D1scharge Ehmmatlon System ( PDE§) perrmts of all shipyard and boatyard
facilities Wlthln the San Dlego Reglon Th1$ report is filed in response to the above
requirement. Ecosystems Mana, _ment Assocmtes Inc. is the contractor for the
sediment samphng and’’ momtormg program and has prepared this report for
Southwest Marine. ’ - B

2.0 DESC,RIPTIO'Ni:OE SEDIMENT MONITORING PROGRAM

The requirements of the program' (NPDES No. CAG039001; Order No. 97 - 36
Sec. G, pp, M-23 to Md41), and the methods utilized to meet them are briefly
described i 1n thls SeCtlon S RSk S ,

2.1 REQUIREMENTS

nalys1s of surﬁmal s
ignated locations. Samples are to be

Program spem.fy that "annual collecti
will be accomplished: at: specifi¢al
collected in accordance with a detailed Sample Collection Plan which addresses all
collection protocol. A new plan was submitted to the SDRWQCB in November 1997.
They further declare that one of two sample collection methods will be selected and
" that methods shall not be changed once the selection has been made. The method of
choice has been established as "collection by diver".

The specific sampling sites and the required analysis for each site are listed
in Table A. In addition to the sites specified within the Yard there are three
reference sites that must be sampled and referenced to the Yard samples.
Reference site locations have been stipulated by the SDRWQCB and are also shown
on Table A. ’ ' :

Analyses of collected samples are to be performed by a laboratory certified by
the California Department of Health Services. All records pertaining to collection
or analyses of samples are to be retained for five years beyond the date of analySIS
A]l samples are to be retamed in a frozen state for at least 45 days after the
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SDRWQCB has recei\led the analytioal Yésults.

Results are to ‘be reported at the end: of each annual’ samplmg and are to

:ﬁi'mCIUde tables, graphs, and reference maps. -
‘curves . and statistical . analyses

Reportmg 1s to also 1nc1ude trend
If any 51gmﬁcant 1ncrease in coutammant

%concentratlon is observed dunng thlS samphng program ‘a report deﬁmng p0331ble

.or suspected causes for any such increase, if any are knowti, is to be submitted.
‘Sampling results are to be compared against historical data; the reference stat1ons

‘and nearby storm- drams ‘Paint- chip and gram 31ze an-alyses are- also reqmred

. TABLEA

SOUTHWEST MARINESAMPLING LOCATIONS AND REQUIRED
ANALYSES ¢ cove 2 oo b el T, : S

| REQUIRED ANALYSES

CALIFORNIA COORDINATES
‘ ‘ ”PAINT

INDICATORS ‘FULL

S'I‘A’I‘ION"I"B

"“EASTING NQRTHING ONLY

| 19246.

-ALYSIS CHIPS

© 197400 o fr el e K X
*’1924005 X T
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SWM-07

1725000

192240 .

11‘72‘5’060-"' S

| ‘;“SWM 09

ﬁf,,1724925""v'

;,1725 00 |

2492020,

;*SWM 11'

-1725160 -

191820

CSWM-12

1725460

ol el B e

CSWM-13 | 1725476 | 192000 | X
TSWM-14 1725380 191760 X
SWM-15 1725385 191680 X
SWM-STD-01 | 1725400 192150
REF-01 1697300 196600
REF-02 1706085 204810
REF-03 1715225 201110

2.2 METHODS . AT Ty Yt s sy
This section descrlbes the methods used to perform the work necessary to vl

meet the st1pulated requn'ements
2 2 1 SAMPLING

iremamed w1thm the locatlon parameters The dlver wearing an'1solat10n'dry SUlt
;and face mask system and also wearing surgical latex gloves to prevent - .
contamination of samples, would enter the water; with three one liter stenhzed
glass jars. (that were shghtly opened after the diver was submerged) and. take three :
rephcate samples from the upper approx1mately 7.cm of sedimént. The latex gIoves

- ECO-M .

D:\..\sdbaysed\reports\shlpyard\south wst \swm2000

SAR035025




were changed at each-sampling location. Prior to sampling, each one liter jar was:
labeled with the sampling station designator number. For each sanipling station a
sediment’ samphng field control form, an example of whichis in'the Samplmg Plan,
was filled out. This form contains.all’ necessary information including a brief -
description of the sample. . .-Once the:sample has been described and the
control forny filled.out; the sample is placed in a cooler with'blue ice. After each
sampling day the samples are delivered to the chemistry:1ab for analyses. At this -
point a chain of custody form is filled out and retained by the lab with a copy"
remaining with:the field control book.All field forms are retained on file by ECO:-M
~ for future reference. GPS Satellite positions '(NAD'27) were taken for each sampling
location and were reported in the 'Samp]ing Plan.

2:2.2:CHEMICAL ANALYSIS. = LI g ST :
-'Ghemicai‘zan?alﬁesﬁ wereiprovided by Pacifi¢ Treatment Analytical
Services, Ine:of San Diego, a:State of California Certified Laboratory. All :
analyses have'been dene‘in:accordance with the methods:specified in: the technical
‘orders and addenda:issued to-this: Yard. The: following is:a-brief synopsis of the -
methods; cleanup procedures and extraction methods usedto: analyze samples for
'th1spr0gram il el o U] el g oee o : :
Organochlorme Pestlcldes Polychlormated Blphenyls (PCBs) and
Polychlormated Terphenyls (PCTs) are analyzed according to-EPA Method 8080, as
‘described'in thé EPA’s Solid Waste manual (SW-846)." This method uses a gas '
chromatograph (Mw).with .an Electron Capture:Detector ECD) for ppblevel
determination. Thé'ECD'is auniversal detector f61 pesticide:analysis: The method-
uses capillary columns:with temperatiire programming to ensure properselution and
- acceptable’chromatography. The unit performs dual ¢olumn chromiatography for
confirmation as required by the method.: The analysm of ;I'CTs requlres extended
analymcalruns arE T ARG s wsit i mrs Y
+In:general; 8080 extraction requires 40-grams of safnple Somcatlon
extraction' method 3550: is used. Ifinterferences-are present the. samples may have
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torundergo cleanup’procedures: :Common: cleanup methods are 3620: Florisil
Cleanup and 3660: Sulphur Cleanup.- T s .

. Whenrextracting liguids, Method 3520 is used A one hter ahquot of sample
is extracted with methylene chloride.followed: by a.concentration step and solvent
exchange. To ensure-quality and sample integrity, surrogate standards; e.g. 2,4;5,6
Tetra chloro:m-xylene (TCMZX) is added at 50 ppb.  Upon completion of the ..
extraction and analysis; the extract:should contain 50 ppb of TCMX Meth'o_df352.0~
uses the continuous liquid-liquid extractor. The 3520 extraction:takes from 16-24
~ hours. The sample extract goes through a concentratmg step fo]lowed. by a: solvent

exchange.

Sediments are extracted using Method 3550. Method 3550 is a sonication
extraction. The apparatus used is a ultrasonic cell disrupter equipped with a
sonicator horn. This method provides prolonged contact time between sample and
extracting solvent. The procedure is based on the expected concentration of
organics (semi-volatile and non-volatile). The loW‘?Teonéentraétio'n'zméﬁliad"Eiu,SeSi 30
grams of sample whereas-the high concentration method-uses 2 grams.: Sample
cleanup is.done:using methods:3620-and 3660. ‘Method 3620 is.a Florisil. ...~

_column/cartridge cleanup procedure.: Florisil is widelyused for;cleaningup - -

* organochlorine pesticides; phthalate esters, nitrosamines, nitroaromaties, -
halétlrérs,? :and organophosphorus:pesticides:: Florisil is a magnesium silicate:with:
acidic properties. A florisil cartridge is loaded with sample followed by elution with:
suitable solvents that will:leave %iﬁterferjng?cdmpaunds behind. ; The ¢eluate is then
concentrated in' a similar fashion as tosthat already mentioned:: Method.3660'is-a ..
sulphur cleanup procedure.” When-present, sulfur’s solubility is ‘similar toithe: -+
organochlorine compouiids; therefore causing interference.’ This.interferenceis...::(.
most evidefit in'ECD:and: Flame Photometric Detectors:(EPD). Even havmg i by
performed-a:3620:cleanup, sulfur removal:by 3660:is a necessity::: ety w sy

++Method:8270:is'a Gas Chromatographic (GC)/Mass. Spectrometnc (MS) %8
analys1s,‘for;sem1-vol_a-t11e and non-volatilé organics that utilizes a DB-5 capﬂluy SR
column. This allows for the quantitation of most base, neutral and acid organic;: ... -
compounds that are soluble int methylerie chloride, specifically PAHs, chlorinated

hydrocarbons :andipes‘ticides;; The spectra generated result from: using a. quadrapole:

D:\i‘,isdl;alys;d\reports\shipyard\southwst\smeOOO ' : S . ECO"'M

SAR035027




as the detector on the mass spectrometer. Extraction procedures are as described
above and the protocol for this procedure is that described in SW-846.

TPH is analyzed using the Department of Health Services (DHS) method.
The portions are separated using'procedures mentioned above and analyzed with.a.
GC.equipped with-a Flame Ionization Detector (FID) for medium molecular- ‘weight
hydrocarbons. This method generally requlres a separate extraction.for each

portion. < -+ - o- - By s SR EISEI R ERERER IR S R 8 |
TBT analyses were accomphshed using GC/FPD Stallard methodology , |

Samples are extracted with hexane/tropolone. Mono, di, and tributyltins can then

be derivitized using a: Gngnard denv1t1zat1on compound,; pentylmagnesmm

bromide. £ ‘ SRR SR E T

«:' Mo'st of the: metals were analyzed using methods 3050/60 10- based on

Inductwely. Coupled Plasma (ICP) or GFAA for detection. Mercury was’ done using:

standard Method:7471; Gadmium by 3050/7131; and Arsenic: by 30”5’0‘/’70‘60 RS
~Paint chipsare:extracted from the:sediments by wet. sieving through a one::

milliméter: mesh séreen: Paint. chips-are then manually separated: from the .-

remaining matetials. The'collected: paint.chips are laid out-on a ruled substrate:and

photographed. Analysis of the ch1ps for metals and TBT is done using: methods

descnbed above. s e T R

2.2.3 GRAIN SIZE ANALYSIS ey N T L P IR T S
- ‘Grain size analyses:are performed according to the State Water Resources
Control-Board method published in “Chemistry, Toxicity: and Beénthic Commumty
Condition in sediments:of Selected Southem: Ca]1forn1a Bays and Estuanes May
1997"andarequotedhere T S R o B '
- “Sample Splitting and: Preparatwn e s e e 8T o
This procedure uses wet -and dry sieve techniques to- determme particle:size. of
sediment:samples:. Methods followthose.of Folk (1974). Samples were thawed. and
thoroughly homogenized by stirring with a spatula.  Spatulas were rinsed.ofall .~
adhering sediment between samples. Size of the sub-sample for analysis was-
determined by the sand/silt ratio of the sample. During splitting; the sand/silt ratio
was estimated and an appropriate:sample weight was calculated: Sub-samples were:
placed in clean, pre-weighed beakers. Debris.was removed -and any adhering
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sediment was washed into the beaker, :

Beakers were placed in a dryingioven: and sedtmenits were dried:at- lessa“than 550G
until completely dry(approximately three:days): :Beakers were removed from:drying:
oven and:allowed;to-equilibrate to-room temperdture: for adeastahdlf - hour. Each;
beaker and its contents were weighed to the nearest 0.01 g. This weight, minus-the
empty beakerwweight?wa‘sé the total sample:weight.: Sediments:in beakers weré™

- disaggregated tising:100ml of a dispersant solution in-water(such-as: 50g Calgon/L
water) and the sampleawas stirred until:completely: mixed:and:all: lu-mps PRI
disappeared. The amount and concentration of dispersant used was recorded on: the
data sheet foreach:sample’ Saﬂmple'bke»rs were placed:in an ultrasonic cleaner for

15: mmutes for. dzsaggregatwn Sedzment,

persant slurry was po.ured into:a:63%

water.: Fine sedim nts were: captured Ln' hydrometer;:é fier
re collected and returned toithe .-

through the steve withy
eylinderi-Coarse: sedLments remaining inisieve:w
original:sample-beakerfor quantification: s«
‘ Dry Sieve Analysis (coarse fraction) g Fagherl sk
The coarse fraction was placed-into a pre-weLghed beaker, dried at 55- 6'5° C allowed
to acclimate, and then weighed to 0.01g. This weight, mins thegmpty beaker: : =

weight; was the codrse fraction weight.The coarsefraction:was poured into: the top

sieweéioffalﬂsta(:k ofAS '*'Si’eU‘e?é’ﬁavihg‘theffo'l'lio’ii;‘ing*size : Nm- 10 (2 0 mm) 1'*8%(1» 0.

and tapped S5timesito: free stuck *parhcles The sieve fractwnsxwere adde ;
cumulatwely toa pre-tared wel.ghmg dish,; and the. cumulatwe weLght after each

saved unitil: sample computatzons were: completed and ehecked for errors. .
s LAndglytieal Procedures v 5 : [EEER ST i
Fractional-weights and percentages for.various:particle size.fractions were::

calculated. -If only wet sieve-analysis:was: used, weight.of firie.fraction was computed .

PSR e
P
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by:subtracting coarse fraction from total sample-weight, and percent fine composition
was calculated using fine fraction and total sampleweights. If.dry sieve was
. employed as well, fractional weights and percentages for the sieve were calculated
using custom soﬁwai'e on a Macintosh computer. Calibration factors were stored in
the computer. '

2.2.4 PAINT CHIPS SEPARATION METHOD

Samples collected for paint chip analyses are passed through a stack of sieves
‘designed to separate the material into three broad size ranges, large, medium, and
small. The size separation is performed to aid in the hand separation of paint chips
from the other materials found in the samples.

The lid of the sieve stack provides a water spray bath to aid in the screening
of the sediments by washing the fine sediments through the sieves. The stack is
comprised of the following sieves: 6.7, 2.36, & .991 mm screen sizes.

The materials recovered are dnedm a low temperature oven and then the
size ranges are md1v1dually sorted by hand using a flourescent lamp with an
included magnifying lens. When this sorting has been completed a review of the
sorted materials is undertaken with a dissecting microscope. A final decision
regarding whether the materials are paint or some other material is made. =

The paint chips are weighed and photographed. At this point they are sent to
‘the laboratory to be analyzed for metals and TBT.

Fi v #

40 This document:contains Tablesdisting the locations of all stations; the . . -
required‘analyses for:each location;:and the results:of each-of those analyses. In -
‘addition;copies of the originallaboratory: report and: quality control documents are-
+ provided:: ﬁMfap‘S'eare'a;prio,,.vifde‘d@tfh:a;tgshiéwseaeh:é‘samp]jl?lfgz-i-locationa:a-nd:' the .+
concentration of each chemicalvariable:: ‘A diskette is provided containing this .-
‘document-in Word Perfect format andiaicopy:of the analyses database in QPRO
format«(at RWQCB request:copies:are:also provided in.:EXCEL;fonimt). The .
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. ‘analyses database contains all necessary variables common to all sample sites; and:
is acconipanied:by an mput file: descmbmg each ‘variable. : :

,'a‘* PR TR SRNCEE it SLE R

3.0 'RESULTS - -+ . .=

The Southwest Maﬁne facility was sampled on March 8 & April 28, 2000.
Samples were collected at the sixteen designated locations. Reference stations
were sampled on March 20, 2000.

3.1 CHEMICAL ANALYSIS v
Values for chemical variables are provided as both dry.and wet weight in: -

accordance with SDRWQCB:specifications.. Table B provides:the results in:tabular
form:.! The‘chemical variables;plottedson the maps are dry weight figures: Attached:
to:this'documentiare the Laboratory Report and the:Quality:Control Data Report.
The analytical ' methods-utilized for each 'analysis-are‘specified on these pages. -

Results:are provided both:in Table B and-as concentrations of:each chemical .
variable on the'attached:mapsiof the Yard (Appendix-A). ‘One map is provided for:,
each variable or for:éach related group.of variables. Reference:station ddtaare .- -
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provided in Table B, below the data from the Yard, or in the case of PAH, as Table
‘B-8. Concentrations of each chemical variable or group of variables for the three
Reference Stations are shown on one map. ‘These maps follow those of the Yard in
~ Appendix A. Appendix B provides the hlstoncal relationship between this
sampling and'the piekus sémphngs ‘Appendix ‘C contains'the lab reports,
analyt1cal results, and related documents - Appendix D has the paint chip photos.

t_aken from each of the typelocahtles :d;eslgnated*bysthe;RWQCBf ,Therrwe«l;ght, ;of t_.he

paint chips recovered:are listed below by.type locality..: - .
~ SWM-PC005g ; i SWM:STD-PC 049g . . - RE

IRCES &
":?%E { X p :-, 4 ;.\ ; Gt et e e oo, ;
v
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 TABLE B: DISCHARGE MONITORING REPORT FORM
INDICATORS ANALYSIS:  ARSENIC; CADMIUM, and"CHROMIUM

TABLE B I*

TABLE B2 INDICATORS ANALYSIS:" COPPER, LEAD; anid MERCURY -
TABLE B-3 INDICATORS ANALYSIS: - NICKEL; SILVER and ZINC v« -
TABLE'BX4-{INDICATORS ANALYSIS: TRIBUTYLAIN (TBT). .0 .- W00
TABLE B-5 FULL ANALYSIS: TOTAL PETROLEUM HYDROCARBONS -
TABLE B-6 FULL ANALYSIS: POLYCHLORINATED BIPHENYLS TERPHENYLS
TABLE B-7 FULL ANALYSIS: POLYNUCLEAR AROMATIC HYDROCARBONS
TABLE B-8 FULL ANALYSIS: REFERENCE LOCATIONS, POLY NUCLEAR
AROMATIC HYDROCARBONS

- 3.2 DISCUSSION

The larger than normal paint chip weight reported during this sampling
period comes from the inclusion in the samples one large paint chip weighing 1.02
grams. This paint chip appeared to have been on the sea floor for a considerable
period of time. The paint chips recovered in addition to this chip weighted 022
grams.
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All sampling, analytical, and reporting activities proceeded normally, no
unusual conditions or circumstances were noted. :

3.3 PERMANENT NOTES |

Beginning with this report, graphical representation of the Reference station
data in Table B (Historical Trends Graphs) will be provided on a separate page for
each chemical variable. This has been done to improve readability of the graphic
representations. :

In the data base estainShed for this program all STD and other specially
designated stations will be denoted in the following order; Yard designator: special
designator: location number. This is in variance to the original designations V
established for these sites by the SDRWQCB but has been done in order to establish
uniform location designations so that data in the data base can be readily
manipulated in the future. All such locations have been listed in the tables in this
format. - | ,

Because of the direct relationship between dry weight and wet weight values
(Dry weight values are calculated from wet weight results using the formula: dry
Weight, = (wet weight / % total solids) x 100), with SDRWQCB authorization only
“dry weights are now presented in the historical tables and graphs. This has been
- done to make the reports more understandable, less bulky, and to remove

redundancy.

3.4 RECOMMENDATIONS
" There are no recommendations to be made at this time.
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SA« D:sao BAY 1S ONE ‘0F "THE - mnssmmom

BUILDING) ANO: REPAIR

1. INTROOUCTION

SAan DIEGO BAY 18 SITUATED IN THE EXTREME SOUTHWEST CORNER OF CALIFORNIA,

LT K9 AL CRESCENT=SHAPED. BOOYOF i WATER,“ABOUT 15 MILEST tN: LENGTH, VARY |NG
SN WO TH FROMTONESQUARTER “TO L TWO.;
i OF APPROXIMATELY 18.5 SQUARE: MILES. THE DEPTH OF THE:BAY VARIES: FROM A
1 FEW INCHES: AT THE EXTREME souTuERneuo TOHIN excl-:ss oF 60 FEET NEAR THE
ARBOR ENTRANCE.

AND" ONE=HALF»MiI LES; . 1TH A 'SURFACE AREA

F CALLFORNIA AND: 16:CONSIDERED
TO BE ONE:OFATHESTEN BEST "NATURAL. HARBORS “IN:THESWORLD. *SAN OtEGO BAY 13
IDEALLY sucn:o ron THE smpamt.omc MID nspua lHOUSTRY.

Y AREA AS aecone ONE OF
THE 'LARGESY ‘INOUSTR LES “t'N: SAN Dcsco\. . THE ENOUSTRY HAS' INCREASED FROM $6.5
MILLION IN 1959, To $50 MILLION IN 1965, TO OVER $105 miLLION R 19’70.

