é , A% . .
7 A >
BAE Systems » / é’ % =
; <y \-.;' j.-: I: /

North Shipyard

NASSCO '.f
South [ .
Shipyard”‘

ANCHOR

QEx==—

Remediation of the San Diego
Shipyard Sediment Site —

A Tale of Two Shipyards

Michael Whelan, PE., Kyle King, PE., and Nick Kennedy
October 20, 2016



San Diego Shipyards

Airport )

Remediation of the San Diego Shipyard Sediment Site — A Tale of Two Shipyards ANCHOR
Presented by Michael Whelan, P.E. QEA 2




":}"T%,-:'I : ..:. . . - h&é’?"

San Diego Shipyards

Airport )

Remediation of the San Diego Shipyard Sediment Site — A Tale of Two Shipyards ANCHOR
Presented by Michael Whelan, P.E. QEA 2




San Diego Shipyards

Airport )

Remediation of the San Diego Shipyard Sediment Site — A Tale of Two Shipyards ANCHOR
Presented by Michael Whelan, P.E. QEA 2




General Dynamics NASSCO: The “South Shipyard”
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BAE Systems San Diego Ship Repair : The
“North Shipyard”
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Sediment Investigation

» Shoreline investigation conducted in 2001 and 2002

e Limited number (30) of sediment samples collected
and tested against reference samples

» Results indicated impairment to aquatic and human
beneficial uses

Sediment Core Collected at San Diego Shipyard Sediment Site
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Cleanup and Abatement Order

e Issued in 2012 for PCBs,
copper, mercury, PAHs,
and TBTs

e Economic and technical
feasibility

 Numerous inputs and
sources

e Shipyards led site cleanup
e Community outreach
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Cleanup and Abatement
Directives

« "..Dischargers shall take all
corrective actions
necessary to remediate the
contaminated marine bay
sediment..

A. Dredging of identified
sediments

B. Under-pier remediation
C. Post-remedial monitoring

-

Post-remedial monitoring
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Dredge Design Considerations

e Remedial areas delineated
by CAO

* Anticipated depth of
chemically impacted

sediments

e Presence of native

geological layer el e
(Bay Point formation) e
* Flexibility built into el

contract

‘SEDMENT REMEDIAL,
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Dredging Areas at South Shipyard
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Sample ID Latitude Longitude
SD-5-C-SMU1A-D 32° 41.398' 117° 08.562'
SD-S-C-SMU1B-D 32" 41.391"' 117° 08.562"
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SD-5-C-SMU3A-D 32° 41.322' 117° 08.331"
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32" 41.250'

=SMU1A=-D

Toe of Existing
Riprap

|\ SD=S=C=SMU3 i
\ 3n-sip-suu:sc.n

Appr
Existing Bulkhead SD=S=C=S] USD;D

— Location

i .

LEGEND:

R Boundary
Sub-SMU Boundary

SD-S-C-SMU#-D
[ ] Actual Sampling Location

Proposed Dredging

Thiessen Polygon
Boundary

Presented by Michael Whelan, P.E.

; SOURCE: Upland topography from Digital Mapping Inc. dated September 2008,

E and by Envi Data survey dated April 13. 2013 o
Sample locations provided by AMEC

R e

g 0 150

g Scale in Feet
Remediation of the San Diego Shipyard Sediment Site — A Tale of Two Shipyards ANCHOR

QEA =2




Dredging Areas at North Shipyard
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SO-N-C-01A-D | 32°41.558 | 117°08.758' | SD-N-C-13-D |32°41.455

SO-N-C-C-D 32941583 117908740 | SDN-C-13A-D | 32°41 488’

SD-N-C-03-D |32°41.551°] 117°08.76% | SO-N-C-14-D |32°41 468

| SO-N-C-MA-D (32°41.539| 117°08.770" | SD-N-C-14A-D | 32°41.481

SO-N-C-MB-D |32°41.527) 117°0B.77% | SD-N-C15D |32°41.491"

SO-M-G-018-D |32°41.546'| 117°08.732' | SON-C-1T-D | 32741472

SD-N-C-02-D |32741.542 | 117°08.723 | SDN-C-18A-D | 32°41.468'

