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Introduction

INTRODUCTION

In 2006 BAE Systems San Diego Ship Repair Inc SDSR formerly known as Southwest Marine

Inc completed reconfiguration of portion of its ship repair yard The construction termed the

Bulkhead Extension and Yard Improvement Project henceforth the Project involved the

installation of steel sheetpile bulkhead across the mouth of slip formerly occupied by three

abandoned marine railways removal of selected sediments from the slip and backfilling with

clean imported backfill to create additional upland yard space for the facility This report

documents the completion of the environmental aspects of the Project including brief

narrative summary of the work and its accompanying environmental monitoring and sampling

and updated modeling of predicted long-term water quality impacts from the Project

Figure identifies the general location of the Bulkhead Extension and Yard Improvement

Project
relative to the entire BAE Systems San Diego Ship Repair yard and facilities The

construction was performed under U.S Army Corps of Engineers Individual Permit No

200301115-KW Coastal Development Permit No CDP-2003-10 Port of San Diego Construction

Approval Project No 021-015-1965 and mitigated negative Declaration T.JPD 83356-ND-597

and two separate 401 Water Quality Certifications Files No 03C-065 and 04C-097 for

two phases of construction activity described below from the California Regional Water

Quality Control Board San Diego Region SDRWQCB Among other requirements these

permits mandated certain environmental controls for the Project including

Removal of in-place sediments containing chemicals in excess of California hazardous

waste levels Total Threshold Limit Concentrations or TTLCs per California Code of

Regulations Title 22 and their disposal at permitted upland landfill facilities

Protection of water quality in the adjacent waters of San Diego Bay through Best

Management Practices BMPs and as verified by daily observations and monitoring

per the Projects Water Quality Monitoring Plan Anchor 2004

Previous investigations and analyses conducted by Anchor Environmental CA L.P Anchor

demonstrated the Projects overall short- and long-term protectiveness to water quality in

adjoining San Diego Bay waters and to human health and the environment Anchor 2005
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Introduction

Mitigation for construction-related impacts to intertidal bay bottom 0.77 acres total was

athwved through the creation of additional 0.77 acres of intertidal habitat at the Sweetwater

Channel/D Street Fill mitigation area as part of Port of San Diego mitigation project defined

in the third amendment to the BAE Systems lease with the Port of San Diego Eelgrass

mitigation was accomplished through the creation of additional eelgrass habitat at 11.2 ratio

in the vicinity of Pier on the SDSR property arid at the Sweetwater Channel/D Street Fill

mitigation area Documentation of these mitigation measures can be found in Appendices and

respectively

1.1 OvervIew of Construction

Figures and present detailed plan and cross-sectional views of the bulkhead

improvement area and proposed construction activities The Project was performed in two

phases the general sequence of construction is illustrated as typical cross-section on

Figure

Phase of the Protect began on March 13 2006 and involved removing marine structures

from the area and installing new section of sheetpile bulkhead across the face of the

abandoned railways Figure After completion of Phase Phase construction activities

commenced in June 2006 Phase included removal of selected sediments from the Project

footprint and wedge of material situated immediately behind the new bulkhead Figure

then after testing to confirm chemical contaminant removal backfihing the Project site

with imported clean granular fill to the elevation of the surrounding grade approximately

12 feet mean lower low water Construction was completed on October 13 2006

and the surface of the clean backfill area was paved in November 2006 to support shipyard

operations

1.2 Contents of this Report

This report provides brief narrative descriptions and documentation of the following

elements of the construction activity

Section describes the characterization of sediments in the
Project area The initial

delineation of sediments requiring removal because they qualified as hazardous

waste under California environmental regulations
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Introduction

Section describes the excavation of sediments identified to exceed TTLC criteria as

ll as confirmational sampling that was conducted to verify
that sediments were

sufficiently removed

Section describes the disposal of excavated sediments at local and regional

landfills as well as characterization of the excavated sediment for approval by these

landfills

Section describes the
backfilling

of the
Project area with clean imported fill

materials

Section describes monitoring of water quality during the construction process

Section presents updated modeling of chemical transport and long-term water

quality impacts from the completed Project

Section summarizes the conclusions of this report

Supporting data is presented in tables following the text and in series of appendices

attached to this report in CD format
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Sediment Characterization and Delineation of Excavation Requirements

SEDIMENT CHARACTERIZATION AND DELINEATION OF EXCAVATION

REQUIREMENTS

Sediments in place within the
Project area were characterized over the course of three different

sampling and analysis efforts The locations of samples and sediment cores are summarized on

Figure The three investigations are as follows

2.1 Detailed Sediment Investigation of BAE Systems and NASSCO Shipyards

200212003

detailed site sediment investigation was conducted for both the SDSR then known as

Southwest Marine and adjoining NASSCO shipyards in 2002 and 2003 This investigation

documented in Exponent 2003 was conducted in response to SDRWQCB Resolution Nos

2001-02 and 2001-03 and subsequent Water Code Section 13267 letters issued to the

shipyards The investigation involved series of surface and core samples taken from site

sediments throughout both shipyards leasehold areas and beyond

Sediments along and in the vicinity of the planned bulkhead were represented by cores

SWO4 and SWO8 taken in close proximity to the alignment of the bulkhead refer to Figure

Sediment chemistry from various depth intervals in these two cores are summarized in

Table Impacted sediments were identified in both cores to depth of about feet

although core SWO4 could not be penetrated beyond this depth because refusal was

reached so deeper materials could not be sampled at this location The primary

constituents of concern COCs in the impacted sediments include elevated concentrations

of metals polychlorinated biphenyls PCBs and polycyclic aromatic hydrocarbons PAHs

2.2 Vertical and Lateral Characterization of Sediment and Groundwater 2004

In 2004 following meetings and communications with the SDRWQCB SDSR commissioned

an additional site-specific study of sediments within the
Project footprint in order to

demonstrate to the SDRWQCB that the proposed Project would be protective of water

quality in San Diego Bay if the existing sediments were left
in-place and encapsulated

below clean backfill and behind the new bulkhead wall Anchor conducted site

investigation within the
Project

boundaries to provide additional vertical and lateral

characterization of COCs in the soil sediment and groundwater in and surrounding the

Project area
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Sediment Characterization and Delineation of Excavation Requirements

Continuous core samples were collected at five locations as depicted on Figure

Representative composite samples were obtained from the various geologic layers that are

present including the recent near-surface sediment upland fill from the surrounding paved

area and the underlying Bay Point Formation Samples were analyzed for metals PCBs

and PAHs

The results of chemical analysis of the samples are summarized in Table At core locations

SW-4 in the south half of the Project area and SW-5 in the north half of the Project area the

upper two feet of sediment was found to contain copper and/or zinc at concentrations that

exceeded California hazardous waste criteria as defined by TTLC values per California

Code of Regulations CCR Title 22 section 66261.24 Division 4.5 Chapter 11 Article

Elevated concentrations of lead and PCBs were also noted in these locations although not

above TTLC criteria No TTLC exceedances were found below depths of feet

Groundwater was also sampled and the site hydraulic gradient measured in response to

tidal fluctuation This information was used to predict the efflux of dissolved constituents in

groundwater after Project completion Modeling demonstrated that long-term water quality

in adjacent waters of Sari Diego Bay would not be adversely affected by the Project

Results of this
investigation

and the groundwater modeling are documented in site

investigation
and characterization report Anchor 2005

2.3 Additional Sediment Evaluation and Delineation 2006

In response to the investi5ation documented in Anchor 2005 the SDRWQCB approved

issuance of WQC for the Project contingent on SDSR removing all sediments that

exceeded TTLC criteria from the
Project area henceforth termed TTLC sediments as

identified in cores SW-4 and SW-5 In order to better delineate the limits of TTLC

sediments Anchor obtained hand-pushed piston core samples of sediments at seven

additional locations in the Project area in March 2006 refer to Figure for sampling

locations At each location the upper to feet of sediment was sampled in 1-foot intervals

and analyzed for key metals Cu Pb and Zn and PCBs
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Sediment Characterization and Delineation of Excavation Requirements

The results of this sampling effort are presented in Table Laboratory reports are in

and Data Validation Review Report on this data is included as Appendix

Samples from locations BAE-O1 BAE-02 BAE-04 and BAE-05 indicated metal

concentrations in excess of TTLC criteria to depths of feet and possibly below deeper

samples were not successfully obtained while locations BAE-03 BAE-06 and BAE-07 had

no indicated exceedances of TTLC criteria

Based on these results the horizontal extent of TTLC sediments was projected as depicted

on Figure These estimated limits were used to guide the initial excavation depths for

TTLC sediments subject to confirmatory sampling during construction
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Excavation of ITLC Sediments

EXCAVATION OF TTLC SEDIMENTS

Excavation of TTLC sediments from the Project site started in June 2006 beginning with the

portion of the Project area that is north of Pier The entire Project area was subdivided into

individual excavation segments each assigned its own representative confirmatory post-

excavation sample as shown on Figure The excavation of TTLC sediments was completed in

this segment-by-segment basis

An initial excavation depth of feet was chosen for each excavated segment since this was the

depth of the 2006 cores as described in Section hi an attempt to contro1 excavation volumes

while using confirmatory sampling to ensure that the full extents of TTLC sediments were

removed Upon reaching the 4-foot depth within each segment confirmatory sediment samples

were obtained from the post-excavation subgrade The confirmatory samples were submitted to

local laboratory CalSciences in Garden Grove California and tested for Cu Pb Zn and

PCBs While the analytical testing was being done the excavation contractor was instructed to

hold off on further excavation from other segments of the Project area so as to avoid any

resuspension of sediments while the excavated subgrade was exposed

When test results were received they were compared to the TTLC criteria to see if exceedances

still existed at the excavated depth If so or even if the measured concentrations were within

about one-fifth of the TTLC criteria then the contractor was instructed to excavate an

additional feet to remove additional sediment from the sampled segment Following this re

excavation another confirmatory sample was obtained and analyzed Excavation was

considered complete at given location only when the latest confirmatory sample indicated that

cOncentrations of Cu Pb Zn and PCBs were well below TTLC criteria

When excavation was considered complete at location i.e remaining concentrations well

below ULC criteria the excavated segment was backfilled up to previous grade with clean

imported sand fill and the excavation contractor was then directed to move on to excavating

the next adjacent segment In this manner the excavation progressed in segmental fashion

After the final segment of TTLC sediment was removed and backfiiled with clean material the

contractor excavated the sediment wedge from immediately behind inside of the bulkhead
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Excavation of YFLC Sediments

wall see Figure Material excavated from the wedge was stockpiled separately from the

c. TTLC sediments to prevent mixing or cross-contamination of the materials Two more

confirmatory samples Wedge-i and Wedge-2 were taken from the bottom of this

excavation to verily that no TTLC sediment was left at the base of the excavation

Altogether approximately 1100 cubic yards of sediment or 1400 tons was excavated during

this process

Table presents the results of confirmatory samples obtained during excavation of TTLC

sediments and Appendix includes the laboratory reports from all chemical analyses In

several instances for example BH-4 BH-8 etc the first confirmatory sample exceeded or

nearly exceeded TTLC criteria for copper lead andJor zinc so additional excavation was done

and another sample obtained at the new deeper depth labeled BH-4.1 BH-8.1 etc. In one case

at location H-4 third round of excavation arid confirmatory sampling was done to depth

of feet the final sample at this location was labeled BH-4.2

Sediment removal was preceded by and concurrent with demolition and removal of previously

existing marine cradles in the northwestern portion of the Project area and the part of Pier

landward of the new bulkhead wall
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Disposal of Construction Waste and Excavated Sediments

DISPOSAL OF CONSTRUCTION WASTE AND EXCAVATED SEDIMENTS

4.1 Characterization and Disposal of Excavated Sediment

Excavated sediment was stockpiled on-site in the paved north area of the Yard

Improvement Project in controlled stockpiling area with concrete blocks and runoff

protection around its perimeter to prevent loss of sediment and water to the surrounding

environment

As excavation proceeded composite samples were collected from material stockpiles and

analyzed for landifil acceptance total of 23 samples were obtained altogether which for

1100 cubic yards of sediment amounts to approximately one representative sample per

every 50 cubic yards of stockpiled sediment consistent with testing requirements for local

landf ills operated by Allied Waste such as the Otay and Sycamore landfills in San Diego

County Analysis of these samples was done in two phases first analysis of the bulk

concentrations of metals PCBs PAHs and Volatile Organic Compounds VOCs to

determine which if any constituents contained elevated concentrations Next in cases

where bulk concentrations were within one-tenth of the TTLC criteria leachability testing by

the Soluble Threshold Limit Concentration or STLC was conducted to evaluate the potential

for leaching of those chemicals as requirement for
potential acceptance at local landfffls

Additionally Toxicity Characterization Leaching Procedure TCLP was conducted on

subset of samples No TCLP exceedances were observed

Analytical results from sediment stockpiles are presented in Appendix Ultimately the

majority of the excavated sediment did not meet TTLC requirements for local landfill

disposal at San Diego County landfill and 728.21 tons of sediment were instead hauled to

the Copper Mountain Landfill solid waste facility operated by Allied Waste in Arizona In

addition 673.97 tons of sediment was hauled to the Azusa Land Reclamation Landfffl iii

Azusa California which accepted stockpiled sediments containing lesser non-hazardous

concentrations of metals and PCBs Waste Disposal Manifests for sediment hauling and

disposal are presented in Appendix
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Disposal of Construction Waste and Excavated Sediments

4.2 Disposal of Demolition Debris

eel and concrete debris was also generated during project work from the

demolition of existing site structures marine railways and the portion of Pier One within

the Project footprint All demolition materials were cleaned of sediment and disposed at the

Otay Landfill in San Diego County arid at the Simi Valley landfill in Ventura Coimty CA
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Backfilling of Excavation and
Project

Area

BACKFILLING OF EXCAVATION AND PROJECT AREA

After sediment excavation was completed the Project area was completely backfilled with clean

imported soil The area was filled to final grade of approximately elevation 11.5 feet MLLW

so that after later installation of base course and asphalt concrete pavement the final grade

would be roughly equivalent to the elevation of the surrounding land area elevation 12.1 feet

MLLW

Backfill material was obtained from several local sources in the San Diego area Representative

samples of the imported backfills were obtained on regular basis and 20 of the samples

roughly one out of every five collected were tested for key chemical constituents Cu Pb Zn

and PCBs to ensure that there were no significant concentrations of these chemicals in the fill

The number of samples analyzed from each import fill source was proportionate to the amount

of fill used from that source

The analytical results for the imported soil fill are summarized in Table Metals concentrations

Cu Pb and Zn were well below California TTLC Criteria as well as Human Health Screening

Levels CHHSLs for residential and commercial/industrial use No PCBs were detected in any

of the imported sand samples
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Water Quality Monitoring

WATER QUALITY MONITORING

6.1 Water Quality Program

Water quality monitoring was performed during the excavation activities Phase 2A and

clean fill materials placement Phase 2B Water quality monitoring was conducted as

condition of the 401 WQC Permit issued by the SDRWQCB Daily visual turbidity

monitoring and weekly water quality monitoring of turbidity dissolved oxygen DO and

pH were conducted during Phase activities

The purpose of the water quality monitoring program was to provide ongoing assessment

of water quality during construction and filling activities Compliance criteria shown in

Table were established to determine if there were any water quality exceedances during

construction The objectives of the monitoring program are as follows

To ensure that water quality conditions were maintained within the prescribed limits

of relevant regulatory requirements

To allow for appropriate adjustment of construction activities in manner that

would ensure protection of the environment

To document the results of water quality performance monitoring

Water quality monitoring for Phase 2A was conducted at three locations during

construction as shown on Figure from Anchor 2004

Station located 500 feet bayward from the construction limits defined as the

bulkhead wall This is the background monitoring station

Station located 250 feet hayward from the construction limits This defines the site

compliance zone boundary

Station located 125 feet bayward from the construction limits This station is an

additional early warning boundary

At each location DO turbidity and pH were monitored at three depths shallow within

feet of the surface mid-depth and deep within feet of the bottom
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Water Quality Monitoring

6.2 Water Quality Monitoring Results and Summary

1Iowirlg
data are presented in Appendices to this report

Table of Water Quality Monitoring Results Appendix

Daily Construction Site and Waterside Photographs Appendix

Daily Monitoring Logs and Checklists Appendix

BAE personnel were trained in the calibration arid use of the monitoring equipment

Originally the Hydrolab Hydras LT sonde/laptop system was calibrated and tested in the

field However due to difficulties in operating the laptop in the field after two monitoring

events the Hydrolab was replaced with portable system the Hydrolab DS4a

In summary the water quality monitoring results showed the following

Turbidity No turbidity floatables or oil sheensl were visually observed during

daily monitoring Weekly turbidity readings were consistent with historical data for

the subject area of San Diego Bay typically less than nephelometric turbidity units

per San Diego Bay Watersheds and Unified Port District of San Diego

websites The only exception to this was one sampling occasion on June 27

2006 when turbidity was recorded between 88.8 and 116.4 NTIJ There was no

construction-related event to account for this spike and no turbidity was observed

Additionally the lowest reading was recorded closest to the construction activity

and the highest reading was recorded at the background condition station

Altogether therefore this anomalous reading was not considered to reflect

construction-related impact on water quality

Dissolved Oxygen Historically DO levels have ranged from 5.0 to 8.1 per San

Diego Bay Watersheds and Unified Port District of San Diego DO

levels measured for this Project were consistent with the historical data and were

often greater and therefore improved closer to the construction activities Station

than at the background monitoring station June 22 June 27 July 11 and August

17 2006

pH pH levels were consistently
within standards set by the SDRWQCB

Qr ch 29 2006 slight oil sheen was noted The sheen was traced to diver air tools and those

oper ware immediately terminated
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Water Quality Monitoring

6.3 Water Quality Monitoring Conclusions

eterious effects to water quality were observed or measured during excavation or

placement activities There were no visual observations of turbidity floatables or oil sheens

and there were no observations of distressed wildlife

There were no impacts to water quality associated with exceedences of pH and measured

DO levels were within historical ranges Furthermore DO levels at the monitoring station

closest to construction activities were often
greater

than background conditions Visual

observations during construction activity indicated no evident turbidity Monitoring

showed that turbidity levels were within historical ranges on all but one monitoring event

the same day that DO was recorded at its highest level

As result of these measurements and observations BAE Systems SDSR concludes that this

Project
did not result in adverse impacts to water quality from increased DO or turbidity

levels
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Updated Modeling of Long-Term Water Quality

UPDATED MODELING OF LONG-TERM WATER QUALITY

h-i 2005 prior to
Project construction BAE Systems completed an evaluation of the Projects

protectiveness of long-term water quality This was done to support the SDRWQCBs review of

BAE Systems application for 401 WQC for the Project Specifically modeling was performed

to predict the tendency of dissolved waste constituents copper lead zinc and PCBs to be

transported in groundwater from the interstices of sediment left in place within the Project

footprint through the newly placed clean fill materials and new sheetpile bulkhead arid into

immediately adjacent waters of Sari Diego Bay The results of this modeling were presented in

Anchor 2005

This pre-construction modeling effort utilized available site data including analysis of samples

obtained in 2004 as well as past records of site sediment concentrations Predicted chemical

concentrations within the Project footprint were based on the expectation that all sediments

containing exceedances of IILC criteria would be removed One-dimensional chemical

transport modeling was performed using the approach developed by Reible 1998 and

documented in the U.S Army Corps of Engineers national guidance for cap design Palermo et

al 1998 More detail on the modeling methods and inputs are presented in Anchor 2005 The

modeling demonstrated that all four of the modeled chemicals remained well below California

Toxics Rule CTR criteria for surface waters for well beyond 100 years following Project

completion

Following the completion of the construction project in 2006 this modeling has now been

updated to reflect known remaining conditions as reflected by the actual excavation extents

and confirmatory sampling documented in this report It also reflects the fact that imported

backfill was used to fill the Project site whereas the previous modeling also considered the

possibility that dredged sediment would be used as backfill Tables and summarize the

updated modeling inputs For the purposes of comparison Table includes the estimated

porewater concentrations in contained sediments both for the known post-construction

conditions and from the pre-construction modeling described in Anchor 2005 It can be seen

that the construction project resulted in overall chemical concentrations within the Project

footprint that are lower than those originally predicted

BAE Systems Construction Completion Report December 2006

Bulkhead Extension and Yard Improvement Project 15 040277-01

BAE00085659



Updated Modeling of Long-Term Water Quality

TabLc summarizes the results of the updated modeling as compared to the pre-construction

ig
results presented in Anchor 2005 The key information in this table is the years until

predicted breakthrough the time when dissolved chemical concentrations expressed through

the sheetpile are predicted to meet CTR water quality criteria The updated modeling confirms

that breakthrough will not occur for well beyond 100 years Furthermore three of the four

predicted the times to breakthrough have increased compared to the previous modeling This is

result of the fact that chemical concentrations within the
Project footprint ended up being

lower than they were originally predicted to be

lii summary the updated modeling confirms that the completed Project is predicted to cause no

significant impacts on surface water quality verifying that the Project is fully protective of

water quality
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Conclusions

CONCLUSIONS

The Bulkhead Extension and Yard Improvement Project was completed on October 13 2006

consistent with the terms of the Project permits Specifically

All sediments exceeding California hazardous waste TTLC criteria were removed from

the Project site as confirmed by series of post-excavation samples

All excavated sediment was disposed off-site at permitted lardfills

Clean import fill material was used to backfill the Project area

Daily water quality monitoring confirmed that adjacent surface waters of San Diego Bay

were not adversely impacted pH DO or turbidity

Storm water protection measures were maintained in place throughout the construction

process

The
Project is projected to cause no adverse long-term impacts on water quality in

adjoining waters of San Diego Bay

This report satisfies the requirements of paragraph B.3 iii the 401 WQC stating that report

shall be submitted at the end of construction which documents the results of all water

quality monitoring
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Iab
Resuits of Post-Excavatior Confirmation Sampling