THE WASTES GENERATED FROM THIS RAPIDLY GROWING INDUSTRY ARE A POTENTIAL
THREAT TO THE WATER QUALITY OF SaAN 0t1E¢0 BAY, WASTES FROM THESE FACILITIES
{NCLUDE SANDBLASTING SAND AND OEBRIS, PAINT, SOLVENT, OiL AND METALS, IF
THESE WASTES ARE §OT PROPERLY HANOLED, THEY COULD CONTRIBUTE TO DETERIORATION
OF WATER QUALITY AND IMPAIRMENT OF THE BENEF(CIAL USES oF SAN Di€co Bay
WATERS,

CoNDUCT OF STuDY

DURING THE MONTH OF MARCH 1972, ALL SHIPBUILDING AND REPAIR FACILITIES
LOCATED ON SAN DiEco BAY WERE VISITED. INTERVIEWS WERE GCONDUCTED Wi{TH
OWNERS ANO MANAGERS OF EACH FACILITY. INFORMATION REQUESTED CONCERNED

THE NUMBER OF SHIPS BUILT OR REFINISHED; THE CLEANING METHOOS EMPLOYED;

THE AMOUNT AND K{HDS QF BOTTOM PAINT USED; AND METHODS OF D(SPOSING OF
TRASH, SAND, PAI#T AND OIL. [N SOME CASES, OUE TO POOR REGORD KEEPING AT
THE FACILITY, ESTIMATES HAD TO BE OBTAINED FROM INDIVIDUALS. THE INFORMATION
WAS REQUESTED FOR THE YEAR 1971. THE INFORMATION IN THIS REPORY WITH RESPECT
TO AMOUNTS OF PAINT, PRIMER AND SAND SHOULD BE CONSIDERED AS ESTIMATES AND
NOT ABSOLUTE FIGURES, A SURVEY WAS MADE OF EACH FACILITY ANO NOTES MAOE

ON GENERAL OPERATION, ' '

A SUMMARY OF ALL SHIPBUILOING AND REPAIR FACILITIES MAY BE FOUNO IN
APPENDIX A AND ARE LISTED BELOWS

BAy CiTY MariNE INc., 1860 Bay Frowt STREET, San Ditco

- CAMPBELL INDUSTRIES INC., BTH STREET, San DiEGo
DriscoLL CustoM BoATs, 2438 SHELTER [SLAND DRtve, SaN Dieco
Harsor BoAT anp YacHt, 496G Harsor Drive, San Dieco
KeTTENBURG MARINE, 2810 CARLETON STREET, San Ditca
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w1 ORGANAISMS ;3 THE TORY TWO#

KOEMLER KRAFT Co., 2.72 SHELTER IsLanp Drive, “sn Di1EGO
i AUREC IO & SONS 5 -2420 : SHELTER. 1SLAND ORIVE, SAN U1LEGO. - .
© NATIONAL STEEL aND SHIPBUILD!NG, HARSOR DRIVE AND 26TH ST., SAN Duzco
¢ NELSOM - BOAT &:YACHT; : 2390 SHELTER :|SLAND OR)IVE, SAN Duaco$f
Rask BOAT BuiLDiING, 1511 MARINE WAY;,. CORONADO
ROHR Ai1RCRAFT, G STRL Ty, Chuta VlSTA
San:01€60 MARINECONSTRUCTION,: SAMPSON. STREET,. SAN: D.1EGO-~
SHELTER [SLAND YACHT WAYS, 233A%_HELTERMISLAHD DrivE, SAu,Dwsco
TRiPLE A Sout, 3350 MAIN STREET San DteEco
2 WHITEMAN YACHTS, :980-F::
UisSe NAVY FACILITIES 00 54 ooniy Do vape - '
U.S. NavaL StaTion, 32NO STREET AND HARBOR Dn«vs
“AMRH4B FOUS BASE,: Coaonnoo L
NORTH |SLAND CARRIER Base, ConouAuo
BALLAST POINT SUBMARINE BASE, uAN Daeco

bOGEA CBELE S8R TRy

LAREITW D ; B0 H * “ »

AN ATTEMPT WAS MADE TO QUANTIFY THE AMOUNTS or HETALS 1~sa TTOM (SED IMENTS

AT VAR:ous SELECTED s&res WITHIN SAN Direco BAY. Two REPLICATE CORE SAMPLES
: 'rANDAao PHL& R; ESAMPLER. TKE

TG S 3 = ik H ., PRESENGCE
OR ABSENCE OF SULF!DE ODORS, AND PRESENGE OF LlVlN" MACROSCOPIC MAR[NE
NCHES! OFYEACH - CORE MWERE -ANALYZED FOR ARSENIC,
ERCURY 4 N1-CKEL “AND:Z VNG, - ” !

CHROMIUM, COPPER;>LEAD ;"
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Ttl,  CONCLUSIONS

1EG0 Bavy,

540,000

4., APPROXIMATELY 10, 000 GALLONS oF. z:nc ‘GHRO ATE PRiHER coNTAluwnc 20, 000
POUNDS or zauc OHROMATE wsas useo |u 1971 frilun g G

OPERATlONS AND CONTHNUE “TO USE ! SENAGE ANRD? WATER SYSTEMS. ﬁ

- 9. SEWAGE COLLECTION AND DISPOSAL FROM DRY DOCKEO SHIPS WAS NOT PROVIDED
AT ANY SHIP YARD,

10, MANY SHYP YARDS HAVE INADEQUATE RECORDS OF OPERATIONS AND USE OF MATERIALS.

11. THE TOXICITY OF COPPER FROM THE SLIGHTLY SOLUSLE CUPROUS OXI10E MAY BE
THE GREATEST SINGLE CHEMICAL THREAT,

12, HEAVY METAL CONCENTRATIONS ARE HIGHER NEAR BHIPBUILDING REPAIR FACILITIES
THAN IN OTHER PARTS OF SAN Dieco Bav.

13. THE AREA OF HIGHEST CONGENTRATION OF HEAVY METALS WAS IN THE SHELTER
IsLAND COMMERCIAL BASIN.
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7 RECOMMENDAT IONS

k RESOLUTIQN
PUM OUT

RESOLUT 1ON
REQUIRING ALL SHIPBUILDING AND REPAIR FACILITIES TO PROVIOE ACCURATE
ASUHMARIES OF
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V. SHiPBUILDING AND REPAIR

DESCRIPTION

P P —_—

, “Dreco BAY AREA VAQY cR£ATLV

I SIZE FROM SHALL openar|ous "{NVOLVING oustOAT PER' YEAR 'T0° LARCE OPERATIONS
INVOLVING SEVERAL MUNDRED VESSELS. THEY ALL MAVE (N COMMON MEANS OF HAULING
oR LAUNGHING SRIPS IN ORY DOCKS OR MARINE RAILWAYS; CLEANIMG OF VESSELS av

SANO, TRASH AND' DEBRIS.

HAULING AND LAUNCHING: oF“VESSELs 1S USUALLY "ACCOMPLISHED BY MEANS OF A GRAVING
00CK, DRY 00CK OR MARf{HE RAILWAY. THE ONLY GRAVING DOCK IH San Dieco Bav 1s
LOCATED AT THE UISL NAVi : “3 i32~o STREET. ~THE'GRAVING 0CKI'S SIMILAR
TO A LOCK IN A CANAL CONNECT ING OF WATER OF OYFFERENT ELEVATION.
THE 0OOK SITE IS FLOODED, THEN THE DOOR OR CATE IS OPENED. THE SHIP TO BE
REPAIRED 1S FLOATED INTO THE DOCK AND POSITIONED OVER PRESET BLOCKS CALLED
SHORING. THE PURPOSE OF THE SHORING 1S TO SUPPORT THE SHIP AFTER THE WATEK

IS REMOVED. THE SHIP 1S SECURED IN PLACE, THE DOOR (S CLOSED, AND THE WATER
PUMPED FROM THE DOCK BACK TO THE BAY. THE SHIP 1S SLOWLY LOWERED I[N THIS
MANNER ONTG THE SUPPORT BLOCKS. ALL WATER JS REMOVED FROM THE DOCK. THE
SHIP, AFTER DRYING, tS READY FOR REPAIRS. ON LARGE NAVY VESSELS,; THE sHips'
CREW REMAINS ABOARD AND MECESSARY WATER FOR COOL|NG AND DOMESTIC USE 1S

PUMPED TO THE SHIP,

SEWAGE 1S REMOVED THRCUGH RUBDER PIPES CONNECTED TO SMALL CATCH BASINS WHiCH
"ARE ATTAGCHED TO EACH SEWAGE OUTLET. THE SEWAGE 15 PIPED TO A COLLECTION SYSTEM
{H THE BOTTOM OF THE DOCK AND PUMPED TO A LARGE HOLDING TANK. PERIODICALLY,

BY AUTOMOTIC OR HAND CONTROL, THE HOLDING TANK CONTENTS ARE PUMPED TO THE BAY.
IT WAS REPORTED BY MR. WILLiAM WOOD OF THE SHIPBUILDING AND REPAIR FACILITY,
THAT CONSTRUCTION WILL BEGIN IN.LATE 1972 ON A PIPING SYSTEM THAT WiLL COKNNECT
THIS HOLDING TANK TO THE SANITARY SEWERAGE SYSTEM. '

THE GRAVING DOCK WORK AREA 1S KEPT RELATIVELY DRY TO FACILITATE CLEANING AFTER
SANDBLASTING., COOLING WATER 1S USUALLY THE ONLY DISCHARGE IN THE DOCK. MosT
SANDBLASTING SAND AND DEBRIS 1S PICKED UP BY SKIPLOADER, PLACED IN LARGE
CONTAINERS AND REMOVED BY CRANE., - THE CONTAINERS ARE EMPTIED INTO TRUCKS AND
HAULED AWAY. PERHAPS S5~10 PERCENT OF THE SAND OEBRIS MAY GET B8LOWN OR WASHED
IRTO THE WATER PUMP-QUT SYSTEM ANO EVENTUALLY REACH THE BAY.

YWHEN NECESSARY, OIL AND WATER FROM BILGES ARE PUMPED TO HOLO'YG TANKS NEAR

THE DOCK. TﬂgSE HOLDING TANKS ARE PUMPED OUT PERIOGDICALLY B¢ A LOCAL TANK
CLEANING SERVICE.
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-

-IS‘FLOATED INTO PLACE*OVER PRE“
CREW MAY

G AND‘obussrxc use.‘ SEWAGE

IS GENERALLY DISCHARGED FROM THE SHIP TO THE DOCK ‘ANDEVENTUALLY To' THE BAY
OR HAY ENTER THE BAY‘D(RECTLY FROH THE SHIP THROUGH RUBBER HOSES.

ONES. THE RAILWAYS WiL 'AGCOMHODATE VESSELS 'FROM 'SMALL PPLEASURE
VJlOO—FOOT‘SHjPS. A SPEGIAL AR S USEDZHHICH IS FLAT WIDE, HAS

T8y USUALLY
OPERATORS.

IALLER VESSELS CAN QSUALLY ?; REMOVED |N 5&55‘QALLON CARﬁTOR

MANY VESSELS ARE HAULED OUT OF ‘THE 'SAN'D1EG0-BAY:EACH YEAR FOP CLEANING AND
REFINISHING, FOR LARGE MILITARY VESSELS THIS HAUL-OUT CYCLE 15 24 YEARS,
WHILE SMALLER CRAFT ARE HAULED AS OFTEN AS EVERY 6 MONTHS DSPENDIRG ON USE
AND QUALITY OF ANTIFOULING PAINT, BEFORE THE VESSEL IS REFINISHED IT MUST

-Te
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BE THOROUGHLY CLEANED OOWK TO BARE META'. OR TG A 4. ‘9 CLEAN SURFACE TO
WHICH . THE, NEW. PAINT WLl GOND, - THE CLEANING METHODS USVALLY EMRLOYED, ARE
AR SANDBLAST ING, WATER SANDBLASTING, . SCRAP ING,. SAND BRUSHING  AND BRUSHING,

i »AIR SANDBLASTING 18 THE: MOST COMMON METHOD OF REMCYING LARGE QUANTITIES OF
IPAINT; ANDSCALE . o« N PAST YEARS, AND. TO; SOME_ EXTENT. ,00AY, MOST SANOBLASTING
w:WAS DONE. WITH STLICA; SARD.. SILICA SAND: 1S CHEAP AND. PLENTIFUL . BUT DISINTE~
GRATES: EASILY-PRODUC I NG LARGE: QUANTITLIES: OF .DUST. -IN RECENT YEARS; AlIR

-+ ROLLUTION AGENCIES. HAVE. RECOMMENDED. THE . USE OF BLACK, SAHD(TABLE 2). Buack
SANO:::):$: MORE; COSTLY: BUT ALSOMORE -ABRAS.IVE AND THEREFORE MQRE; EFFICIENT.T
. THE-USE’ OF  BLACK® SAND- TENDS: T0: KEEP. DUST TO- A- MIHtHUM.% GE RALLY ABOYT. 3=~10
L8S, OF SAND ARE REQUIRED TO CLEAN ONE SQUARE. FOOT.OF. STEEL ~SHAP. aorTonu.;
For A sHip oF S00 FEETIN LENCTH AND 35,000 SQUARE FEET OF eorrou ABOUT
+ 807175 TONS OF - SAND .ARE REQUIRED. DEPEND|NG.ON. AMOUNT. OF FOULLNG. cRowru,
. COND.ITION AND.. rvpe OF-. PAINT.‘ C e o o

WATER SANOBLASTING 5 GENERALLY LIMITED TO SMALLER REPAIR FACILITIES TO
ALL DUST... Tnz SMALLER:YARDS HAVE, HANY BOATS 1N, CLOSE.

\ 4 ABRAﬁIVE ACTIOﬂ OF TH | C ,
SCALE AWAY, THE SAND AND DEBRIS ARE USUALL NASHED INTO THE BAY BY THE
LARGE VOLUMES OF WATER REQUIRED.,

w°oo ANO FIBERGLASS VESSELS, BECAUSE or' HE so,rea MATERIAL, ARE USU“LY

‘NOT SANOBLASTED, THESE VESSELS ARE scR PED. FREE ;dr FOUL ING ORGANISMS. 8Y A

LARGE WIDE METAL BLADE. ~AFTER REMOVAL OF THE FOULING ORGANISMS, THE BOAT
%7 ) 8. BRUSHED: WITH, WET: SAND TO REMOVE LOOSE PAINT AND.REMAINING. oncAu:sns.,‘;

THE BOTTOM:; lS;j{NSED MTH: HATER, DRIED AND TNEN REF!MISHED.,

MANY or THE: LARGER REPAIR YARDS 1n SAN Dcaco Bav F un THAT.. |r xs MORE ECONOM I CAL
TO; KEEP, :THE/;SAND AND OEBRIS .CLEANED FROM. AROUND DRY. oocxs<Auo WA} lF_THE
LARGE VOLUMES ,0F. SANO WERE WASHED .INTO THE BAY, IT WOULD SOON flLL,;THEu -
OREDG ING WOULD BE REQUIRED TO REMOVE THE SAND. DREDGING 1S COSTLY ANO DREOGE

. (- PERMITS MAY. BEvMORE.DlFFICULT TO OBTAIN 1N THE FUTURE.

PRIMER AND PAIHT APPLucATaou

PRIMERS AND PAINTS ARE USED ON véssLes PRIMARILY TO PROTECT THE SURFACE

AGAINST THE CORROSIVE ACTION OF SEAWATER, TO PROTECT AGAINST FOULING ORGANISMS

AND TO IMPROVE APPEARANCE AND PERFORMANCE. SEVERAL METHODS OF PAINT APRLACA-

TION ARE AVA{LABLE. " PRIMERS AND PAINTS ARE APPLIED TO VESSELS” ‘TRLESS ™
--SPRAY .GUN; AIR SPRAY GUN, ROLLERS AND BRUSHES.
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7;7AREAS.

THE' MOST EPFECTlVE H€ Mb Lor, . PRIMERS ANO PA T fﬁ[@h” RLESS sPaAv
GUN, PAINT |S FORCED OUT OF A NOZZLE By PRESSURE ALONE. Al - USED. TO
DISPERSE THE PAINT. THIS METHOD REDUCES SOME OF THE VERY FINE SPRAY WHCH
CAN BE BLOWN AWAY.BY AR PRESSURE AND. WIND, THE SMALL PAINT PARTICLES ARE
_ SPRAYED ONTO A 'SURFACE UNTIL THEY FUSE WITH OKE ANOTHER AND. COVER THE _SURFACE.
AIRLESS: SPRAY GUNS ARE KT ;YQAFLTLﬁﬂungEEAIR FACILITIES.

AR spnav GUNS use AIR passsuae T0. rnAusren THE4 A:nr FROH THE conTAlNER . TO i
THE SHIPS. suaracs. AIR LSO MELPS DISPERSE SPRAY INTO A FAN SHAPE FOR BETTER ‘
COVERAGE. AIR SPRAY GUNS. ARE LESS EFFICIENT THAN AIRLESS GUNS BECAUSE 'SOME
PAINT 1S BLOWN AWAY BY THE AIR PRESSURE. AIR_SPRAY. GUNS ARE USED OKLY ON. A
LIMITED BASIS AT SOME OF THE SMALLER-FACILITIES,

ROLLERS AND BRUSHES ARE USED QUITE EXTENS|VELY ESPECIALLY BY THE SHALLER
o FACHLIFULES i THE ‘ROLLER 1S “THE STANDARD PAINT ROLLER WiTH SOME MOD IE§CAT IONS,
-SUCH " AS HOSES To TRANSFER P& INT “TO THE:: ROLLER.' LARGE AREAS. CAN BE, COVERED,
QUIET

:"RAP 10LY

PER COAT. & ... ... O

PAINTS ANO PRIMERS

30 ToobS. BEYOND THE :SCOPE OF REPORT 'TO orscuss'ALL TYPES OF ;PAINTS AND ..
PRIMERS;: “I'"NSTEAD;*THE 5D FSCUSS HON SHALL: BE%L!MITED “TO THE. MORE- ‘COMMON: TYRES .
USED ON: VESSELS PN =SAN-D1EQO BAY.- 5y S - -

PRIMERS ARE: USED -AS A LRSTCOAT IN. REFINISHING OF VESSEL, SURFACES. PRIMERS
MUST BE ‘COMPATIBLE WITH-THE TYPE OF: SURFACE:TO 'BE COVEREDj; THEY SERVE -TO FiLL
MINUTE: CRACKS: AND ‘VO10Sy THEY .MUST:RESIST:CORROSION AND: PROVIDE.A-BASE FOR
THE: FINISH (COATING & Tnz TWO [MOST' WIDELYUSED .PRIMERS, ARE" ZiNC cukonars AND
+7 RED. LEAD, & AFTER PROPER: PRIMER: APPL!CAT4O ¥ 'S

. FINISH COATING corar st w -

MOST VESSEL BOTTOMS ARE PROTEGTED WITH SOME KIND OF ANTIFOULING PAINT. ANTI-
FOULING PAINTS DISCOURAGE THE GROWTH :OR- ATTACKMENT OF -MARINE ORGANISMS BY. THE
USE OF TOX{C COMPOUNDS: . - THE MOST COMMONLY :USED :TOXIC SUBSTANGES ARE. GOPPER

OX10ES, ORGANO=TAN, MERCURY.’AND ARSENLC :COMPOUN ~'(TABLE 3) S

lH ANTlFOULING PAINTS o COATINGS w:ru HtGH Ecaegﬁngces OF.GQEPERzAR . THI
Expenscve, BUT ALSO SEEM TO BE THE MOST Errecrrvs THE - ADVANTAGES::OF: COP ER
OXIDES ARE THAT THEY ARE TOX{C AND QNLY SLIGHTLY SOLUBLE N WATER, THEREFORE
LASTING FOR A LONGER PER1OD, THE DISADVANTAGES OF COPPER ARE THE REQUIREMENT
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OF AN ANTICOR-DSION BARRIER HAT ON STEEL ANO ESPECIALLY ALUMINUM HULLED
VESSELS TO PREVENT ELEGTROLYS{S,‘ANO TKE RESJSTARCE OF COPPER TO TlNTIKGo

Tik TOXIN PAINTS SUCH AS Bis 'Tns-u—eurerlu) oxioe {TBTO) Ano Bis (TRI-N-
‘BUTYLTIN) FLUOGRIDE (TBTF) WERE DEVELOPED TO' PROTECT AGAINST ELECTROLYSIS ON
STEEL AND ALUMINUM SHIPS, AND TO' PROVIDE'A CHOICE OF A BROAD SPECTRUM OF
COLORS. TIN TOXIN PAINTS ARE PRACTICALLY ELECTROLYS(S FREE AND, BECAUSE

YTHEY ARE COLORLESS, ARE VERY EASY TO TINT. TiN TOXINS ARE EFFECTIVE AGAINST.

sons KINDS oF MARINE GROWTH, 8UT uor As Errsctlve’As coppsa To OTHERS.,

MERCURY AND® ARSENIC COHPOUNDS HAVE 'HAD' SOME SUCCESS iN THE ‘PAST AS ANTI-:
FOULANTS, BUT BECAUSE OF THE EXTREHE TOXICITY TO HORKERS, THEY HAVE BECOME
LESS IN DEMAND AHD ARE USED VERY LITTLE-

BINGERS ARE USED TO HOLD ‘THE TOXI1G MATERIAL Toceruea ‘AND ‘PROV | DE "THE - ADHES!VE
“STICKING TQ" THE SHIP SURFACES: ' TWO GENERAL ' TYPES OF “B INDERS 'ARE-USED”

S0 ANTIFOULING” PAINTS, THE" IHSOLUBLE MARD* VINYLS .AND EPOXIES, “AND ‘THE *SOLUB E
SOFT. ROSIN-COAL. TAR OR ROSIN-FISH OIL COMPOUNDS, THE HARD MATRIX TYPE WSUALLY
REQUIRE'MORE TOXIC MATERIAL TO BE EFFECTIVE, BUT LAST FOR LONG PERIODS. THE
SOFT‘MATRIX §9PE" USE' LESS ‘TOXIC SUBSTANCES AND-RELY-ON A 'CONTROLLED RATE “OF

i ¢ OR"'TSLOUGH NG OFF" 10 . EXPOSE NEW TOXINS . "THE SOFT MATRIX TYPES

“CAREPEASTLY APPLIED; ARE CHEAPER, 'BUT LAST ONLY SEX MONTHS 70 ‘A YEAR. ~Tes

HAROD MATRIX TYPES ARE MORE COSTLY, nes:sr ABRASION, AND MAY LAST FOR A vsan
OR MORE,

Sos il

TABLE 4 SHOWS A LIST OF THE MORE COMMONLY USED PAINTS AND PRIMERS SHOWING THE
CONGENTRATIONS OF METALS [N GRAMS PER'LITER (cM/L}. “THE INFORMATION CAME FROM
PAINT MANUFACTURERS, PAINT CAN/LABELS AND: FROM MILITARY SPECIFICATIONS, ‘As
CAN BE SEEN, COPPER AS cuyaous OXIDE HAS HAD THE MOST EXTENSIVE USE,

fTHEfAbTuAE?AMbuuTfOFfAuTrFOUEIucipAlux,aaznﬁteao:enrnER;AAuo ZINC ‘CHROMATE
< PRIMER“WAS TMPOSSIBLEY TO ASCERTAIN "ACCURATELY, ‘SOME SHIPYARDS ONLY KEPT
TOTALS “OF “GALLONS - USED WITH NO 'REGARD AS TO KIND: AS MEARLY AS*COULD BE
DETERMINED; ABOUT 63,000 GALLONS OF /PAINT WERE USED!ON BOTTOMS: .OF :VESSELS.
OF STRE*TOTAL; 307000 GALLONS WERE: ANT 1 FOULING 4 ~23 ;000 ~GALLONS "RED LEAD PRIMER
AND 10,000 GALLONS OF ZINC CHROMATE PRIMER. PAINT USAGE, WEIGHT PER GALLON,
(WEIGHT oF conpouuos AND PERCENT conposar:ou ARE GIVEN 1§ TABLE 5.

