where water
quality (turbidity & pH) iswverified prior to
dischage through the GAC. This prevents off
spec dischagesand protects the carbon from
excessive |loading and subsequent blinding .
Arty off specwaterisredroulaed to the
Detention Pond. [THIS 1S THE LOCATION OF
THE AT OMATED RECIR C/DIS CHARGE WALWVE
WWHICH 1S ACTUATED BASED ON THE INLINE
TURBIDITY & pH READINGS |

INNOVATIONS IN WATER
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49,000 cubic yards of dredging

Treated Dredge Return Water, site
stormwater & transload facility

11,000,000 gallons treated and
discharged back to the Commencement
Bay meeting water quality limits

| MARINE GROUP
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Site Characteristics Impacting Design:

e Schedule — Time Constraints

Contaminants of Concern

- Sediment Particle Size
- Total vs Dissolved Metals

—  Organics Four Projects Completed with Active

WQ Discharge Standards Treatment Technologies (WA GULD)
2 CESF & 2 EC

Agency Approval

Cost started at $0.07/gallon,
Available Laydown Area 3 years later $0.02/gallon

Operationally - Barge Off Loading m

Practices & Solids Management
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Thank Youl!

L S

For more information please contact:

Liisa Doty, cpswa/cpesc

National Construction Accounts Manager
(206) 371-1693
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