Sample ID Sample Date Depth 250 100 500 00
BH 06/13/06 4.00 230 32.8 109 700

Notes

ND Not detected

Yellow shading indicates exceedances of TTLC criteria

BH 06/13/06 400 0.968 1.05 7.35 ND

BH 06/12/06 4.00 55.7 8.99 56.2 1160

BH4___________ 06/19/06 4.00 395 326 2120 2800

BH4.1 06/21/06 6.00 4900 699 2310 16500

BH 4.2 06/23/06 8.00 102 140 93.8 ND

BH5 06/16/06 4.00 33.6 10.5 544 780

BH 06/12/06 4.00 8.13 2.48 17.2 ND

BH 06/16/06 4.00 3.45 5.79 23.9 1000

BH8 06/12/06 4.00 3360 598 3590 17100

BH 8.1 06/16/06 6.00 233 44.6 277 ND

BH9 06/30/06 4.00 2090 275 2320 950

8H 9.1 09/30/06 6.00 ND 1.13 41 NA

BH 10 06/23/06 400 2450 791 4750 3700

BH 10.1 06/27/06 6.00 94.7 24.8 131 920

BH 11 06/23/06 400 3220 647 5980 1000

BH 11.1 06/27/06 6.00 293 209 333 750

BH12 06/30/06 4.00 1480 163 186 3100

BH 12.1 09/30/06 6.00 ND ND 10.1 NA

BH 13 06/23/06 4.00 5100 560 7200 1070

BH 13.1 06/27/06 6.00 4.6 0.984 12.2 ND

BH 14 06/23/06 4.00 2950 578 5860 1060

BH 14.1 06/27/06 6.00 12.6 3.33 18.8 ND

BHI5 06/30/06 4.00 693 251 451 4000

BH 15.1 09/30/06 6.00 ND 0.313 5.36 NA

BH16 06/23/06 4.00 1760 452 2990 1650

BH 16.1 06/27/06 6.00 217 68.5 300 540

BHI7 06/23/06 4.00 1280 306 3110 3800

3H 171 06/27/06 6.00 381 125 750 202

BH 18 08/17/06 4.00 1.13 1.2 123 ND

BH 19 08/17/06 4.00 1.37 2.02 16.1 ND

BH2O 08/17/06 4.00 2.24 2.31 11.9 ND

Wedge 09/07/06 8.00 16.6 6.65 26.7 ND

edqe______ 09/07/06 8.00 13.7 16.3 51.9 ND
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Table

Concentrations of Key Chemicals in Representative Samples of Imported Sand Fill

SampleiD1 irnpot Lfl Date -cu Pb Zn -PcBS

Fl Coronado nigh School 6114106 94 56.3 69.1 ND

F2 Coronado High School 6114/06

F3 Coronado High School 6/1 4/06

F4 Coronado High School 6/14/06

F5 Coronado High School 6/14/06

F6 Coronado High School 6/14/06 15.8 11.8 47.7 ND

F7
--

Coronado High School 6/14/06 -_________
ES Coronado High School 6/14/06

F9 Coronado High School 6/14/06

FlO Coronado High School 6/14/06

Fli Coronado High School 6/14106 7.73 2.88 22.9 ND

F12 Coronado High School 6/14/06

F13 Coronado High School 6/14106

F14 Coronado High School 6/14/06
-________

F15 Coronado High School 6/14/06

F16 Coronado High School 6/16/06 12.6 6.33 30.4 ND

F17 Coronado High School 6/16/06

F18 Coronado High School 6/16/06

F19 Coronado High School 6/16/06

F20 Coronado High School 6/1 6/06

F21 Coronado High School 6/16/06 20.2 9.67 48.2 ND

F22 Coronado High School 6/16/06

F23 Coronado High School 7/17/06

F24 Coronado High School 7/17/06
-_________

F25 Coronado High School 7/1 7/06

F26 Coronado High School 7/1 7/06 34.1 11.1 49.3 ND

F27 La Jolla 7/18/06
-______

F28 La Jolla 7/1 8/06 7.21 3.38 49.6 ND

F29 La Jolla 7/18/06

F30 La Jolla 7/18/06

F31 La Jolla 7/18/06

F32 La Jolla 7/18/06

F33 La Jolla 7/19/06 -______
F34 La Jolla 7/19/06

F35 La Jolla 7/1 9/06 9.75 3.07 60.8 ND

F36 La Jolla 7/19/06

F37 La Jolla 7/19/06

F38 La Jolla 7/19/06
-_________

F39 La Jolla 7/1 9/06

F40 La Jolla 7/19/06 -______ -_________
F41 La Jolla 711 9/06

F42 La Jolla 7/19/06 4.14 4.99 24.3 ND

F43 La Jolla 7/19/06
-_________

F44 La Jolla 7/19/06

F45 No Sample

F46 52nd Polk San Diego 7/20/06 4.73 13.5 39.5 ND

F47 52nd Polk San Diego 7/20/06

F48 52nd Polk San Diego 7/20/06 -______
F49 52nd Polk San Diego 7/20/06

-_________ -_____
F50 52nd Polk San Diego 7/20/06

F51 52nd Polk San Diego 7/20/06 5.67 17.4 50.1 ND
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Colwer4ratons of Key Chemcae in Roprecentafive Sampes of imported Sand

RFGHHSL 3000 23000 0.89

oo
SainplŁID ImportLocØtion Pb Zn Pt8s

52 52nd Polk San Diego 7/20/06

52nd Polk San Dieao fl2006

F54 52nd Polk San Diego 7/20/06

F55 Hotel Del Coronado 7/21/06 1.02 2.04 7.29 ND

F56 Hotel Del Coronado 7/21/06

F57 Coronado High Schoo 8/3/06

F58 Coronado High Schoot 8/3/06 4.83 26.9 51 ND

F59 Coronado High Schoo 8/3/06

F60 Coronado High Schoo 8/3/06

F61 Childrens Hospital 8/16/06

F62 Childrens Hospital 8/16/06 3.28 2.96 14.4 ND

F63 Childrens Hospital 8/16/06

F64 Childrens Hospital 8/16/06

F65 Childrens Hospital 8/17/06
-_________

F66 Childrens Hospital 8/17/06 -_______
F67 Childrens Hospital 8/17/06 304 2.21 12.8 ND

F68 Childrens Hospital 8/17/06

F69 10th San Diego 8/17/06 5.21 3.32 19.7 ND

F70 10th San Diego 8/17/06 -______
F71 Coronado High School 8/19/06

F72 Coronado High School 8/19/06

F73 Coronado High School 8/19/06

F74 Coronado High School 8/19/06

F75 Aero Drive 8/24/06

F76 Aero Drive 8/24/06

F77 Aero Drive 8/24/06 4.89 2.64 24.3 ND

F78 Aero Drive 8/24/06

F79 Aero Drive 8/24/06

F80
--

La Jolla 8/24/06 24.1 8.7 104 ND

F81 La Jolla 8/24/06

F82 La Jolla 8/24/06

F83 La Jolla 8/24/06

F84 La Jolla 8/24/06

F85 La Jolla 8/24/06 23.5 8.64 102 ND

F86 La Jolla 8/24/06

F87 8th National City 10/3/06

F88 8th National City 10/3/06 5.77 24.1 45.6 ND
F89 8th National City 10/4/06

F90 8th 10/4/06

AVERAGE 10.3 11.1 436 ND

NQtes

ND Not Detected

CHHSL values California Human Health Screening Levels

From http/lwww.calepa.ca.govfBrownflelds/documents/2005/NunberReportpdf
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Technical Memorandum

To Shaun Halvax Southwest Marine Inc

From Michael Whelan P.E and David Keith RG C.HG Anthor Environmental

Date September 262003

Re Evaluation of Sediments for Placement Behind Bulkhead Extension

Southwest Marine Shipyard San Diego

CC David Templeton and Rebecca Desrosiers Anchor Environmental

The purpose of this memorandum is to present our recommended course of action for further

evaluation of sediments that are planned for placement behind the bulkhead extension planned

for your site The intention of this evaluation will be to demonstrate how sediments placed

behind the bulkhead extension can be stabilized to improve their structural and chemical

leachability characteristics

INTRODUCTION

1.1 Rationale for Placing Chemically Impacted Sediments Behind Bulkhead

Extension

We believe that there are number of advantages for Southwest Marine SWM to continue

to explore the possibility of placing dredged sediment behind their bulkhead extension As

SWM moves toward site cleanup as required by the California Regional Water Quality

Control Board San Diego Region the Board the planned bulkhead extension provides an

opporftmityto expedite removal of chemically impacted sediments from selected areas as

an independently executed precursor to the overall site action This in turn could give SWM

significant leverage in its dealings with the Board on the remaining shipyards remedial

action

BAE00085826
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1.2 Identification of Candidate Sediment for Confinement Behind Bulkhead

Phase and Phase shipyard sediment characterizations previously conducted by Exponent

2003 indicate areas where sediment removal will be necessary once SCLs are promulgated

These areas are candidates for dredging and placement behind the constructed bulkhead

These sediments are best represented by cores SWO1 SWO2 SWO4 and SWO8 located

outside of and near to the bulkhead extension area on the north and south sides of Pier

These sediment appear likely to require removal due to their relatively high chemical

concentrations of PCBs and metals pending final selection of cleanup levels by the Board

In addition operational considerations along Pier i.e needs for berthing depth may also

dictate removal of these sediments as opposed to capping

1.3 Review of Permit Application Process to Date

In March 2003 we provided text with supporting figures
and tables for

possible use in

preparing your permit application for the quay wall work This included general

description of the bulkhead extension project preliminary dredging plan for sediments

that can be placed behind the bulkhead structural and design considerations and

preliminary evaluation of environmental issues related to the confinement of contaminated

sediment behind the constructed bulkhead We concluded this evaluation by stating that

additional testing of representative sediment sample is needed to better identify the need

for engineering controls and/or amendment of the dredged material in order to ensure that

surface water is not impacted outside the constructed bulkhead

In May SWM elected to postpone the presentation of this option to regulatory agendes until

the necessary supporting environmental testing was completed Instead SWM decided to

submit version of the permit application that did not include description of depositing

dredged sediments behind the bulkhead SWM also proposed modifications to the

preliminary dredging plan

The remainder of this memorandum describes our recommended approach for sampling

and analyzing sediments identified for placement behind the bulkhead extension in order

to support further progress on obtaining permits for the work
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PROPOSED SAMPLING AND ANALYSIS PROGRAM

2.1 Field Sampling Program

Our understanding of the extent of impacted sediments in the SWM shipyard area is based

on series of cores obtained from Exponents Phase and II characterization of the area We

propose to collect six additional cores in order to better define the leaching characteristics of

the sediment and in order to collect enough sediment to support chemical
testing

The cores

would be taken from within the area of impacted sediment and used to create composite

sample that is representative of the sediment planned for dredging The cores would be

obtained using piston coring sampler with two-person crew on small boat Each core

would be advanced to the depth at which refusal is encountered an estimated to feet

based on Exponents previous work in the area

2.2 Proposed Chemical and Physical Testing Program

Material from each core will be combined to form single composite sample for subsequent

analytical and bench-scale testing An aliquot of this composite will be used for evaluation

of water quality impacts and potential leachability of compounds from the untreated

sedimenl by conducting standard soluble threshold limit concentration STLC test The

STLC is standard test required for upland disposal in California and would be required

whether the sediment is placed behind the bulkhead extension or whether it is sent to

disposal at an in-state uplands facility
It involves saturating the composited sediment in

specified water mixture which is theoretically representative of precipitation The water

collected from the test will then undergo analysis to determine the potential for contaminant

leaching fromthe sediment matrix into adjacent water sources The analysis will include

measurements of metals PAHs and PCBs as well as basic index property tests such as

grain size and Atterberg limits

It may be advantageous to stabilize the sediment using concrete fly ash or other pozzolanic

admixtures so as to improve its structural characteristics and lessen its potential for

contaminant leaching We will evaluate means of achieving this stabilization by performing

series of up to three additional STLC tests on portions of the sediment composite which

have been stabilized by adding such admixtures This will allow us to assess the relative

BAE00085828



Shaun Ha1vc Southwest Marine Inc

September26 2003

Page

benefits of the stabilization process with
respect

to leachate control and to distinguish the

relative success of the various mixes at accomplishing this

The addition of adniixtures for stabilization of sediment prior to placement behind the

bulkhead extension is also expected to enhance the internal
strength of the material The

magnitude of this benefit depends on the composition of the raw sediment and the

proportions of amendment agents added Therefore upon successful demonstration of the

mixtures ability to prevent contaminant leathate production we will perform suite of

geotechnical tests on the mix design that appears to have been most successful to

characterize the amended material in terms of its enhanced strength and compressibifity

properties These tests will include Modified Proctor for compaction unconfined

compression for strength and consolidation analysis for settlement

2.3 Reporting

Following the completion of our testing we will prepare brief technical memorandum

summarizing the results of our field investigation and laboratory testing and their

implications on the bulkhead extensions ability to confine contaminated sediments This

memorandum will ultimately be suitable for submission to the permitting agencies and the

Board to aid in their review of your proposal to place stabilized dredged material behind

the new bulkhead
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Introduction

INTRODUCTION

In 2006 BAE Systems San Diego Ship Repair Inc SDSR formerly known as Southwest Marine

Inc completed reconfiguration of portion of its ship repair yard The construction termed the

Bulkhead Extension and Yard Improvement Project henceforth the Project involved the

installation of steel sheetpile bulkhead across the mouth of slip formerly occupied by three

abandoned marine railways removal of selected sediments from the slip and backfilling with

clean imported backfill to create additional upland yard space for the facility This report

documents the completion of the environmental aspects of the Project including brief

narrative summary of the work and its accompanying environmental monitoring and sampling

and updated modeling of predicted long-term water quality impacts from the Project

Figure identifies the general location of the Bulkhead Extension and Yard Improvement

Project relative to the entire BAE Systems San Diego Ship Repair yard and facilities The

construction was performed under U.S Army Corps of Engineers Individual Pennit No

200301115-KW Coastal Development Permit No CDP-2003-10 Port of San Diego Construction

Approval Project No 021-015-1965 and mitigated negative Declaration UPD 83356-ND-597

and two separate 401 Water Quality Certifications Files No 03C-065 and 04C-097 for

two phases of construction
activity described below from the California Regional Water

Quality Control Board San Diego Region SDRWQCB Among other requirements these

permits mandated certain environmental controls for the Project including

Removal of in-place sediments containing chemicals in excess of California hazardous

waste levels Total Threshold Limit Concentrations or TTLCs per California Code of

Regulations Title 22 and their disposal at permitted upland landfill facilities

Protection of water quality in the adjacent waters of San Diego Bay through Best

Management Practices BMFs and as verified by daily observations and monitoring

per the Projects Water Quality Monitoring Plan Anchor 2004

Previous investigations and analyses conducted by Anchor Environmental CA LP Anchor

demonstrated the Projects overall short- and long-term protectiveness to water quality in

adjoining San Diego Bay waters and to human health and the environment Anchor 2005
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Introduction

Mitigation for construction-related impacts to mtertidal bay bottom 0.77 acres total was

achieved through the creation of additional 0.77 acres of intertidal habitat at the Sweetwater

Channel/D Street Fill mitigation area1 as part of Port of San Diego mitigation project defined

in the thfrd amendment to the BAE Systems lease with the Port of San Diego Eelgrass

mitigation was accomplished through the creation of additional eelgrass habitat at 11.2 ratio

in the vicinity of Pier on the SDSR property and at the Sweetwater Channel/D Street Fill

mitigation area Documentation of these mitigation measures can be found in Appendices and

respectively

1.1 Overview of Construction

Figures and present detailed plan and cross-sectional views of the bulkhead

improvement area and proposed construction activities The Project was performed in two

phases the general sequence of construction is illustrated as typical cross-section on

Figure

Phase of the Project began on March 13 2006 and involved removing marine structures

from the area and
installing new section of

sheetpile bulkhead across the face of the

abandoned railways Figure After completion of Phase Phase construction activities

commenced in June 2006 Phase included removal of selected sediments from the Project

footprint and wedge of material situated immediately behind the new bulkhead Figure

then after testing to confirm chemical contaminant removal backfilling the Project site

with imported clean granular fill to the elevation of the surrounding grade approximately

12 feet mean lower low water LMLLW Construction was completed on October 13 2006

arid the surface of the clean backfill area was paved in November 2006 to support shipyard

operations

1.2 Contents of this Report

This report provides brief narrative descriptions and documentation of the following

elements of the construction activity

Section describes the characterization of sediments in the
Project area The initial

delineation of sediments requiring removal because they qualified as hazardous

waste under California environmental regulations
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Introduction

Section describes the excavation of sediments identified to exceed TTLC criteria as

well as confirmational sampling that was conducted to verify that sed were

sufficiently
removed

Section describes the disposal of excavated sediments at local and regional

landfills as well as characterization of the excavated sediment for approval by these

landfills

Section describes the backfilling of the Project area with clean imported fill

materials

Section describes monitoring of water quality during the construction process

Section presents updated modeling of chemical transport and long-term water

quality impacts from the completed Project

Section summarizes the conclusions of this report

Supporting data is presented in tables following the text and in series of appendices

attached to this report fri CD format
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Sediment Characterization and Delineation of Excavation Requirements

SEDIMENT CHARACTERIZATION AND DELINEATION OF EXCAVATION

REQIfiREMENTS

Sediments in place within the Project area were characterized over the course of three different

sampling and analysis efforts The locations of samples and sediment cores are summarized on

Figure The three investigations are as follows

2.1 Detailed Sediment Investigation of BAE Systems and NASSCO Shipyards

2002/2003

detailed site sediment investigation was conducted for both the SDSR then known as

Southwest Marine and adjoining NASSCO shipyards in 2002 and 2003 This investigation

documented in Eponent 2003 was conducted in response to SDRWQCB Resolution Nos

2001-02 and 2001-03 and subsequent Water Code Section 13267 letters issued to the

shipyards The
investigation involved series of surface and core samples taken from site

sediments throughout both shipyards leasehold areas and beyond

Sediments along and in the vicinity of the planned bulkhead were represented by cores

SWO4 and SWO8 taken in close proximity to the alignment of the bulkhead refer to Figure

Sediment chemistry from various depth intervals in these two cores are summarized in

Table Impacted sediments were identified in both cores to depth of about feet

although core SWO4 could not be penetrated beyond this depth because refusal was

reached so deeper materials could not be sampled at this location The primary

constituents of concern COCs in the impacted sediments include elevated concentrations

of metals polychlorinated biphenyls PCBs and polycyclic aromatic hydrocarbons PAHs

2.2 Vertical and Lateral Characterization of Sediment and Groundwater 2004

h-i 2004 following meetings arid communications with the SDRWQCB SDSR commissioned

an additional site-specific study of sediments within the
Project footprint in order to

demonstrate to the SDRWQCB that the proposed Project would be protective of water

quality in San Diego Bay if the
existing sediments were left in-place and encapsulated

below clean backfill and behind the new bulkhead wall Anchor conducted site

investigation within the Project boundaries to provide additional vertical and lateral

characterization of COCs in the soil sediment and groundwater iii and surrounding the

Project area
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Sediment Characterization and Delineation of Excavation Requirements

Continuous core samples were collected at five locations as depicted on Figure

Representative composite samples were obtained from the various geologic layers that are

present including the recent near-surface sediment upland fill from the surrounding paved

area and the underlying Bay Point Formation Samples were analyzed for metals PCBs

and PAHs

The results of chemical analysis of the samples are summarized in Table At core locations

SW-4 in the south half of the Project area and SW-5 in the north half of the Project area1 the

upper two feet of sediment was found to contain copper and/or zinc at concentrations that

exceeded California hazardous waste criteria as defined by TTLC values per California

Code of Regulations CCR Title 22 section 66261.24 Division 4.5 Chapter 11 Article

Elevated concentrations of lead and PCBs were also noted in these locations although not

above TTLC criteria No TTLC exceedances were found below depths of feet

Groundwater was also sampled and the site hydraulic gradient measured in response to

tidal fluctuation This information was used to predict the efflux of dissolved constituents in

groundwater after Project completion Modeling demonstrated that long-term water quality

in adjacent waters of San Diego Bay would not be adversely affected by the Project

Results of this
investigation

and the groundwater modeling are documented in site

investigation and characterization report Anchor 2005

2.3 Additional Sediment Evaluation and Delineation 2006

In response to the investigation documented in Anchor 2005 the SDRWQCB approved

issuance of WQC for the Project contingent on SDSR removing all sediments that

exceeded TTLC criteria from the
Project area henceforth termed TTLC sediments as

identified in cores SW-4 and SW-5 In order to better delineate the limits of TftC

sediments Anchor obtained hand-pushed piston core samples of sediments at seven

additional locations in the
Project area in March 2006 refer to Figure for sampling

locations At each location the upper to feet of sediment was sampled in IL-foot intervals

and analyzed for key metals Cu Pb and Zn and PCBs
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Sediment Characterization arid Delineation of Excavation Requirements

Tb cults of this sampling effort are presented in Table Laboratory reports are hi

and Data Validation Review Report on this data is included as Appendix

Samples from locations BAE-O1 BAE-02 BAE-04 and BAE-.05 indicated metal

concentrations in excess of TTLC criteria to depths of feet and possibly below deeper

samples were not successfully obtained while locations BAE-03 BAE-06 and BAE-07 had

no indicated exceedances of TTLC criteria

Based on these results the horizontal extent of TTLC sediments was projected as depicted

on Figure These estimated limits were used to guide the initial excavation depths for

TTLC sediments subject to confirmatory sampling during construction
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Excavation of TTLC Sediments

EXCAVATION OF TTLC SEDIMENTS

Excavation of TTLC sediments from the
Project

site started June 2006 beginning with the

portion of the
Project area that is north of Pier The entire Project area was subdivided into

individual excavation segments each assigned its own representative confirmatory post-

excavation sample as shown on Figure The excavation of TTLC sediments was completed in

this segment-by-segment basis

An initial excavation depth of feet was chosen for each excavated segment since this was the

depth of the 2006 cores as described in Section in an attempt to control excavation volumes

while using confirmatory sampling to ensure that the full extents of TTLC sediments were

removed Upon reaching the 4-foot depth within each segment confirmatory sediment samples

were obtained from the post-excavation subgrade The confirmatory samples were submitted to

local laboratory CalSciencŁs in Garden Grove California arid tested for Cu Pb Zn and

PCBs While the
analytical testing was being done the excavation contractor was instructed to

hold off on further excavation from other segments of the
Project area so as to avoid any

resuspension of sediments while the excavated subgrade was exposed

When test results were received they were compared to the TTLC criteria to see if exceedances

still existed at the excavated depth If so or even if the measured concentrations were within

about one-fifth of the TTLC criteria then the contractor was instructed to excavate an

additional feet to remove additional sediment from the sampled segment Following this re

excavation another confirmatory sample was obtained and analyzed Excavation was

considered complete at given location oniy when the latest confirmatory sample indicated that

concentrations of Cu Pb Zn and PCBs were well below TTLC criteria

When excavation was considered complete at location i.e remaining concentrations well

below TTLC criteria the excavated segment was backfilled up to previous grade with clean

imported sand fill and the excavation contractor was then directed to move on to excavating

the next adjacent segment In this manner the excavation progressed in segmental fashion