& 2 A

(CCOUNT THE VARIOUS SANDBLASTING OPERATIONS LT “HAS BEEN ESTIMATED,

BY: WORKERS |} "MANRACERS ANDO PERSOHAL ‘O8SERVATIONS, THAT:5%T0 L0 ‘PERCENT OF THE

SANDBLASTING SAND ANO-DEBR{S -ENTERS ‘SAN-DI1E6O BAY. ‘CONSIDERING THE WORST -

CONDITION OF 10 PERCENT, THEN 335 TONS OF SAND, 27 TONS OF COPPER OXICE, 3

517 TONS ‘LEAD OXTDE AND '17TON OF “ZINC 'CHROMATE ENTERED “THE 'BAY 'CURING 1971 FROM

TSANDBLASTI HE TALONE] (ASSUM!HG ALL PAINT USED"IS ALso R“AO?ED "EACH venu; AN
ovsh S(MPL(F!OAT(ON) . 27 o

-10~
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S AND soLv TS FROM SHIPYAR, < Ang cauzaALLv PUMPED, 10 aanazu,
: rAu«. WHICH ‘ARE s«ruauuv HAULEU AWAY.,. ~No evuotnce wns rouno
' cnntrrso ro ENTER rus BAY, -

. Ty 1972, coae SAHPLES WERE oarnunzo AT ELEVEN SELECYEO S!TES wnrxnu
"SAN Diego BAvy. (Fvcuas 1). A STANDARD PHLEGER CORER WAS USED TO OBTAIN TWO
TREPLICATE CORES FROM EACH - STATUION. A DESCR!PTION OF EACH STATION‘ ’5wELL AS

THE LITHOLOGICAL DESCRIPT!ON OF EACH O RE 1S CIVEN (N TABLE 6.

- THE. ANALVSES FOR METALS IN" EACH CORE SAMPLE WERE PERFORMED\BY THE

AL
BOARD ‘s CONTRACT LABORATORY VNVIRONMENTAL ENGINEER NG LABORATORY

RESULTS

ON TING THE HIGHEST TOTAL CONCENTRAT 1ONS -OF METALS
STAT(ON 3 ’MQTHBAL‘ FLEET, MOLE P1ER;STATION 95: SHELTER ISLAND COMMERC!AL
,;uu, KETTENBURG MARINE; STAT!ON 2, NATIONAL STEEL AND SHIPBUILDING, SGUTH
ORY DBCK; STATION ‘10, SHELTER |'SLAND COMMERC1AL BasiN, HARBOR BoaT; ANO
STATYON 1, San Digco ‘MR NE CONSTRUCTION, SOUTH DRY DOCK. THE GREATEST
»cONcENTRAT!ONS OF [COPPER, MERCURY AND ARSENIC WERE FOUND IN THE SHELTER

~.ISLAND COMMERCEAL. BAs:n. THE STATIONS RANKED IN ORDER OF HIGHEST CONGENTRA—

TIONS ARE GIVEN: N "TABLE 8. THE RESULTS FROM THE LEAD AND CHROM FUM ANALYSES
WERE !NCONCLUSIVE. FOR THESE ELEMENTS VALUES OF LESS THAN 2.0 MILL IGRAMS

PER LITER (nc/L} MERE GIVEN FOR ALL STATIONS.. THE ODATA FOR THESE ELEMENTS
ARE QUESTIONABLE, ’ :

gEET
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NORTH {SLAND
NAVAL AIR STATION

FIGURE 1

SAN DIEGO BAY STATION LOCATIONS -
AS SHOWNN ON TABLE 6

Si1Xx AREAS OF HIGHER CONCENTRATIONS (NDICATED
BY A CIRCLE AROUND THE STATION NUMBER

(REFER TO TABLE 6, APPENDIX B FOR STATION DESCRIPTION)

IMPERIAL
BEACH

NATIONAL

CITY

fllfﬁ)-r
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_Toxicn

V531A5LE'F5cvoag »
" THE “YOXIC EFFE TS OF'HEAVY METALS orR ™

'BECAUSE 0F VARIABLE FACTORS,
ALTER THE RESPdnses OF FISH A 1A :NE‘ORcAnxgys To SPECvac consr:rusnrs.

SOHE OF THE MOST SlGNlFICANT OF THESE VAR!ABLES SHALL BE CONSIDERED.

IR SALTS ARE HIGHLY comp
OTH PHYSIOLOGI AL AND ENVIRONMENTA

THE EFFECTS OF HARMFUL SUBSTANCES ON MARINE. ORGANISMS VARY WiTH sp:cues, ‘ace,
AND PHYSIOLOGICAL CONDITION OF THE {NDIVIDUALS. WATER FAVORABLE FOR SoME
SPECIES MAY ‘NOT NECESSARILY BE ADEQUATE FOR OTHERS THAT HAVE BEEN ADAPTED To
DIFFERENT CONDITIONS, SOME ORGANISMS MAY BE ACCLIMATED TO SOME TOXICAMTS
OVER A LONG PERIOD OF TIME AND MAY SURVIVE HIGHER CONCENTRATIONS THAN NORMAL.

THE EFFECTS OF OELETER10US SUBSTANCES ON' MARINE oncanusus MAY VARY WITH THE
: .- THE DAMAG ING

EFFECTS OF TOX1C MATERIALS A £
DECREASED OXYGEN CONCENTRATIONS AND
., THE SUSCEPTIBILITY. OF SOME ORGAN!SMS X | CANT NTERR S BE]
'THE D'1SSOLVED CONSTITUENTS OF THE WATE EEXTREMELY. IMPORTANT,, . INERGISTIC
ACTION, THE COMBINED INFLUENCE OF SEVERAL SUBSTANCES 'SIMULTANEOUSLY MAY RESULT
.M GREATER DAMAGE Tp ORCANISMS. THAN THE SUM OF .THE .INDIVIDUAL EFFECTS TAKEN

“}INDEPENDENTLY 'FoRr EXAMPLE A COMBINATION OF CADMIUM AND:ZIM», oR ulcxchauo

COBALT SALTS ARE ADDITIVE i EFFECT, BUT COMBINATIONS OF COPPER AND ZING, OR
COPPER AND GADMIUM, OR NICKEL AND ZINC SALTS CAN PRODUCE UP TO FIVE TIMES .

THE REACTION THAT WOULD BE EXPECTED IF THE EFFECT WERE SIMPLY ADDITIVE /1.

. .ON THE OTHER HAND, CERTAIN COMBINATIONS OF SALTS ACT ANTRCONISTICALLY To.
REDUCE THE 1NJUR1OYS. _EFFECTS. OF, EAC OR,EXAMPLE, M|XTYRES, OF, SALTS HAVE

- BECOME PROGRESSIVELY. LESS, TOXIC WHEN.. CALCIUM CHLORLOE, THEN .POTASSIUM. -CHLORIDE,
- AHDE 4 NALLY MAGNESIUH. CHLORIDE DED .TO.-A -SOD i+ CHLOR iDE - SOLUT1ON.

‘_MA«¥,Rtﬁgasy¢gs&+u,TochJchoFauam kSgG%KE;THE;CQNGENI&AT&ON
" CATION WITH NO MENTION OF THE ANION. SINCE; THE CONCENTRATION 0 HHETALS lN
SOLUTION IS DEPENDENT ON THE SOLUBILITY OF THE METAL SALT, THE ANIONIC
CONST) TUENT BECOMES, VERY. ANT. THE SOLUBILLTY OF METALLIC SALTS wiLL
VARY GREATLY. SOME GENERA UBILITY RULES MAY BE FOUND iR TasLE 9,

CoPPER

COPPER 1S FOUND 1N OCEAN WATERS IN GONGENTRATIONS £ROM.0.003 Me/L To 0.05

me/L /2/.

METALLIC COPPER 1S USED IN MANY ALLOYS, EXTENSIVELY IN THE ELECTRICAL INDUSTRY,
FOR PIPES AND TUBING, ARD FOR MANY PURPOSES WHERE iTS CONDULTIVITY OR CORROSION
RESISTANCE ARE IHPORTANT. COPPER SALTS ARE USED (N ELECTROPLATIHG PHOTOGRAPHY

/1/ McKee ano WoiLr, Water QuaL1TY CRITERIA, PUBLiCATION No. S-A,
. STATE WATER RESOURCES CONTROL BOARD, CALtFORNIA, 1963
/2/ GoLosere, E. D., "THE OCEANS AS A CHEMICAL SYSTEM," THE SEA,
VoL, 2, PP. 45 :
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PESTICIDES, PlQHENfAT‘ON AND QY ¥ER INOUSTRIAL .#~OCESSES, METALLIC COPPER
18 {HBOLUBLE (N WATER, BUT MANY, CvPPER SALTS ARE HIGHLY SOLUBLE AS CUPRIC
OR CUPROUS 10NS. COPPER OXIDES ARE ONLY SLIGHTLY SOLUGLE N HATER.

COPPER MAY BE OEMEFICIAL OR EVEN ESSENTIAL FOR THE QROWTH. OF'LIVING OROAﬂISMS,
INVEXOESSIVE QUANTITIE3 tT HAS GEEN FOUND TO GI TQX[C.H‘COPPER 1S . COHCEN?RATED

F xAane, A FACTOR. bf 5000 FOR MARINE {WVE ATES (N NATURAL
SEAWATER wnTu A CONCENTRATION OF 0.05 Ma/L WouLD CIVE 250 Me/L IN THE ASH
OF THE ORGAMISMS,

“MARINE 'BACTERIA
MARINE INVERTEBRATES

LLED BARMACLES

| ZINC AND' BETWEEN

LEAD |s Founo ‘N ocEAa WATERS tN coucenrRATnOﬂs or 0 00003lMG/L /4/ Sounces

TnuuMAN

' “ORcANtSM

Co EwTaA ou FAGTOR

Bsnrnrc ALEAE 700

PHYTOPLANKTON 40,000
ZOOPLANKTON 3,000

- 'MoLLuse ‘(WHOLE ANIMAL) = - #<4,000 ~
Mottuse {MuSCLE ONLY) 40 .

::wx;/Q/JM;kﬁgékRD;WOEE,_dP 6(;-5

/4/ GOLDBERG,VE. D., or CI%® . ) '
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"wxuuéﬁ“ﬁ?ﬁAL“(1957)‘*vsrcd”fuz
THE MOSQUITO FISH (GAMBUSIA AFFIN:
AND TEMPERATURE RANGE OF 18 Y0 20° C, He Founo THAT
LIMIT WAS GREATER . THAN 56, ,000- HG/L. APPARENTLY “INS
TO THIS FISH,

ZiNg

‘[TY oF |usouue~f CEA
| IN WATER WiTH A vH RANGE of 7.1 10 7.2

0K10E (PaO) TowAno

E 96~HOUR TOLERANCE
LE LEAD 1S NOT TOXic

ZINC HAS BEEN FOUND IN SEA WATER IN CONCENTRATIONS oﬁ'0;01 me/L /s/.

“ZINC OCCURS ABUNOANTLY N ROCKS AND ORES AND IS REAOILY REFlNED INTO A STASLE
PURE MEYAL WHICH (S USED EXTENSIVELY FOR GALVANIZ NG, i ALLOYS, PRINTINC

PLATES, OYE MANUFACTURING AND OTHER IKDUSTRIAL USES,

ZINC SALTS ARE USED iN

PAINT, PIGMENTS, DYES AND INSECTICIDES, Z(NC CHLORIDE AND ZINGC SULFATE ARE
HIGHLY SOLUBLE IN WATER BUT ZINC CARBONATE, ZINC OXIDE ZINC SULFIDE AND ZINC

CHROMATE" ARE " INSOLUBLE. ZlNc FROH‘SOHE SALTS MAY' FRECIPITATE AND SETTLE TO

THE BOTTOM IN THE MARINE euvsnounsnr.»w

| OmgANrsM R CONGENTRAT|0N  ACTOR
ALGAE 312- 67,800
BROWN ALGAE ... 400~ 1,400
"MARINE BACTERIA ST a0
MARINE INVERTEBRATES - o 5,000
OYsTERS (wHOLE) - - - 200,000
OvsTers (MeaT owy) 1 5400

CONCENTRAT|0NS oF 0.1 7o 1.0 HG/L HAVE BEEN REPORTED TO BE LETHAL R SOME

FISH AND AQUATIC ORGANISMS.

COPPER APPEARS YO HAVE A SYNERGISTIC EFFECT oN THE TOXICITY OF ZINC.

Ansencc

N SEATWATER 1S HIGHLY VARIABLE BUT GENERALL
10.050"Me/L.  SOURCES OF ARSENIC IN'T

DEP,SITS, INDUSTRIAL DISCHARGES, PESTICIOES, COMBUSTION oF SULrUR—

BEARING cOALs, DETERGENTS,'SHELTING OF ORES AND L ANTIFOULING PAlNTS.h

/s/ GOLoﬁéﬁcémlp;p[

=14~
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ARSENIC LIKE MANY OTHIR TOXIC SUBSTANCES CAN BE B10OLOGICALLY CONCENTRATED HD

MAGHIFIED |, {ROUGH Fooo'an|ns. LowMaN €T AL (1970) sunnnnczeo COKCEITRATJON
FACTOR-'FDR ’tnuc N 1a£ NARI&E ENVI quEnT.ﬁvi
o © OmeaNtsm | . ‘CONCENTRAYION FACTOR
BENTHIC ALGAE 2,000
MoLLusc (MuscLE oNLY) 650
CRUSTACEA (MUSCLE ONLY) 400
Fisd (muscLe omry). . . . 700

L,CONCENTRATIONS OF 1~18 HG/L HAVE BEEN REPORTED AS TOXIC TO FISH AND CRUSTACEA
- (McKeEe . ano WOLF, 1963). :

;;,MERCURY

_ MERGURY HAS BEEN FOUND 1N .SEA WATER. LN CONCENTRATIONS OF 0.00003 Me/t.

ELEMENTAL MERCURY IS RATHER INERT CHEMICALLY AND INSOLUBLE (N WATER AND IS
_NOT LIKELY TO OCCUR,AS A WATER POLLUTA . MERCURIEG SALTS 0CCUR N NATURE
USUALLY AS THE SULFIDE. NUMEROUS SYNTHETIC ORGANIC AND.. INORGAN1C SALTS OF
MERCURY ARE USED COMMERCIALLY AND 1NDUSTRIALLY AS MEDICINAL PRODUCTS, OISIN~
FECTANTS, PHOTOENGRAVING, PIGMENTS, HERBICIDES, FUNGICIDES AND IN SOME ANTI-
FOULING PAINTS, "MANY OF'THE'MERGURIG AND MERCUROUS "SALTS ARE HIGHLY SOLUSBLE
IN WATER,

MERCURY IS couchrnnreo lN THE FOOD CHAIN, AS HAS asrn OESMONSTRATED 8Y
CONCENTRATIONS 0.5 PART PER MILLION (pPM) AN TUNA AND. UP TO 1.5 PPM 1IN
SWORDF I SH FOUND #N. LOGALLY CAUGHT FiSH, ;

COPPER HAS A SYNERG(STIC EFFECT ON THE TOX1CITY OF MERGURY SOLUTIONS; MERCURY
WAS FOUND TO.BE MORE TOXIC. TO, KELP. THAN COPPER, WEXAVALENT CHROMIUM, Z(INC,
NICKEL AND LEAD /6/.

Nickee . ... T - T
NICKEL 15 FOUND IN SEA WATER IN concENTRATvons oF 0.002 me/L /7/.

ELEMENTAL NICKEL SELOOM OCCURS 1IN NATURE, BUT NICKEL COMPOUNDS ARE FOUND IN
8. AS A PUR CMETAL 1T s NOT. A PROBLEM. N WATER .
POLLUTIOH BECAUSE . AT 15, NOT AFFEC?ED BY, OR_ SOLUABLE AN; WATER. . MANY NicKeL
SALTS, HOWEVER,. ARE HIGHLY LE IN WATER AND ARE USED, N METAL~PLATING
FACILITIES WHICH MAY DISCMARGE TO THE MARINE ENVIRONMENT. NICYEL APPEARS
TO BE LESS TOXIC TO FISH AND WILOLIFE THAN COPPER, ZINC OR fRON. NieKEL
CHLORIDE SEEMS YO BE LESS TOXIC TO FISH IN SALT WATER THAN N FRESH WATER,

/6/ CLeNoenning, K. A. aND NorTH, W. S., "EFFECTS OF WASTES ON THE
GIANT KELP, MARCOCYST(S PYRIFERA." PROCEEDINGS, FIRST INTER-
NATIONAL CONFERENCE ON WASTE Di1SPOSAL IN THE MARINE ENVIRONMENT,
P, 82, PeErcamon Press, N.Y. (1960)

/7/ GOLOBERG, oP CIT

B
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CLauoennanc ANO NORTH /B/ ur ~URED THE EFFECTS OF MANY HEAVY M. ALS ON THE
- RATE OF PHOTOSYNTHESIS BY THE CIANT KELP, MARCOCYSTIS BYRIFERA. THEY FOUND
THAT NIGKEL SULFATE SHOWED NO APPREC!IABLE EFFECT AT 1.21 # ‘ ,

GAVE A 50 PERCENT REDUCTION IN PHOTOSYNTHES!S IN-4:-DAYS -AT 3;-%

CHROMIUM

CHROMIUM HAS BEEN FOUND IN NATURAL OCEAN WATERS IN CONCENTRATIONS OF 0,00005
MG/L To 0,00025 Me/L. ¥ Pt P A

HEXAVALENT CHROMIUM SALTS: ARE USED EXTENSIVELY. ‘1N .METAL P4CKLING AND- PLATING
OPERATIONS, IN ANODIZING ALUMINUM, IN THE LEATHER INDUSTRY AS A TANNING AGENT,
IN THE MANUFACTURE OF PAINTS, nvzs, EXPLOS! VES;: CERAMICS ;' PARER ;AN QTHER
SUBSTANCES. HEXAVALENT CHROMIUM AS GHROMATE 10N (CROZ ) 1S USED EXTENS|VELY

IN ZINC CHROMATE PRIMERS,::0P:THE: HEXAVALENT CHROMATE (SALTS, ONLY SOD1UM,
POTASSIUM, AND AMMON{UM CHROMATES ARE SO| HROMAYE»IS I'NSOLUBLE,

FISH HAVE BEEN FOUND TO.BE: RELA TOLER 1 SALTS, BUT LOWER
FORMS OF AQUATIC LIFE ARE EXTREMELY SENSITIVE. SOHE ALGAE MAY couczuraars
CHROMIUM FROM THE. SURROUNDING WATER 8Y FAGTORS OF :500~1400. /9/. 7

/87 CLENDERNING AND NORTH, 0P CIT :
/9/ ABBOTT, W., "METALLURGICAL MARICULTURE~=F {CTIGN OR roassncHT?
OCEAN_INDUSTRY, PP. 43-44 (June 1971)

=16~
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@ - BAY'CITY MARINE INC
1860"BAY FRONT STREET
San D1€60, CALIFORNIA

e SERRY REW WA : G RO R

ACTIVITY: SHIPBUILDING AND REPAIR

f"aue RAILHAY, 76 FT. APAGITYV»J

3076 T.,EAVERAGE
LU 'REQUURE T ALNTANG: 7s o0 Riians
10 BOATs SANOGLASTED-AIR 8LAST|NG

GENERAL OBSERVATIONS: ¢ 7

, TH!S SMALL BOAT YARDCAN ACCOMMODATE BOATS Yo 76 FEET N
LENGTH. FOULING ORGANISMS ARE SCRAPED WHILE BOAT 1S ON WAYS AND THE
ORGANISMS REMAIN ON SHORE. AIR SANDBLASTING (S USED ON SOME SHIPS)
THE SAND AND DEBRIS REMAIN AROUND WAYS OR 1§ USED-AS FILL ALONG EDGE
OF THE BAY. SOME SANOBLASTING IS OONE IN A SHED ON PREMISES.