SO-M-C-05AD | 32°41.523 | 117°08,741" | SD-N-C-18B-D | 32°41.457

SO-N-C-05B-0|32°41.514'| 117°08.753" | SD-N-C-20-D |32741.447

SO-N-C-OTA-D | 32°41.518 | 117°08.707 | SO-N-C-19-D |32°41.455'
SO-N-C-078-D [32°41.507| 117°08.72 | SO-N-C-21-D [32°41.403
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SD-N-C-10-D |32°41.515| 117°0B.675 | SDN-C-228-D | 32°41.380

SO-N-C-06-0 |32°41.525°] 117°08.686' | SD-N-C-16D |32°H 477"

SO-N-C-08-D (32°41.488| 117°08.724' | SDN-C-21A-D | 32°41.422

SO-N-C-00-0 |32°41.485) 117908749 | SON-C-22A-D| 32°41.400

SD-N-C-11-D [32°41.48% | 117°08.704° | SD-N-C-23-D | 32741.381

SD-N-C-12-D |32°41.485| 117°0B.711" Scow-01 32741.430

dun 20, 2016 S:34am mpratschnes

SOURCE: Upland lopagraphy from Digital Mapping Inc..
dated 2008, and by
Environmental Data Solutions survey dated April 13, 2013.
HORIZONTAL DATUM: California State Plane, Zone 6.
NADB3, US Feet
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Demolition and Debris
Removal

« Conducted to facilitate
dredging

e Localized demolition
e Removal of debris

* Debris was recycled or
disposed of at landfill

Rlpfép removal during dredging
(North Shipyard)
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Dredging

* Environmental bucket specified by CAO
— Soft non-native material such as silt

 Mechanical bucket allowed when needed
— Debris and native material such as sand and clay

e Double silt curtain for turbidity control
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Sediment Management

 Available land space used
as Sediment Management
Areas (SMAs)

e Careful controls on
material track-out

e Addition of cement

e Prevention of outflow to
Bay waters

O e T e Haul to local landfill via
R et aetem established routes
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Post-dredge Confirmatory
Sampling
e Required by CAO

e Vibracores obtained
progressively after
dredging

» Contingency measures for
samples exceeding cleanup
requirements

— Additional dredging

Removing sample from vibrocore

TP TR =

— Sand cover
Collected post-dredge confirmatory sample
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Sand Cover Placement

* Gravelly sand on slopes

.,-....“ P

Sand placemen‘t‘lj;‘ing élip box ° Sa nd u nd er plers d nd ﬂ at
aleas

e Conveyor use and controls
on rate of placement

 Pneumatic sand pumping
system used for difficult
access area

Sand placement using pneumatic pumping
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Water Quality Monitoring

 WQC requirements
- pH (+/- 1 pH)

— Dissolved oxygen (10%
below reference)

— Turbidity (20% above
reference)

e Automated monitoring
buoys

 Manual monitoring and
observation
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Sediment Removal at South Shipyard

Notes:

Green = above design elevation

Red = below allowable overdredge

Yellow = between design elevation and allowable overdredge
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Sediment Removal at North Shipyard
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Notes:

Green = above design elevation

Red = below allowable overdredge

Yellow = between design elevation and allowable overdredge
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South Shipyard North Shipyard

Shipyard activities had Shipyard activities had
minimal effect on remedial major effect on remedial
operations operations

Small remedial footprint Large remedial footprint

28,660 cy dredged 114,085 cy dredged

Approximately 19,760 tons Approximately 22,938 tons
of cover placed of cover placed

Relatively minor demolition Significantly more
and debris removal demolition and debris
removal
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Post-construction Remedial Monitoring

 Commence remedial monitoring 2 years (2018)
and 5 years (2021) after completion of
remediation
— Chemistry analysis
— Sediment toxicity testing
— Bioaccumulation testing
— Benthic community assessments
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Keys to Successful Project Completion
« Up-front expectations with regulatory agencies
(feasibility considerations)

« Use of post-dredge sampling to verify or adjust
dredging completion

* Decision framework for post-dredge
contingency actions

 Flexibility to accommodate shipyard operations
* Importance of manual water quality monitoring
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