After the final segment of TTLC sediment was removed and backfilled with clean material the

contractor excavated the sediment wedge from immediately behind inside of the bulkhead
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Excavation of flLC Sediments

ce Figure Material excavated from the wedge was stockpiled separately from the

TTLC sediments to prevent mixing or cross-contamination of the materials Two more

confirmatory samples Wedge-i and Wedge-2 were taken from the bottom of this

excavation to verify that no TTLC sediment was left at the base of the excavation

Altogether approximately 1100 cubic yards of sediment or 1400 tons was excavated during

this process

Table presents the results of confirmatory samples obtained during excavation of TTLC

sediments and Appendix includes the laboratory reports from all chemical analyses In

several instances for example BH-4 BH-8 etc the first confirmatory sample exceeded or

nearly exceeded TTLC criteria for copper lead and/or zinc so additional excavation was done

and another sample obtained at the new deeper depth labeled BH-4.l BH-8.1 etc. In one case

at location BH-4 third round of excavation and confirmatory sampling was done to depth

of feet the final sample at this location was labeled BH-4.2

Sediment removal was preceded by and concurrent with demolition and removal of previously

existing marine cradles in the northwestern portion of the Project area and the part of Pier

landward of the new bulkhead wall
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Disposal of Construction Waste and Excavated Sediments

DISPOSAL OF CONSTRUCTION WASTE AND EXCAVATED SEDIMENTS

4.1 Characterization and Disposal of Excavated Sediment

Excavated sediment was stockpiled on-site in the paved north area of the Yard

Improvement Project in controlled stockpiling area with concrete blocks and runoff

protection around its perimeter to prevent loss of sediment and water to the surrounding

environment

As excavation proceeded composite samples were collected from material stockpiles and

analyzed for landfill acceptance total of 23 samples were obtained altogether which for

1100 cubic yards of sediment amounts to approximately one representative sample per

every 50 cubic yards of stockpiled sediment consistent with testing requirements for local

landfills operated by Allied Waste such as the Otay and Sycamore landf ills in San Diego

County Analysis of these samples was done in two phases first analysis of the bulk

concentrations of metals PCBs PAHs and Volatile Organic Compounds VOCs to

determine which if any constituents contained elevated concentrations Next in cases

where bulk concentrations were within one-tenth of the TTLC criteria leachability testing by

the Soluble Threshold Limit Concentration or STLC was conducted to evaluate the potential

for leaching of those chemicals as requirement for
potential acceptance at local landfills

Additionally Toxicity Characterization Leaching Procedure TCLP was conducted on

subset of samples No TCLP exceedances were observed

Analytical results from sediment stockpiles are presented in Appendix Ultimately the

majority of the excavated sediment did not meet JLC requirements for local landfill

disposal at San Diego County landfill and 728.21 tons of sediment were instead hauled to

the Copper Mountain Landfill solid waste facility operated by Affied Waste in Arizona In

addition 673.97 tons of sediment was hauled to the Azusa Land Reclamation Landfill in

Azusa California which accepted stockpiled sediments containing lesser non-hazardous

concentrations of metals and PCBs Waste Disposal Manifests for sediment hauling and

disposal are presented in Appendix
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Disposal of Construction Waste and Excavated Sediments

4.2 Disposal of Demolition Debris

steel and concrete debris was also generated during project work from the

demolition of existing site structures marine railways and the portion of Pier One within

the Project footprint All demolition materials were cleaned of sediment and disposed at the

Otay Landfill in San Diego Coimty and at the Simi Valley landfill in Ventura County CA
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Backfilling of Excavation and Project Area

BACKFILLING OF EXCAVATION AND PROJECT AREA

After sediment excavation was completed the
Project area was completely backfihled with clean

imported soil The area was filled to final grade of approximately elevation 11.5 feet MLLW

so that after later installation of base course and asphalt concrete pavement the final grade

would be roughly equivalent to the elevation of the surrounding land area elevation 12.1 feet

MLLW

Backfill material was obtained from several local sources in the San Diego area Representative

samples of the imported backfihls were obtained on regular basis and 20 of the samples

roughly one out of every five collected were tested for key chemical constituents Cu Pb Zn

and PCBs to ensure that there were no significant concentrations of these chemicals in the fill

The number of samples analyzed from each import fill source was proportionate to the amount

of fill used from that source

The analytical results for the imported soil fill are summarized in Table Metals concentrations

Cu Pb and Zn were well below California TTLC Criteria as well as Human Health Screening

Levels CHHSLs for residential and commercial/industrial use No PCBs were detected in any

of the imported sand samples
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Water Quality Monitoring

WATER QUALITY MONITORING

6.1 Water Quality Program

Water quality monitoring was performed during the excavation activities Phase 2A and

clean fill materials placement Phase 2B Water quality monitoring was conducted as

condition of the 401 WQC Permit issued by the SDRWQCB Daily visual turbidity

monitoring and weekly water quality monitoring of turbidity dissolved oxygen DO and

pH were conducted during Phase activities

The purpose of the water quality monitoring program was to provide ongoing assessment

of water quality during construction and filling activities Compliance criteria shown in

Table were established to determine if there were any water quality
exceedances during

construction The objectives of the monitoring program are as follows

To ensure that water quality conditions were maintained within the prescribed limits

of relevant regulatory requirements

To allow for appropriate adjustment of construction activities in manner that

would ensure protection of the environment

To document the results of water quality performance monitoring

Water
quality monitoring for Phase 2A was conducted at three locations during

construction as shown on Figure from Anchor 2004

Station located 500 feet bayward from the construction limits defined as the

bulkhead wall This is the background monitoring station

Station located 250 feet bayward from the construction limitsThis defines the site

compliance zone boundary

Station located 125 feet bayward from the construction limitsThis station is an

additional early warning boundary

At each location DO turbidity and pH were monitored at three depths shallow within

feet of the surface mid-depth and deep within feet of the bottom
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Water Quality Monitoring

.2 Water Quality Monitoring Results and Summary

wing data are presented in Appendices to this report

Table of Water Quality Monitoring Results Appendix

Daily Construction Site and Waterside Photographs Appendix

Daily Monitoring Logs and Checklists Appendix

BAE personnel were trained in the calibration and use of the monitoring equipment

Originally the Hydrolab Hydras LT sonde/laptop system was calibrated and tested in the

field However due to difficulties in operating the laptop in the field after two monitoring

events the Hydrolab was replaced with portable system the Hydrolab DS4a

In summary the water
quality monitoring results showed the following

Turbidity No turbidity floatables or oil sheens1 were visually observed during

daily monitoring Weekly turbidity readings were consistent with historical data for

the subject area of San Diego Bay typically less than nephelometric turbidity units

per San Diego Bay Watersheds and Unified Port District of San Diego

websites The only exception to this was one sampling occasion on June 27

2006 when turbidity was recorded between 88.8 and 116.4 NUT There was no

construction-related event to account for this spike and no turbidity was observed

Additionally the lowest reading was recorded closest to the construction activity

and the highest reading was recorded at the background condition station

Altogether therefore this anomalous reading was not considered to reflect

construction-related impact on water quality

Dissolved Oxygen Historically DO levels have ranged from 5.0 to 8.1 per San

Diego Bay Watersheds and Unified Port District of San Diego DO

levels measured for this Project were consistent with the historical data and were

often greater and therefore improved closer to the construction activities Station

than at the background monitoring station June 22 June 27 July ii and August

17 2006

pH pH levels were consistently within standards set by the SDRWQCB

2006 slight oil sheen was noted The sheen was traced to diver air tools and those

re immediately terminated
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Water Quality Monitoring

Water Quality Monitoring Conclusions

1erious effects to water quality were observed or measured during excavation or

placement activities There were no visual observations of turbidity floatables or oil sheens

and there were no observations of distressed wildlife

There were no impacts to water quality associated with exceedences of pH and measured

DO levels were within historical ranges Furthermore DO levels at the monitoring station

closest to construction activities were often greater
than background conditions Visual

observations during construction activity indicated no evident turbidity Monitoring

showed that turbidity levels were within historical ranges on all but one monitoring event

the same day that DO was recorded at its highest level

As result of these measurements and observations BAE Systems SDSR concludes that this

Project did not result in adverse impacts to water quality from increased DO or turbidity

levels
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Updated Modeling of Long-Term Water Quality

UPDATED MODELING OF LONG-TERM WATER QUALITY

In 2005 prior to Project construction BAE Systems completed an evaluation of the Projects

protectiveness of long-term water quality This was done to support the SDRWQCBs review of

BAE Systems application for 401 WQC for the Project Specifically modeling was performed

to predict the tendency of dissolved waste constituents copper lead zinc and PCB5 to be

transported in groundwater from the interstices of sediment left in place within the Project

footprint through the newly placed clean fill materials and new sheetpile bulkhead and into

immediately adjacent waters of San Diego Bay The results of this modeling were presented in

Anchor 2005

This pre-construction modeling effort utilized available site data including analysis of samples

obtained in 2004 as well as past records of site sediment concentrations Predicted chemical

concentrations within the
Project footprint were based on the expectation that all sediments

containing exceedances of TTLC criteria would be removed One-dimensional chemical

transport modeling was performed using the approach developed by Reible 1998 and

documented in the U.S Army Corps of Engineers national guidance for cap design Palermo et

al 1998 More detail on the modeling methods and inputs are presented in Anchor 2005 The

modeling demonstrated that all four of the modeled chemicals remained well below California

Toxics Rule CTR criteria for surface waters for well beyond 100 years following Project

completion

Following the completion of the construction project in 2006 this modeling has now been

updated to reflect known remaining conditions as reflected by the actual excavation extents

and confirmatory sampling documented in this report It also reflects the fact that imported

backfill was used to fill the
Project site whereas the previous modeling also considered the

possibility that dredged sediment would be used as backfill Tables and summarize the

updated modeling inputs For the
purposes of comparison Table includes the estimated

porewater concentrations in contained sediments both for the known post-construction

conditions and from the pre-construction modeling described in Anchor 2005 It can be seen

that the construction project resulted in overall chemical concentrations within the Project

footprint that are lower than those originally predicted
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Updated Modeling of Long-Term Water Quality

ic tmarizes the results of the updated modeling as compared to the preconstruction

.lts presented in Anchor 2005 The key information in this table is the years until

predicted breakthrough the time when dissolved chemical concentrations expressed through

the sheetpile are predicted to meet CTFR water quality criteria The updated modeling confirms

that breakthrough will not occur for well beyond 100 years Furthermore three of the four

predicted the times to breakthrough have increased compared to the previous modeling This is

result of the fact that chemical concentrations within the
Project footprint ended up being

lower than they were originally predicted to be

In summary the updated modeling confirms that the completed Project is predicted to cause no

significant impacts on surface water quality verifying that the Project is fully protective of

water quality
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Conclusions

CONCLUSIONS

Th.e Bulkhead Extension and Yard Improvement Project was completed on October 13 2006

consistent with the terms of the
Project permits Specifically

All sediments exceeding California hazardous waste TIftC criteria were removed from

the Project site as confirmed by series of post-excavation samples

All excavated sediment was disposed off-site at permitted landfills

Clean import fill material was used to backfill the Project area

Daily water quality monitoring confirmed that adjacent surface waters of San Diego Bay

were not adversely impacted pH DO or turbidity

Storm water protection measures were maintained fri place throughout the construction

process

The Project is projected to cause no adverse long-term impacts on water quality
itt

adjoining waters of San Diego Bay

This report satisfies the requirements of paragraph B.3 in the 401 WQC stating
that report

shall be submitted at the end of construction which documents the results of all water

quality monitoring
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BH2 06/13/06 400 0.968 1.05 7.35 ND

BH3 06/12/06 4.00 55.7 8.99 56.2 1160

BH4 06/19/06 4.00 395 326 2120 2800

BH4.1 06/21/06 6.00 4900 699 2310 16500

BH4.2 06/23106 8.00 102 140 93.8 ND

BH 06/16/06 4.00 33.6 10.5 544 780

BH6__________ 06/12/06 4.00 8.13 248 17.2 ND

BH7 06/16/06 4.00 3.45 5.79 23.9 1000

BH 06/12/06 4.00 3360 598 3590 17100

BH8.1 06/16/06 6.00 233 44.6 277 ND

BH 06/30/06 4.00 2090 275 2320 950

E3H9.1 09/30/06 6.00 ND 1.13 41 NA

BH 10 06/23/06 4.00 2450 791 4750 3700

BHIO.1 0627/06 6.00 94.7 24.8 131 920

BH11_____ 06/23/06 4.00 3220 647 5980 1000

BHII.1 06/27/06 600 293 209 333 750

BH 12 06/30/06 4.00 1480 163 186 3100

BH 12.1 09/30/06 6.00 ND ND 10.1 NA

BH 13 06/23/06 4.00 5100 560 7200 1070

E3H 13.1 06/27/06 6.00 4.6 0.984 12.2 ND

BH 14 06/23/06 4.00 2950 578 5860 1060

BH 14.1 06/27/06 6.00 12.6 3.33 18.8 ND

BH 15 06/30/06 4.00 693 251 451 4000

BH 15.1 09/30/06 6.00 ND 0.313 5.36 NA

BK 16 06/23/06 4.00 1760 452 2990 1650

BH 16.1 06/27/06 6.00 217 68.5 300 540

3H17 06/23/06 4.00 1280 306 3110 3800

BH 17.1 06/27/06 6.00 381 125 750 202

BH 18 08/17/06 4.00 1.13 1.2 12.3 ND

BHI9 08/17/06 4.00 1.37 2.02 16.1 ND

BH2O 08/17/06 4.00 2.24 2.31 11.9 ND

Wedge 09/07/06 8.00 16.6 6.65 26.7 ND

09/07/06 8.00 13.7 16.3 51.9 ND

Notes

ND Not detected

Yellow shading indicates exceedances of TTLC criteria

BAE Systems Construction Completion Report

Bulkhead Extension and Yard Improvement Project

December 2006

040277-01
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Table

Concentrations of Key Chemicals in Representative Samples of Imported Sand Fill

Coronado High School

F4 Coronado High School 6114106

F5 6114/06

F6 Coronado High School 6/14/06 15.8 118 47.7 ND

F7 Coronado High School 6/14/06

F8 Coronado High School 6/14/06

F9 Coronado High School 6/14/06

F10 Coronado High School 6/14/06

Fil Coronado High School 6/14/06 7.73 2.88 22.9 ND

F12 Coronado High School 6/14/06

F13 Coronado High School 6/14/06

F14 Coronado High School 6114106

F15 Coronado High School 6/14/06

F16 Coronado High School 6/1 6/06 12.6 6.33 30.4 ND

F17 Coronado High School 6/16/06

F18 Coronado High School 6/16/06

F19 Coronado High School 6/16/06 _______
F20 Coronado High School 6/16/06

F21 Coronado High School 6/16/06 20.2 9.67 48.2 ND

F22 6/16/06

F23 Coronado High School 7/17/06

F24 Coronado High School 7/17/06

F25 Coronado High School 7/17/06

F26 Coronado High School 7/17/06 34.1 11.1 49.3 ND

F27 La Jolla 7/18/06

F28 La Jolla 7/18/06 7.21 3.38 49.6 ND

F29 La Jolla 7/18/06

F30 La Jolla 7/18/06 ________
F31 La Jolla 7/18/06

F32 La Jolla 7/18/06

F33 La Jolla 7/19/06

F34 La Jolla 7/19/06

F35 La Jolla 7/19/06 9.75 3.07 60.8 ND

F36 La Jolla 7/19/06

F37 La Jolla 7/19/06

F38 La Jolla 7/19/06

F39 La Jolla 7/19/06

F40 La Jolla 7/19/06

F41 La Jolla 7/19/06

F42 La Jolla 7/19/06 4.14 4.99 24.3 ND

F43 La Jolla 7/19/06

F44 La Jolla 7/19/06__ _________
F45 No Sample

F46 52nd Polk San Diego 7/20/06 473 13.5 39 ND

F47 52nd Polk San Diego 7/20/06

F48 52nd Polk San Diego 7/20/06

F49 52nd Polk San Diego 7/20/06

F0 7iPLQ
F51 52nd Polk San Diego 7/20/06 5.67 17.4 50.1 ND

F3

Schoi

School

614/06

BAE Sjsteins
Construct/on Completion Report

Bulkhead Extension and Yard Improvement Project

December 2006

040277-01
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Table

Concentrations of Key Chemicals Representative Samples of Imported Sand Fill

F56 Hotel Del Coronado 7121/06

F57 Coronado High School 8/3106

F58 Coronado High School 8/3/06 483 26.9 51 ND

F59 Coronado High School 8/3/06

F60 Coronado High School 8/3/06
-________

F61 Childrens Hospital 8/16/06

F62 Childrens Hospital 8/16/06 3.28 2.96 14.4 ND

F63 Childrens Hospital 8/16/06
-__________

F64 Childrens Hospital 8/16/06

F65 Childrens Hospital 8/17/06

F66 Childrens Hospital 811 7/06
-______

F67 Childrens Hospital 8/17/06 3.04 2.21 12.8 ND

F68 Childrens Hospital 811 7/06

F69 10th San Diego 8/17/06 521 3.32 19.7 ND

F70 10th San Diego 8/17/06

F71 Coronado High School 8/1 9/06

F72 Coronado High School 8/19/06

F73 Coronado High School 811 9/06

F74 Coronado High School 8/19/06

F75 Aero Drive 8/24/06

F76 Aero Drive 8/24/06

F77 Aero Drive 8/24/06 4.89 2.64 24.3 ND

F78 Aero Drive 8/24/06

F79 Aero Drive 8/24/06

F80 La Jolla 8/24/06 241 8.7 104 ND

F81 La Jolla 8/24/06

F82 La Jolla 8/24/06

F83 La Jolla 8/24/06

F84 La Jolla 8/24/06

F85 Jolla 8/24/06 23 8.64 102 ND

F86 La Jolla 8/24/06 -_________
F87 8th National City 10/3/06

F88 8th National City 10/3/06 24.1 45.6 ND

F89 8th National City 10/4/06

F90 8th National City 10/4/06

AVERAGE 10.3 11.1 436 ND

Notes

ND Not Detected

CHHSL values California Human Health Screening Levels

From httpIlwww.calepa.ca.govlBrownfieldsldocuments/2005/NumberReportpdf

BAE Systems Construction Completion Report

Bulkhead Extension and Yard Improvement Project

December 2OO

040277-01

F53 52nd
F54 52nd 7/20/06

7/21/06
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CaliforniaRegional Water Quality ContrOlBoard
San Diego Region

Terry Tamminen Internet Address http//www.swrcb.ca.gov/-rwqcb9/
Ainold Schwarzeneggt

Secretwyfor 9174 Sky Park Court Suite 100 San Diego California 92123 GOvenwr

Environmental Phone 858 467-2952 FAX 858 571-6972

Protection

September 14 2004

Mr Scott McKay
Southwest Marine Inc

P.O Box 13308

San Diego CA 92 170-3308

Dear Mr McKay

The California Regional Water Quality Control Board San Diego Region Regional Board
found your application for 401 Water Quality Certification for the Southwest Marine Bulkhead

Extension Project Project FileNo 04C-097 to be complete on August 23 2004 However
before we can issue Water Quality Certification we need supplemental information to

determine the projects long-term impacts to water quality

The Data Evaluation Report prepared by Anchor Environmental August 2004 which was
included in your Revised 401 Water Quality Certification Application August 2004 provided

the following information

Sediment samples collected within and adjacent to the Project area SWO4 and

SWO8 contain elevated concentrations of metals PCBs and PAils For example
total PCBs concentration of 33.6 mg/kg was reported in the to foot sample
collected in SWO8
Pore water SWO8 and groundwater samples ASW-WP1 and ASW-WP2 collected

within the Project area contain elevated concentrations of metals PCBs and PAHs

The Data Evaluation Report also included an assessment of the potential for the contaminated

groundwater to impact surface water quality However there is insufficient information for the

Regional Board tO determine the projects long-term impacts to water quality primarily because

there is no information on the vertical and lateral extent of the waste constituents reported in the

groundwater samples collected at ASW-WP1 and ASW-WP2 and the sediment in the Project

area behind the proposed bulkhead location

Therefore additional site investigation and characterization activities are required to assess the

Projects long-term impacts to water quality The work shall include

Development of site conceptual model SCM The SCM shall identify the

sources and/or potential sourcesof metals PCBs and PAHs the affected media
three dimensional spatial extent of the constituents routes and/or potential routes of

waste constituent migration and the actual and potential exposure routes for all

potential receptors

Development and implementation of Site Investigation Workplan Workplan The

Workplan shall be designed to determine the vertical and lateral extent of the waste

Caltfornia Environmental Protection Agency

BAE0008641



constituents in all media In addition samples should be collected to evaluate

physical properties of soils and aquifer materials The Workplan shall include the

SCM and schedule for completion of all activities The Workplan shall also include

description of the proposed actions including field methodologies analytical

methods detection limits and proposed sampling locations for both soil and
groundwater Th Workplan shall include Quality Assurance Project Plan QAPP
to ensure that data collected are of adequate quality given the Workplan objectives1

Submittal of Site Investigation and Characterization Report Report The Report
shall contain the following information

Site Conceptual Model updated based on the results of the

investigation

Source Characterization results of an investigation of all
potential

sources of waste constituent discharges to the soil groundwater and

storm water conveyance system based on historical records of

operations site reconnaissance and previous and current studies

Geological Characterization of .thesubsurface material at the site

including the hydrogeological characteristics and identification of

geologic features that may affect groundwater flow and contaminant

migration

Groundwater Flow Characterization the magnitude and direction of

groundwater flow at the site in both the horizontal and vertical

dimensions for all water bearing units potentially affected by the

waste constituents

Waste Constituent Characterization characterization of the lateral

and vertical extent of waste constituents in soil sediment and

groundwater to background conditions2 Maps figures and cross-

sections shall be of sufficient number and scale to fully present the

results and describe the vertical and lateral extent of waste

constituents

Fate and Transport an assessment of the movements dispositions

and transformations of waste constituents within and between
environmental media soil surface water groundwater and biota
Field Methodologies the field methodologies used for the

investigation and characterization

Chemical Analyses description Of the
analytical methods used for

each environmental medium The chemical analyses must be adequate
to identify the full range of waste constituents that may occur
Sample Location and Number The locations type and number of

samples should be identified and shown on site map and cross

sections The number of samples and Suite of chemical analyses must

For additionaj information on QAPPs including QAPP template see

Background conditions means the conditions of water soil and sediment that has not been affected by release
from the Site