PAINTING 1S BY BRUSH, ROLLER OR AIR GUN. SOME BOATS REQUIRE
A S COAT SYSTEM. . '

OiL 1S PUMPED TO BARRELS AND HAULED AWAY TQ A 01SP0SAL S{YE
BY PERSONNEL OR BY A TANK CLEANING SERVICE,
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CAMPBELL |INDUSTRIES e e -
814 AveNnye : : - G e .
SAN D1€Go, CALIFORNTIA

= R R iy il 1

AcTiviTyY: SHIPBUILDING. . AND Rspana

FaciLiTy: Four DRy Docxsﬂ(BOOO TON, Two 1500 ron, 300 TON CAPALITY)
THREE MARINE RATLWAYS. ., ~onconvn oo SR R,

1 ALUHINUM SRR A Sk 19
34 woon
188 SH1PS¢SANDGLASTED, AvsnAcsz-lo TON: SAND EACH

 GENERAL Oéssévargg& . ;i,g;!_,,;"‘g,'

ssa #unes s JTHIS ;4 S:ONELOFUTHE ‘LARGER: SHIPYARDS [N San OIEGO. SANDBLASTING
(s DONE 1N THE DRY DOCKS AND TO A LIMITED EXTENT ON: THE:MARINE-RAILWAYS,
PERHAPS 200 TON OF SAND WERE USED AT THIS FACILITY. MOST OF THE SAND IS

CLEANED FROM DRY DOCKS AND WAYS. AS MUCH AS 10 PERGCENT OF THE SAND AND
DEBRIS MAY BE LOST TO THE BAY. THERE ARE NO FACILITIES FOR REMOVAL OF
SEWAGE OR OIL AFTER THE SHIP 1S ORY DOCKED. Q1L FROM TANKS AND B8(LCES

1S REMOVED PRIOR. TO DRY DOCK I NG. '

ALL- METHODS OF PAINTING ARE USED AT THIS FACILITY. MILITARY
VESSELS REQUIRE A 5 COAT SYSTEM; OTHER SHIPS MAY GET ONLY ONE COAT.

~18~
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DR1SCOLL CUSTOM BOATY
2438 SHELTER !sLaxD DR(VE
SaN Di1eco, CALIFORNIA .

AcTIVITY: BOAT BUILDING AND REPAIR

FACILITY: ONE MaRIME RAILWAY, 50 FT. CAPRCITY & © "
‘ Oue LARGE CRANE, 80 FT _CAPACITY

APPROXIMATE WORK PERFORMED DURING'YX971%

260 80ATS, 20-80 FT., AVERAGE 4O%50° FT.
ALL REQUIRE PAINTING

6 BOATS WET'SANOBLASTED
400 GAL. PAINT, INTERW

GENERAL OBSERVATIONS®

Lo BOYTOMI BEFORE PATNTING, ABOUT 6 ‘B0 €7 WES STEO; THE MATERIAL.
REMAINS ON THE PREM(SES, MOST BOATS ARE OF WOOD AND -FIBERGLASS MATERIAL.
THE PAINTING 1S ACCOMPLISHED 8Y 8RUSH OR ROLLER.: kS

< NOZO¥L 48" REMOVED £ROM.THE7VESS

s '3AL£*OTL CHANGES ARE DONE
oocxs. Fadrmast oy e T WL G

i

SAR374286




HARBOR BOAT AND YACHT
4960 HARBOR .®1v€
SAN DiEco, CALIFORNIA

ACTivViTY: SHip RE{A}RiQMQ,PA;MTLQS

FaciLiTy:  Ta

loovsokrs&w§§-160
80 8OATS F
10 BOATS{R

SH, ROLLER OR AIRLESS SPRAY GUN.
. REQUIRE A 5 COAT. BYSTEM. | o ey :

O1L FROM ENGINES OR BILGES IS5 PUMPED YO0 55 GAL. DRUMS AND
HAULED AWAY BY YARD PERSONNEL.

-20-
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KETTENBURG MARINE
2610 CARLETON =TRZETY
SaN D1EcO, CALIFORNIA

AcTiviTy: BoAT BuiLdDiNg, REPAIR, PAINTING

- FAGILITY: ONE MARINE RAILWAY, 30 TON, 20-45 FT. CAPACITY
ONE MARINE RAILWAY, ,
ONE STRAOOLE SLING,

80
3,300 GcAL.

GENERAL OBSERVATIONS:

ORUMS AND HAULED AWAY.

g

~21-
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KOEHLER KRAFT CO.
2302 SHELTER ISLANO DR ve
SaN Dreco, CaLiFoRNIA

ACTIViTY: SWaLL BoAT REPKTR AN PAINFiNG

FACILITY:  ONE MARINE RAILWAY, ‘507 FT. BOAT GA

APPROX I MATE WORK Psééoﬁﬁtgéoﬁﬁiuczlé?

6 BOATS REQUIRED SANDBLASTING BY. WET BLA TINGhHETHOD
25 eAL. oF sorrom PAINT ARE USED, USUALLY PETTIT' OR-

“is REQUIRED, THE SAND

THE BOATS ARE PAINTED BY ROLLER OR BRUSH AND REQUIRE ONLY
ONE COAT. : » ' : ’
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MAURICIO AND SON, INC. (owNeED 8Y CAMPBELL |NOUSTRIES)
2420 SHELTER !sLAun ORIVE

SAN Dteco, CALIFORNIA : r TRAY U N g

AcTiviTy: BoaT ButLDING AND REPAIR
Facitity: ONE MARINE RAILWAY WITH SEVERAL.STALLS, 50 FT. CARACITY

APPROX!MATE.WOR&%PEBFQRHEQﬁDUBLNQ;1971{ ,*;

s

230 BOATS; 25~50 -E¥., AVERAGE 35 FT. .
ALl REQUIRE PAINTING

. SANDBLAST 18.

A THIS SMALL BOAT YARD CAN ACCOMMODATE BOATS TO 50 FT. LONG AND
ABOUT 15 AT ONE TIME. THE BOATS ARE SCRAPED ON _THE WAYS OR ON, CRADLES.
THE FOUL!NG ORGANtSHS ARE WASHED INTO THE BAY‘ sone “ARE CLEANED up AND
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NATIONAL STEEL AND SHIPBUILDING I
HARBOR DRIVE AND 28TH STREET TET ORI TR s SR
Sgn DitEGO, CALIFORNIA 92112

ACTIVITY:  SHIPBUILDING AND REPAIR

Facicity:  ONe 2,800 tow Dry Dock
Five Marine RAtLWAYS To 900 ¢

- CAPACITY

APPROXIMATELY WOR

1 750 TON OF MONTEREY BEACH SAND WERE ussof
15 »000 GAL. OF RED LEAD PRIMER (vuuvn) FoRMULA 119
9 000 GAL, OF ANTIFOULING, RED (vuuYL), FORHULA 121

) 1 REPAIR FACIL] IN SAN
““Most oF rne SHIPS ARE BETWEEN 200 FT. aND 500 T, LENGTH.
MOST OF THE SHIPS ARE SANDBLASTED BEFORE PAINTING. |T WAS REPORTED BY
.S W SMITH, THAT ﬁouT BEACH SAND 1§ USED FOR SANDBLASTING, SAND-
" BLASTING 1S DONE IN DRY DOCKS AND ON wAYS. MosT oF THE SAND A D, OEBRIS
ARE REMOVED BY TRUCK AND WAULED TO A DUMP,

"ALL METHODS OF PAINTING RRSYEMPLOYED AT THis YARD.
VESSELS GENERALLY REQUIRE A 5 COAT SYSTEM OF PAINTING,

MitsTARY

OIL FROM TANKS AND Bchss 1S PUMPED TO HOLDIHG TANKS.

SEWAGE IS DISCHARGED FROM SHIPS THROUGH SCUPPERS AND HOSES

THE THE BAY. ON MOST MILITARY VESSELS, THE CREW REMAINS ABOARD DUR!NG
REPAIR,

oA~
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¥

- WAXS. THE 0
“'sANOSLASTING 15 R

NELSON BOAT AND YACHT COMPANY
2390 SHELTER ISLANO DRive
SaAN DiEGo, CALIFORNIA

ACTIVITY: SMALL BOAT BuiLoinNc AND REPAIR

FACILITY: ONE MARINE RAILWAY LEADIHNG TO SEVERAL STALLS, 65 FT.
CAPACITY ey e =

392 @0ATS, AVERAGE 3540 F
ALL BOATS F( M PAINTING AN

i

_REF )]

THIS 'SMALL ‘BOAT YARD CAN ACCOMMOODATE SEVERAL 8OATS AT ONE

“TIME DEPENDING ON SiZE, MOST BOATS ARE WOOO OR FIBERGLASS WITH A FEW

ULING GRGCANISMS ON THE
M FT ON THE WAYS OR SWEPT INTO THE BAY. WHEN

METAL HULLS, THE BOATS ARE SCRAPED CLEAN OF

B
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RASK BOAT BUILDING
1511 . *RiNE WaY
CorONADO, CALIFORNIA

ACTIVITY: BOAT REPAIR -
FACILITY:  ONE MARINE RAILWAY, 40 FT .. CAPACITY - -
APPROXIMATE WORK " PERFORMED " DUR ING“19Tks = - e
BaaéoAms,<AvaR%é 40 e
30 FOR PAINT ING

‘No sanosLasTInG : coL
250 GAL. ANTIFOULING PAINT, TRIPLE Cj AMERKCAN MARINE:

ABOUT TO PERCENT of Tné'wonx IS MILETARY ‘AND 303 PERCENT
PRIVATE VESSELS. NONE ARE SANDBLASTED. BUT ARE CLEANED -BY WET SAND
BRUSHING. OReE aEty wHIRETWI A L0 goanw

[y

MosT PAINTING s DONE 8Y BRUSH AND ROLLER,

BILGES ARE NOT CLEANED AND NO OIL CHANGES ON AMNY VESSELS,
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s

ROHR AIRCRAFT
G StaeF™
CHULA VisTA, CALIFORNIA

AcTiviTy: SHipsuitoIng {LCM=8)
FaciLiry: CRANE TO LIFT @OATS IN ANO OUT OF WATER
APPROXIMATE WORK PERFGRHEO%UUR;NG‘LQTI;Qgfﬁ{'gﬁ
25 LANDING CRAFT BUILT, B4 FTi 8Y 2LFT, .
ALL WERE COMPLETELY PAIKTED

115 GAL. PER BOAT, ‘OF WHICH:407GAL, WEREZAR
2,875 cAL. TOTAL, | NTERNAT | ONAL, DEVOE - :

GENERAL ! 'OBSERVATIONS:

. THIS YARD 1S INVOLVED N NEW CONSTRUCTION ONLY: ALt eoars
ARE AIR SANDBLASTED BEFORE PAINTING. SAND AND DEBRIS ARE SWEPT, SCOOPED
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SAN DIEGO MARINE CONSTRUCTION (STAR AND CRESGENT CoMpawy) ..
SAMPSON STREET
SAN DieGo, CALIFORNIA

AcTiviTy: SHIPBU!LD]%C7KNQ?R§PA1R‘*?*:

FACILITY: Two DaY Docks,: 360 FTL AND 220 'FT. caPACITY °
THREE NAR!NE RAILWAYS T0 100 FT. CAPACITY

76" suips) 50&390'r$i;“avennca~125 FTV

6 NEW SHiIPS, 70 REFINISHED : ) R
20~50 PERCENT ARE SANDBLASTED  ©/ 07 7/ari e iisuusg
8 000 GAL. OF PAINT _AND PRIMER, PROLINE .

*?*”ENERAL OBSERvArlous-f~'ﬁf

THIs LARGE SHIPYARD CAN ACCOMMODATE SHIPS T0O 390 FT. 1IN
LENGTH., ABOUT BO: PERCENT ARE OONSTRUCTED*FROH STEEL, 15 PERCENT FROM
WOOD AND 5 PERCENT FROM FIBERGLASS. “ AIR SANDBLASTING WiTH BLACK SAND
IS USED ‘TG STRIP VESSELS TO  HARE" METAL SANBBLASTING 1S CARRIED OUT
IN DRY DOCKS AND ON WAYS., SAND AND DEBRIS ARE USES AS A LANDFILL OR
ARE SPREAD OVER THE YARD. MOST OF THE SAND 18 REMOVED, BUT IT wWAS
ESTIMATED THAT S5~10 PERGENT MAY BE LOST TO THE BAY.

- ALL METHOODS OF PAINTING ARE EMPLOYED AT THIS FAOlLITV.
MILITARY SHIPS GENERALLY REQUIRE A 5 OOAT SYSTEM IN PAIRTING.,

O1L FROM BILGES AND TANKS 1§ PUMPED sv PepPPER TANK CLEANING
SERVICE AND HAULED AWAY.

N¢c sewace pumMp-ouT FACILITIES ARE PROVIDED AT THIS YARD.

-28~
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SHELTER 1SLAND YACHT WAYS
2330 SHMELTER ISLAND DRIVE
San D1ECO;: CALT FORNIA:

ACTiVITY: BOAT REPAIR AND PAINTING
FAciLITY: ONE MARINE RAtLwAY, 40 FT. CAPACITY ...
DURI NG 1971:

APPROXIMATE WORK. .PERFQRME

500-600 eoATs, AVERAGE 25—30 FT., 'WOOD AND F(BERGLASS
ALL REQUIRE BOTTOM PA(NT. . e TR
NO SANDBLASTING

400 AL AF. PAIN

SNTERNATIONAL; BROLITE; PETTIT

" GENERAL OBSERVAT|0NS'

THIS SMALL BOAT YARD CAN AGCOMMOOATE BOATS 70 40 FT. ANO

ABOUT 15 AT ONE TIME. THE BOATS ARE SCRAPED,. AND.THE, FOULING ORGAMISMS

REMAIN ON THE WAYS, -

‘29~
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TRIPLE A SOUTH
3350 MAiIN STREET.
‘SAN DIEGO, CALiFORNIA

AcTiviTY: SHiP REPAIR

Facit1TY: BOATS DELIVERE

APPROX IMATE WORK PERFORMED ODURING 1971:
12 BOATS, 26~73 FT., AVERAGE 56 FT,
ALL FOR REFINISHING
5 COAT SYSTEM
12-15 GAL. PAINT PER CRAFT
144 GAL. PAINT
GENERAL OBSERVATIONS:

THIS REPAIR FACILITY 1S NOT LOCATED ON THE BAY.

~30-
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WHITEMAN YACHTS
980 F STREETY
CHULA VISTA, CALIFORNIA

, THIS BOAT YARD 1S NOT LOCATED OIRECTLY ON SAN DIEGO BAY AND
PRODUCES ONE 90 FT. BOAT PER.YEAR CONSTRUGTED OF ALUMINUM
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IN SAN DlecorBAYlh

“'COMPLETELY REF1INISHING ev'sauoeLASTunc AND PAINTING.

© S, NAVAL STATION, SAN DIEGO
3¢nu STREET AND HAaaoa DRI vE
SAN D1£Go, CALIFORNIA

ACTIVITY:  SHip REPAIR, SANDBLASTING, PAINTING, TANK CLEANING

FaciLITY: OwE GRAVING Dock, 17,000 Ton caraciTy (687 FT. LONG BY
82 FT. wioE) '

APRRQKI&ATE»HORK:PERFORHEDvDuRING 1971;

2l SHIPS, AVERAGE LENGTH SO0 FT. .

3 SHIPS HAD COMPLETE BOTTOM REF IN{SHED (35 000 sQ.FT, EACH)

SANDBLASTING: S LB. SAND PER SQ.FT.

_ .. . ... 500 TON SAND PER YEAR o

_PaTﬁ¥;ﬁsi”ff0 SQ.FT. PER“cAL‘bN PER’ COAT
ST S GoAT sysTEM: /
1 COAT PRETREATMENT COATING, FORMULA 117
© 2°coATS PRIMER, FORMULA 120~

2 COATS ANTIFOULING, FORMULA 121/63 L

4,500 GAL. TOTAL ALL COATS ) B
2,000 eatL. ANTIFOULING CONTAINS 12 8 Le.
MENTAL COPPER/GAL.ﬁL

GENERAL O8SERVAT tons:

THE U S. NAVAL STATION HAS THE ‘LARGEST suup HANDLING FACILITY
THE NAVY,LEASES THE FACILITY TO THE. SAN DiEGO PoRT
3 ONE ofF THE LOCAL SHIPBUILDING_AND REPAIR

COMPANIES (TAaLa‘l);' THE CONTRAGTOR (s RESPONS (BLE FOR AL;'AcT VITIES
WITHIN THE GRAVING DOCK SUCH AS OPERATION AND CLEANUP OF FACILITY AFTER
EACH USE..

. THE. NATURE OF WORK PERFORMED, INCLUDES SONAR DOME CLEANING,
ND . RUDDER REPA 'L,,» ’:ELECTROLYSIS PLATES, AND

SANDBLASTING BY AIR AND BLACK SAND (BLack Beauty, ANALYSES iN
TABLE 2). THE SAND, OLD FINISH AND DEBRIS IS SCOOPED UP INTO TUBS AND
REMOVED FROM THE GRAVING DOCK. THE TUBS ARE DUMPED | NTO TRUCKS AND THE
MATERIAL HAVULED TO A SANITARY FILL AREA. PERHAPS 5 PERCENT OF THE SAND
AND DEBRIS IS LOST IN THE GRAVING DOCK PUMP—~OUT SYSTEM AND EVENTUALLY -
ENTERS THE BAY. -

CiL FROM TANKS AND BILGES, WHEN NECESSARY, ARE PUMPED TO A
HOLDING TANK FOR STORAGE. THIS TANK 15 PUMPED PERIODICALLY BY PEPPER TANK
CLEANING SERVICE.

SEWAGE FROM DRY=DOCKED SHIPS 1S PUMPED TO A HOLDING TANK AND

THEN TO THE BAY. THE NAVY HAS PLANS TO CONNECT THIS HOLDING TANK TO THE
SAN{TARY SEWER SOMETIME (N 1972-1973.
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NAVAL AMPHIBI0OUS BASE
C.70KAQ, CALIFORMIA

AcTiviTy: LANDiING CRAFT TRAINING AND REPAiR

FacrLivy: SEVERAL LARGE CRANES CAPABLE OF LIFTING LANDING CRAFT
AND MOVING TQ. .ARY :LOCATILON-.

" APPROXIMATE w&hkfééﬁfbkmﬁggqﬂaihé iéii{

20 LANDING CRAFT (
ot . oamn ot ANO REPAINTED
i FE 000

i,

GENERAL OESéRQATlQﬂS:i:

SAND BLAST!NG  MITED TO TWO AREAS, ONE AT THE NORTHWEST

CORNER AND ONE AT THE SOUTHEAST CORNER OF THE BASE. AIR SANDBLASTING
1S THE METHOD USED., APPROXIMATELY 633 TON OF ;16 SILICA AND. wERE USED
THROUGHOUT THE BASE, THE SANDBLAST AREAS ARE ‘LOCATED ABOUT
[ EROM THE BAY; IHE,sguD AND DEBRIS REMAIN O THE PREM1ISES.

~33=
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NORTH ISLAND CARRIER BASE
CORONADO, CALIFORNIA

_ IT WAS REPORTED 8Y CAPT. MORIN, THE MAINTENANCE OFF{CER
OF THE NAVAL AIR STATION THAT NO SANOBLASTING OR SCRAPING OF CARRIERS
IS PERFORMED AT NORTH ISLAND, PAINTING OVER EXISTING PAINT AND
REPLACING OF ZINC PLATES ARE THE ONLY JOBS PERFORMED. ALL MAJOR
CARRIER WORK (S DONE AT SAN FRANCISCO, CALIFORNIA OR BREMERTON,
WASHINGTON, ' '
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o -RePp;

" Rep:

B Repy

. BAY CiTY MARINE,

TABLE 1

MASTER SHIP REPAIR CONTRACT HOLDERS

ELEVENTH NAVAL DlSTR!CT

CAMPBELL iwouéfR]Eé; e
N62791-72-0=0039 -
FRED MACGU RN

KETTENBURE “Alee oK
N62791~70-C—~0081.:

REP: JIM LAMM

NAT [ONAL STEEL
N62791-70~C-003
2N Rc*ﬂ».’z R

RASK BOATBU!LD NG”COMPANY
N62791~70~C~00

N62791-70-C~0034:
ReEp:  HowarRD PRicE

TRIPLE A SOUTH
N62798-70-C011
REP: ARTHUR ENGLE

NEL.SON BOAT £ YACHT CO.
N62791-70-C-0036
Rep:' MRrs. NELSON'

HARBOR BOAT & YACHT CO.
N62791~70-C-0037
Reps ' PETE WoOLD

INC.
N62791-72~C=0040 ’
Rep:s Frank MEDINA

SHIPBUILDING CO.
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TABLE 2

CHEMICAL COMPOS!TION OF SANDBLASTING SAND

{ ol (zuq;.»s»F:REE;’s;ﬁl;LncA)
,MAucAMesE : o
ALUMI NUM @fx oe

36
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o TABLE 3

Ac TIVF INGRED IENTS AND PERCENT BY WE IGHT

1N ANTIFOULING PAINTS AND PRIMERS

- Paurs.
CoMPouND PERCENT BY WEIGHT
Cuerous Oxi0e (Cus0) ﬂ:; uP YO 75.8
“Bis (TRi-n~BUTYLTIN) Oxi10E . " " 10.0

Bis (TRi~N-BUTYLTIN) FLUORIODE . now22.0
MERCURY PHENATE . o on 4.5
MERCURY OxiDE , P
PHENARSAZINE CHLORIDE (ARSENIC) Y
PRIMERS
Zine CHrOMATE (16-19% CrOg, 67—72% Zn0) ‘
Zine (ZNO) L £
CHROM (UM (CRO,) D ¥4
REo Leap (P338 i wow o5

~37-
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TABLE 4

" APPROX IMATE CONCENTRATIONS OF METALS
IN SOME PAINTS AND PRIMERS
(GRAMS PER LITER)*

HA

MANUFACTURER " CoppER ZINC MERCURY CHROMIUM LEAD ARSENIG = TBTF

[NTERNATIONAL -PAINT CoO, = -
No. 49 . 692
62 Y. 420
339 S . 465
340 L, 449
30 - [, . . 641 , e
449 b b 734' . “ ;,..”3, PR NN R T E
559 RN ' 733 RO ST I A SRR
669 733 -
693 - 294 114 S
694 560 R ¥ PRI TS e
696 L. 270 S tes o
1611 .. 420
3210 S .. . 301
3211 : 301
5329 ‘ 612
.39 ‘ , . 120
S ‘ 120
43 S 120
44 ' 120

BroltTE Z-SPAR
No. P32 e 945
P33 760
P24 , 760
B50 ' , 560
-BbG1 » 635 »
B40 ] 13

W

NAVICOTE
No. M-Q78 820

PETFIT
Mo, AF-75 . 2000

TRiPLE C 392 : ' (T8TO)
. - 34

¥FOR PARTS PER MILLION (PPM) MULTIPLY
sy 1000
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‘MANUF ACTURER CorpER ZiNC MERCURY CHROMtuM > LEAD /. ARSENIC ™ TBTF

rRoLINE (No ProDUCT NumMBER)

1 420

2 120

3 746

4 623

5 - 1160 L
6 725 408
7 R 336
8

9
10

" MILITARY SPECIFICATIONS o ,
~ FORMULA 20 120 ¢ 0
84 - 216
116 -
117 . 35
- 119 :
120 50
121/63 1540 '
129/63 . 940

-39~
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TABL™ 8

USAGE, WEIGHT (AND COVERAGE OF PAINT
AND PERCENTAGES OF ELEMENTS (N COMPOUNDS

SABPROXIMAYE PAINT UsSAGE

63,000 cALLONS (MiNtMuM)
30,000 GALLONS ANTIFOULING
23,000 ™ = RED LEAD PRIMER
10,000 ZtNC CHROMATE PRIMER

WEIGHT PER GALLON {APPROXIMATE)

ANTIFOULING PAINT 18~20 POUNDS PER GALLON
. RED LEAD PRIMER  10-13 U i "
. ZENG CHROMATE g © " "

WEIGHT OF METAL CoMPOUNDS CALCULATED FRoM GALLONS Useg

CUPROUS OX1DE 540,000 L8, -

Leao oxtoe (RED LEAD) 67,500 %
ZINC CHROMATE: 20,000 ¥

COVERAGE OF. PAINT ‘(AvERAGE)

200 SQUARE FEET PER GALLON PER COAT
5 COATS REQUIRED ON SOME SHIPS

ELEMENTAL METALS 1N COMPOUNDS ELEMENT PERCENT
CurRrOUS OXiDE Cu,0 Cu 89
MERCURY PHENATE ﬁe(cﬁHSO)z He o 52
MERCURIC OXIDE HaeO . He © 93
PHENARSAZ INE CHLORIDE As : 27
Z1NC CHROMATE :

16-19 PERCENT CrO, Cr 10
67~72 W Zn0 Zn : 58
RED LEAD 93304 ) Ps 90
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o sAN DIE G
‘CORE _SAMPL |

3 ANALYSES
.. SAMPLING DATE: .3-7-72. (ALL STATlous)_,
STATION e
NuMBER e

1 San DiEGO MARINE CONSTRUCTION, SOUTH DRY DOCK (éDMC)
A. 6 INCH CORE, BLAGCK :SANOY S4LT, STRONG-SULF IDE. ODORS: :
B. 3 INCH.CORE, .BLACK ANDY SELLT, . STRON

‘2 NATIONAL STEEL AND SHIPBUILDING, SOUTH DRY DOCK (NASSCO)
A. 16 1nGH CORE, BLACK snur, VERY STRONG SULFI;‘ 000R- . .
8. 15 ’ " i

3 U.S. NAVAL STATION, 7TH STREET MoLE PIER (USNS)
A. 4 INCH CORE, BROWN SANDY SILT, NO SULFIDE:ODORS
B. 4 INCH CORE, BROWN SANDY SILT, NO SULFIDE.ODORS,

' HO GRGANISMS FOUND IN E1THER CORE.

4  U.S. NavatL AMPHIB!OUS BASE,'CORONADO, NORTHWEST CORNER (USNAB)
A. T I1NCH CORE, BROWN SANDY SILT, NO SULFIDE ODORS
B. 7 INCH CORE, BROWN SANDY SILT, NO SULFIDE ODORS
FEW POLYCHAETE WORMS IN BOTH CORES.

5 107H Avenue MaRINE TERMINAL, MID~CHANNEL
A. 1 INCH CORE, HARD BROWN SAND, NG SULFIDE ODORS
8. 3 INCH CORE, HARD BROWN SAND AND DETRITUS, NO SULF|DE ODORS
' FEW POLYCHAETES IN CORE B.

6 CAMPBELL |NDUSTRIES
A. 16 INCH CORE, BLACK SANDY SILT, SLIGHT SULFIDE ODOR
B. 16 iNCH CORE, BLACK SANDY SILT, SLIGHT SULF|DE OOOR
"NO ORGANISMS FOUND IN EITHER CORE.

7 NORTH I1sLAND CARRIER Base (NICB)
A. 14 INCH CORE, BLACK SILT, STRONG SULFIDE ODORS
B. 13 INCH CORE, BLACK SILT, STRONG SULF!DE ODORS
NO ORGANISMS FOUND IN EI1THER CORE,

SAR374309
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TABLE 6

(cont'p)
StaTion : » :
NuMBER LOCATION AND DESCRIPTION OF CORES

8 San Dteco Bay, Buoy 20 '
A. 5 INCH CORE, BROWN SAND, NO SULFIDE ODORS
B. 4 'NCH CORE, BROWN
FEW POLYCHAETE WORMS IN°BOTH 'CORES.

9 SHELTER ISLAND' COMMERCTAL-BASTN, KETTENBURG " ' (§1CB~K)
A. 24 INCH CORE, BLACK SILT, STRONG SULFIDE ODORS
B. 22 INCH CORE, BLUACK ST FRONG sy

10  SHELTER I'SLAND'
AT
B'

6 INCH CORE,“BLACK STLT; §

No ORGANIQMS FouNo IN EITHER coas.

11

FEw po cHAETE WORMS iN GORE A.“

12 San Dieco Bav, Buov'i
Rocky," HARD 80

42~
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STATION
NUMBER

SDMC.
s
8.

NASSCO .
A'
8. .

USNS
A.
a‘

USNAB .
Ac ) b
BQ

10TH AVENUE

A.
B.

CaMPBELL
A . °
8.

NiIC8
A
B.

Buoy 20
A.
B.

S1CB-K

A,

é'
S1CcB~-HB

9%
8.

Buoy 14
A.

TABLE 7

“SANBiEGo BAY

SAMPLING DATE:
(PARTSPET

ARSENIC CHROMIUM

3-7-72 {ALL STATIONS)
ﬂiLCTOﬁ”dﬁV“WEi&ﬁ?IW T

CoPPER LEAD

(ﬁ3f9V “n
9.6 "
9.5 u
2.9 u
1.1 "
1.2 o
0.70 i

<0.10 "
0.9 W
1.3 i

<0.10 v
6.0 "

10.0 "

13.0 n
6.9 w
3.5 o

37 . <2.0 . 1.5
@ . " 2.4

150 n 1.9
62 o 1"t 4 .9
' 57 R : .96

170 n 5.9

gt gjé'ﬁ:;i;5::¢

1.1

14 1 0.44
11 " 0.76
110 w 2.1
29 u 1.9
25 u 1.1
23 n - 1.1
11" 0.70
22 n 1.1
140 st 1l.1
130 " 8.5
70 o 4.8
100 u 6.7
.88 " 0.49
43

.;55.;5!3
59. -

43
30

56
67

50
40

25
42

40

42

53
55

43

MERCURY NICKEL - ZING

69
41

190
23

83.
77

36
88

150
140

100
130

16
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TABLE 8

SAN DIEGO BAY
CORE, SAMPLE ANALYSES

ELEMENTS WITH STATION NUMBERS RANKED (N DESCEND (NG OROER OF CONCENTRATION

«4 5 3 6“ 7 Ea

9 10 1L

ELEMENT

11
11

ZiING

COPPER

NYCKEL :
ARSENIC -1
MERCURY 10
LEAD 5 ALL ‘EVEN
CHRoMpuM AGL ‘EveNn

OO+ ON

© W ww

WP oNW

(6 oo G, BR_
@

owno o
s
le
MNP OO
NN N
_
[
[ocBESIEVo 3N 6, IS )

L

PR
R

"STATIONS OCCURRING N THE FIVE HIGHEST CONCENTRATIONS FOR ALL METAﬁg;“

“USTATION 3 OCGURRED 5 TIMES tN TOP FIVE CONCENTRATIONS.

7=
St ONW
R R RN

~44-
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- 8SuLFATE

TABLE 9

" GENERAL RULES OF SOLUBILITY SN

ACETATE . _ o
CARBONATE
CHLORIDE
CHLORATE, T e e
CHROMATE -~ =~ 7
HyDRrROX 1 DE
NITRATES
Oxipes

o+
Hol
+ 100

41

SULFI0E

x}§g 

+=S0LUBLE
~=NoT SotusLe _
S=SLIGHTLY SoLusLE

- CHROMIUM CoPPER LEAD MERCURY  n ckiL Zinc

SAR374313




APPENDIX C

L "RENCES

AsmoTT, W., "METALLURGICAL MARICULTURE~=F 1CTION OR FORESIGHT?
OceAN INDUSTRY, PP. 4344 " JuhE“l971)

CrLENDERNING ;7 K- AL AND N@d*ﬂ,‘w;ws'; TEFFECTS OF WASTES ON THE
G1ANT KeLp, MARCOCYST!S PYRIFERA,™ PROCEEDINGS, FIiRST

I'NTERNATIONAL COMFERENCE ON WASTE DISPOSAL IN THE MARINE T
CNVIRONMENT P. B2, PERcAMON PRESS, N.Y. (1960)

GOLOBERG, E D., "Tue OCEANS AS A "CHEMICAL SYSTEM," THE SEA,
VOL. 2, PP. 4“'"5

LowtAN, F‘*G ET AL. "ACGUMULATION AND REDISTRIBUTION OF
RaoioNucLIDES aY MARINE ORGANISMS'" BUREAU of ‘COMMERC I AL
F!SHERIES, UNPUBLlSHED (1970) ' :

McKEE aND WoOLF, WATER QUALITY CRITER!A PusLicATION NO. 3-A,
STATE WATER RESOURCES CONTROL BOARD,»CALIFORNIA {1963}

NORTH, W, Jo AND CLENDENNING, K. A., "THE EFFECTS OF WASTE
DiSCHARGES ON Kerp." ANNUAL PROGRESS REPORT, INSTITUTE OF
MARINE RESQURCES, UNIVERSITY OF CALIFORNIA, LA JoLLA, IMR
REFERENCE 58—11 (1 dULY 1958)

Tarzwetk, C, M., "WATER QUALITY CRITERIA FOR AQuATic LIFE.Y
BIOLOGICAL PROBLEMS IN WATER Porturtion, RATSEC. PusLic
HEALTH SERVICE, 1546 (1957)

WALLEN, 1. E, ET AL, "Toxnc:rv To GAMBUSIA AEFINLS OF CERTAIN
PURE CHEMICALS 1N TurRsip WATERS."" SEWAGE AND INDUSTRIAL
WasTES, VoL. 29, p, 695 (1957)

46~

SAR374314




CALIFORNIA REGHONAL WATER QUALITY CONTROL BOARD
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ERRATA SHEET -
For
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The CiTy oF San DiEGo

- Octbbcr 14,2005 -

| Lloyd A, Schwartz DRI ’
- BAE Systems. San Diego Ship Rep:nr In¢.

- .P.O: Box 13308

 San Dlega CA 921 86- 5278
“..Dgar Mr Schwartz

. 'S_ubjcc.t: . Unauthoand Discharge of Toxxc Pollutants into the \Aumcnpa] Storm Dram
' o ~System »

On October 3, 2005, Rulh» Kolb, City of San Diego Storm Water Specialist, conducted an
“investigation and observed-evidence of an illegal discharge into the storm water conveyance
~-system catch basin on the north side of Sampson Street between Belt Street and Harbor Drive, -
_approximately 10 feet east of the railroad line that runs parallel with Belt Street.- Specifically, the '

- catch basin is located, lmmedxatel) to the east of the BAE parking lot and the SDG&E Silvergate

. Power Plant which is adjacent to parking lot.. Dunng the investigation, three sediment samples

were collected and analyzed for PCBs and PAHs (see attachment) ‘The first sample was

" collected from msuie and at the base of a six-inch lateral entering’ the catch basin from the east.
The sccond sample was collected from inside and at the base of the 12-inch lateral entéring the

citch basin from the north. The third sample was collected from the 18-inch pipe exitingthe -

“catch basin. The results of theses three samples indicate the presence of bath PCBs dnd PAHs -

- enterin g and cxiting the mummpdl slorm dram system catch basin. - S -

- h appears that this unauthorlzed dlscharge into the mumcxpai storm dram system ongmatcs from -

your facility. ‘We-w ould apprccnale your assistance by complymg ‘with the attached Notice of
'Vlohmon : S :

Storm Woter Polluhon Prevention Progrum
19708 Street, MS 27A » Scn Diegy, CA 92102
Hatbao 6197 236160 FeiC(415) 5758441

. -s;mzasmﬁ




Page 2 :
*Lloyd A. Schwartz, BAE Systems
October 14, 2005

: ‘Fallure to provlde thc above mformatlon wnthm ]0 busmess daw s from the date of tlns letter
may result in y0u bcmg held liable for the illegal dxscharge and the pcnalues assoc1atcd w 1th it.

If )ou hav: any qucsnons please contact Ruth Kolb Slorm Water Spccnahst at (619) 573 8636.
‘Sincerely, |

Chris Zrkle =
DePU()’_DiFCCtor' :

CZ/tk _
j"E:_iélosure Calscnence Envnronmental Laboratorjes Inc Analyucal Results

e Flle L , D
' l'un Mlller Cxty of San Dleuo Deputy Clty Attomey

. SAR285415
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TH_E City oF San Dieco

November 8, 2005

Lloyd A. Schwartz

BAE Systems San Dicgo Ship Repair Inc.
P.0. Box 13308

San Diego, CA 92186-5278

Dear Mr. Schwartz:

Subject: Rescind Notice of Violation Number 5409 Regarding Unauthorized Discharge of

: Toxic Pollutants into the Municipal Storm Drain System ,
The City of San Diego wishes to express our appreciation for your investigation of unauthorized
discharge of wastes from your employee parking lot into the City's storm drain on the easterly
side on the BNSF Railroad and the northerly side of Sampson Street. Based upon the
information you provided, the Notice of Violation (NOV) Number 5409 dated October 14, 2003
is hereby rescinded. The City of San Diego will continue to investigate to find the source(s) of
pollutants found in the storm drain. Thank you for your prompt response and helping to keep our
beaches and bays clean. :

If you have any questions, please contact Ruth Kolb, Storm Water Specialist, at 619.525.8636 or
at rkolbf@sandicgo.gov. '

Sincerely,

‘

M=z
hris Zirkle
Deputy Director

CZ/tk

cc: File )
Tim Miller
Ruth Kolb

A 7' Poerr 1015
Deponepi&i[!ﬂl_‘._ .
Mﬂpt&

WWWDEPOBOOKCOM ~ -

Storm Water Pollution Prevention Program
1970 B Street, MS 27A © Scn Diego, (A 92102
Hotlne (619) 2351000 Fex (619) 5258641

Dat

SAR285411
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“Page ]

From: "Ruth Kolb" <RKolb@sandiego.gov>

To: <LHonma@waterboards.ca.gov>

Date: 1112112005 7:35:51 AM -

Subject: Re: Questions regarding catch basin near SWM
Good Morning Lisa,

SDGAE was issued a NOV. A collegue and | met with SDG&E representatives on site. SDG&E cleaned
the catch-basin and are in the process of trying to determmine the orgination of the 6-inch and 12-inch
storm drains that enter the City's catch basin. R

Ruth Kolb

Storm Water Program
City of San Diego

1970 B Street, MS 27A
San Diego, CA 92102
(619) 525-8636 office
{619) 525-8641 fax
rko|b@sandlego gov

>>>"Lisa Honma" <LHonma@waterboards ca.gov> 11/17/2005 3:42 PM >>>

Ruth; | was just speaking with Shaun Halvax at SWM and he mentioned that the City had issued and then
rescinded an NOV based on elevated sediment levels in a catch basin near their site. He said that the
catch basin drained off of SDG&E. | was wondering whether you followed up with SDG&E about it and
what was the result?

I'm trying to put together a record regarding SDG&E's role in the Shipyard CAQ. Any information would be
appreciated. Thanks a bunch. Lisa

cC: , *Chris.Zirkle" <CZirkle@sandiego.gov>, "Tim Miller" <MillerT@sandiego.gov>

A wexHBr 10l
Deponent_cé"_m_ﬂ—

Dt AU Rptr:

© WWW.DEPOBOOK.COM

T%
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EXECUTIVE SUMMARY

Sediment sampling was performed at the Southwest Marine, Inc. shipyard in San
Diego Bay, California and at the EPA reference site for the EPA-designated
ocean dredged material disposal site (LA-5). The sediment samples were
analyzed for grain size and for several classes of trace metal and trace
organic contaminants. The purpose of the sampling and analyses was to
determine the levels and spatial distribution of chemical contaminants within
three proposed dredging areas at the shipyard, as well as the grain size
characteristice and contaminant = concentrations in the reference ocean
sediments,

Considerable variability in sediment grain size properties and contaminant
concentrations within individual layers across each area, and between layers at
each statiomn, was apparent. In general, the highest contaminant concentrations
in the Pier 1 North and Pier 1 South areas occurred in layer 1 and to a lesser
degree in layer 2. Layer 3 and refusal typically contained relatively low
concentrations of most contaminants. However, in a few instances, elevated
concentrations of one or wmore contaminants also occurred im layer 3,
particularly at Pier 1 South stations where the surface layer 1 was absent:.
Contaminant concentrations in the refusal layer sediments from these areas
typically were nondetectable and comparable to concentrations measured in the
reference site sediments. The volumes of materials associsted with the various
layers 1, 2, 3,-and refusal represent 1%, 6%, 4%, and 2%, respectively, of the
total proposed dredging volumes for these two areas. - The material making up
the remaining dredging volume is undisturbed San Diego formatiom.-

The POSD sump area sediments also contained elevated contaminant concentrations
in layer 3 and occasionally, although to a much lesser extent, in the refusal
layer. Layers 1 and 2 were absgent from this area. Differences between
stations and depths in the 7relative magnitudes of the contaminant
concentrations generally were consistent for individual contaminant classes.
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CAB 410
5-b-3

January 28, 1977

California Reglonal Water
Quality Control Board

6154 Mission Gorge Road

Suite 205

San Diego, California 92120

Subject: ANNUAL NPDES WASTE DISCHARGE REPORT SILVER
: GATE POWER PLANT NPDES CA 0001376

Gentlemen:

In compliance with the reporting requirements of
Waste Discharge Permit NPDES No. CA 0001376 for the Silver
Gate Power Plant of San Diego Gas & Electric Company, we are
herewith submlitting the annual summary report for the 1976
operating year.