BAE0008641



be sufficient to identify the nature of waste constituent sources to

define the distribution of waste constituents in the subsurface and to

provide data for fate and
transport evaluation risk assessment remedy

selection and remedial design if necessary

If you have any questions please contact Mr Phil Hammer of my staff at 858-627-3988 or at

hanimp@rb9.swrcb.ca.gov

Sincerely

hn Robertus

Executive Officer

CC Shaun Halvax

Southwest Marine Inc

P.O Box 13308

SanDiegoCA 92170-3308

U.S Army Corps of Engineers

Regulatory Branch

16885 Bernardo Dr Suite 300

San Diego CA 92127

858 6745388 fax

U.S Army Corps of Engineers

Regulatory Branch

P.O Box 532711

Los Angeles CA 90053-2325

213 452-4196 fax

State Water Resources Control Board

Division of Water Quality

Mr John Oderrnatt

San Diego RWQCB
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Introduction

NTRODUCTON

In 2006 BAE Systems San Diego Ship Repair Inc BAE-SDSR formerly known as Southwest

Marine Inc completed reconfiguration of portion of its ship repair yard The construction

termed the Bulkhead Extension and Yard Improvement Project henceforth the Project

involved the installation of steel sheetpile bulkhead across the mouth of slip formerly

occupied by pair obandoned marine railways removal of selected sediments from the

slip and backfilling with clean imported backfill to create additional upland yard space for the

facility This report documents the completion of the environmental aspects of the Project

including brief narrative summary of the work and its accompanying environmental

monitoring and samplmg
OL

Figure identifies the general location of the bulkhead extension and yard4nprovement project

relative to the entire BAE Systems San Diego Ship Repair yard and
facilitfs

The construction

was performed under U.S Army Corps of Engineers Individual Permit1a1ttTTTt-

Coastal Development Permit and two separate 401 Water

Quality Certifications Files No 03C-065 and 04C-097 for two phases of construction

activity described below from the California Regional Water Quality Control Board San Diego

Region SDRWQCB Among other requirements these permits mandated certain

environmental controls for the project including

Removal of in-place sediments containing chemicals in excess of California hazardous

waste levels Total Threshold Limit Concentrations or TTLCs per California Code of

Regulations Title 22 and their disposal at permitted upland landfill facilities

Protection of water quality in the adjacent waters of San Diego Bay through Best

Management Practices BMPs and as verified by daily observations and monitoring

per the projects Water Quality Montiorng Plan Anchor 2004

Previous
investigations and analyses conducted by Anchor Environmental CA L.P Anchor

demonstrated the projects overall short- and long-term protectiveness to water quality in

adjoining San Diego Bay waters and to human health and the environment Anchor 2005
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Introduction

Mitigation for construction-related impacts to intertidal bay bottom 0.77 acres total was

achieved through the creation of additional 0.77 acres of intertidal habitat at the Sweetwater

ChannellD Street Fill mitigation area and through the creation of additional eelgrass habitat at

11.2 ratioi-the idriity of Pin on th -S1g-itDocumentation of these

mitigation measures can be found in _____ Shaun please provide refs

1.1 Overview of Construction

Figures and present detailed plan and crosssectional views of the bulkhead

improvement area and proposed construction activities The project was performed in two

phases the general sequence of construction is ifiustrated as typical cross-section on

Figure

Phase of the
project

involved re ing marine structures from the area and installing

new section of sheetpile bu across the face of the abandoned railways Figure

After completion hase Phase construction activities commenced in June 2006

Phase included mov selected sediments from the
project footprint and wedge of

material situated immediately behind the new bulkhead Figure then after testing to

confirm chemical contaminant removal backfilling the project site with imported clean

granular ifil to the elevation of the surronmding grade approximately 12 feet mean lower

low water The surface of the clean backfffl area was paved in November 2006 to

support shipyard operations

1.2 Contents of this Report

This report
providesbrief

narrative descriptions and documentation of the following

elements of the construction activity

Section describes the characterization of sediments in the
Project area The initial

delineation of sediments requiring removal because they qualified as hazardous

waste under California environmental regulations

Section describes the excavation of sediments identified to exceed TTLC criteria as

well as confirmational sampling that was conducted to verify that sediments were

sufficiently
removed
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Introduction

Section describes the disposal of excavated sediments at local and regional

landfills as well as characterization of the excavated sediment for apprroval by these

landfills

Section describes the backfilling of the project area with clean imported fill

materials

Section describes monitoring of water quality during the construction process

Supporting data is presented in tables following the text and in series of appendices

attached to this report in CD format

BAE Systems Cons fruction Completion Report November 2006

Bulkhead Extension and Yard Improvement Project 040277-01

BAE00086780



Sedimeni Characterization and Delineation of Hazardous Waste Extents

SEDIMENT CHARACTERIZATION AND DELINEATION OF HAZARDOUS WASTE

EXTENTS

Sediments in place within the Project area were characterized over the course of three different

sampling and analysis efforts The locations of samples and sediment cores are summarized on

Figure The three investigations are as follows

2.1 Detailed Sediment Investigation of BAEan NASSCO
Shipyapts

200212003

detailed site sediment investigation was conducted for both the BAESDSR then known

as Southwest Marine and adjoining NASSCO shipyards in 2002 and 2003 This

investigation documented in Exponent 2003 was conducted in response to SDRWQCB

Resolution Nos 2001-02 and 2001-03 and subsequent Water Code Section 13267 letters

issued to the shipyards The investigation involved series of surface and core samples

taken from site sediments throughout both shipyards leasehold areas and beyond

Sediments along and in the vicinity of the plarmed bulkhead were represented by cores

SWO4 and SWO8 taken in close proximity to the alignment of the bulkhead refer to Figure

Sediment chemistry from various depth intervals in these two cores are summarized in

Table Impacted sediments were identified in both cores to depth of about feet

although core SWO4 could not be penetrated beyond this depth because refusal was

reached so deeper materials could not be sampled at this location The primary

constituents of concern COCs in the impacted sediments include elevated concentrations

of metals polychiorinated biphenyls PCB5 and polycyclic aromatic hydrocarbons PAHs

2.2 Vertical and Lateral Characterization of Sediment and

In 2004 following meetings and communications with the SDRWQCB BAES

commissioned an additionaL site-specific study of sediments within the
Project footprint

in

order to demonstrate to the SDRWQCB that the proposed project
would be protective of

water quality in San Diego Bay if the existing sediments were left in-place and encapsulated

below clean backfill arid behind the new bulkhead wall Anchor conducted site

investigation within the Project boundaries to provide additional vertical and lateral

characterization of COCs in the soil sediment and groundwater in and surrounding the

Project area
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Sediment Characterization and Delineation of Hazardous Waste Extents

Continuous core samples were collected at five locations as depicted on Figure

Representative composite samples were obtained from the various geologic layers
that are

present including the recent near-surface sediment upland ff1 from the surrounding paved

area and the underlying Bay Point Formation Samples were analyzed for metals PCBs

and PAHs

The results of chemical analysis of the samples are summarized in Table At core locations

SW4 in the south half of the project area and SW-5 in the north half of the project area the

upper two feet of sediment was found to contain copper and/or zinc at concentrations that

exceeded California hazardous waste criteria as defined by TTLC values per California

Code of Regulations CCR Title 22 section 66261.24 Division 45 Chapter 11 Article

Elevated concentrations of lead and PCBs were also noted in these locations although not

above TFTLC criteria No TTLC exceedances were found below depths of feet

Croundwater was also sampled and the site hydraulic gradient measured in response to

tidal fluctuation This information was used to predict the efflux of dissolved constituents in

groundwater after project completion Modeling demonstrated that long-term water quality

in adjacent waters of San Diego Bay would not be adversely affected by the project

Results of this investigation and the groundwater modeling are documented in site

investigation
and characterization report Anchor 2005

2.3 Additional Sediment Evaluation and Delineation 2O
In response to the investigation

documented in Anchor the SDRWQCB approved

issuance of WQC for the project contingent on BAE-DR removing all sediments that

exceeded TTLC criteria from the project area henceforth termed TTLC sediments as

identified in cores SW-4 and SW-5 In order to better delineate the limits of TTLC

sediments Anchor obtained hand-pushed piston core samples of sediments at seven

additional locations in the Project area in March 2006 refer to Figure for sampling

locations At each location the upper to feet of sediment was sampled in i-foot intervals

and analyzed for key metals Cu Pb and Zn and PCBs
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Sedimeni Characterization and Delineation of Hazardous Waste Extents

The results of this sampling effort are presented in Table Laboratory reports are in

Appendix and Data Validation Review Report on this data is included as Appendix

Samples from locations BAE-O1 BAE-02 BAE-04 and BAE-05 indicated metal

concentrations in excess of TTLC criteria to depths of feet and possibly belLow deeper

samples were not successfully obtained while locations BAE-03 BAE-06 and BAE-07 had

no indicated exceedances of TTLC criteria

Based on these results the horizontal extent of TTLC sediments was projected as depicted

on Figure These estimated limits were used to guide the initial excavation depths for

TTLC sediments subject to confirmatory sampling during construction
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Excavation cf TTLC Sediments

EXCAVATION OF TTLC SEDIMENTS

Excavation of TTLC sediments from the Project site started in June 2006 beginning with the

portion of the project area that is north of Pier The entire project area was subdivided into

individual excavation segments each assigned its own representative confirmatory post-

excavation sample as shown on Figure The excavation of TTLC sediments was completed in

this segment-by-segment basis

An initial excavation depth of feet was chosen for each excavated segment since this was the

depth of the 2006 cores as described in Section in an attempt to control excavation volumes

while using confirmatory sampling to ensure that the full extents of TTLC sediments were

removed Upon reaching the four-foot depth within each segment confirmatory sediment

samples were obtained from the post-excavation subgrade The confirmatory samples were

submitted to local laboratory CaiSciences in Garden Grove California and tested for Cu Pb

Zn and PCBs While the analytical testing was being done the excavation contractor was

instructed to hold off on further excavation from other segments of the project area so as to

avoid any resuspension of sediments while the excavated subgrade was exposed

When test results were received they were compared to the TTLC criteria to see if exceedances

still existed at the excavated depth If so or even if the measured concentrations were within

about one-fifth of the TTLC criteria then the contractor was instructed to excavate two

additional feet to remove additional sediment from the sampled segment Following this re

excavation another confirmatory sample was obtained and analyzed Excavation was

considered complete at given location only when the latest confirmatory sample indicated that

concentrations of Cu Pb Zn and PCBs were well below TTLC criteria

When excavation was considered complete at location Le remaining concentrations well

below YFLC criteria the excavated segment was backfilled up to previous grade with clean

imported sand fifi and the excavation contractor was then directed to move on to excavating

the next adjacent segment In this maimer the excavation progressed in segmental fashion

After the final segment of TTLC sediment was removed and backfilled with clean material the

contractor excavated the sediment wedge from immediately behind inside of the bulkhead
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Excavation of TTLC Sediments

wall see Figure Material excavated from the wedge was stockpiled separately from the

expected TTLC sediments to prevent mixing or cross-contamination of the materials Two more

confirmatory samples Wedge-i and WecEge-2 were taken from the bottom of this

excavation to verify that no TTLC sediment was left at the base of the excavation

Altogether approximately 1100 cubic yards of sediment or 1400 tons was excavated during

this process

Table presents the results of confirmatory samples obtained during excavation of TTLC

sediments and Appendix includes the laboratory reports from all chemical analyses In

several instances for example BH-4 BH-8 etc the first confirmatory sample exceeded or

nearly exceeded TTLC criteria for copper lead and/or zinc so additional excavation was done

and another sample obtained at the new deeper depth labeled BH-4.1 BH-8.1 etc. In one case

at location BH-4 third round of excavation and confirmatory sampling was done to depth

of feet the final sample at this location was labeled BH-4.2

Sediment removal was preceded by and concurrent with demolition arid removal of previously

existing
marine cradles in the northwestern portion of the

Project area and the part of Pier

landward of the new bulkhead wall
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Disposal of Construction Waste and Excavated Sediments

DISPOSAL OF CONSTRUCTION WASTE AND EXCAVATED SEDIMENTS

41 Characterization and Disposal of Excavated Sediment

Excavated sediment was stockpiled on-site in the paved north area of the yard improvement

project in controlled stockpiling area with concrete blocks and runoff protection around

its perimeter to prevent loss of sediment and water to the surrounding environment

/7

As excavation proceeded composite samples were collected from material stockpiles and

analyzed for landfill acceptance total of 23 samples were obtained altogether which for

1100 cubic yards of sediment amounts to approximately one representative sample per

every 50 cubic yards of stockpiled sediment consistent with testing requirements for local

landfills operated by Allied Waste such as the Otay and Sycamore landfffls in San Diego

County Analysis of these samples was done in two phases first analysis of the bulk

concentrations of metals PCBs PAHs and Volatile Organic Compounds VOCs to

determine which if any constituents contained elevated concentrations Next in cases

where bulk concentrations were within one-tenth of the TTLC criteria leachabiity testing by

the
Toxicity

Characteristic Leaching Procedure or was conducted to evaluate the

potential for leaching of those cl-micals as requirement for
potential acceplarice at

Analytical results from sediment stockpiles are Ultimately the .L

majority of the excavated sediment did not for local landfill

disposal at San Diego County landfill and 72821 tons of sediment were instead hauled to

the Copper Mountain Landfill solid waste faculty operated by Allied Waste in Arizona

In addition 673.97 tons of sediment was hauled to the Azusa Land Reclamation Landfill in

Azusa California which accepted stockpiled sediments containing lesser concentrations of

metals and PCBs Waste Disposal Manifests for sediment hauling and disposal are

presented in Appendix

4.2 Disposal of Demolition Debris

Wood steeL and concrete debris was also generated during project work from the

demolition of existing site structures marine railways and the portion of Pier One within
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Disposal of Construction Waste and Excavated Sediments

the
project footprint All demolition materials were cleaned of sediment and disposed at the

Otay LandLfill in San Diego County and at the Simi Valley landfill in Ventura County CA
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Backfillmg of Excavation and Project Area

BACKFILLING OF EXCAVATION AND PROJECT AREA

AAter sedimett etion was completed the project area was completely backflhled with

backfill The area was filled to final grade of approximately elevation 11.5

feet MLLW so that after later installation of base course and asphalt concrete pavement the

final grade would be roughly equivalent to the elevation of the surrounding land area

elevation 121 feet MLLW

e3md-backfill material was obtained from several local sources in the San Diego area

Representative samples of the imported backfills were obtained on regular basis and 20 of the

samples roughly one out of every five collected were tested for key chemical constituents Cu

Pb Zn and PCBs to ensure that there were no significant concentrations of these chemicals in

the fill The number of samples analyzed from each import fill source was proportionate to the

amount of fill used from that source

The analytical results for the imported soil fill are summarized in Table Metals concentrations

Cu Pb and Zn were well below California TTLC Criteria as well as Human Health Screening

Levels CHHSLs for residential and commercial/industrial use No PCBs were detected in any

of the imported sand samples
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Conclusions

WATER QUALITY MONITORING

6.1 Water Quality Program

Water quality monitoring was performed during the excavation activities Phase 2A and

clean fill materials placement Phase 2B Water quality monitoring was conducted as

condition of the 401 WQC by the Daily

visual
turbidity monitoring and weekly water quality monitoring of turbidity dissolved

oxygen DO and pH were conducted during Phae activitiesLW
The purpose of the warjlity monitoring program was to provide ongoing assessment

of water quality j.i1g construction and filling activities Compliance criteria shown in

Table were to determine if there were any water quality exceedences$4t 1l1a._
The

objectives
of the monitoring program are as follows

To ensure that water quality
conditions were maintained within the prescribed limits

of relevant regulatory requirements

To allow for appropriate adjustment of construction activities in manner that

would ensure protection of the environment

To document the results of water quality performance monitoring

Water quality monitoring for Phase 2A was conducted at three locations during

construction as follows

Station located 500 feet bayward from the construction limits defined as the

bulkhead wall This is the background monitoring station

Station located 250 feet bayward from the construction limitsThis defines the site

compliance zone boundary

Station located 125 feet bayward from the construction limitsThis station is an

additional early warning boundary

At each location DO turbidity and pH were monitored at three depths shallow within

feet of the surface mid-depth and deep within feet of the bottom
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Conclusions

6.2 Water Quality Monitoring ResLilts and Summary

The following data are presented in Appendices to this report

Table of Water Qualty Monitoring Results Appendix

Daily Construction Site and Waterside Photographs Appendix

Daily Monitoring Logs and Checklists Appendix

BAE personnel were trained in the calibration and use of the monitoring equipment

Originally the Hydrolab Hydras LT sonde/laptop system was calibrated and tested in the

field However due to difficulties in operating the laptop in the field after two monitoring

events the Hydrolab was replaced with portable system the Hydrolab DS4a

In summary the water quality monitoring results showed the following

Turbidity No turbidity floatables or oil sheens1 were visually observed during

daily monitoring Weekly turbidity readings were consistent with historical data for

the subject area of San Diego Bay typically less than NTU per San Diego Bay

Watersheds and Unified Port District of San Diego websites The only

exception to this was one sampling occasion on June 27 2006 when turbidity was

recorded between 88.8 and 116.4 NTU There was no construction-related event to

account for this spike and no turbidity was observed Additionally the lowest

reading was recorded closest to the construction activity
and the highest reading

was recorded at the background condition station Altogether therefore this

anomalous reading was not considered to reflect construction-related impact on

water quality

Dissolved Oxygen Historically DO levels have ranged from 50 to 8.1 per San

Diego Bay Watersheds and Unified Port District of San Diego DO

levels measured for this project were consistent with the historical data and were

often greater and therefore improved closer to the construction activities Station

than at the background monitoring station June 22 June 27 July 11 and August

17 2006

pH pH levels were consistently within standards set by the SDRWQCB

On March 29 2006 slight oil sheen was noted
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______________________________________________
Conclusions

6.3 Water Quality Monitoring Concliusions

No deleterious effects to water quality were observed or measured during excavation or

placement activities There were no visual observations of turbidity floatabies or oil sheens

and there were no observations of distressed wildlife

There were no impacts to water quality associated with exceedences of pH and measured

DO levels were within historical ranges Furthermore DO levels at the monitoring station

closest to construction activities were often greater than background conditions Visual

observations during construction activity indicated no evident turbidity Monitoring

showed that
turbidity

levels were within historical ranges on all but one monitoring event

the same day that DO was recorded at its highest level

As result of these measurements and observations BAE-S SR concludes that this project

did not result in adverse impacts to water quality from increased DO or turbidity levels

BAE Systems Construction Completion Report November 2006

Bulkhead Extension and Yard Improvement Project 14 040277-01

BAE0008679



Conclusions

CONCLUSIONS

fV
The Bulkhead Extension and Yard Improvement project was comp1etedonsistent

with the

terms of the Project permits Specifically

All sediments exceeding California hazardous waste ITLC criteria were removed from

the project site as confirmed by series of post-excavation samples

All excavated sediment$ sed off-site at permitted landfills

Clean import fill usedto backfill the
project area

Daily water quality monitoring confirmed that adjacent surface waters of San Diego Bay

were not adversely impacted pH DO or turbidity

Storm water protection measures were maintained in place throughout the construction

process

This report satisfies the requirements of paragraph B.3 in the 401 WQC stating that report

shall be submitted at the end of construction which documents the results of all water

quality monitoring
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aIscience

nvironmentaI INVOICE

aboratories Inc

Date 8/26/2006 iC PY
Invoice Number 1106383

Shaun Halvax

BAE Systems

P.O Box 13308

San Diego CA 92170-3308

Report Sent To Shaun Halvax

Caiscience Work Order No 06-08-1 086

Project Name/No Bulk Head

Terms Net 30

Total Amount Due 636.00

Rush

Matrix Test TAT Unit Cost Subtotal Surcharge Total

Soil EPA 8082 PCBs $70.00 $210.00 $210.00 $420.00

Soil Zn Pb Cd by EPA 6010B $36.00 $108.00 $108.00 $216.00

Total Amount Due $636.00

Amounts not paid within terms are subject to 1.5% per month service charge

Please include invoice number with your remittance

PLEASE REMIT TO 19433 WALNUT DRIVE SOUTH

CITY OF INDUSTRY CA 91748-2316

Page of

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086800





of

CLIENT_________

SAMPLE RECEIPT FORM

DATE 47

No N/A

WORK ORDER 06 Eli

Cooler

TEMPERATURE SAMPLES RECEIVED BY

CALSCIENCE COURIER

________ Chilled cooler with temperature blank provided

Chilled cooler without temperature blank

Chilledand placed in cooler with wet ice

_______
Ambient and placed in cooler with wet ice

Ambient temperature

Temperature blank

LABORATORY Other than Calscience Courier

_______ Temperature blank

_______
IR thermometer

_______
Ambient temperature

lnitial1

CUSTODY SEAL INTACT

Samples Cooler________ No Not Intact Not Applicable N/A

lnitial/

SAMPLE CONDITION

Chain-Of-Custody documents received with samples

Samplers name indicated on COC

Sample container labels consistent with custody papers ...

Sample containers intact and good condition ...