On May 10, 1976 the California.Regional Water Quality

- Control Board, San Diego Region (CRWQCB) adopted Order No. 76-9

issulng NPDES Permit No. CA 0001376 with revised monitoring
requlrements. Technical Change Order No. T-1l dated, July 22,
1976, was subsequently issued and suspended monitoring reports
on discharges 001B (Metal Cleaning Wastes), 001C (Boiler
Blowdown), and 001D (low volume wastes) until July 1, 1977.

Monitoring reports have been submitted under the
previous NPDES quarterly basis. This was carried out through
June 1976 with monthly reports submitted thereafter. Copiles
of all reports were sent directly to the Environmental Pro-
tection Agency, Region IX.

Attached to this report are tabular and/or graphic
summaries of the following mOnitored parameters:

Average Monthly Temperature - influent
effluent

Flow Rates

Oil and Grease Analysis (monthly) - influent A‘gﬂ{mﬁ lo1 9
effluent : e
Depdnentm

‘nm£404[mﬁ££f .

“WWW.DEPOBOOK COM




v ol

California Reglonal Water
Quality Control Board

Januvary 28, 1977

Page Two

Total Suspended Solids (monthly) - influent
effluent

pH ~ effluent

Total Copper - influent
effluent

Realdual Chlorine -~ effluent
Chemicals

Cooling water influent and effluent temperatures
were measured and recorded continuously. The average tem~—
perature differgntial of the cooling water never exceeded
the limlt of 15°F. .

Sincerealy,

J. F. Dietz
Licensing & Environmental
Department

JFD:bmv

cc: Regional Administrator
Environmental Protection Agency
100 california Street
San Francisco, CA 924111

Attn: Permit's Branch




SUMMARY OF
WASTE DISCHARGE MONITORING DATA
SILVER GATE POWER PLANT

1976
MONTH TOTAL COPPER ' "FREE AVAILABLE
(mg/1) : CHLORINE
INTAKE DISCHARGE (mg/1)
JANUARY
FEBRUARY
MARCH
APRIL
KMAY
JUNE
JULY 0.002 0 0
AUGUST 0 0.002 %
SEPTEMBER 0.005 0.009 0
OCTOBER 0.001 0.001 0
NOVEMBER : 0.010 0.008 ‘ 0
DECEMBER 0.002

0.002 0

1ot4 2







1020




File Number:

03-0284.051'y

TECHNICAL REPORT FOR
- RWQCB INVESTIGATION
ORDER NO. R9-2004-0026
Silver Gate Power Plant
San Diego, California
July 14, 2004

PREPARED FOR

SAN DIEGO GAS AND ELECTRIC COMPANY
- 555 West Fifth Streét. - ‘ _
‘Los Angoles, California“ 90013-101 1

:PREPARED BY:

... ENV.America Incorporated
2247 San Diego Avenue, Suite 135.
San Diego, California 92110
Tel: (619) 260-0730; Fax: (619) 260-0725 .. = = . - :
... ENV America Project No. SDG-04-T006 ... - =~ .

AHERICH o - o G5 DepopentM_"

DarteotO- U pptr S~ |

WWW.DEPOBOOK COM

SAR193272




R P S T N

TABLE OF CONTENTS

1.0 INTRODUCTION .....ccconvreviveininnsie s sbinininitinsiniasd
1.1 PURPOSE OF WORK................ eaisnebeenanbivis
1.2 SCOPE OF SERVICES : '
1.3 REPORT STRUCTURE

2.0  SITE DESCRIPTION w..coueveeeeeeeeeerseresssensssesemsssorossssasessssmsensmses aetesersmesareeasassasnss 2

2.1 SILVER GATE POWER PLANT ...c.cirieieitcetcieri et rereetiii e eseseeeseeesese s eves s 2
2.2 GEOLOGY AND HYDROGEOLOGY .......cccouimeemmnririrerereeesreeeeeeeen. e, 2
2.3 SURFACE WATER HYDROLOGY............. eeesermenenuetransiatreseesesee s iRt s st resaneesaseren 3
24 LAND LEASES...........ccccooviviecimniereecnriininns ettt e er e 5
3.0 SITE OPERATIONAL HISTORY: . ..iiliiiiiniiiiihonsrsnmnisninnenrssnsesnsssesesssssssesssssssene 7

3.1 HISTORY OF PROPERTY AND VICINITY ....coouieieiemeeeeeeeiereseees e
3.2 POWER PLANT-OPERATIONAL HISTORY:
3.3 CHEMICALS STORED AND:USED ONSITE ..........
3.4 WASTES GENERATED AND:STORED OR DISCHARGED FROM THE SITE .9
3.4.1 NON-CONTACT COOLING WATER... :

3.4.2 AIR PRE-HEATER AND BOILER FIRESIDE WASH WATER

3.4.3 CHEMICAL BOILER TUBE CLEANING WATER

3.4.4 BOILER BLOWDOWN WATER........c0..: : A ‘
3.4.5 BASEMENT BILGE WATER ....civiivieicsessiecriastaninnnsmnesessensseessssssssseses sessesmseesnne
3.4.6 SERVICE SYSTEM COOLING WATER. ‘
3.4.7 NON-WATER LIQUID: WASTES ............ :

4.0 FACILITY DISCHARGE MONITORING RECORBS ......... SRR R 14
4.1  DISCHARGE PERMIT HISTORY......ii\... ' ‘

4.2  RESOLUTION B89-R32 ...cocirriisicrnraraisnnnienesssssmssssissssesssssesoessssmessossosseesesssssseas -
4.3 ORDER 74-90 ...ccoiinimnusimmncinensisnsisimmsensmensisnsrassetsiossssesssossessessasmsenesessessssssans
4.4 ORDER 78-9 ...cciiiuiiriimiiesinisenscnecaiscassnsnansnassnssassssssasesse sessssenseesasasossssssssmsassasene
4.5  ORDER 85-07 .ucuiiiitiintcsiseiunneisisescnsmanissassrasmssasiosssssssosseeteessesmeessasssssmsssssnsene
46 WASTE STREAM SAMPLING METHODS ,

4.7  MONITORING RECORDS .....ciirinrreermernresresssenssianssesessessans et anaess

ENV™ | i

AMERILCA

Report for R9-2004-0026
Silver Gate

) July14;; 12004,
F:\SDG&E\Silvergate\sediments\O report, 7-04\Technical Report 14Ju2004.doc

- SAR193273




4.7.4 ORDER 85‘07 .................... sEvamn i et aareanes y ,nf-‘-.-.-.---;-.-t .................................... 22

50 POTENTIAL FACILITY RELEASES OF METAL AND ORGANIC
COMPOUNDS
51 POTENTIAL RELEASES FROM FACILITY OPERATIONS

52 SDGAE RELEASES NOTED IN INVESTIGATION ORDER..cvvessssssssserr. .26

5.2.1 TRANSFORMER OIL SPILL, 2295 EAST HARBOR DRIVE AND SAMPSON..
S =13 OO 26
522 UNDERGROUND STORAGE TANK RELEASES, 2141 MAIN STREET ......... 26
523 WASTEWATER PONDS, SDGSE LEASED LAND (PARCEL 2) v 27
6.0
6.1
DISTRIBUTION ......................................................................
6.2 rirerir g
6.3 POLYCHLORINATED TERPHE it .30
6._4 METALS ..-u-,-i-“.’.‘é’;;._’-".‘.‘.‘..-.,-:-gg.-‘:."g---v-n"-f..:ig ...... 9"’"".',!"-","""E',"'?""‘:"‘"'f’l'?“?';"'.‘"":."""""‘i""'ﬁf::
7.0 SUMMARY AND RECOMENDATIONS..»,...'.,A.,.,.T.'.'....i.._..f....,;;;.-....,...,...'.,.;..........,..,._%.;.._'f33
8.0 REFERENCES ..o ettt ine e tbesseesteettsessnsoeesoeseestootos e, 35
— L s
AMERIC A "
Report for R9-2004-0026
Silver Gate
July 14, 2004

FASDGRESIIvergate\sediments\iO report, 7-04\Technical Report 14Jul2004.doc

SAR193274




TABLE OF CONTENTS
(Continued)

LIST OF TABLES

Table1 - Chemical Usage Reported in NPDES Reports
Table 2 ~‘Processes and Associated Discharge Practices
Table3 ~ NPDES Permitted Dlscharge Limits =~

Table'd -

Documented NPDES Permitted Exceedances

LIST OF FIGURES -

Figure 1 Ti

Figure2' 'Site Plan’

Flgure 3
Flgure 4-
Figure 5
Figure 6
Figure 7
Figure 8
Figure 9
Flgure 10
Figure 11
Figure 12

hds Site Location Map ™~ -

Site Vicinity Map

~Historical Lfease-'Boundary Layout Diagrams
~Non-Contact Cooling Water Flow:Diagram - e
- Conceptual Model of Current Flow During CW-Operation

Surface Sediment Concentration of Cadmium

Surface Sediment Concentration-of Chromium:

Surface Sediment Concentration of Mercury

- -Surface Sediment Concentration-of Nickel HRE
Surface Sediment Concentration of Polychlorinated Terphenyls
Surface Sediment Concentration of Tributyltin

LIST OF EXHIBITS

OO w>»

Ayt
AMERICA

Storm Water Drainage

Historical Aerial Photos . _

Process Operations Descriptions and Documented Chemical Usages
Settling Pond Investigation Data

Report for R9-2004-0026

Silver Gate

July 14, 2004

F: \SDG&E\Sﬂvergale\sednmenls\lO report, 7-04\Technical Report 14Jul2004.doc

SAR193275




TECHNICAL REPORT FOR RWQCB
INVESTIGATION ORDER NO. R9-2004-0026
-SILVER GATE POWER PLANT
SAN DIEGO GAS AND:ELECTRIC CGMPANY
i San Diego, Califomia 92113 o

ACKNOWLEDGMENT AND SIGNATURE PAGE

This report was prepared by ENV Amerlca Inoorporatew; "

NVAmenca), 6n behalif of
the San Diego Gas and Electric Company (SDG&E) S o b e |

Thomas J. Mulder R G CE. G c. H_"” ‘
Senlor ProjectManager - oEC

% / Jwé 1- 14 Beey
Jennif ‘lr:@ruda, 'E.I.T. Date
Projé¢ctAngineer |

2 - (2.. ﬂqoz
Date
Ay v
ANERSEN
o Report for R9-2004-0028
Silver Gate
July 14, 2004

F \SDG&E\SM\gate\sedlments\IO report. 7-04\Technical Report 14Jul2004.doc

SAR193276




'é“'purpose by any person or- entlty otherthan the Client and for the Site!

Lo ?i-f::gNone of the work: performed hereunder shall constitute or . be..
, ‘represented as a, Iegal opinion’of any. klnd of hattire

This Report was prepared  for-the ‘sole’ Use and ‘bensfit of the San
Diego Gas!. éﬁd-’ El"e&lricca’rﬁpanyi‘* (Client)" and. for: the: ‘Specific¢ Site

Street, San Diego, Callfomia 92113 Nelther this Report nor any of
the information contamed herein, shall be used or relied upon for any.

ENV America makes no warranty as to the accuracy of statements
made by others which are contained in this Report, nor are any other
warrantles ‘o guarantees, e)ipress or implied; included or inténded in"
this Report with respect to information supplied by étitside sources:or -
conclusions or recommendations substantially based on information
supplied by outside sources. This Report has been prepared in
accordance with the current generally accepted practices and
standards consistent with the.level of care and skill exercised under
similar circumstances’;by “other professional consultants or firms
éim‘l"ar sérvicé"é’., ‘ :

but shall be a"

representatlon of ﬁndmgs of fact: from records examined.

vi
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1.0 -INTRODUCTION

-This Technical.Report was prepared by ENV America for San Diego Gas and Electric
Company (SDG&E) in response to. San Dlego Reguonal Water Quality Control Board
(Board) Investlgatlon Order No. R9-2004-0026 (the IO) This report summarizes
historical operations associated with the former Silver Gate Power Plant (Plant), located,
at 1348 Sampson Street, San Diego, California (Site) (Flgures 1 and 2). '

1.1 Purpose ofWork o

San Drego Bay (Bay) sedlments |n the Southwest Marine and SDG&E leaseholds
contain .organic. .and metal contammants that ‘may have been deposuted from multiple
sources. - The objectlve of this report is to document -potential. releases from former
SDG&E actrvmes in and around the power plant that may have contnbuted to sedrment
contamnnatron The scope of thrs report ls focused on wastes that are consistent with
those cited in the 10.

1.2 Scope of Services :

This report. summarizes SDG&E operations at the former Plant and surroundmg area.
The scope. of work mcluded researchmg historical data mcludrng internal SDG&E
records aerial photos (co|lect|ons at County of San Drego Department of Planning and
Land Use and San Dlego Historical Somety) property records, and recent investlgatlon
activities at SDG&E and neighboring propetties. Public records at the Board, Port of
San Diego (Port), and County of San Diego Department of Environmental Health (DEH)
were reviewed and evaluated to ‘deterrine if there was evrdence of contaminant
discharges that could have impacted Bay sedlments
1.3 Report Structure . - B :

This report addresses information requrred under the 10. Followmg this lntroductlon are
sections. describing :the - Site conditions; :SDG&E :land - leases, power- plant history,
chemical use-and:storage, waste handling, and discharges and monitoring.. The report
also includes sections that describe the potential for SDG&E and surrounding business
operations to impact the Bay. Specific releases attributed to SDG&E in the |10 are also
discussed. The conclusions describe .the distribution and likely sources of sediment
contammatron

AMERICA ;
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This sectlon descrlbes the physical attributes of the power plant and’ surroundlng area,

mcludmg surface and subsurface condltlons and hlstorlcal Iease boundanes

21 Silver Gate Power Plant o R A ‘

The former Plant is approximately 750 feet from the Bay, on the northeast side of
Southwest Marine (SWM) shipyard (Figure 1). The Plant consisted of three main areas,
the power house (bunldrng containing the boilers, turbine generatlon equrpment and
adminlstratlve area), the  switchyard and substation (Whlch distributed power from the
plant and today is an active substatlon) and the clrculatlng water (CW) tunnels (tunnels
extendlng from power house to Bay) The power house and swutchyard are’ on land that

SDG&E owns ‘The CW tunnels are ‘on land that SDG&E Ieases " The ‘Plant’
cont"guratlon is shown in Figure 2, and Flgure 3'is a site” vicinity map that shows the

neighboring properties.

22 Geology and Hydrogeology -

Belt Street is approxrmately commdent with the former shor‘ lne of San Dlego Bay. In'

the 1930s the land southwest of Belt Street was created by placement of fill dredged
from the Bay Consequently, the shallow geology northeast of Belt Street is dlfferent
from the shallow geology southwest of Belt Street

Northea_st;of Belt Street,b there ,_are_ 1t_hree shallow strat’lgraphicuni_t_s: , |

) Variable thickness of fill soil. v
. Five to 10 feet of alluvium/colluvium

. Pleistocene terrace deposits (alsc known as Bay Point Formation).

The @lluvium- and colluvium ‘are generally ‘described as: tan :to gray, dense silty sand.
The 'Pleistocene terrace deposits "are ‘described as brown to- gray ‘brown, poorty
cemented dense to very dense silty sand.

The fill deposits south of Belt Street are reportedly ‘material that was hydraulically
dredged from the San Diego Bay. Field observations of Parcel 2 indicate that the

” Lo 4 2
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surface soil, and: presumably the underlymg fill, is a poorly graded sulty fine sand with.
shell fragments ~ : : o . ‘

- The property and surrounding area are located within the Chollas Hydrologic Sub Area
(HSA 822) whlch is deSIgnated as a non-beneficial groundwater use area by the
Board. = ' :

The depth to groundwater in around the ‘power house is approximately 15 feet below
ground surface (bgs). The gradient is assumed to be westward, toward the Bay.

2.3 © Surface Water Hydrology : :

Because the area around the Plant is primarily paved, rainfall generally results in run-off
to municipal or Port storm drains, which discharge into ‘the - Bay.-  Some individual
properties, such as NASSCO, SWM and SDG&E ‘substations, ‘currently have storm
water capture ‘capabilities; but historically storm water runoff:was directed to the bay.
According to the City of San Diego storm water conveyance system drawings, surface
water-run-off from the power plant and surrounding businesses is conveyed through a
30-inch pipe that runs along Sampsonh Street and discharges into the Bay. Exhibit A
contains * drawings . prepared ‘' by the City and. Port that show. :the ~storm. water
conveyances for the. surroundmg area. v :

A»notlce of:- intent (NOI,) .fon <t»hePla,nt was submitied on March. 27, 1992, to the Board
under the Statewide General Industrial Activities Storm Water. Discharge Permit per
NPDES No. CAS000001, Order 91-13-DWQ. In response to this NOI, the Board issued
the Plant: Waste  Discharge -ID -(WDID) -9 37S05565. -Under -this: permit, the Plant
operated in accordance with a site specific Storm Water Pollution Control. Plan
(SWPCP). A facility drainage plan depicting the location of roof drains and drain inlets
from this plan is included in.Exhibit A..- On October 2, 1995, SDG&E submitted a notice
of termination (NOT) application- to-the Board as a result of the inactive,;s,tatUSffof the
Plant. - This'NOT was approved by the Board on July 23,1997.: :

SDG&E maintained facnhty spill. preventlon and control plans. - These plans descrlbed
equipment processes and associated containment incorporated into the plant design to
prevent non-permitted releases from .the facility.- - A Spifl- Prevention Control- and
Countermeasure (SPCC) plan dated in 1981 was located and reviewed. This: SPCC
plan described site grading, storage, and secondary.containment incorporated into the
Site design. to control material releases. if any were to occur from daily operations. Thls

ENVY 3
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plan described the general direction of surface water drainage across the Site to be to
the east towards Sampson Street and then south towards the Bay. Descriptions of -
secondary containment for all oil storage units were provided and consisted of:

SIRVSL RN Transformers contamed wrthm concrete sumps,

. Eastward grading above the underground storage tanks (UST) away from
the Bay;
e - Six-inch high  curb across the UST area that. contained . potential
; transformer spills or potential minor fuel orI tank overflows;
. A ten-inch high ramp across the driveway into the UST/transformer

switchyard area that bounded the tank area.between the ramp, the power
- plant building and a two foot high retaining wall; . :

. +A sealed drain -valve within the ramp capable -of holdlng up t0.25,000
.- gallons-in the contained enclosure;. . : :
.+~ “Four-inch high curbs.along the power- house burldmg to contaln four small
... ~transformers that served generating-Unit 2; ;
.o A 12-inch-high:.concrete wall-and--a 4-inch. high doorway around the
transformers that serve generating Unit 1; ~ - ‘» .
- & Drainage of turbines"directed into a sump: pump: that dlscharged to
wastewater Void 2 via level-actuated automatic-pumps; E R
. High level alarms on wastewater Voids 1 and 2 to prevent overflow; and
e - Manual release of water required for the secondary contamment areas to“'

ensure onIy Clean water was released

The SPCC plan stated ‘that- there were no report'able"éprlls in“the prior eight years,
mdlcatmg that no sprlls occurred over the penod 1973 to 1981. :

The NPDES storm water perrmt for Southwest Manne (NPDES- Permnt No. CA0109151)
as well"as:figures ‘provided-in the Sediment Charactefizatioh 'study (Exponent,: 2003)
indicated that Southwest Marine storm water was ' historically discharged to the Bay
through eight outfalls located within the Southwest Marine Ieasehold Since 1998, only
one of the erght Southwest Marine outralls has been in use. o :

The storm water convey'ant:e~’system drawings 'Obta‘ined from the City of San Diego are
datéd 1994, Storm drain drawings prepared by the Port for the “durisdictional Urban’
Runoff Management Plan in 2003 depict a 60-inch diameter pipe that: ‘dis¢charges to the
Bay from-the Southwest:Marine leasehold.  This' plan: also depicts an’ abandoned 42-
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inch storm pipe, that hastorlcally collected surface water. from Sampson Street and the
surrounding area, and discharged to; the Bay ThlS outfall was. Iocated within the
Southwest Marme leasehold near Pler 3. : :

Chollas Creek also discharges to the Bay (Figure 1). The terminal area of the creek has
deposits of contaminants that have been flushed from upstream domestic and industrial
operations, which contain various. organic - compounds mcludlng polycycllc aromatic
hydrocarbons.(PAHSs), polychlorinated biphenyls (PCBs), and metals. .

24 Land Leases
The.Plant and assomated ‘switchyard and substations are. Iocated on. property owned by.

Northern Santa Fe (BNSF) Rallroad (formerly the Atchlson Topeka and Santa;Fe
[AT&SF] Railroad) right of way and on State land managed by the Port, formerly
managed by the City of San Diego from 1941 to 1960 at which time the Port was formed
to manage all tidelands adjacent to the Bay. Historically, there have been several
subleases of SDG&E leased land.

Figure 4 illustrates the various lease boundaries for the three parcels that SDG&E has
leased from the Port. The leased land has been referred to as Parcels 1, 2 and 3.

In the next few years, SDG&E plans to disassemble and remove the Plant. SDG&E
also plans to cancel the associated leases of adjacent properties. As part of canceling
these leases, SDG&E will restore the leased properties to a condition mutually
agreeable to SDG&E and the property owners, This restoration may involve
abandonment of the CW tunnels and associated structures.

o Port tidelands

Land leased from the Port, 2.14 acres. This landside area contains an
approximately 525 foot length of tunnels beneath land occupied by Belt Street,
Southwest Marine and ISP Alginates. This is publicly owned land that is
managed by the Port. The visible surface features of the SDG&E CW tunnels
are (a) manhole entryways within the yard of Southwest Marine, and (b) inlet and
outlet structures located on the waterfront. The Port lease documents recognize
this landside area as two parcels.
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“ this’ parcel the tunnels are ‘overlain by a heavrly traveled’ road and
multiple buried utilities that run “berieath ‘ Belt” Street, - “including *
»na’tu'ral g_as. storm sgwer, sanltary sewer, and electr_lc servuce.

““Parcel'2” is a 1.99 dcre parcel that'is” subleased to Southwest"

" Maririé and’ ISP Algmates ‘ISP Alginates “uses their ‘space for
maintenance activities -and parklng ‘Southwest'Marine uses ‘their
space for shipyard operations and parking.

Based on aerlal photographs (see Sectaon 3 1) SDG&E s Parcel 2 has been subleased
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3 0 SITE OPERATIONAL HISTORY o

This section describes the Plant property and operational history.
3 Histo"r‘y e;féProper'ty"a”nd Vicinity

The following is a tabular summary of the history of operatlons on the Plant Site and the
adjoining leased land of Port Parcel 2, with a focus oninformation relevant to
environmental concerns. The best information of historical land uses was obtained from
reviewing historical photographs, copies of which are mcluded |n Exhrblt B. The history
was developed by reviewing a number of records, mcludmg :

-~ Photograph collections at the San Diego Hrstorrca! Socrety (SDHS)
. Aerial photograph. collec’nons at the County of San. Dlego Department of
Plannrng and. Land Use (DPLU) Cartography Department and

S SDG&E rnternal fles | : ‘/1“’;\,1 4‘301&_%.,..(;
FOOPRRRIT Historical: 5ummary
Plant Land Area Port Parcel 3 _
March 1930: land area used for lumber March 1930: parcel was beach and submerged tidelands
storage (SDHS Photo 89-17537-46) o ;
1937 Iand area was vacant v 'March 1937 ‘parcel was vacant, undeveloped recently-
| filled tidelands (SDHS Photo 79-741-226) - '
1941 ~construction of generating Unrt1 "March 1941: - south"side “of parcel - had piles of
began . -construction. debris: (SDHS Photo 79-741-672)
January 1943: generating Unit 1 began 1949 - 1952: parce! used for outdoor storage and
operahng. A S . parking, apparently SDG&E. storage (DPLU Photo

1949AXN_1F_154, SDHS Photo 82-13673—721)

"1852: parcel contained a pond, here named “Pond A,”
. .| with above-grade berms (SDHS Photo 82-13673-718)
SRR TR P 1" 19631+1959: ‘parcel was primarily vacant (DPLU Photo
1953AXN-3m-197, SDG&E photo from 5/59)

June 1955: six SDG&E photographs illustrate location of
an ail/water separator, here named "Structure G’ and a
) mlnor overflow/spill to surface soil '
‘| May_1959: one SDG&E photograph  illustrates that
|-Structure C was " not:-extant, and - another oil/water
separator was present, here named.“Structure D" -
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Hlstorical Summary

“Plantland Area PR *Port Parcel2

6—]97 parcsl contained a pond here named “Pond
B {DPLU Photo 1966-GSVB01-1-112, DPLU Photo
1973-SDPD-26-5) , . :
1966 — present: parcel used for parking, and used for
industrial operatrons of SWM and ISP, Alginates and their
predecessor campanies

1978: wastewater treatment plant brought 1974: use of Pond B dtscontinued
online - : : o

mid-1980s::-electric generatmg activities
ceased .
mid- 19805 - gresen powerhouse and CW

deck unused, substation contrnutng in use

3.2 Power Plant Operational History

The power ‘house “contains “six’ borlers whlch supplred steam to four' steam turbine
Kno ' 0 ' “of the* power plant

began in the early 19405. with’ Unlt 1 Constructloh of Units 2, 3 and 4 proceeded

o rsequentrally uritit-Unit 4 was finished in the early 1950s. The only major addition after

'1952 was the addrtion of a waste water treatment plant, whrch was constructed on the' »

CW Deck in 1978

‘The plant operated almost contlnuously from 1943 to 1974. The power plant was used

Eintermrttently after 1974 to. meet peak demands but generatly ran at reduced capamty

Units:1 and: 2 wefe taken Voff‘-tme in 1983. Units 3 and 4 were taken.off-line-in 1984.

The boi!ers-.burnedv‘natural gas or fuel oil (dual fuel boilers).

After the mid- 19805 the power plant equrpment was mothballed and maintained for a
period. . The mothball maintenance activities likely included dehumidified-air storage of
the turblnes and boilers, degassing and dry storage of the generators, and rinsing and
dry storage of the condensers. The mothball marntenance was discontinued a number
of years ago

In recent years, maintenance was performed to maintain necessary items such as the

basement.sump, pumps, wastewater voids, wastewater void ventilation, plant lighting,
elevator certifications and security. Various parties have occasionally salvaged parts

and tools from the ‘plant, but the majority of the power plant equipment is still onsite.
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SDG&E plans to begin disassembly and. removal of the boilers and turblne generatlng__
units in late 2004

Fuel oil used to fire the boilers was stored.in three 220 ,000-gallon underground storage
tanks (USTs) that were Iocated below the swrtchyard and substation. These tanks
consisted of 12 inch. thrck .concrete Imed wrth a 1/z-lnch thrck steel plate. These tanks
were “temporanly_ ,ol,osed in place " and are not accessrble untul a future time when the
substation equipment is removed. Constructron of the USTs was likely concurrent with 1
power plant. construction, and there was no. documentatlon found that descnbed:
changes to the tank configuration.

San, Diego Bay was used for. non-contact, once- through coollng water in the power
plant. The cooling water was transmitted via four tunnels (two mtake tunnels and two
discharge tunnels), each of which had cross-sectional drmensmns of approxmately 8
feet wide by 8 feet tall. The non-contact cooling water was passed through tube-type
condensers to cool the steam. The tunnels. apparently were constructed concurrent
with construction of Unit 1 and remain in place today..

3.3 Chemlcals Stored and Used 0ns1te .

Table 1 shows a summary of the major chemicals that were used in Plant systems The
table mdrcates the time period of usage and the storage Iocatron Nearly all chemicals
were stored within the plant interior, with the exception of sodium hydroxide and sulfuric
acid, which were stored in tanks on the CW deck; and chlorine, which was stored.
adjacent to. the control house. .Included in Exhibit C are coples of the chemical
usage/purchase. records provrded by SDG&E to the Board per NPDES Permit No.

CAQ001376.

A lube oil system drstrlbuted oil to the turblnes Other chemlcals were. used in small
quantities, such as cleaners and Iubncatmg 0|Is for-ongoing plant repalrs

3.4 Wastes Generated and Stored or Drscharged From the Slte
The. Plant generated several waste streams, including water from coolmg and
wash/cleaning processes, solids from plant repairs and modifications, air stack
emissions, and equipment lubricants. This report focuses on the waste streams that
may have resulted in discharges to the bay, which are prnmarily limited to waste water
streams. The following sub-sections describe the sources of waste water, which are
summarized on Table 2. Additionally, selected relevant process descriptions obtained
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durrng this  investigation are included in Exhibit C. We have also mcluded a bnef
descrrptron of non-water liquid wastes that would have been generated at the plant.

Waste streams underwent various methods of treatment and discharge over the life of
the plant In ‘September 1978 a waste water treatment plant was completed on the CW

deck and subsequently certain aqueous waste streams underwent onsite treatment.’

Waste water charactenstlcs and operational information was obtained ' from’ SDG&E
mternal documents NPDES permrts and Army Corp of Engrneers (ACE) permrts The
primary waste streams that were contained in discharges rncluded the followrng '

o  Non-contact cooling seawater;

e

~ system;
~ Air- preheater wash water;
‘Boiler wash water; |
Chemical boiler tube cleaning water;
Boiler and evaporator blowdown water;
Bilge water collected from the basement floor trench system; and

0 00 000

‘generatlon equrpment such as bearrngs Jackets and compressors

34.1 “Non-Contact Cooling Water
The non-contact coolrng ‘water was used to ‘cool and condense steam in" the

condensers. Sea water was circulated from the Bay through the tunnels at ﬂow rates-

that typically ranged from 120 to 180 million gallons per day (MGD), with maximum
flows of about 220 MGD durrng peak generatron periods when all boilers were in use.

»Domestlc wastewater whlch was drscharged to the sanrtary sewer =

~ Service system cooling water; this Waste was a smiall contributor as it wasf'
" ‘circulated in a contained closed ‘loop system that was used “to cool

Figure 5 shows the basic flow-path of the circulating water through the plant. The only

chemical added to the circulating water was chiorine; which-was ‘used to reduce bio-
fouling. The crrculatrng water discharges to the Bay were regulated under vanous
permrts as descrrbed in Section 4.0. . "
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3. 4.2 . Air Pre-Heater and Boiler Fireside Wash Water

Air pre-heaters were typlcally washed once a year when fi red by gas and tW|ce a year
when using fuel oil. Similarly, the outside (f re3|de) of the boiler tubes were washed to
remove soot and accumulated combustion by-products (scale) from metal surfaces in
order to maintain efficient heat transfer of the tubing. High pressure water was used to
clean the surfaces. Boilers washing averaged two per year. Individual pre-heater
washes generated. about 90,000 gallons of water (SDG&E, date unknown).  The annual
waste stream from the borter washrngs was approximately 140, ,000 gallons per year
(SDG&E 1972). The wash water .was. captured in the wastewater voids, where
suspended solids.were settled The. water was. then pumped into the sanitary sewer
and the. sohds were dlsposed of offsite (SDG&E 1972) Upon. completlon of the waste
water treatment plant, the wash water was. treated onstte and then dlscharged to the
Bay under NPDES Permit No CA0001376

3 4 3 Chemrcal Boiler Tube Cleanmg Water

The; msrde of. the water/steam tubing_in each of the six borlers was cleaned at Ieast
every four years. to. remove. scale AL chemrcat solutron was used to clean the
equipment,, which. was. fol!owed by various rlnses,:lncludlng atkallne solutlons The
cleaning water was captured in the. waste voids, where it was neutrallzed and then
disposed of into the sanitary sewer. Boiler cleanlng chemicals were dlscharged into a
void and subsequently hauled to a disposal site approved by the Board. Neutralized
chemicals were discharged. to the. City sewer (SDG&E, 1972). Upon completion of the
waste water treatment plant in 1978 (en the circulating 'water -deck), the cleaning water
was- freated onsite .and -then. dlscharged to the Bay under NPDES Permit No.
CA0001376 Water that.was untreated, if any, was held in one of the wastewater voids
on the CW deck untll it was drsposed of offS|te

3.4.4 Boiler Blowdown Water _ o
Boiler blowdown refers to the release of relatively clean water from the steam system.
Water, was purged from a low point in the system.to release settled and. precipitated
solids.. Boiler blowdown was conducted on a daily basis and generated approxrmately
5.9 million gallons of water per-year: (SDG&E 1972). It appears that prior to 1978 the
boiler blowdown was routed directly to the CW discharge tunnels (SDG&E, 1972). After
the water treatment plant.-was constructed, blowdown water went.to the wastewater
voids, where it was tested for iron and.copper and then either treated and discharged or
directly discharged to the Bay, if no treatment was needed. Boiler blowdown reportedly
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averaged approximately 75, 000 gallons per month (SDG&E, date’ unknown) Once

operations ceased at the plant, boiler blowdown discharges also ceased

345 Basement Bilge Water

Basement bllge ‘water ‘consisted of liquids that accumulated in trenches in the plant
basement. The WWTP manual (SDG&E, 1978) lists the- followmg ‘waste sources:
“turbine drains, boiler drains, condenser drain pump dralns, cooling water supply drains,
water box drains, service air compressor drains; fire pump drains, relief valve drains,
condénsate storage and overflow’ and’ “condensate maketp pump drains.” The
basement bilge system was divided into two areas, the turbine side and the boner side.
Dlagrams from 1965 show that bllge water from the turbine ‘side was plped into the
discharge cooling water tunnels, andthe bilge water from the boiler side was pumped,
via an 8 inch diameter pipeline, to an “oil-water separating pond" located on Parcel 2;
referred to as “Nobles Lake", which was used for evaporation and settling. However, it
is noted that an ACE application (SDG&E, 1972) stated that only blowdowri and’ coollng
water were dlscharged to the CW tunnels, whéreas’ other wastes were d|sposed of by
evaporation dlscharge to sewer or offsite ‘disposal.” Some water from the pond ‘was’
d|schargod ‘to the Bay. A more detailéd description of the settling pond is contained in’
the Site Assessment Repon Tldeland Lease Area, Srlver Gate Power Plant, (ENV
Amenca 2004). '

In late 1974, SDG&E ceased using the pond due to changing eivironmental practices’

and regulations.  From 1974 to 1977, all bilge wastewater was acéumulated in three
wasteéwater voids in the CW deck area of the ‘power plant (total capacity of the voids
was 270,000 gallons), from which it was either treated ‘onsite or discharged in batches
to the City sanitary sewer. In 1978, SDG&E completed construction of 4 wastewater
treatment plant, after which bilge water was treated onsite pnor to dlscharge mto the
Bay )

Today, dlscharge of the facility's mmlmal wastewater is conducted on ‘a batch basis. All
facility wastewater is collected in the equlpment sumps and ‘the-plant bilge trench
system. The wastewater is ‘accumulated in Void'No. 2, tested and discharged under
permit to the City sanitary sewer system. The wastewater consists of mostly rainwater
and possibly in-seepage of groundwater. Recent batch discharges ificlude 105,500
gallons in 1998; 29,500 gallons in October 1999; and 49,500 in April 2001.
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network of pipes and heat
: : ischarges. The water was treated with
sodium dichromate as a corrosion |nhlb|tor Although no documentation was found
describing draining :and replacement:of .coolant, chemical usage:logs described annual
purchases of additional sodium chromate. One instance of a leak into the cooling water
was documents in the complsance records.

3 4 7 Non-Water Ltqmd Wastes = .
Wastes that were:generated. separate :from: water streams lncluded a lube oil system,;
which:circulated oll.from reservoirs through the:generating turbines. The lube oil system
included: eight: oil storage: tanks, the largest of which was 3,000 gallons. The tanks:
drained te:a 20,000:gallon sump.  From at least 1980 onward: the sump was: equipped
with level-actuated pumps that discharged to Void No. 2, where oil would be contained
and appropriately disposed or treated (SDG&E, 1981).
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4.0 FACILI TYDISC ARGE MONI TORING RECORDS

This " section--summarizes waste dlscharge records: for the waste water streams
deséribed in Section 3. : L . .

Discharges from the former Plant began when Unit 1 started generating in

approximately 1943. Little information is available to document facility discharges prior:
to 1969: Starting in 1969, discharges: were regulated by the:Board, ACE, and-the:
United - State’ Envirohimiental = Protection i Agency (USEPA).  Discharge permit.
applications, compliance: records, ‘and facility-agency correspondence documents. were
reviewed for the penod 1969 through 1995 In Apnl 1995, the Plant NPDES permlt was: -

rescinded.

4.1 DISCHARGE PERMIT HISTORY
The first RWQCB Order, Resolution 69-R32, was issued by the Board in 1969. This
resolution governed discharges during the period 1969 to 1974. In 1974, a NPDES
permit (CA0001376) was adopted (Order 74-90) succeeding Resolution 69-R32, which
was applicable until 1976. The plant's NPDES permit was subsequently renewed in

1976 (Order 76-9) and in 1985 (Order 85-07). A description of each of these permits is

provided below, and Table 3 summarizes the permit conditions and discharge
limitations.

42 RESOLUTION 69-R32

In July 1969, at the Board's request, SDG&E submitted a Report of Waste Discharge
(ROWD) for the plant (Exhibit C). This ROWD described the plant's management of
waste streams and cooling water discharge. It also specifically stated that all boiler
chemical cleaning wastes were hauled offsite. Resolution 69-R32 was adopted by the
Board in November 1969 (Board, 1968). This resolution regulated facility chemical
usage to those chemicals already in use. These chemicals were identified to be sodium
phosphate, sodium chromate, and ferrous sulfate. SDG&E was required to submit
chemical usage data on a monthly basis pursuant to this resolution. Discharge
practices pursuant to this resolution were described as follows:

. All industrial wastes, other than cooling water and boiler blowdown, were
to be excluded from the discharge to the San Diego Bay;
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-« Chemical cleaning of the boilers was conducted- every other year. All
wastes from this process were hauled offsite; g : ,
o All domestic waste was discharged to the San Diego Metropolltan Sewage

System; and :
e ‘The amounts of boiler cleaning waste generated -and the pomt of disposal

for each boiling event was to be documented.

In June 1971, a permit application under the Refuse Act per 33 U.S.C. 407 was
submitted to the ACE. - It:indicated that facility discharges consisted of “relatively” pure
‘water -fromboiler blowdown. The ACE permit application also stated that “Other wastes
are excluded from this discharge and are disposed of by evaporation and/for city sewer
(where approved). In:some cases, disposal is made by hauling to an- approved land
disposal facility” (USEPA, 1972) » "

Additional waste stream treatment. details were required by the ACE in response to
SDG&E: application under the Refuse Act to discharge: non-contact cooling water into
the'Bay. ' In:this' response, dated June 1972,. SDG&E indicated that boilei blowdown
was ‘conducted ‘daily:and: generated “approximately - 5.9 million. gallons peryear ‘of
wastewater: . Boiler wash (boiler tube fireside wash)-was conducted on two boilers, per
year and generated- a-volume of 140,000 gallons per year.  The SDG&E response
stated-that-wash: water from this process “...is-drained:into-a holding cistern:and. the
suspended solids allowed to settle. The liquid portion is neutralized to a pH-of 6-7 and
pumped to the City sanitary sewer. The remaining solids are hauled to a disposal site
approved by the California Regional Water Quality Control Board” (SDG&E, 1972). A
boiler-cleaning (boiler chemicalcleaning):was performed on two boilers per-year, “The
boiler cleaning chemicals are discharged into a holding tank and hauled to a disposal
site approved by the California Regional Water Quality Control Board” (SDG&E, 1972).

Constituents  monitored- pursuant to ‘the -requirements of-this: resolution included flow
rate,"temperature; total suspended solids (TSS), total phosphorous, dissolved oxygen
(DO), -oil.and. grease; and pH. - Discharge limits were based on a comparison between
parameter concentrations in the cooling water intake versus the cooling water outlet.
Quarterly reports were submitted to the Board. These: reports. presented monitoring
results for-each month in the quarter. -The effluent limits for temperature, TSS, and -oil
and grease were established based on a comparison with the intake cooling water
levels. As a result; the-maximum temperature -increase could not exceed 22 degrees
Fahrenheit or an average temperature increase of 15 degrees Fahrenheit, no
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measurable increase in TSS was allowed and no more than 0.01 mg/L of oil and grease
could be added to the Bay Monltonng records are descrlbed in Section 4.7.