Correct containers and volume for analyses requested

Proper preservation noted on sample labels

VOA vials free of headspace

Tedlar bags free of condensation

nitial
.-

COMMENTS

BAE00086802
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Supplemental Report

June 21 2006

Michael Whelan P.E

Anchor Environmental CA L.P

28202 Cabot Road Suite 620

Laguna Niguel CA 92677-1271

Subject Calscience Work Order No 06-06-0834

Client Reference Bulk Head

Dear Client

Enclosed is an analytical report for the above-referenced project The samples

included in this report were received 6/13/2006 and analyzed in accordance with

the attached chain-of-custody

Unless otherwise noted all analytical testing was accomplished in accordance with

the guidelines established in our Quality Systems Manual applicable standard

operating procedures and other related documentation The original report of any

subcontracted analysis is provided herein and follows the standard Caiscience data

package The results in this analytical report are limited to the samples tested and any

reproduction thereof must be made in its entirety

If you have any questions regarding this report please do not hesitate to contact

the undersigned

Sincerely

Calscience Environmental

Laboratories Inc

Robert Stearns

Project Manager

CA-ELAP ID 1230 NELAP ID 03220CA CSDLAC ID 10109 SCAQMD ID 93LA0830

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086923
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Analytical Report

Page of 20

Anchor Environmental CA L.P Date Received 06/13106

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1271 Preparation EPA 3050B EPA 7471A Total

Method EPA 6010B EPA 7471A

Units mg/kg

Project Bulk Head Page of

Lab Sample Date Date Date

Client Sample Number Number Collected
Matrix Prepared Analyzed

QC Batch ID

itoŁ

Comments -Mercury was analyzed on 6/15/2006 31133 PM with batch 060614L01

Parameter Result RL OF Quel Parameter Result RL DF Qual

Arsenic 22.6 0.8 Mercury 2.73 0.92 11.0

Cadmium 0555 0.500 Nickel 18.4 0.2

Chromium 50.4 0.2 Selenium 1.40 0.75

Copper 1400 10 Silver 0.573 0.250

Lead 221 0.500 Zinc 2090 10 10%L1Æ
Parameter Result RL OF Qual

Mercury ND 0.0835 NtA1t
Parameter RL OF Qu Parameter RL DF Qual

Arsenic ND 0.750 Nickel ND 0.250

Cadmium ND 0.500 Selenium ND 0.750

Chromium ND 0.250 Silver ND 0.250

Copper ND 0.500 Zinc ND 1.00

Lead NO 0.500

RL Reporting Limit DF Dilution Factor Qual Qualifiers

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086924
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Analytical Report

Anchor Environmental CA LP Date Received 06/13/06

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1 271 Preparation EPA 3545

Method EPA 82700

Units mg/kg

Project Bulk Head Page of

Lab Sample Date Date Date

Client Sample Number Number Collected
Matrix

Prepared Analyzed
QC Batch ID

Parameter Df Qti Parameter Result RL DF

Naphthalene 1.4 0.4 Benzo Anthracene 1.7 0.4

Acenaphthylene ND 0.40 Chrysene 1.7 0.4

Aceriaphthene 5.3 0.4 Benzo Fluoranthene 0.97 0.40

Fluorene 5.3 0.4 Benzo Fluoranthene 0.77 0.40

Phenanthrene 19 0.40 Benzo Pyrene 0.87 0.35

Anthracene 3.4 0.4 Indeno 123-cd Pyrene ND 0.40

Fluoranthene 6.9 0.4 DibenzahAnthracene ND 0.40

Pyrene 12 0.40 Benzo ghi Perylene ND 0.40

Surrogates REC Control Qual Surrogates REC ./ Control Quol

Unts

2-Fluorophenol 93 42-120 Phenol-d6 95 46-118

Nitrobenzene-d5 96 42-1 50 2-Fluorobiphenyl 94 38-134

246-Tribromophencl 122 36-132 p-Terphenyl-d14 159 35-167

Parameter Jt RL J3f Parameter Bi Qit

Naphthalene ND 0.40 BenzoaAnthracene ND 0.40

Acenaphthytene ND 0.40 Chrysene ND 0.40

Acenaphthene ND 0.40 Benzo Fluoranthene ND 0.40

Fluorene ND 0.40 Benzo Fluoranthene ND 0.40

Phenanthrene ND 0.40 Benzo Pyrene ND 0.35

Anthracene ND 0.40 Indeno 123-cd Pyrene ND 0.40

Fluoranthone ND 0.40 DibenzahAnlhracene ND 0.40

Pyrene ND 0.40 Benzo ghi Perylene ND 0.40

Surrogates REC Control Qt Surrogates REC %j Control

ts Urnits

2-Fluorophenol 82 42-120 Phenol-d6 83 46-118

Nitrobenzene-d5 83 42-150 2-Fluorobiphenyl 82 38-1 34

246-Tribromophenol 99 36-132 p-Terphenyl-d14 66 35-167

RL Reporting Limit DF Dilution Factor Dual Qualifiers

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086925
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AnaIytica Report

Anchor Environmental CA L.P Date Received 06/13/06

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1271 Preparation EPA 3545

Method EPA 8082
Units ug/kg

Project Bulk Head Page of

Lab Sample Date Date Date

Client Sample Number Number Collected
Matnx Proi Analyzed QC Batch ID

QovM iiis

Parameter Result Qj Parameter Result RL DF Qual

Aroclor-1016 ND 250 Aroclor-1248 2200 250

Aroclor-1221 ND 250 Aroclor-I254 1500 250

Aroclor-1232 ND 250 Aroclor-1260 ND 250

Aroclor-1242 ND 250 Aroclor-1262 ND 250

Surrogates REC %t Control Qual Surrogates REC %j Control

ts
Decachlorobiphenyl 174 50-130 12 2456-Tetrachloro-m-Xytene 76 50-130

Parameter jt RL DF Qua Parameter Result QE Qii

Aroclor-1016 ND 50 Aroclor-1248 ND 50

Aroclor-1221 ND 50 Aroclor-1254 ND 50

Aroclor-1232 ND 50 Aroclor-1260 ND 50

Aroclor-1242 ND 50 Aroclor-1262 ND 50

jJç ales REC Control Qua Surrogates REC Control Qua

Urn ts

Decachlorobphenyl 119 50-130 2456-Tetrachloro-m-Xylene 117 50-130

RL Reporting Limit DF Dilution Factor Qual Qualifiers

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086926
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Anchor Environmental CA L.P Date Received 06/13106

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Lagurta Niguel CA 92677-1271 Preparation EPA 5030B

Method EPA 8260B

Units ug/kg

Project Bulk Head Page of

Lab Sample Date Date Date

Client Sample Number Number Collected
Matnx

Prepared Analyzed QC Batch ID

t14P4NM 2$4 s1rd ow1$

Parameter Result RL DF Qual Parameter Result RL DF Qual

Acetone 88 50 13-Dichloropropane ND 5.0

Benzene ND 5.0 22-Dichloropropane ND 5.0

Bromobenzene ND 5.0 11-Dichloropropene ND 5.0

Bromochioromethane ND 5.0 c-13-Dichloropropene ND 5.0

Bromodichloromethane ND 5.0 t-13-Dichloropropene ND 5.0

Bromoform ND 5.0 Ethylbenzene ND 5.0

Bromomethane ND 25 2-Hexanone ND 50

2-Bulanone ND 50 lsopropylbenzene ND 5.0

n-Butylbenzene ND 5.0 p-lsopropyltoluene ND 5.0

sec-B utylbenzene ND 5.0 Methylene Chloride ND 50

tert-Butylbenzene ND 5.0 4-Methyl-2-Pentanone ND 50

Carbon Disulfide ND 50 Naphthalene 460 50

Carbon Tetrachloride ND 5.0 n-Propylbenzene ND 5.0

Chlorobenzene ND 5.0 Styrene ND 5.0

Chioroethane ND 5.0 1112-Tetrachloroethane ND 5.0

Chloroform ND 5.0 1122-Tetrachloroethane ND 5.0

Chioromethane ND 25 Tetrachloroethene ND 5.0

2-Chiorotoluene ND 5.0 Toluene ND 5.0

4-Chiorotoluene ND 5.0 123-Trichlorobenzene ND 10

Dibromochioromethane ND 5.0 124-Trichlorobenzene ND 5.0

12-Dibromo-3-Chloropropane ND 10 111-Trichloroethane ND 5.0

12-Dibromoethane ND 5.0 112-Trichloroethane ND 5.0

Dibromomethane ND 5.0 11 2-Trichloro-l 22-Trifluoroethane ND 50

12-Dichloroberizene ND 5.0 Trichloroethene ND 5.0

13-Dichlorobenzene ND 5.0 123-Trichloropropane ND 5.0

14-Dichlorobenzene ND 5.0 124-Trimethylbenzene ND 5.0

Dichiorodifluoromethane ND 5.0 Trichlorofluoromethane ND 50

Il-Dichloroethans ND 5.0 135-Trimethylbenzene ND 5.0

12-Dichloroethane ND 5.0 Vinyl Acetate ND 50

11-Dichloroethene ND 5.0 Vinyl Chloride ND 5.0

c-12-Dichloroethene ND 5.0 p/m-Xylene ND 5.0

t-12-Dichloroethene ND 5.0 o-Xylene ND 5.0

12-Dichioropropane ND 5.0 Methyl-t-Butyl Ether MTBE ND 5.0

Surrogates REC Control Qual Surrogates REC Joj Control

brnds

Dibromofluoromethane 99 73-1 39 12-Dichloroethane-d4 87 73-145

Toluene-d8 95 90-108 4-Bromofluorobenzene 93 71-113

RL Reporting Limit DF Dilution Factor Qual Qualifiers

1ttJjJAA 7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086927
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Anchor Environmental CA L.P Date Received 06/13/06

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1 271 Preparation EPA 5030B

Method EPA 8260B

Units uglkg

Project Bulk Head Page of

Lab Sample Date Date Date

Client Sample Number Number Collected
Matrix Prepared Malzed QC Batch ID

fetid Op/I1U8 i6O6I1L1

Parameter Result RL OF Oust Parameter Result RI DF Oust

Acetone ND 50 13-Dichloropropane ND 5.0

Benzene ND 5.0 22-Dichloropropane ND 5.0

Brornobenzene ND 5.0 11-Dichloropropene ND 5.0

Bromochioromethane ND 5.0 c-I 3-Dichloropropene ND 5.0

Bromodichloromethane ND 5.0 t-I.3-Dichloropropene ND 5.0

Brornofom ND 5.0 Ethylbenzene ND 5.0

Bromomethane ND 25 2Hexanone ND 50

2-Butanone ND 50 lsopropibenzene ND 5.0

n-Butylbenzene ND 5.0 p-lsopropyltoluene ND 5.0

sec-Butylbenzene ND 5.0 Methylene Chloride ND 50

tert-Butylbenzene ND 5.0 4-Methyl-2-Pentanone ND 50

Carbon Disulfide ND 50 Naphthalene ND 50

Carbon Tetrachloride ND 5.0 n-Propylbenzene ND 5.0

Chlorobenzene ND 5.0 Styrene ND 5.0

Chioroetharie ND 5.0 1112-Tetrachloroethane ND 5.0

Chloroform ND 5.0 1122-Tetrachloroethane ND 5.0

Chioromethane ND 25 Tetrachloroethone ND 5.0

2-Chiorotoluene MD 5.0 Toluene ND 5.0

4-Chlorotoluene ND 5.0 123-Trichlorobenzene ND 10

Dibromochioromethane ND 5.0 124-Trichlorobenzene ND 5.0

12-Dibromo-3-Chtoropropane ND 10 1.1 1-Trichloroethane ND 5.0

12-Dibromoethane ND 5.0 112-Trichloroethane ND 5.0

Dibromomethane ND 5.0 11 2-Trichloro-122-Trifluoroethane ND 50

12-Djchlorobenzene ND 5.0 Trichloroethene ND 5.0

13-Dichloroberizerie ND 5.0 123-Trichloropropane ND 5.0

14-Dichloroberizene ND 5.0 124-Trimethylbenzene ND 5.0

Dichlorodifluoromethane ND 5.0 Triôhlorofluoromethane ND 50

Il-Dichioroethane ND 5.0 135-Trimethylbenzene ND 5.0

12-Dichioroethane ND 5.0 Vin\4 Acetate ND 50

11-Dichloroethene ND 5.0 Viny Chloride ND 5.0

c-12-Dichloroethene ND 5.0 plm-Xylene ND 5.0

t-12-Dichloroethene ND 5.0 o-Xylene ND 5.0

12-Dichloropropane ND 5.0 Methyl-t-Butyl Ether MTBE ND 5.0

Surrogates REC %t Control Oust Surrogates REC Control

ffljjts

Dibromofluoromethane 108 73-139 2-Dichloroethane-d4 98 73-145

Toluene-d8 99 90-108 4-BromOfluorobenzene 87 71-113

RL Reporting Limit OF Dilution Factor Qual Qualifiers

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086928
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Anchor Environmental CA L.P Date Received 06/13/06

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niquel CA 92677-1271 Preparation EPA 3050B

Method EPA 6010B

Prolect Bulk Head

Date Date MS/MSD Batch

Quality Control Sample ID Matrix Instrument
Prepared Analed Number

f1s-$

Parameter MS %REC MSD %REC %REC CL RPD RPD CL Qualifiers

Arsenic 99 102 75-1 25 0-20

Cadmium 99 100 75-1 25 0-20

Chromium 102 101 75-125 0-20

Copper 100 110 75-125 0-20

Lead 96 98 75-125 0-20

Nickel 102 103 75-125 0-20

Selenium 96 97 75-125 0-20

Silver 111 108 75-125 0-20

Zinc 92 92 75-125 0-20

RPD Relative Percent Difference CL Control Limit

7440 Lincoln Way Garden Grove CA 9284 1-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086929
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aIscience

nvironmentaI Quality Control Spike/Spike Duplicate

aboratories Inc

Anchor Environmental CA L.P Date Received 06/13/06

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1271 Preparation EPA 7471A Total

Method EPA 747 IA

Prolect Bulk Head

Date Date MS/MSD Batch

Quality Control Sample ID Matrix Instrument
Prepared Analyzed Numberk1 44O $$

Parameter MS %REC MSD %REC %REC CL RPD RPD CL Qualifiers

Mercury 120 119 76-136 0-16

RPD Relative Percent Difference CL Control Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086930
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aIscience

gnvironmentai Quality Control Spike/Spike Duplicate

aboratories Inc

Anchor Environmental CA L.P Date Received 06/13/06

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laquna Niquel CA 92677-1271 Preparation EPA 3545

Method EPA 8270C

Project Bulk Head

Date Date MS/MSD Batch

Quality Control Sample ID Matrix Instrument
Prepared Analyzed Numberio

Parameter MS %REC MSD %REC %REC CL RPD RPD CL Qualifiers

Phenol 82 96 57-123 16 0-16

2-Chlorophenol 81 95 57-111 16 0-17

i4-Dichlorobenzene 82 97 49-127 17 0-20

N-Nitroso-di-n-propyiamine 88 104 54-144 17 0-17

124-Trichlorobenzene 82 100 42-132 20 0-20

4-Chloro-3-Methylphenol 91 112 50-128 21 0-17

Acenaphtheno 86 106 49-133 20 0-18

4-Nitrophen 90 110 30-144 20 0-21

24-Dinitrotoluene 85 100 60-128 16 0-18

Pentachlorophenol 92 104 29-113 13 0-22

Pyrene 72 104 47-149 37 0-20

RPD Relative Percent Difference CL Control Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE0008693
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aIscence

nvironmentaI Quality Control Spike/Spike Duplicate

aboratories Inc

Anchor Environmental CA L.P Date Received 06/13/06

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niçuel CA 92677-1271 Preparation EPA 3545

Method EPA 8082

Prolect Bulk Head

Date Date MSIMSD Batch

Quality Control Sample ID Matrix Instrument
Prepared Analyzed Number

Slid O6t

Parameter MS %REC MSD %REC %REC CL RPD RPD CL Qualifiers

Aroclor-1260 175 124 50-135 34 0-25 34

RPD Relative Percent Difference CL Control Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086932
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aIscience

_nvironmentaI Quality Control Spike/Spike Duplicate r1
aboratories Inc

Anchor Environmental CA LP Date Received 06/13/06

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laquna Niquel CA 92677-1271 Preparation EPA 5030B

Method EPA 8260B

Project Bulk Head

Date Date MSIMSD Batch

Quality Control Sample ID Matrix Instrument
Prepared Analyzed Number

GCP4SS O4 $jªV 46J$

Parameter MS %REC MSD %REC %REC CL RPD RPD CL Qualifiers

Benzene 96 88 79-115 0-13

CartonTetrachloride 91 81 55-139 11 0-15

Chlorobeozene 102 94 79-115 0-17

I2-Dichlorobenzene 95 91 63-123 0-23

11-Dichlomethene 87 75 69-123 15 0-18

Toluene 99 89 79-115 10 0-15

Trichloroethene 98 91 66-144 0-14

Vinyl Chloride 103 91 60-126 12 0-14

Methyl-t-Butyl Ether MTBE 93 88 68-1 28 0-14

Tert-Butyl Alcohol TBA 81 80 44-134 0-37

Diisopropyl Ether DIPE 89 83 75-123 0-12

Ethyl-t-Butyl Ether ETBE 89 85 75-117 0-12

Teri-Aniyl-MethylEtherTAME 93 91 79-115 0-12

Ethanol 102 57 42-138 57 0-28

RPD Relative Percent Difference CL Control Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086933
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alscience

environmental Quality Control Laboratory Control Sample

aboratories Inc

Anchor Environmental CA LP Date Received N/A

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1271 Preparation EPA 3050B

Method EPA 6010B

Project Bulk Head

Quality Control Sample ID Matrix Instrument Date Analyzed Lab File ID LCS Batch Number

9t4ç2974% Æii
Parameter Conc Mded Conc Recovered LCS %Rec %Rec CL Qualifiers

Arsenic 25.0 25.9 104 80-120

Cadmium 25.0 26.8 107 80-120

Chromium 25.0 268 107 80-120

Copper 25.0 24.0 96 80-1 20

Lead 25.0 26.1 104 80-120

Nickel 25.0 27.7 111 80-120

Selenium 25.0 24.8 99 80-120

Silver 12.5 13.2 105 80-120

Zinc 25.0 25.8 103 80-120

RPD Relative Percent Difference CL Control Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086934
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ascience

nvironmentaI Quality Control LCSILCS Duplicate

aboratories Inc

Anchor Environmental CA LP Date Received N/A

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1271 Preparation EPA 7471A Total

Method EPA 747 IA

Project Bulk Head

Date Date LCS/LCSD Batch

Quality Control Sample ID Matrix Instrument Prepared Analyzed Number

koi4a8 6If44t 46064L$

Parameter LCS %REC LCSD %REC %REC cL RPD RPD CL Qualifiers

Mercuty 101 101 82-124 0-16

RPD Relative Percent Difference CL Control Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086935
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aIscience

nvironmentaI Quality Control LCS/LCS Duplicate

aboratories Inc

Anchor Environmental CA L.P Date Received N/A

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1271 Preparation EPA 3545

Method EPA 8270C

Project Bulk Head

Date Date LCS/LCSD Batch

Quality Control Sample ID Mattix Instrument Prepared Analyzed Number

4541 Ot$r

Parameter LCS %REC LCSD %REC %REC CL RPD RPD CL Qualifiers

Phenol 85 88 59-125 0-15

2-Chlorophenol 85 86 60-114 0-15

14-Dichlorobenzene 86 88 61-121 0-21

N-Nitroso-di-n-propylamine 90 93 64-136 0-15

124-Trichlorobenzene 87 89 58-118 0-18

4-Chloro-3-Methylphenol 96 97 61-121 0-14

Acenaphthene 94 95 59-125 0-15

4-Nitrophenol 94 98 38-152 0-31

24-Dinitrotoluene 91 93 51-141 0-16

Pentachlorophenol 72 86 38-116 18 0-20

Pyrene 61 62 51-141 0-14

RPD Relative Percent Difference CL Contro Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086936
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alscience

_nvironmental Quality Control LCS/LCS Duplicate

abora tories Inc

Anchor Environmenta CA L.P Date Received N/A

28202 Cabot Road Suite 620 Work Order No 0606-0834

Laguna Nigue CA 92677-1271 Preparation EPA 3545

Method EPA 8082

Project Bulk Head

Date Date LCS/LCSD Batch

Quality
Contiol Sample ID Matrix Instrument Prepared Analyzed Number

4L vÆ6i

Parameter LCS %REC LCSD %REC %REC CL RPD RPD CL Qualifiers

Aroclor-1260 134 122 50-135 0-25

RPD Relative Percent Difference CL Control Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086937



Page l6of 20

aIscience

fivironmenta1 Quality Control LCS/LCS Duplicate

aboratories Inc

Anchor Environmental CA L.P Date Received N/A

28202 Cabot Road Suite 620 Work Order No 06-06-0834

Laguna Niguel CA 92677-1271 Preparation EPA 5030B

Method EPA 8260B

Project Bulk Head

Date Date LCS/LCSD Batch

Quality Control Sample ID Matrix Instrument Prepared AnaIzed
Number

Gt -O6

Parameter LCS %REC LCSD %REC %REC CL RPD RPD CL Qualifiers

Benzene 94 94 84-114 0-7

Carbon Tetrachloride 95 95 66-132 0-12

Chlorobenzene 101 103 87-111 0-7

i2-Dichlorcljenzene 94 94 79-115 0-8

11-Dichloroethene 88 87 73-121 0-12

Toluene 97 96 78-114 0-7

Trichloroethene 94 95 84-114 0-8

Vinyl Chloride 104 105 63-129 0-15

Methyl-t-Butyl Ether MTBE 91 95 77-125 0-11

Tert-Bulyl Alcohol TBA 84 88 47-137 0-27

DiisopropylEtherDIPE 90 92 76-130 0-8

Ethyl-t-ButylEtherETBE 93 92 76-124 0-12

Tert-Amyl-Methyl Ether TAME 95 95 82-118 0-1

Ethanol 96 107 59-131 10 0-21

RPD Relative Percent Ofference CL Control Limit

7440 Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086938
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aiscience

gnvironmental
Glossary of Terms and Qualifiers

aboratories Inc

Work Order Number 06-06-0834

Qualifier Definition

See applicable analysis comment

Surrogate compound recovery was out of control due to required sample dilution

therefore the sample data was reported without further clarification

Surrogate compound recovery was out of control due to matrix interference The

associated method blank surrogate spike compound was in control and therefore the

sample data was reported without further clarification

Recovery of the Matrix Spike or Matrix Spike Duplicate compound was out of control due

to matrix interference The associated LCS and/or LCSD was in control and therefore

the sample data was reported without further clarification

The MS/MSD RPD was out of control due to matrix interference The LCSILCSD RPD

was in control and therefore the sample data was reported without further clarification

The PDSIPDSD associated with this batch of samples was out of control due to matrix

interference effect The associated batch LCSILCSD was in control and hence the

associated sample data was reported with no further corrective action required

Result is the average of all dilutions as defined by the method

Analyte was present in the associated method blank

Analyte presence was not confirmed on primary column

Concentration exceeds the calibration range

Sample received and/or analyzed past the recommended holdincl time

Analyte was detected at concentration below the reporting limit and above the

laboratory method detection limit Reported value is estimated

Nontarget Analyte

ND Parameter not detected at the indicated reporting limit

Spike recovery and RPD control limits do not apply resulting from the parameter

concentration in the sample exceeding the spike concentration by factor of four or

greater

Undetected at the laboratory method detection limit

Recovery and/or RPD out-of-range

Analyte presence was not confirmed by second column or GC/MS analysis

7O Lincoln Way Garden Grove CA 92841-1427 TEL714 895-5494 FAX 714 894-7501

BAE00086939
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Bob Stearns

rom Michael Whelan

Sent Wednesday June 14 2006 159 PM
To Bob Stearns

Subject Scope of work for testing stockpile samples

Hello Bob
Following up on our conversation earlier today here is how would like

you to analyze stockpile samples for the BAR Systems San Diego Shipyards

project You received the first sample yesterday 6/13/06 in the form

of two jars labeled W1SP.l and W1SP.2 which would like you to

composite into single sample at your lab prior to testing Future

stockpile samples there will be one or two will be collected in

single jars using the larger sample jars that you sent down yesterday

The stockpile samples will be analyzed in two steps First analyze for

the following constituents with my understanding of price per your

price quote dated 3/2/06 and in subsequent coismunications

EPA 6010B Metals Zn Se Pb Ni Cu Cr Cd As Ag $80
EPA 7471A Mercury $25
EPA 8082 PCB Aroclors $70
EPA 8270C PAHa $150
EPA 8260 VOCs aromatics and sernivolatiles $115

Use standard 5-day turnaround time and provide full Level III data

packages understand there is 15% markup for that

Following this initial testing step we will most likely perform TCLP

Extraction with analysis of constituents to be determined It is also

possible we will do WET instead is there price difference if so

Michael Whelan P.R
Anchor Environmental CA L.P

New Southern California contact info
28202 Cabot Road Suite 620

Laguna Niguel CA 92677

Direct office phone 949 3472783
Fax 949 3472781
Cell phone is unchanged 760 8452983

Original Message
From Sob Stearns
Sent Tuesday June 13 2006 511 PM

To Michael Whelan

Cc halvaxs@swmarine corn

Subject Bulk Head CEL 06060760 Preliminary

06060760 prelim .pdf
Michael prelim data attached As mentioned in the voice mail we

still have final dilution for sample BHS since the lOx dilution was

still not large enough Will have final data tomorrow
Bob Stearns
Client Services Director
Calscience Environmental

Laboratories Inc
7440 Lincoln Way
Garden Grove CA 928411427

BAE00086940
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Page 20 of 20

WORK ORDER 06-
Inca

Cooler____

SAMPLE RECEIPT FORM

CUSTODY SEAL INTACT

Samples _______ Cooler_______ No Not Intact ________ Not Applicable N/A __________

Initial
____________

CLIE NT4

off

DATE//3j
TEMPERATURE SAMFES RECEIVED BY

CALSCIENCE COURIER

_______ Chilled cooler with temperature blank provided

________Chilled cooler without temperature blank

_______
Chilled and placed in cooler with wet ice

_____
Ambient and placed in cooler with wet ice

_____ Ambient temperature

Temperature blank

LABORATORY Other than Calscience Courier

_______ Temperature blank

_______ lR thermometer

_______
Ambient temperature

Initial
__________________d2

SAMPLE CONDITION

Yes7 No N/A

Chain-Qf..Custody documents received with samples

Samplers name indicated on COC

Sample container labels consistent with custody papers
_______

Sample containers intact and good condition

Correct containers and volume for analyses requested

Proper preservation noted on sample labels
_______

VCA vials free of headspace

ledlar bags free of condensation

lnItaLT

COMMENTS

BAE00086942
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1.0 Introduction Objective

San Diego Gas Electric SDGE is proposing to build the Silvergate 230/69kV

Substation located at 1348 Sampson Street San Diego CA 92113 The existing

SDGE owned Silvergate Power Plant and facilities occupy approximately 12 acres

of the proposed 5.07 acres of substation development The proposed development

includes the new substation perimeter security wall retaining walls driveways

sidewalks and underground storm drain facilities Approximately 3.0 acres of the

proposed site currently drains by means of surface sheet flow to Sampson Street The

remaining 207 acres drain through the existing cooling water tunnels to the San Diego

Bay The cooling water tunnels will be decommissioned and sealed daring the

removal of the existing power plant The drainage of the 2.07 acres will be redirected

to the existing storm drain system on Sampson Street Please refer to the Figures

and for the existing and proposed site pians

According to the Cityof San Diego Drawing Numbers 2435621 and 2682 30s

RCP storm drain exists on the East side of Sampson Street Prior to the intersection of

Sampson Street and Belt Street 24 RCP lateral stout drain ties into the 30 RCP

The 24 lateral is tied to catch basin just outside the southeast corner of the SDGE
owned property Shortly after the intersection of the 24 RCP with the 30 RCP the

storm drain is increased to 42 storm drain

The objective of this study is to show that the 24 RCP storm drain will be able to

convey the additional drainage resulting from the proposed site This will be

accomplished by calculating and comparing the following items

The peak discharge cfs that flows to Sampson Street of existing site

approx. acres analyzed by the Rational Method for hour 100 year flood

The peak discharge cfs of the proposed site that flows to Sampson Street

analyzed by the Rational Method for hour 100 year flood

20 References

San Diego County Hydrology Manual June 2003

Hydraulic Engineering Roberson Cassidy1 Chadhry 1998

Evaluation of Rational Method Values Joe Hill June 2002

Initial Time of Concentration Analysis of Parameters Joe Hill June 2002

Water Group 445 Sampson Street Pipe Belt St to Harbor Drive As-Built

21547 2127/85

San Diego County Drainage Design Manual July 2005

City of San Diego Drawings 2682L

City of San Diego Drainage Design Manual March 1989/April 1984
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3.0 Brief Summary

The calculations show that the amount of peak discharge 9.93 cfs generated from the

proposed site is less than the peak discharge 12.47 cfs cunently flowing into the 24

RCP storm drain on Sampson Street The overall watershed area is increased by

approximately acres yet the run off coefficient is reduced as the majority of the site is

covered with Class II Aggregate Base 0.57 Therefore the permeable surface

area is increased reducing the peak discharge as shown in the calculations

COSDO1 1811



4.0 Declaration of Responsible Charge

DECLARATION OF RESPONSIBLE CHARGE

HERBY DECLARE THAT AM THE CIViL ENGINEER OF WORK FOR THIS

PROJECT THAT HAVE EXERCISED RESPONSiBLE CHARGE OVER THE

DESIGN OF THE PROJECT AS DEFINED IN SECTION 6703 OF THE

BUSINESS AND PROFESSiONS CODE AND THAT THE DESIGN IS

CONSISTENT WITH CURRENT STANDARDS

UNDERSTAND THAT THE CHECK OF THE PROJECT DRAWINGS AND

SPECIFICATIONS BY THE CITY OF SAN DIEGO IS CONFINED TO REVIEW

ON LY AND DOES NOT RELIEVE ME AS ENGiNEER OF WORK OF MY

RESPONSIBILITIES FOR PROJECT DESIGN

CRAIG HALL Ri DATE

R.C.E 32108

EXP DECEMBER 31 2006
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5.0 Watershed Boundary

5.1 Existing Conditions

As shown in the aerial photograph Figure the existing SDGE owned property

contains the decommissioned Silvergate Power Plant The roof and cooling water

dealt south-west of the power house currently drain into the cooling water tunnels

The SDGE owned property north-east of the power house currently drains to stoon

drain on Sampson Street The parcel within the bounds of the proposed sites owned by

Kelco and the adjacent parcel owned by PCE Propulsion Control Engineering drain

to the storm drain on Sampson Street Figure of the existing site plan shows the

elevations of the waterthed area The site drains to the west side of Sampson Street

where the runoff flows to curb inlet and catch basin prior to the intersection of the

railroad tracks on Sampsoit Street From the catch basing and curb inlet 24 storm

drain connects to the 30 RCP storm drain on the east side of Sampson Street as

shown on the City of San Diego drawing 243562-D Ground surface elevations

range from approximately 25 feet above Mean Sea Level MSL at the northeast

property line to approximately 15 feet above MSL at the south corner as shown in

Figure

Proposed Conditions

The proposed improvements consist of altering approximately acres of existing

industrial land to produce relatively level substation pad maintaining an approximate

of 1% slope for positive drainage The finished grades are shown on Figure

Surface runoff in the new substation will sheet flow into the driveway surfaces The

center of the driveways will contain concrete swales which will capture the flow and

transport it to the catch basins and storm drain system along the southwest side of the

property The proposed storm drain system on our property will connect to the 24

storm drain on west side of Sampson Street The proposed grading and drainage plan

is shown in Figure Prior to running off site all storm water will filtered per the City

of San Diego Municipal Code Land Development Manual and the Storm Water

Standards

COSDOI1813



6.0 Drainage Analysis

The watershed hydrology calculations are described in the following section See

Figures to for the watershed area and conceptual grading and drainage design

6.1 Hydrology and Hydrology Calculations

The hydrology calculations for this study were completed per the San Diego

County Hydrology Manual dated June 2003 According to the manual the

Rational Method RM can be utilized for watersheds less than square mile in

area for any storm frequency

The RM formula estimates the peak rate of runoffat any location in

watershed as function of the drainage area runoff coefficient and

rainfall intensity for duration equal to the time of concentration Tc
which is the time required for water to flow from the most remote point of the

basin to the location being analyzed The formula is expressed as follows

QCJA

Where

peak discharge in cubic feet per second cfs
runoff coefficient proportion of the rainfall that runs off the surface no

units

average rainfall intensity for duration equal to the Tc for the area in

inches per hour

drainage area contributing to the design location in acres

Runoff Coefficient

Table in Appendix lists the estimated runoff coefficients for urban areas

Soil type was used in this analysis for developing the appropriate value

for design The runoff coefficients used in this study consist of the following

Paved Areas 0.90

Substation Class II Surface 0.57

Rainfall Intensity

The rainfall intensity is the rainfall in inches per hour in/br for duration

equal to the Ic for selected storm frequency Per SDGE standards all

substation drainage is designed to convey 100 year storm flows The rainfall

intensities for the study were calculated using the following equation

7.44 P6 D645

COSDO1 1814



7.44 P6 D.MS

Where

P6 adjusted 6-hour storm rainfall amount

duration in minutes Tc

Time of Concentration Tc

The Time of Concentration Tc is the time required for runoff to flow from the

most remote part of the drainage area to the point of interest Urban overland

flow methods are used to determine the initial times of concentration Ti Pipe

and open channel flows are added to the initial times where applicable Tt

Time of Concentration Tc Ti Tt

Drainage Basin Area

For both the existing and proposed drainage calculations the site was divided

into sub-areas based on varying site characteristics The drainage basin areas

in acres are shown on Figure

SEE APPENDIX FOR ALL HYDROLOGY CALCULATIONS

7.0 Results and Conclusions

Results of the hydrology calculations indicate the peak discharge and drainage

characteristics of the site are enhanced by the proposed construction The proposed

conditions will yield an approximate 20% reduction in peak discharge introduced to the

existing storm drain on Sampson Street during 100-year storm event

The peak discharge introduced into the Sampson Street storm drain system for 100 year

stonn event is 12.47 cfs and the peak discharge for the same storm event for the proposed

development is 9.93 cfs The 20% decrease in the peak discharge is mosfly due to the

removal of the existing pavement and impermeable surfaces and replacing it with the

substation Class IT aggregate base 0.57 Hydraulic calculations and design details

will be completed for the grading plan submittal in accordance with the Cityof San

Diegos Drainage Design Manual

COSDO1 1815



APPENDIX RATIONAL METHOD
CALCULATIONS
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Project Silvergate 230/69kV Page ot

Substation Computed ByDate
Subject Hydrology Calculations

Checked ByDate_____

Existing Site

APPENDIX
Existing Site Hydrology captured by Sampson Street storm drain

approx acres See Figure

All Calculations are based on preliminary grading plan

Rational Method CiA

Existing Site Dimensions area

From Figure

Overland flow length L0 56041

Gutter Flow Length Lg 145 ft

Total Area

At
129373.2412

At 2.97 acre

Area

Class II Base Area

Acjj
14260412 from exhibit

Acit 0.327 acre

Asphalt Concrete and Impermeable Area

Aac At Acij

Aac 2.643 acre

Run off Coefficient

C1 057 Class II Aggregate Base

C2 0.90 AC Concrete Paving

ACT Aac

C1l C2

0864

Intensity assumed Limited Industrial Table 3-2 SDCHM SEE FIGURE APPENDIX

COSDO1 1817



Project Silvergate 230/69kV Page of

Substation Computed ByDate_____

Subject Hydrology Calculations
Checked By_Date_____

Existing Site

Overland Flow

t11
3.1 mm Lmni 70ft

remaining length L0 Ljç Lt 490 ft in miles 0.093 miles

Use Kirpich formula 0.38

tj2

where LI is in miles

AE II.2.ft

394 tin

tj tj1
7.04 mm

Gutter Row Per Figure 3-6 SDCHM SEE FIGURE APPENDIX

From Figure -6

AssumeQ12.5cfs s2% v255
mm

tt0.569

t7.609 miii

P6 2.4 100 yr hour event from rainfall Isopluvial Map

3.9 in 100 yr 24 hour event from rainfall Isopluvial Map

FIGURE 3-1 SDCHM SEE FIGURE APPENDIX

0.65P6NOGOOD 2.4 in

7.44P64t
0.645 in 4.823

hr hr

Peak Discharge cfs

ft3

Cf i.A 12.4757
Assumed 12.5cfsforltOK

COSDO1 1818



230/69kV
Computed ByBMDatej

Subject Hydrology Calculations
Checked By_Date_____

Proposed Site Hydrology captured by Sampson Street storm drain

approx acres composed of watershed areas See Figure

All Calculations are based on preliminary grading plan

Area

Rational Method CIA

Existing Site Dimensions area

From Figure

Overland flow length L0 180ft

Gutter Flow Length 230 ft

Storm Drain Flow L5d 425 ft

Total Area

1.25acre

Area

Class II Base Area

Acii
296oofC from figure

cii 0.68 acre

Area foundation

Afd 185Oft2

Afd 0.042 acre

Asphalt Concrete and Impermeable Area

Aac Acji Aid

Aac 0.528 acre

Run off Coefficient

C1 0.57 Class Aggregate Base

c2 0.90

AC Concrete Paving
C3 C2

Acii Aac\ Afd
C1.l C2I c34

COSDOI1819



Project Silvergate 230/69KV

Substation

Subject Hydrology Calculations

Proposed Site

Page_ot_
Computed ByflDate_____

Checked By_Date_____

0.721

intensity assumed Limited Industrial Table 3-2 SDCHM SEE FIGURE APPENDIX

Overland Flow

41 7.9 mm Lmn 65ft

remaining length L1 Lma

Use Kirpich formula

L1
115ft in miles 0.022 miles

where LI is in miles

AE L8ft

1.5 mm

til ti2

49.4 mm

Gutter Flow Per Figure 3-6 SDCHM SEE F1GURE APPENDIX

From Figure 3-6

Assume 2.25 cfs

Lg
ttl

sI% assumedavg

1.667

138 -4-
mm

VA

2.25\
V1

-60

Asd

t0tçJtQ t26.52 mm

P6 2.4 in 100 yr hour event from rainfall Isopluvial Map

P24 3.9 in 100 yr 24 hour event from rainfall Isopluvial Map

Pipe Flow Assume 2.25 cfs and diameter of the storm drain 30 in

A$d4.9O9
ft2

V1
27.502 -4-

mm

Lsdt- t15A53 mm

COSDO1 1820



Computed 6yflDa
Substation

Project Silvergate 230169kv Page of

Subject Hydrology Calculations
Checked By.Da _____

Proposed Site

FIGURE 3-1 SDCHM SEE FIGURE APPENDIX

iO45 P6NOGOODh P624 in1065
P24

7.44.P6.t
0.645 in in

i2.156
hr hr

Peak Discharge cfs

Q1 Ci.At Q1
1.9581 Assumed 2.25cfs for Tt O.K

COSDO1 1821



Page of
Project Silvergate 230/69kV

ByTWLDate

rologYcalculionSEDate
Proposed Site

Area

Rational Method CIA

Existing Site Dimensions area

From Figure

Overland flow length L0 1204

Gutter Flow Length Lg 485 ft

Storm Drain Flow Ld 425 ft

Total Area

At 2.47-acre

Area

Class Ii Base Area

Ajj
65335-ft2 from figure

1.5 acre

Area foundation

Afd 13065-ft2

Afd 03 acre

Asphalt Concrete and Impermeable Area

Aac At ACH

Aac 0.67 acre

Run off Coefficient

C1 0.57 Class Ii Aggregate Base

C2 0.90

AC Concrete Paving

C3 C2

AacCr C2J C3
0.7

COSDO1 1822



Silvergate 230/69kV Pige of

Substation Computed ByDate_____

Subject Hydrology Calculations
Checked

By..........Date

Proposed Site

Intensity assumed Limited Industrial Table 3-2 SDCHM SEE FIGURE APPENDIX

Overland Flow

7.9 mm Lm 65ft

remaining length L1 L0 Lm L1 55ft in miles 0.010 miles

Use Kirpich formula no.38

where LI is in miles

AE 1.24

0.75 mm

tj1

t1
8.65 mm

Gutter Flow Per Figure 3-6 SDCHM SEE FIGURE APPENDIX

From Figure -6

Assume 4.5 cfs 1% assumed avg 156

mm

3.109

Pipe Flow Assume 4.5 cfs and diameter of the storm drain 30 in

0VA

2.s2 Asd 4.909 ft2

V1
v1

55.004
sd ruin

7.727 mm

VI

tc
19.486 ruin

2.4 in 100 yr hour event from rainfall Isopluvial Map

P24 3.9 in 100 yr 24 hour event from rainfall isopluvial Map

COSDO1 1823



Project Silvergate 230/69kV Page .._Jof

Substation Computed ByflDate

Subject Hydrology Calculations
checked By_Date

Proposed Site

FIGURE 3-1 SDCHM SEE FIGURE APPENDiX

i0.45
0.65 NO

GOOD 2.4 in

7.44.P6.t

0.645th
2.63

hr hr

Peak Discharge cfs

ft3

Ct.i.At Q2 582- Assumed 4.5 cfs for It O.K

COSDO1 1824



Page of_
Project Silvergate 230/69

BrTWLDate
BDate

Proposed Site

Area

Rational Method CiA

Existing Site Dimensions area

From Figure

Overland flow length L0 155ft

Gutter Flow Length Lg
275 ft

Storm Drain Flow
Lsd

75 ft

Total Area

1.08acre

Area

Class II Base Area

Acii
22845.ft2 from figure

Acii 0.524 acre

Area foundation

Afd 4355.ft2

Afdo.lacre

Asphalt Concrete and Impermeable Area

Aac Acjj

Aac 0.456 acre

Run off Coefficient

C1
0.57 Class Aggregate Base

C2 0.90

AC Concrete Paving

C3 C2

IAac1Cr C2i C3.J

0.74

COSDO1 1825



Project Silvergate 230/69kV

Substation

Subject Hydrology Calculations

Proposed Site

Page_of.....
Computed ByIDate

Checked ByDate_____

Intensity assumed Limited Industrial Table 3-2 SDCHM SEE FIGURE APPENDIX

Overland Flow

t1 79 mm Lm 65ft

remaining length L1 L0 Lmc L1 90ft in miles 0.017 miles

where Li is in miles

SE 1.55ft

1.2 Tfllfl

t1 t12 9.1 mm

Gutter Flow Per Figure 3-6 SDCHM SEE FIGURE APPENDIX

Lg
t.1

tcr ti41tt2
t0-.l3.24Imin

P6
2.4 in 100 yr hour event from rainfall lsopluvial Map

P24 3.9 in 100 yr
24 hour event from rainfall lsopluvial Map

Use Kirpich formula

From Figure -6

Assume 2.75 cis 1% assumed avg

ci 1.91

Pipe Flow

144

mm

4.909 ft2

Assume 2.75 cfs and diameter of the storm drain 30 in

VA

1_2.5

2.75
v1

i60

Lsd

t.a2.231 mm

33.614

mm

COSDO1 1826



Silvergate 230169kV Page of

Substation Computed ByjDate

Subject Hydrology Calculations
Checked ByDate_____

Proposed Site

FIGURE 3-1 SDCHM SEE FIGURE APPENDIX

P6
JO.45

cO.65P6
GOODi

P24 P62.4

7.44.P6.t

0.645th 33Ifl
hr hr

Peak Discharge cfs

ft3

C.i.At Q3 2713 AssumedQ2.75cfsforTtO.K

COSDO1 1827



230/69kV
Computed ByIWjDateI

Checked By_Date

Area

Rational Method CIA

Existing Site Dimensions area

From Figure

Gutter Flow Length Lg 420 ft

Total Area

0.10acre

Area conservatively assume the landscape area and driveways have runoff

coefficient equivalent to Class II Basej

Class II Base Area

from figure

Acu 01 acre

Run off Coefficient

C1 0.57 Class II Aggregate Base

C1

0.57

Gutter Flow Per Figure 3-6 SDCHM SEE FiGURE APPENDIX

Assume all Area drains into the curb and has gutter flow

From Figure 3-6

Assume 0.75 cfs 3% assumed avg 216

mm

ttl-1 t111944

tti t1.944 mm

P6 2.4 in 100 yr
hour event from rainfall Isopluvial Map

COSDO1 1828



Page
Project Silvergate 230/69kV

ted ByLDate

Proposed

p24 39 in 100 yr 24 hour event from rainfafi Isopluvial Map

FIGURE 3-1 SDCHM SEE FIGURE APPENDIX

P6
ifLJ0.65 P6 NO

GOODS P6 2.4 in

0.645 in in

7.44.P6.t
11 628

hr hr

Peak Discharge cfs

04 Ct.k% Q4
0.668 Assumed 0.75 cfs for Tt O.K

Proposed Total Peak Discharge cfs

Q1 Q3 04

9.927i-
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Project Silvergate 230/69kV

Substation

Subject Hydrology Calculations

Proposed Site

Page_of
Computed ByjDate_____

Checked By_Date

FIGURE APPENDIX

Tdde 34

MAXIMUM OVERLAND FLOW LENCTH LM
INITIAL TIME OF CONCENTRATION T41

riernent Dli ...JL..

\crc T1 LM Li 1u Li Lu T1

Naizual 50 13.2 70 12.5 85

101k i50 12.2 70 11.5 85 Q0j1Q0 flU JM
LOft 50 113 70 R.5 85 9.2 101 100 7.4 LOU 5.8

LOR 29 50 10.7 70 10.0 85 8.8 95 8.1 100 7.0 100 5.6

MOR 43 50 10.2 70 96 80 81 95 7.8 100 67 100 5.3

MDR 7.3 50 9.2 65 8.4 80 7.4 95 7.0 IOU 6.0 lOU 4.8

MOlt 121 J2 .2 aLM ii Sit

MDR 14.5 50 H.2 65 7.4 80 6.5 90 6.0 LOU 5.4 IOU 43

NOR 24 50 63b5 xl 75 5.1 90 4.9 95 4.3 100 3.5

NOR 4350 53 43 75 4.0 85 18 95 14 100 23

1sLc2L 53 .i SjL .2 ..ii 21 .1

OJJCorn 50 4.2 00 37 70 3.1 80 2.9 90 2.6 LOU 2.2

Limited 50 4.2 60 3.7 70 3.1 80 2.9 90 2.6
IOUj

2.2

Cieneml 501 ML 32 70 12.7 J80 2sJ 90 23 100

tSee TaMe 3-I for more iletni Lcd description

source San Diego County Hydrology Manual June 2003
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Project Silvergate 230/69kV

Substation

Subject Hydrology Calculations

Proposed Site

Page_ot_
Computed ByDate_____

Checked By_Date

FIGURE APPENDIX

___
EEEt

L-d -J

17

Cutler end Readwey Discharge Velocity chart

source San Diego County Hydrology Manual June 2003

t36

.I

OlsEftalge Ic..s.I

u$stt

C1oit ansa Ospth 04 Vtbcy IA tst

scAJRcr o.a GSIiut .nI SrcI IYnc1 SdW Cep Mww
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Project Silvergate 230/69kV

Substation

Subject Hydrology Calculations

Proposed Site
_______

Page of

Computed ByjDate
Checked ByDate

FIGURE APPENDIX
tsource San Diego County Hydrology Manual1 June 2003
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FIGURE PROJECT LOCATION
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Regional Map
DC Silvergate Transmission Substation

SOURCE SDGES PEA DOCUMENT MARCH 30 2005

CON Lii NO
rgum
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Overview

OVERVIEW

1.1 Project Description and History

BAE Systems Inc formerly known as Southwest Marine Inc is planning to reconfigure

portion of its San Diego Ship Repair yard currently occupied by three abandoned marine

railways by constructing new section of sheetpile bulkhead Material will then be placed

in the area behind the sheetpile bulkhead to create additional upland yard space for the

facility Figure identifies the general location of the proposed bulkhead extension and

yard improvement project henceforth project relative to BAE Systems shipyard and

facilities Figures and present detailed plan and cross-sectional views of the bulkhead

improvement area and proposed construction activities The
project

will be performed in

two phases the general sequence of construction is illustrated as typical cross-section on

Figure

Phase of the project will be accomplished by removing marine structures from the area

and installing new section of sheetpile bulkhead across the face of the abandoned

railways BAE Systems has received 401 Water Quality Certification WQC File No.03C-

065 from the California Regional Water Quality Control Board San Diego Region

SDRWQCB for Phase activities All other permits have been received including an

approved mitigation plan Phase Water Quality Monitoring Plan WQ Plan and

provisional U.S Army Corps of Engineers Corps permit

After completion of Phase Phase .2 construction activities will commence involving

removal of selected sediments from the project footprint and backfilling within the project

site with clean material First wedge of impacted sediments immediately inside the new

bulkhead alignment will be removed Figure along with any near-surface sediments that

have chemical concentrations exceeding the criteria established in California Code of

Regulations CCR section 66261.24 in Title 22 Division 4.5 Chapter 11 Article Second

the excavated area and the remainder of the bulkhead-enclosed area will be backfilled with

imported clean granular fill to the elevation of the surrounding grade approximately 12

feet Mean Lower Low Water After adequate settlement the area will be paved to

support yard operations
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The provisional Corps permit for the overall project is contingent on receipt of the 401 WQC

for Phase construction activities so receipt of the Phase WQC and subsequently the

Corps permit will allow construction to commence In support of
obtaining

401 WQC for

Phase construction activities BAE Systems met with the SDRWQCB on November 12

2004 to finalize data collection and evaluation requirements previous version of this Site

Investigation
and Characterization Report henceforth Report was submitted in January

2005 presenting the required information evaluations and conclusions Following review

of the January 2005 Report by the SDRWQCB and subsequent discussions with BAE

Systems on August 2005 the Report has been revised to be fully consistent with the

SDRWQCBs expectations and requirements regarding removal of excavated sediments

from the project area

1.2 Purpose of this Report

This Report was prepared for the SDRWQCB to support BAE Systems application for 401

WQC from the SDRWQCB for Phase construction activities This Report provides

information specifically requested by the SDRWQCB in their evaluation of the proposed

project as documented in letter dated September 14 2004 as discussed during meeting

on November 12 2004 and in subsequent communications on August 2005 which

followed submittal of the
original version of this Report in January 2005 This Report

supplements previous submittals to the SDRWQCB as indicated below

1.3 Devetopment and Sequence of Previous Submittals

In August 2004 BAE Systems submitted to the SDRWQCB Data Evaluation Report DER
for Phase Activities Anchor 2004a that provided information supporting issuance of

401 WQC and Waste Discharge Requirements WDR for Phase of the work Specifically

the DER included detailed evaluation of the long-term potential for impacts to the surface

waters of San Diego Bay associated with the placement of imported fill over impacted

sediments behind the sheetpile wall The DER documented the results of analytical testing

of two groundwater samples obtained from chemically impacted sediments in the project

area and presented modeling results of tidally influenced groundwater flow and resulting

potential water quality impacts from the project The DER also included revised WQ Plan

to address both Phase and Phase activities
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After reviewing the DER the SDRWQCB issued letter dated September 14 2004 in which

the SDRWQCB requested additional site investigation
and characterization activities to

better define the lateral and vertical extent of waste impacts at the site and further

evaluation of mechanisms of waste transport through soil and groundwater This letter also

required BAE Systems to submit the proposed methods and approach for this investigation

in Site Investigation Workplan henceforth Workplan prior to initiating field activities

BAE Systems prepared and submitted the requested Workplan in November 2004

BAE Systems subsequently met with SDRWQCB staff on November 12 2004 to discuss

comments on the Workplan At this meeting the SDRWQCB requested the following

modifications to the Workplan necessary for BAE Systems to receive 401 WQC

Additional soil sampling from the underlying Bay Point Formation from each

planned sediment core sample location

Subdivision of sediment cores into maximum of 2-foot intervals for chemical

analyses rather than compositing all sediment into single sample from each core

The requested changes were made to the Workplan and BAF Systems carried out the field

investigation program in late November and early December of 2004 The September 14

2004 letter from the SDRWQCB required that the results of the investigation be documented

in Site Investigation and Characterization Report The field investigation program and

related chemical analyses are described in further detail in Section of this Report This

Report was originally submitted to the SDRWQCB in January of 2005 fulfilling5 the

SDRWQCBs requests and prepared in full accordance with the requirements documented

in the September 14 letter Specifically the Report identified the nature and extent of

existing site sediments and evaluated the proposed projects overall
protectiveness

of site

surface water and groundwater

After the SDRWQCB reviewed the January 2005 Report they prepared letter to BAE

Systems dated April 2005 defining the proposed project as discharge of waste to land

This would put the project under the purview of section 13260 of the California Water Code

requiring submittal of Report of Waste Discharge and application for Waste Discharge

Requirements

Site Inveshgation and Characterization Report August 2005

BAE Systems Bulkhead Extension and Yard Improvement 020193-01

BAE00085433



Overview

Subsequent discussions between BAE Systems and the SDRWQCB on August 2005

resulted in the understanding that the project would not be subject to these requirements if

the following actions were accomplished before
filling

the
project area

All sediments excavated out from behind the bulkhead creating the clean sand

buffer described in Section 5.5 to be disposed off-site

Any sediments containing chemical concentrations in excess of levels established in

CCR section 66261.24 Title 22 Division 4.5 Chapter 11 Article to be excavated

and disposed off-site subject to confirmatory sampling

This Report is modified version of the January 2005 Report incorporating
the above

requirements

1.4 Structure of this Report

This Report addresses the study objectives and concerns documented in the SDRWQCB

letter dated September 14 2004 The study objectives include the following specific

elements listed with the corresponding section where they are addressed in this Report

Site Conceptual Model updated based on the results of the investigation

documented in Section 5.5

Source Characterization results of an investigation of all potential sources of waste

constituent discharges to the soil groundwater and stormwater conveyance

systems based on historical records of operations site reconnaissance and previous

and current studies documented in Section 5.4

Geologic Characterization subsurface materials at the site including the

hydrogeologic characteristics and identification of geologic features that may affect

groundwater flow and contaminant migration are presented documented in

Section 5.1

Groundwater Flow Characterization the magnitude and direction of groundwater

flow at the site in both the horizontal and vertical directions for all water bearing

units potentially affected by the waste constituents documented in Section 5.2

Waste Constituent Characterization characterization of the lateral and vertical

extent of waste constituents in soil sediment and groundwater relative to existing

background conditions documented in Section 5.3 and Tables through
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Fate and Transport assessment of the movements dispositions and

transformations of waste constituents within and between environmental media

such as soil surface water groundwater and biota documented in Section and in

Tables through

Description of Field Methodologies used for the investigation and characterization

study documented in Section 32

Chemical Analyses description of the analytical methods used for each

environmental medium adequate to identify the full range of waste constituents that

may occur documented in Section

Sample Locations and Numbers the locations type and number of samples

identified and shown on site map and cross-sections sufficient to identify the

nature of waste constituent sources to define the distribution of waste constituents

in the subsurface and to provide data for fate and
transport evaluation risk

assessment remedy selection and remedial design if
necessary documented in

Section 3.1 and 3.2.1
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SUMMARY OF PREVIOUSLY AVAILABLE INFORMATION

21 Site Layout and History

BAE Systems Sari Diego shipyard is located on the eastern shore of San Diego Bay

approximately mile south of the Coronado Bridge The shipyard has been leased by BAE

Systems formerly Southwest Marine Inc from the San Diego Unified Port District since

1979 during which time BAE Systems has provided ship repair alteration and overhaul

services for various commercial and government customers the Navy being prominent

example

The bulkhead extension project area under consideration will be constructed across the

mouth of an intertidal embayment around the landward end of Pier The embayments are

occupied by abandoned shipway marine railways Ways on the northwest side of Pier

and Ways and on the southeast side see Figure

history of the BAE Systems properly area is summarized and documented in Woodward

Oyde 1995 Exponent 2003 and the San Diego Unified Port District 2004 The subject

site has been used for industrial operations since the early 20th century when the current

shoreline was created by filling between 1906 and 1914 The property area was

subsequently used by San Diego Marine Construction Corporation for marine vessel

construction repair and maintenance Historical evidence San Diego Unified Port District

2004 indicates that marine railways were present in the project area since approximately

the beginning of San Diego Marine Construction Corporations use of the site From this

time through to the mid-I 970s sandblast and paint wastes were discharged directly to the

Bay from upland and drydock areas

Between 1952 and 1974 pair of wastewater settling ponds were present on the adjacent

San Diego Gas and Electric SDGE property for
separation of oil and water from the

SDGE power plant These ponds may have contributed machine oils hydraulic fluid and

possibly polychlorinated biphenyls PCBs to the subsurface San Diego Unified Port

District 2004 The approximate locations and extents of these previously existing settling

ponds are shown on Figure
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During the 1980s arkd 1990s the three marine railways in the project area generally

accommodated about one to seven vessels annually for repair and maintenance with

abrasive sandblasting activities common SWM 2004 The railways were abandoned in

1992 Ways and 1997 Ways and Comprehensive pollution prevention programs and

best management practices have been in place since the mid-1980s preventing releases of

contaminants from construction activities or from stormwater runoff Exponent 2003

2.2 Geology and Groundwater

Prior to the field investigation documented in this Report the main source of information on

sediment conditions at the site was the result of detailed site sediment
investigation

conducted by the former Southwest Marine and the adjoining NASSCO shipyard in 2002

and 2003 to determine the existence and extent of potential chemical contamination

associated with historical operations at the shipyards This investigation documented by

Exponent 2003 in the report entitled NASSCO and Southwest Marine Detailed Sediment

Investigation was conducted in response to SDRWQCB Resolution Nos 2001-02 and 2001-

03 and subsequent Water Code Section 13267 letters issued to the shipyards The

investigation involved series of surface and core samples taken from site sediments

throughout both shipyards leasehold areas and beyond Figures and identify the

locations of cores and sediment surface samples taken during the 2002/2003 investigation

Information on subsurface geology and groundwater characteristics was provided by the

site sediment
investigation prepared by Exponent 2003 described above and by series of

soil probes and borings advanced for geotechnical design of the bulkhead Christian-

Wheeler 2002

These data sources indicate that the site is underlain by the following sequence of

soil/sediment types

Upland areas are underlain by fill materials originally placed when the site land was

constructed in the early 20th century More recent sand fill areas within landward

portions of the
original railway embayment Figure were created during 1998

remedial action undertaken by the former Southwest Marine under SDRWQCB

oversight
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Three to II feet of soft geologically recent surface sediments were observed

throughout the offshore areas by Eponent 2003 and by Christian-Wheeler 2002

These surface sediments consist of interbedded silts clayey silts and sandy silts and

contain the elevated chemical concentrations observed in the study

The offshore surface sediments and upland fill materials are underlain by the firmer

Bay Point Formation which is Quaternary in age and consists of intermixed

medium dense to dense sands and silty sands and stiff to hard silty to sandy clays

Groundwater at the site is tidally influenced responding to the tidal action of San Diego

Bay The ground surface elevation at the site is approximately 12 feet MLLW while tidal

levels fluctuate roughly between elevations -1 arid feet MLLW Borings conducted by

Christian-Wheeler 2002 indicated groundwater at depths of 8.5 to 10 feet below ground

surface bgs in upland areas Work conducted by ENV America on the neighboring

SDGE parcel indicated groundwater at approximately 15 feet bgs in upland areas ENV

America 2002

2.3 Waste Characterization of Existing Sediments

Sediments along and in the vicinity of the planned bulkhead are best
represented by cores

SWO4 and SWO8 which represent sediments in close proximity to the alignment of the

bulkhead Figure Sediment chemistry from various depth intervals in these cores are

summarized in Table Impacted sediments were identified in both cores to depth of

about feet although core SWO4 could not be penetrated beyond this depth because refusal

was reached so deeper materials could not be sampled at this location

The primary constituents of concern COCs in the impacted sediments include elevated

metals PCBs and polycyclic aromatic hydrocarbons PAHs It is likely that these

chemicals exist as sorbed phases on clays and carbon-rich particulate matter in the fine

grained sediments thus limiting their bioavailability This is supported by bioassay testing

and microbial analysis by Exponent 2003 which indicate that the sediments do not exhibit

significant toxicity

In 1998 under the SDRWQCBs oversight the former- Southwest Marine dredged

chemically impacted sediments from the landward northeastern portions of this
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embayment and replaced the dredged material with clean sand fill Pursuant to Order No

98-38 the action was required to remove sediments to depths sufficient to reach mandated

sediment cleanup levels for copper 810 mg/kg lead 231 mg/kg mercury 4.2 mg/kg zinc

820 mg/kg and PCBs 0.95 mg/kg Figure
identifies the areas where sediments were

removed and clean sand fill placed shown on the figure as Sand Fill Areas and Figure

shows typical section through the sand fill in cross-section Confirmation grab samples of

surface sediments were obtained at regularly spaced intervals after dredging these areas to

confirm that all sediments exceeding the relevant cleanup standards were removed The

locations of the confirmation surface samples are shown on Figure The analytical results

from these samples are summarized in Table and demonstrate that sediments remaining

below the sand fill have bulk concentrations well below the cleanup levels mandated by

Order 98-38 SWM 1998 Table also compares the confirmation sediment concentrations

to reference background concentration levels Exponent 2002 see further discussion of

background concentrations in Section 4.1

As part of BAE Systems DER for Phase activities Anchor 2004a pair
of temporary well

points were installed within the upper feet of site sediments near the alignment of the

planned bulkhead wall Porewater samples were obtained from each well point and

analyzed for metals PAHs and PCBs The locations of these two well point samples are

shown on Figure and the chemistry results are documented in Table

The well point samples detected dissolved metals arsenic cadmium chromium lead

nickel selenium silver and zinc and PCBs PAHs were not detected in the well point

samples These concentrations were used to predict porewater concentrations entering

surface waters from the completed bulkhead
project accounting for tidal mixing behind the

bulkhead wall Results of this evaluation were presented in the previous DER and indicate

that porewater expressed from the project footprint will have chemical concentrations below

chronic water quality criteria upon entry into site surface waters arid are not expected to

impact ambient surface water quality

2.4 Data Gaps

This previously available site information has been supplemented by the current site

investigation and characterization program requested by the SDRWQCB and presented in
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this Report At the request of the SDRWQCB the site investigation has been designed to

address the following data gaps

Characterize lateral and horizontal extent of waste constituents within and below the

chemically impacted surface sediments

Evaluate the presence and extent if any of chemical impacts to upland fill soils

outside the perimeter of the project area and in the underlying Bay Point Formation

Document the groundwater flow regime and gradient in the immediate project area

and adjacent areas
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SAMPUNG PROGRAM

3.1 Overview of Sampling Design

This site investigation provides additional vertical and lateral characterization of COCs in

the soil sediment and groundwater at the BAE Systems bulkhead extension/yard

improvement area All field and laboratory work has been performed in accordance with

the methods and procedures described in the Workplan and accompanying Quality

Assurance Project Plan QAPP Anchor 2004b while
incorporating

additional requirements

requested by the SDRWQCB during meeting with BAE Systems representatives on

November 12 2004

Continuous core samples were collected at three stations labeled and on Figure
to

sample the upland fill and underlying Bay Point Formation Composite samples from the

Bay Point Formation at Stations and were analyzed for total organic carbon TOC

metals PCBs and PAHs Table Samples from distinct geologic layers within the

overlying material were also collected and archived for future
analysis

if needed At

Station samples were also collected from distinct geologic layers within the upland fill

and the Bay Point Formation The Bay Point Formation sample from Station was archived

and the upland fill samples were analyzed for TOC metals PCBs and PAHs Table

Two additional core samples were collected near the previous well
point sample locations

July 2004 and are labeled Stations and on Figure Composite samples were collected

from distinct geologic layers determined visually or every feet if the material appeared

homogeneous for the sediment overlying the Bay Point Formation These samples were

analyzed for metals PCEs and PAHs In addition the upper feet of the Bay Point

Formation was also collected for sediment characterization analyses at Stations and

To determine the spatial extent of the chemical concentrations and the hydrologic

characteristics of the site groundwater regime pair of nested temporary monitoring wells

piezometers were installed at sample Stations and Figure Groundwater was

sampled from both the Bay Point Formation well number in each pair arid from the

overlying upland fill and surface sediments well number in each pair Each

groundwater sample was analyzed for metals PCBs and PAHs Table
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Logs of all cores and diagrams depicting
the monitoring well installations are provided in

Appendix Note that the logs indicate gaps for some depth intervals resulting from the

fact that incomplete sediment recovery was obtained for some of the cores

Groundwater elevations were also measured during ebb low flood and high tidal

conditions to document hydrologic gradients for the upland fill surface sediments and

underlying Bay Point Formation

3.2 Field Methodologies

Detailed methods for sample collection handling and shipping are described in the

Workplan Anchor 2004b and summarized in this section Procedures for the following

tasks are included

Locations of sampling stations

Collecting and compositing sediment core samples

Collecting groundwater samples and groundwater elevation measurements

Sample packaging handling and shipping procedures

Completing standard forms to document the collection effort and field conditions

3.2.1 Sample Locations and Numbers

Five sample locations are shown on Figure Monitoring well and core locations were

assigned designations corresponding to their station number i.e monitoring wells

MW-i .1 and MW-I .2 at Station sediment core SW-4 at Station etc In the

monitoring well designations the first number indicates the sample station and the

second number identifies whether it is the deeper well or the shallower well

At three stations Stations and continuous core sample was taken and two

monitoring wells installed Stations and continuous cores SW-I arid SW-2 and wells

MW-i.l MW-I.2 MW-2.1 and MW-2.2 are located in the sand fill areas near the

railways shoreward terminus where impacted sediments were previously removed

Station continuous core SW-3 arid wells MW-3.l arid MW-3.2 is located in the paved

uplands area immediately east of the project area Stations and cores only labeled

SW-4 and SW-5 were co-located as close as possible to previous well point stations

WP-I and WP-2 sampled in July 2004 Station core SW-4 is within surface
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sediments between Marme Railway Number and Number Station core SW-5 is

located to the east of Pier within the existing ship cradles

Station locations were chosen relative to existing
conditions in the field and as close as

possible to locations described in the Workplan Stations and were located by

measuring the distance across the sand fill areas and placing the stations equidistant

from either side of the enclosed area Station was moved slightly upland from the

original location to avoid utility lines underneath the pavement Stations and were

placed as close as possible to the previous well point stations described above Due to

restrictions with the coring equipment Station was relocated between marine railways

and at the waters edge at low tide moving the original location slightly shoreward

Station also restricted due to the coring equipment was relocated slightly seaward of

the original location to provide safe and stable platform for the equipment and field

crew All of the station locations were measured in the field relative to existing

landmarks and are shown to scale on Figure

3.2.2 Sample Collection

3.2.2.1 Direct-Push Continuous Cores

Continuous soil cores were collected from each station using direct-push sampling

rig to target depth of at least feet into the Bay Point Formation or until refusal

Five foot acetate core liners were decontaminated immediately prior to use following

the procedures outlined in the QAPP Anchor 2004b Care was taken during

sampling to avoid contact of the sample tube with
potentially contaminated surfaces

Push core equipment i.e. sample tubes and extension rods was steam cleaned prior

to use and between stations

Each core was split open vertically photographed and geologically characterized

into core log In cases of incomplete recovery the top of the recovered sediment

was assumed to correlate to the top of the cored interval The core was sectioned

into two distinct geologic layers the upland fill or surface sediment layer and the

underlying Bay Point Formation At sampling Stations and composite sample

was collected from the Bay Point Formation layer and analyzed for TOC trace

metals PCBs and PAHs Samples from the overlying material were archived
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At Station two composite samples were collected that represented distinct geologic

layers of the upland fill material sample was also collected from the underlying

Bay Point Formation and archived

At Stations and composite samples were collected from four distinct layers that

were visually determined from the overlying sediment along with composite

sample from the upper feet of the Bay Point Formation Each composite sample

was split into 50-gram glass containers for laboratory analysis of TOC trace metals

PCBs and PAHs

At all stations sampling information including sample identifier sample location

date and time of sampling requested analysis and sampler name was recorded on

chain-of-custody form and on the sampling jar
label Following collection samples

were placed immediately on ice in cooler and taken to Federal Express for
delivery

to CRG Laboratory the next business day by 1030 a.m Chain-of-custody forms

were filled out as the samples were placed in the coolers and were kept with the

samples in Ziplock bags at all times The coolers were tracked the next business day

using the Federal Express tracking numbers to ensure arrival at the lab

3.2.2.2 Groundwater

Upon completion of the continuous-push cores at Stations and two temporary

monitoring wells were installed at each station One well was installed into the same

location the core sample was taken from and the other was installed approximately

meter from the first Both were installed using direct-push methods The

monitoring wells consisted of 0.75-inch pre-packed well screens as per the typical

detail shown on Figure One screen was set approximately foot below the upper

boundary of the Bay Point Formation materials and the other was placed in the

overlying fill material just above the underlying Bay Point Formation materials This

process was used to determine vertical and horizontal groundwater gradients in

each material type

Groundwater elevations were measured in each monitoring well during ebb low

flood and high tidal conditions to characterize hydrologic gradients for the upland
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fill surface sediments and underlying Bay Point Formation Groundwater

elevations were measured using decontaminated electronic well probe and tape

measure lowered into each well and recorded on data sheet The maximum tidal

exchange in San Diego Bay for the day of the water level monitoring December

2004 was 3.2 feet

Groundwater samples were collected from each well and analyzed for
salinity

total

dissolved solids TDS PAHs dissolved metals and PCBs Groundwater samples

were collected 24 hours after each of the wells were installed using peristaltic

pump with disposable tubing To ensure maximum potential for groundwater

inclusion all sampling was conducted as close to low tide as possible particularly in

the wells located near the shore Wells were purged of at least three well volumes of

groundwater prior to collecting samples which were collected by discharging water

from the peristaltic pump directly into the laboratory-provided sample jars All

samples collected for dissolved metals analyses were filtered with 0.45 im in-line

filter prior to placement in the sampling bottles Sampling information including

sample identifier sample location date and time of sampling requested analysis

and sampler name was recorded on chain-of-custody form and on the sampling jar

labeL Following collection samples were placed immediately in cooler on ice and

delivered to the laboratory as described above

3.2.3 Sample Processing and Record KeepIng

All sample handling labeling packaging documentation chain-of-custody forms and

shipping were accomplished and recorded in full accordance with the procedures

detailed in the Workplan and associated QAPP Anchor 2004b Sample station

duplicates were obtained and analyzed as described in the QAPP to ensure project

quality control objectives were met

Results of chemical analyses and validation of the chemistry data are presented in the

next section
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124 Field Quality Control Sample Procedures

The following quality control samples were collected in the field and analyzed in the

testing laboratory with the other samples

Station Location Duplicates Field duplicate samples are collected to assess the

variability of chemical concentrations at the station location and provide

measure of the total analytical bias field and laboratory variance One field

duplicate was collected from core SW-5 at depth interval feet to feet inches

and monitoring well MW 2.2 which was located in the overlying
surface

sediments

3.2.5 Field Documentation and Chain-of-Custody Forms

field log book was maintained throughout the study to document daily field activities

and field observations Core logs were produced for each continuous-push core

collected Photo documentation of each core was collected and identified in the field

book with sample identification and photograph number Repositioned station locations

were noted during field sampling to update the station location map after sampling was

completed

Sample labels were completed for each sample and included station identification date

and time sampling persormel preservative and analysis required All labels were

completed using indelible ink and covered with clear tape to prevent smearing

Chain-of-custody forms were completed at the end of each sampling day to trace

samples from collection to final disposition The chain-of-custody form included sample

identification collection date and time matrix analysis requested number of containers

and preservative chain-of-custody forms were completed in triplicate with one copy

retained in the field notebook

Site Investigation and Characterization Report August 2005

BAE Systems Bulkhead Extension and Yard Improvement 16 020193-01

BAE00085446



Chemical Analyses

CHEMICAL ANALYSES

4.1 SoHlSediment Chemistry

total of 14 soil/sediment samples were analyzed for chemical constituents from the five

sampling stations Figure and represent upland fill overlying sediment arid Bay Point

Formation material Table
presents

the sediment chemistry results for metals PAHs and

PCBs measured in each of the soil/sediment samples

For comparison purposes and to comply with SDRWQCB guidance chemical

concentrations measured in this study have been compared to background chemical

concentrations In this Report reference pool sediment concentrations as determined by

Exponent in their 2003 study are considered to be reasonably representative of

background conditions and are included in the first column of Table for comparison

purposes

Measured chemical concentrations have also been compared against State of California

Total Threshold Limit Concentration TTLC bulk chemistry values which if exceeded are

one basis by which materials qualify as California hazardous waste per CCR 66261.24 in

Title 22 Division 4.5 Chapter 11 Article The applicable TTLC values are included in the

second column of Table

Metal concentrations measured in the upland fill material at core SW-3 and in the Bay Point

Formation material in cores and were all below background concentrations Table

Metal concentrations were consistently measured above background concentrations in the

upper surface sediment
layers in cores SW-4 and SW-5 but were below detection limits in

underlying sediment and Bay Point Formation samples Elevated metal concentrations

were identified to depth of feet inches in core SW-4 and to feet in core SW-5

Elevated concentrations were also noted in these near-surface upper two feet samples for

copper lead and zinc with maximum concentrations of 6950 mg/kg 955 mg/kg and 6630

mg/kg respectively In these near-surface samples measured concentrations of copper

exceeded TTLC criteria in cores SW-4 and SW-5 as did the measured concentration of zinc

in core SW-4 No exceedances of TTLC criteria were encountered for any other analytes nor

in any other samples
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Total PCB concentrations were detected above reference concentrations in the same surface

sediment layers containing
elevated metals concentrations The maximum total PCI3

concentration measured was 5198 tg/kg in core SW-4 between depths of feet inch and

feet inches this is above the reference concentration of 170 pg/kg Elevated total PCB

concentrations were identified to the same depths in these cores as for metals to feet

inches in core SW-4 and to feet in core SW-5 PCB concentrations did not exceed TTLC

criteria 50 mg/kg

PAHs were also detected in the same samples where metals and total PCBs were elevated

Table however reference values do not exist for PAHs so no comparison is provided

4.2 Groundwater Chemistry

Three pairs of temporary monitoring wells at Stations and were sampled for

groundwater within the project area Figure The results of the groundwater chemistry

analyses are shown in Table along with California Toxic Rule CTR water quality criteria

for comparison These results show that low concentrations of dissolved metals were

detected in all six wells However only nickel exceeded the CTR criteria in well MW-2.1

screened in the Bay Point Formation and copper and nickel exceeded the criteria in well

MW-3.1 also screened in the Bay Point Formation

All other detected concentrations were below the CTR criteria Low concentrations of some

PAHs were also reported in all six wells however several were below the
analytical

detection limits PCBs were detected only in well MW-1.1 screened in the Bay Point

Formation where the total PCB concentration exceeded the CTR criteria of 0.03 ig/L see

Table

4.3 Data Validation

Data validation and review were performed on the seven water samples and 14 sediment

samples submitted to Anchor by CRG Marine Laboratories of Torrance California The two

matrices are reported in
separate

data validation reports attached to this Report in

Appendix
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SITE CHARACTERIZATION

site conceptual model is representation
of the sites potential

chemical sources eaffected

media potential pathways to exposure and receptors

5.1 Geological Characterization

Figure depicts typical cross-section through the site and the geological layers observed in

the field investigation Geologic logs from the soil borings taken as part of this investigation

are shown in Appendix These logs confirm earlier conclusions about the geology of the

site discussed in Section 2.2 The following details specific to the proposed project area

supplement and/or verify the information summarized in Section 2.2

Up to 6.5 feet of recent sand fill was observed in cores SW-i and SW-2 representing

backfilling of areas remediated by the former Southwest Marine in 1998

Fill materials and sediments overlying the Bay Point Formation in the upland area

core SW3 are approximately 15 feet thick

Eleven to 18 feet of soft geologically recent surface sediments were observed in the

offshore areas cores SW-4 and SW-5 These surface sediments were dominated by

gray silty
sands

The offshore surface sediments and upland fill materials are underlain by the firmer

Bay Point Formation at all sampling stations

5.2 Groundwater Flow Characterization

Water levels were measured in each monitoring well under ebb low flood and high tide

conditions to determine the magnitude and direction of groundwater flow at the site Table

provides summary of the water level information In general saturated conditions were

observed approximately feet bgs in upland areas of the
project area typical of tidally

influenced conditions

The water level information from upland and offshore monitoring wells was used to

generate piezometric surface maps for the project area for shallow and deep geologic units

Examples of these maps at low tide and high tide conditions are shown in Figures through

Figure

The following provides summary of the findings from the water level monitoring
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The maximum observed groundwater gradient was 0.0047 and occurred during low

tide with flow in South/Southwest direction This direction is essentially

orthogonal to the uplands shoreline areas with flow towards the Bay Gradient and

flow were consistent for formational and fill materials

complete reversal of flow during high tide was not observed during the

monitoring described here but the gradient essentially fell to value of zero for

groundwater flow from land to the Bay during high tide It is
likely

there is

complete reversal of gradient during extreme tides

The vertical gradient between formation and fill materials was very low and

reversed from net downward at low tide to net upward during high tide

Because of the tidal action at the site there is small net flow of water emanating from

upland areas to San Diego Bay through sediments bordering the site The data from the

monitoring wells show there is not significant difference in the flow characteristics of

groundwater in upper formational sediments and recent sediments These data indicate the

system can be functionally treated as one water-bearing unit

5.3 Waste Constituent Characterization

Concentrations of COCs in sediments soil and groundwater are summarized here for the

upland fill surface sediment and Bay Point Formation to describe both the vertical and

spatial extent of COCs in each This information supplements the results of confirmational

sampling that was done following the former Southwest Marines 1998 sediment removal

project described in Section 2.3

Distinct spatial gradients of sediment chemical concentrations were found both
vertically

and horizontally in the improvement area Figures
and 10 illustrate in plan view and in

cross-sectional view the distribution of chemically impacted sediments and groundwater at

the project site The general observed trends include

Concentrations of constituents measured in groundwater samples were generally

below CTR concentrations in both the upland fill and Bay Point Formation wells

The horizontal distribution of COCs above relevant criteria was confined to the

seaward portions of the project area in the upper near-surface sediment at Stations

and Figures and 10
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The vertical distribution of COCs above relevant criteria including California TTLC

criteria was confined to the upper feet of nearsurface sediment at Stations and

Figures and 10

The few COCs that were measured in groundwater at concentrations marginally above CTR

values nickel copper and total PCBs were from the Bay Point Formation wells MW-2.1

and MW-3.1 Table Groundwater samples from the wells located in upper fill material

did not have any elevated concentrations of COCs

The horizontal distribution of elevated COCs in the
project area was confined to the

seaward sediment samples at Stations and cores SW-4 and SW-5 refer to
Figure

These stations represent
the western extent of the project area both north and south of Pier

Figure Concentrations measured in these sediment cores are consistent with results

found by Exponent in 2003 at core SWO8 Table which also detected elevated COC

concentrations in this area The upland sampling station Station did not have elevated

COCs in the upland fill material Table In the sand fill area where Stations and are

located the 1998 cleanup actions described previously removed sediment with elevated

COCs to depths ranging from 3.5 to 12 feet the excavated areas were subsequently filled

with clean sand fill material as described in Section 2.3

Elevated COC concentrations are confined to the upper surface sediment layers at Stations

and Figure 10 Concentrations of metals and total PCBs are above background

concentrations as defined by Exponent 2003 above depth of feet inches at Station

and above depth of feet at Station Table The sediment layers below these depths

extending down to the Bay Point Formation material do not show elevated COC

concentrations The upland fill material at Station also did not have elevated

concentrations of COCs nor did Stations and as previously described Bay Point

Formation material had low concentrations of metals and
generally no detected organics at

all the sampling stations The metal concentrations detected likely represent natural

background levels

Sediment with detected metals concentrations in excess of California TTLC limits are

confined to the upper feet of cores SW-4 and SW-5 Concentrations measured in nearby
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core SWO8 by Exponent 2003 however did not exceed TTLC criteria see Table This

indicates that sediments exceeding TTLC criteria are limited to specific areas These specific

areas are presented on Figure and have total volume estimated as approximately 1000

cubic yards though confirmation sampling will be performed during removal to confirm

the vertical and horizontal extent of sediments exceeding the TTLC criteria

5.4 Source Characterization

Cores taken during the Exponent 2003 site investigation in 2002 and 2003 and those taken

during this study indicate that chemical concentrations were generally highest in the

surface sediment and decreased with depth Elevated chemical concentrations in soil and

sediment are seen to be concentrated in shallow near-surface sediment layers Figures and

10 as follows

To depth of feet in cores SWO4 and SWO8 taken in 2002/2003 Exponent 2003

To depths ranging from 3.5 to 12 feet excavated and sampled during the former

Southwest Marines remediation of the Iandward portions of the site SWM 1998

To depths of feet inches and feet in cores SW-4 and SW-5 sampled during this

study

In each case underlying sediments have been shown to be free of chemical concentrations

above background concentrations This is consistent with the fact that the surface sediments

were deposited in recent industrial times in the
vicinity

of the marine railway The nature of

the elevated chemical concentrations metals and PCBs is consistent with past industrial

uses of the marine railways repair maintenance and sandblastirig Therefore the

potential sources of waste constituent discharges at the project site appear to be overalL

primarily confined to historical ship repair and maintenance activities

There does not appear to be chemical impacts to shallow porewater from the sediment bulk

chemistry observed in this investigation As is discussed in Section 5.3 more chemical

detections were noted in the deeper monitoring wells screened in the Bay Point Formation

than from the shallower wells screened in overlying sediment The concentrations of some

metals observed in wells screened in the Bay Point Formation likely reflect ambient

conditions
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BAE Systems has controlled all stormwater runoff from the site since the mid-1980s routing

all surface water runoff into site stormwater collection and treatment system As result

site groundwater chemistry is unaffected by site surface water influences This is supported

by the relatively low concentrations of chemicals observed in shallow monitoring wells

during this study

5.5 Site Conceptual Model

Since the surface sediments are laterally bounded by timber and steel bulkhead walls that

form the perimeter of the project area near-surface sediments with elevated chemical

concentrations in the project area are not continuous with adjacent upland soils Neither the

2002/2003 site investigation nor the 1998 remedial action involved samples taken from

upland areas immediately around the bulkhead extension project area Samples taken from

Station for this study indicate that the upland fill materials are free of significant chemical

impacts to sediment and to groundwater

Based on groundwater measurements made as part
of this study groundwater at the site

moves in generally horizontal direction from the uplands toward the Bay Within and

adjacent to the project site groundwater is influenced both by overall regional gradients and

by tidal action

The potential receptor
of concern for this

project is the surface waters of San Diego Bay The

primary route for possible water-quality impacts is potential contaminant release from

sediments behind the bulkhead as result of groundwater seepage through and under the

sheetpile via sediment to groundwater to surface Bay water pathway Porewater driven

by tidal flushing and groundwater gradients could move through around or under the

sheetpile bulkhead thereby coming in contact with the surface water Infiltration and

percolation of surface water will be relatively insignificant because the site will be paved

Construction of the project will provide both horizontal and vertical isolation and

confinement of the existing contaminated sediments underlying the area restricting the

potential for contaminants to leach into the surrounding environment Vertical confinement

will be provided by placement of up to 15 feet of fill and an impervious asphalt surface

Horizontal confinement will be provided by the installation of sheetpiling across the front of
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the former shipways to depth of about 20 to 25 feet below existing mudline and about to

10 feet into the relatively impermeable Bay Point Formation which underlies the more

recent surface sediments The presence of the sheetpile wall as relatively impervious

barrier to water flow will significantly restrict flow of aqueous contaminants into receiving

waters

To provide for additional protection the project has been designed with clean imported

sand buffer between impacted sediments and the bulkhead wall Figure Approximately

500 cubic yards of limpacted sediments along the interior of the bulkhead will be excavated

removed from the site and replaced with imported clean granular fill sand This sand

buffer will both increase the distance the porewater must move and will increase tidal

attenuation adsorption and partitioning of the migrating water within the sand as it

approaches the bulkhead and surface waters of Sari Diego Bay

Modeling of tidal attenuation presented in the DER for Phase activities Anchor 2004a

indicates that the overall effect of the
projects design features sheetpile bulkhead and clean

sand buffer will be to decrease concentrations in the groundwater/porewater at least 400-

fold before surface waters are reached Based on this evaluation porewater expressed from

the project site via the sediment-groundwater-surface water pathway is
predicted to have

chemical concentrations well below chronic WQC upon entry into site surface waters and

thus is not expected to impact ambient surface water quality

As requested by the SDRWQCB additional modeling has been performed using the results

of this site investigation program and the updated Site Conceptual Model to supplement

and verify the conclusions cited above from the previous DER The methods assumptions

and results of this additional modeling are presented in the next section
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FATEANDTRANSPORT

Consistent with SDRWQCB requirerrierits as documented in the letter dated September 14 2004

this section presents rigorous
and updated evaluation of the sediment to groundwater to

surface water chemical transport pathway thus providing an assessment of the movements

dispositions and transformations of waste constituents in soil sediment and groundwater

within and between environmental media soil sediment groundwater surface water and

potentially biota

Information collected during the current site investigation was combined with data collected

during previous site investigations
and the Site Conceptual Model Section 5.5 to determine

the fate and
transport

of waste constituents using standard flow and
partitioning

model

Reible 1998 promulgated by the Corps The end result of this modeling was to quantify

potential water quality impacts to surface waters to update the Site Conceptual Model Sections

5.4 and 5.5 and to update conclusions cited in the DER Anchor 2004a

61 Moding Approach

One-dimensional chemical
transport modeling Reible 1998 was used to conservatively

assess the long-term effectiveness of the sheetpile wall as horizontal barrier in conjunction

with clean fill placed behind the wall to mitigate the potential transport of chemicals via the

sediment-groundwater-surface water pathway to the surface waters of San Diego Bay

Reibles 1998 modeling approach is described in an appendix to nationally recognized

Corps guidance on the design of sediment caps Guidance for Subaqueous Dredged Material

Capping Palermo et al 1998 Results predicted from this conservative modeling approach

have then been evaluated against actual groundwater concentrations to assess the overall

protectiveness of the project

The model described by Equation B32 of Reible 1998 was executed in Microsoft Excel This

model describes advective/diffusive transport
of dissolved chemical through

homogeneous porous media such as clean quarried sand or dredged material The output

of the model is expressed as the concentration of the COCs in porewater at specified times

as it exits the
project

limits and enters surrounding surface waters The model

conservatively assumes no biodegradation of the chemical takes place over time
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For this assessment copper lead zinc and total PCBs were selected as COCs for modeling

due to their relatively high concentrations in the project area Although groundwater

samples indicated virtually no significant chemical impacts to site groundwater at Stations

and theoretical porewater concentrations for each constituent were conservatively

calculated using bulk sediment concentrations defined as the 95% upper confidence limit

from all samples divided by appropriate adsorption distribution coefficients K0 for

PCBs Kd for metals and calculated for the medium through which groundwater would

move i.e fill placed behind the sheetpile bulkhead The planned removal of sediments

exceeding TTLC criteria has been accounted for in the development of the theoretical

porewater concentrations The partitioning coefficient K0 for PCBs was calculated using

the measured organic carbon content of site sediments range of Kds were considered

from low literature-derived values to high site-specific values estimated from Exponents

previous work 2003 Table conservative estimate of Kd was chosen from the low end

of the range and used to calculate initial porewater concentrations The model was used to

predict porewater concentrations for each COC at point 10 centimeters behind the

sheetpile wall at 25- 50- and 100-year intervals after bulkhead construction

6.2 Parameters and Assumptions

Table presents the input parameters required by the model and the input values used for

each COC The model assumes homogeneous layer of clean fill placed behind the

bulkhead and over the impacted sediments within the
project area Two different types of

fill materials were assessed to estimate their overall effectiveness for restricting COC

migration through the different materials The first clean fill material analyzed was clean

quarried sand with low TOC fraction This low TOC fraction does not allow for PCBs to

adsorb to cap material and is therefore theoretically not as effective at controlling any PCB

migration The second clean fill material analyzed was dredged material with higher TOC

fraction which more effectively controls PCB migration Using Kds any modeled metals

migration will not be affected by the
differing TOC levels in these potential fill materials

The horizontal advection of groundwater through sediment and overlying materials is key

factor in the rate of chemical migration and therefore is
particularly significant parameter

for this model As result field measurements of groundwater flow and
gradient

documented in Section 5.2 were used in defining this parameter The advection rate was
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calculated from Darcys law which used the hydraulic gradient calculated using site

specific data the hydraulic conductivity and the effective porosity of the isolating material

For this modeling conservative estimates of both hydraulic conductivity and effective

porosity were used

Values for all other model input parameters were obtained from standard sources noted in

Table including values for cap porosity specific gravity of cap material cap material

organic carbon content partition coefficients for PCBs and molecular diffusion coefficients

for PCBs in water

63 Results

Results of cap effectiveness modeling are presented in Table in terms of mg/L of COCs in

isolated material porewater The results are compared to CTR surface water criteria Table

shows the dissolved concentrations of the selected COCs in porewater expressed from the

project area 25 50 and 100 years after the project is complete All modeled COCs are well

below CTR criteria well after 100 years and for several centuries beyond in most cases

Expressed dissolved concentrations of total PCBs are below CTR criteria when
quarried

sand material is used as backfill and are seen to be at even lower concentrations when fill

material with higher TOC content such as dredged Bay sediment is used for

construction

In summary the modeling results demonstrate that the use of either fill material would be

effective over the long term in isolating COCs from San Diego Bay waters Notably actual

water quality impacts would be significantly less even than those predicted by the model

because measured concentrations of COCs in site groundwater as documented in Tables

and are lower than those that were input to the model

Thus the highly conservative modeling approach presented here shows no significant

impacts to surface water
quality

and verifies that the planned project will be fully

protective
of water quality
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CONCLUSIONS

This study addresses questions and requirements documented by the SDRWQCB in their letter

dated September 14 2004 as well as input obtained during BAE Systems subsequent

communications with the SDRWQCB on August 2005 necessary to support 401 WQC for

Phase activities

Additional coring and groundwater sampling at the site in conjunction with past sampling

events indicate that significant chemical impacts to site sediments are confined to near-surface

sediments surrounding the now defunct marine railways The nature of chemical impacts to

site sediments namely high metals and PCB concentrations in the upper several feet are

consistent with past industrial uses of these
railways i.e repair maintenance sandblasting

An upland sampling station continuous core SW-3 and monitoring wells MW-3.1 and 3.2 did

not show significant impacts to subsurface materials Walls bounding the project site on the

north and south
separate

the marine railway area from adjacent upland fills

Chemical impacts to groundwater appears to be
largely restricted to shallow depths

corresponding to the highest chemical detections in site sediment

standard groundwater flow and chemical partitioning model was used to predict potential

long-term effects to water quality in the adjacent waters of San Diego Bay Conservative input

parameters were used as were conservative upper 95 percent limits of measured sediment

concentrations Even with worst case assumptions made for model inputs the modeling

results indicate that chemical breakthrough of site COCs is not expected for time durations on

the order of well over 100 years which is consistent with typical cap design projects in San

Diego and elsewhere This model does not account for tidal mixing which as discussed in the

DER and Anchor 2004a would reduce water quality impacts by additional orders of

magnitude

Altogether this study indicates that the proposed project
will be

fully protective of adjacent

surface waters after construction and that chemical concentrations will not exceed
existing

surface water quality criteria along the bulkhead wall after construction
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