4. 3 ORDER 74-90

Order 74-90 was adopted in December 1974 and:covered-the penod December 1974 to
June 1976. It described one facility discharge referred to as “discharge 001, cooling
water.” It stated that this discharge averaged 165.6 MGD and contained an average
daily TSS concentration of 5.7 mg/L.and a total iron daily- average concentration of 0.20

mg/L. This order did not allow the discharge of oil, as.defined by 40 CFR 110, at any

time. It further stated that screenings, sludges, and other solid waste must be disposed

of in'such a manner-as they do not enter any navigable waterway or tributary and that

stormiwater:runoff shall be routed so that it does not come in:.contact wnth raw-materials,
chemicals, and contaminants. :

Constituents monitored pursuant to the requirements of this order consisted of flow.rate;-
temperature, TSS, DO, oil-and: grease, total residual chlorine, settleable: solids;.and pH;’
Similar‘to Resolution 69-R32, no measurable increase in TSS:was: allowed and the:
maximum:temperature increase-could not exceed 22 degrees: Fahrenheit or.an:average-
temperature ‘increase of 15 degrees Fahrenheit.: In addition, the:order:stated: the:Bay-

water must not be reduced to less'than 4.5 mg/L of dissolved oxygen. - Oil:and-grease,

total ‘residual chlorine, -and: settleable solids had set concentratlon and-daily- Ioadlng' |

reqwrements

Quarterly reports were submitted to the Board. - These reports presented monitoring.

results for each month .in-the quarter, which-are- described:in greater detail in:Section
4.7. '

44 ORDER76-9
This order was adopted in May 1976 and covered theperiod May 1976:through June

1985. - This"permit marks: thefirst period when metals-analyses for. copper:and iron in-

wastewater were required. In addition, during this period .of: operation :and:monitoring,

SDG&Ewas ‘required to-meet the new EPA steam -electric generating: categorical:

effluent limits for low volume wastes, boiler blowdown and metal cleaning wastes. To
accomplish this, SDG&E constructed a- wastewater treatment plant. for wastewater

processing. ~This:plant was brought-on-line in September 1978.and: was used to treat.

the metal cleaning waste and low volume waste prior to-discharge from the facility.
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Waste streams under this permit were divided into combined. waste discharge

(discharge 001), metal cleaning waste (discharge 001B), boiler blowdown (discharge
001C), .and -low. volume waste (discharge 001D). . The combined:_ waste discharge
consisted of non-contact cooling water used to cool the condensers and pumps and
other waste discharges that entered.the Bay. ; Metal cleaning wastes were associafed
with: boiler wash and-air pre-heater wash water (if chemicals were used) and all
chemical cleaning wastes from boiler c,l,eanjings.‘ Low volume wastes consisted. of bilge
water, drainage of: the,_service_water‘sy.,_stemspent. circulation water, and any equipment
drip water that entered into the power house basement bilge trenches. .

Monitoring of the imetal cleaning waste stream, the boiler blowdown waste stream, and
the-low volume waste. stream was. suspended under this-order.via Technical Order 77-
29 and subsequent:amendments thereto, issued by the Board from July 1976 through
April: 1978. This, was-done to.allow SDG&E time:to reconfigure equipment and. piping
and. to -construct the.. new: wastewater treatment plant. As a result,.copper and iron
monitoring did not- begin: until June 1978. ;

Monitoring .under Order:76-9 included monitoring of the cooling water. intake for TSS, oil
and-grease,.and total copper. -Discharge 001 was monitored for. temperature, TSS onl
and:grease, free-available chlorine; pH, .and total copper. Howevyer, monitoring. Ilmlts
were . only set.for temperature and free -available-chlorine. There. ‘was na, limit set for
total copper in this discharge. The compliance. records suggest that TSS,. oil and
grease, and total copper were compared with an influent sample collected from the
cooling water intake .at the same time as the effluent sample to ensure the discharge
was not-adversely impacting. the Bay. Discharge .001B .and. dlscharge 001C ‘were
monitored. for TSS, total. copper, total iron, .and oil. and grease, . Concentration limits
consisting of an allowable 30-day average and daily maximum.concentration limit were
established: Additionally;: a 30-day average mass loading requirement. and .a daily
maximum -mass loading.were: established for, each. of these parameters.. Discharge
001D.was limited to TSS.and oil and grease with concentration.and ‘mass loading limits.

Monitoring reports were submitted-on a monthly basis to the Board. In addition, a year-
end annual report was. submitted which presented. the average monthly. concentration
measured for each waste stream in tabular form and on. trend. plots.. Compliance
records are described in Section 4.7.
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4.5  'ORDER85-07 ’ s -
This order was adopted in January 1985 and covered the period January 1985 through

April 1995 wheh SDG&E rescinded their NPDES permit. Similar ‘to Order 76-9, this:

order ‘permitted the “discharge of combined’ waste; metal cleaning waste; and low
volume waste. Order 85-07 ‘permitted the discharge of once-through-cooling water,
circulating pump lubrication water, and evaporator boiler blowdown water to the Bay

without treatment. Pursuant to'Order 85-07, the.combined dischargé consisted of once--

through non-contact cooling water, and-treated waste streams including cooling water
pump lubrication wastes, low volume ‘wastes and metals cleaning wastes.

Metal oleaning ~wastes “included waste water - from ‘periodic ‘boiler - tube - chemical’
cleanings, air preheater wash water and boiler fireside wash watet.”” Treatment per’

permit requirements consisted of neutralization, chemical precipitation and flocculation.

At times, boiler chemical cleaning waste ‘was collected’ and shipped' offsite to' an-
approved disposal facility. This was a common practice’ in later years when little- metal

cleaning wastewater was generated due to intermittent operation' of ttie plant. -

Low voluine wastes included ‘condenser cleaning wash water, bilge watér; -evaporator:
blowdown,  boiler ‘blowdown “and’ water " collected - from'“floor ‘and “sample drains’
throtighout the facility. “ This waste stream, except for ‘boiler blowdown:4iid. evaporator:
blowdown was collected prior to discharge, Isolated sampled treated rf necessary and'*‘

subsequently released from the facrllty

SRR e

Monltorlng results were submitted monthly, semi-annually,’ and annually to the Board."
Monithly repotts™included’ temperature data for both the‘inflient and efluent. ~ The'

combined discharge waste: stream was mionitored for temperaturé, TSS, oil'and grease,
pH, and total residual ‘chlorine. - Limits  existed for the instant and daily- maximum
concentration ‘and daily mass loading were required for total residual’chioriné: “The
metal cleaning waste 'stream was-monitored for TSS;oil and grease; total iron‘and total
copper. ' Limits existed ‘for instant‘maximum allowable concentrations; daily maximum:
allowable concentrations, monthly average allowable concentrations, instant maximum

allowableloadings, daily maximum allowable Ioadlng, -and-monthly average ‘allowable
loading for each parameter.. The low volume waste’ stream was monitored for orl and

grease and TSS with concentration and mass loading llmlts

In the semi—annual monitoring reports required pursuant to Order 85-07, SDG&E was
required to monitor the combined discharge for toxicity, metals consisting of arsenic,

ENVEE 18
AMERICA
e t Report for R9-2004-0026
Silver Gate
July 14, 2004

FASDG&E\Silvergate\sediments\lO report, 7-04\Technical Report 14Jul2004.doc

SAR193295




cadmium, -chromium, copper, lead mercury, nickel, silver and zinc, cyanide, ammonia,
phenols, pesticides, and organics. Limits- were set for the instant maximum
concentration and the instant maximum loading for each of these parameters A six
month median toxicity maximum limit was set for the low volume waste in the. semi-
annual monitoring reports. However, there was no additional monltormg required for the
metal cleaning waste.

The semi-annual report for Order 85-07 required monitoring of the in-plant waste
stream. -The.in-plant waste stream represented a pre-discharge. wastewater sample of
all-in-plant waste streams combined including- the metal cleaning waste and low volume
wastes such as boiler and evaporator blowdown.. Limits .for the in- p!ant waste were
established by the Board for. metals consisting of arsenic, cadmium, chromium, copper.
lead mercury, nickel, silver and zinc, cyanide, ammonia, phenols, pesticides, and
organics. Monitoring limits for these parameters were set for instant maximum
concentration, instant maximum Ioadlng, dally maximum loading, and 6-month medlan,
maximum loading. e amr : .

The monttenng Irmlts for the. combmed dlscharge and m-plant waste were set. by the
Board using the California State Water Resources Control Board (SWRCB) Ocean Plan.
Water Quality Standards. This method.was:used to. set effluent limits. for mass. loading
requirements due to-the absence: of standards for bays and estuaries. These limits
were:set based on full-scale operation. of the.plant (all-units running).  However, since
SDG&E: did not operate at: full-capacity: during the majority of the period covered under
this permit, the Board required SDG&E to compute actual-loading limits based on the
actual flow rate on the day of sampling. Thus, the limits outlined in Table 3 were not the
actual limits for the plant, unless the discharge flow rates were at full permitted flows.
Instead, SDG&E was required to-meet much lower, more. stringent. limits than those
shown in the table-due to actual discharge flows. Compliance records are described in
greater detail in Section.4.7.. C et e

‘4,6 WASTE STREAM SAMPLING METHODS . 3 o

There was little documentation - available descrlblng actual waste stream sampling
locations. Information with regard to sampling locations for NPDES monitoring under
Order 85-07 was available and is presented below for each waste stream. - It:has been
assumed that similar. sampling- locations were - utilized -in previous: years as. facility
operations remained constant, other:then the construction of the wastewater treatment
plant in 1978. The combined discharge was sampled from the CW deck within a void
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space or as the waste exited the facility at the CW- outlet tunnel located on the south
snde of the CW deck adjacent to the mlet tunnels =

Combined Dlscharg ' N :
The combined discharge sampling was conducted at the location where the two 8 foot
diameter tunnels exrted the facility en route to the Bay. »

Metal Cleaning Waste _ : R AT :

The metal cleanmg waste stream was sampled fromvarious 'locations following
treatmeént in'the wastewater treatment plant.” -Composite samples collected for TSS,
copper, and iron- were collected from the multi-stage filter outlet of the wastewater-
treatment plant Samples collected for oil and grease analysrs were collected from Void
2 on the CW deck : ' ‘

Low \ _qumé--*Wa’ste ‘ © o e Lo i

The low volume waste streams were sampled prior to discharge to the combined !
discharge. Low volume waste streams such as bilge water were always directed to a

void “for settling and* separation:: 'Samples for- TSS Wwere ‘collected as ‘a ‘composite’

sample” from- the” multi- -stage filter outlet on'the wastewater treatment plant. =Oil and-

grease grab samples were collected directly’ from the ‘void. If ‘a"batch ‘of low volume

waste was not sent through the multi-stage filter on the 'wastewater treatment plant, it

would be isolated in the void, sampled and‘then released to'thie Bay. ‘Boiler blowdown

and evaporator blowdown were sampled prlor to the comblned dlscharge from sample

pomts Iocated wrthm the plant : £ T

In-Plant Waste — : A :

The in-plant waste was 'also sampled pursuant to semi-annual monltorlng requirements
set by the Board. This waste stream was sampled prior to discharge into the non-
contact cooling water in the CW tunnels. Typically, the in-plant waste: sample was
collected from the voids prior to being combined with the non-contact cooling water. In
the event an exceedance occurred in the ‘combined discharge sample, the in-plant data
could be used to determlne if the source was from the plant wastewater.

4.7 MONITORING RECORDS
Pursuant to Resolution 69-R32 and NPDES CA0001 376 (Order 74-90, Odder 76-9 and:
~Order 85- 07)', monitoring data were submitted‘to'the Board. The compliance: records
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were reviewed to |dent|fy and evaluate instances when permlt limits were exceeded.
Tabte 4 summanzes avarlabte momtonng records and lists permit exceedances

The following sections discuss the monitoring results for each compliance period where
specific exceedances of chemicals of concemn (COCs) relative to. the current 10
occurred The COCs included in the 10 and presented herein are cadmrum chromium,
mercury,. nickel and PCTs. Total suspended solids are also mcluded |n thls discussion
since they may have contained COCs

4. 7 1 Resolutron 69-R32 v

The compllance records Iocated for review at the Board and in SDG&E |nternal files
were hmlted to the year 1974 although |t is noted that this resolutron covered the period
December 1969 to December 1974, LJnder this resolution, quarterly reports were
submitted to the Board. ' R o

Durlng the year 1974, the complaance records reviewed indicated that TSS compllance"’
limits. were exceeded TSS complrance I|m|ts were set based.on the dlfference between‘
mﬂuent and efﬂ" 2t concentratto__ S ,,,of the cwculatmg water from the Bay The criteria,
set by the Board did not allow any increase in TSS concentratrons The complrance
limits for TSS were exceeded seven times during 1974. However, the magnitude of the
exceedances is not known as SDG&E reported only that the TSS concentration
between the mtake and discharge water exceeded 0 mrlhgrams per liter (mglL). TSS
exceedances were described in an SDG&E June 1 974 mternal memorandum to have
resulted from sample vanatlon between the mﬂuent and duscharge water This is
understandable given the very Iarge votume of Bay coollng water- bemg sampled and
the dlfﬁculty of ensunng that lnfluent samples were collected from the same water as
the effluent samples. This memorandum mdrcated that new samplrng methods were
belng researched to ensure samphng data were representatlve of actual condltlons

4.7.2 Order 74-9

Compliance. records for this order were reviewed for the period. December 1974 through
June 1976. TSS hmlts whtch were the same under this Order as for Resolution 69-R32,
were exceeded . on seven occasions durlng this period. TSS concentration
exceedances ranged between 0 1 mg/L to 1.6 mg/L. These seven occasions indicate
that exceedances of the compllance limit occurred only 1.4%_ of the time during. this
period. Slmllar explanatnons for the TSS exceedances were given dunng this period as
were prowded during the 1969 to 1974 penod namely sampling - methods and
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laboratory analytical precision. Again, compliance reports submitted to the Board
indicated that a different method of sampling was bemg researched to ensure
representative data were obtained.

4.7.3 Order 76-9

Compliance records for this order were reviewed for the perlod June 1976 through
January 1985. Limits for TSS in the low volume waste stream were exceeded in one
sample in May 1981. This sample exceeded the 30-day average concentration of 30
mg/L (measured TSS concentration of 66.9 mg/L); the daily maximum concentration of
100 mgIL (measured TSS concentration of 126 mg/L); and the 30-ddy average mass

emission fimit of 23.8 lblday (computed TSS 30-day average mass emrssron fimit of

34.2 Ibs/day) “There was no explanatlon provrded as to the ‘cause of these
exceedances In the documents available for review.

4.7.4 Order 85-07

Complrance records for this order were revrewed for the period January 1985 throughj 3
plant shutdown in April 1995 There Were no exceedances of the monthly comphance":‘
limits durlng this period. However seml-annual comphance limits were exceeded over“

three time’ perrods for chemrcals |dent|f ed in the 10.

The first exceedance occurred for chromium during the first half of 1985 in the in- plant"'j_
waste stream The chromlum srx ‘month median m-plant mass emrssron limit of 0.0011
Ibs/day was exceeded “The plant computed a concentration of 0.0794' Ibs/day
chromium in June 1985 durlng a small plant discharge from void 1. An explanatron for

this exceedance was not provided. The plant was operating in stand- -by mode ‘and
made infrequent drscharges during the first half of 1985. According to the semi-annual
compllance report it appears that a combined waste drscharge was made on June 3,
1985 and not on June 25, 1985, when the small waste volume (approximately 0.017
MGD) was discharged from void 1.

- During the first half of 1988, chromium exceeded the com’pliance limits on two sampling
events. On April 6, 1988, the in-plant waste stream chromium six month median mass
emission limit of 0.1477 Ibs/day was exceeded (computed six month’ median mass

emission limit of 0.2983 lbslday based on an in-plant flow rate of 0.07 MGD). On June
15, 1988 the chromium combined discharge instant maximum concentration limit of 78

micrograms per liter (ug/L) was exceeded (measured chromium concentration of 240

ug/l); the combined' discharge chromium mass emission limit of 3.798 Ibs/day was
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exceeded (computed chromium mass emission limit of 11.69 Ibs/day based on a ﬂow
rate of 5.84 MGD); and the chromlum six month median’ in-plant waste mass emission
limit of 0.3798 Ibs/day was ‘exceeded (computed chromium six month median mass
emission limit-of 0.908 |bs/day based'on a:flow rate of 0.038 MGD: - It.is.important to:
note that the chromium concentration in the cooling water inlet was approximately 170
ug/L.

Due to the mrtlal chromlum exceedance that occurred in April 1988, SDG&E conducted
an |nvest|gat|on of their facrllty and re- sampled in June 1988 during their next facility
discharge. It was determined at this time that"the’ chromrum present in the in-plant
waste stream and subsequently ‘in the combined waste discharge leaving the facility
resulted from a leak in the plant's service water system. This waste stream was
immediately isolated to prevent further dlscharge Remalnlng wastewater onsrte was
hauled offsrte for fi nal dlsposal B

The final chromlum exceedance occurred durrng ‘the ‘second “half “of 1989. The
chromlum' combmed dnscharge mstant maximum concentration of 78 ugIL was
exceeded (measured concentratlon “of 1,022 ug/L) during this period. The in- plant
waste stream was sampled at the same time as the combined ‘discharge, and it
contained essentially no total chromium (concentration less than 4 ug/L). In response to
the elevated concentration of chromium in the combrned dlscharge SDG&E performed
a facmty lnspectlon to ensure no leaks or spllls had occurred it was concluded that all
plplng and valves were i good condltlon F acnlty data were further evaluated to |dent|fy
the cause and/or source'of chromium. The flow" rate for the coolmg water was
approximately 19,300 gallons per minute (gpm) and the'in- plant waste stream had a
flow rate of apprommately 128 gpm. Thus, the combmed dlscharge flow rate was
'apprOleately 19,428 gpm at the time the exceedance occurred Usmg ‘these ﬂow
rates and assuming a concentration of 0 uglL chromium in"the Bay, it was ‘estimated
that the in-plant waste total chromlum concentration would have needed to be
apprommalely 155, 200 ugIL to result in the measured concentratlon of 1022 ug/L
present in the combined dlscharge ‘Since the in- pIant waste stream was sampled and
did not contain chromium, it was assumed that the Bay water was the source.
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5 0 POTEN TIAL FA CILITY RELEASES OF ME TAL AND
SEREE ORGANIC COMPOUNDS RN

The 10 identified several metals and polychlorinated terphenyls that were detected at
elevated concentrations in sediments at the north end of Southwest Marrne s leasehold.
This section descrrbes potentlal cocC releases to the bay through Plant facility
operations.. It also addresses three specific SDG&E historical releases descnbed in the
10 that were assocrated with the plant and nearby facrlrtres

5 1 POTENTIAL RELEASES FROM FACILITY OPERATIONS ’ v
The Plant generated several waste streams as descrlbed in the prevrous sectlons
Historical documentation shows that operational practices typically prevented facrlrty

generated contaminants from entering the Bay. In 1978 the WWTP became.

operatronal and served to further reduce, potentral releases to the Bay Prror to 1978 the

contarnment voids located on the. CW deck were used to capture vanous waste streams ‘

and allow off-srte dlsposal

5. 1 1 Brlge and Blowdown Water

Two waste streams may have discharged | metals and organlcs to the’ Bay durrng the

early operatron of the plant (prror to 1974). Accumulatlon of quurds |n the turbine side

bilge trenches appears to have been drscharged to the crrculatrng tunnels that went

directly to the bay (based on a 1965 plant diagram). Brlge ‘water contarned various
quurds as described in Sectlon 3. 4.5, Bilge water from the borler srde was pumped to an
orl/water separator and/or a settlrng pond in lease Parcel 2 where orly materlal and
sollds were separated before dlscharge to the Bay.

Potentral reIeases rn the brlge water may have included oil and grease from equrpment'

lubncatron total suspended solrds from water system drains and possrble service
system water Ieaks or sprlls that contarned chromrum Vl

The second direct Bay discharge was from boiler and evaporator blowdown water,
which may have contained solids and low level metals. After the WWTP was
constructed, blow-down water was captured in voids, tested, and treated if necessary
prior to Bay discharge (SDG&E, date unknown). Although permits allowed direct
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discharge of blowdown water, waste streams were sometimes comblned such that they
required testrng and potentral treatment prlor to dlscharge

Water discharge sampling and analyses from 1974 onward showed occasional permit
exceedances of total suspended solids, oil and grease, iron, copper and _chromium
(Table 4)

§.1.2 Chromium Usage

The 10 listed several specific chemlcals of concern for the Plant one of which was
chromium, Chromlum VI was used at the plant in the form of sodlum dlchromate as a
corrosion |nh|b|tor ln the serwce water cooling system. Annual NPDES reports from
1976 through 1994 listed the amount of sodlum dlchromate used annually at the plant,
which ranged from Oto a mammum of about 1200° pounds (Exhrblt C). Thls was the
only source of chromlum found in plant documentatlon

The servnce water was a closed Ioop system that d|d not have dlrect dlscharges to the
Bay Operatronal data indicate only extraordrnary events such as leaks and spllls could
have released chromlum to the enwronment Leaks in the. system may have |mpacted
cw tunnel drscharges (as descnbed in chrome exceedance in 1988 Table 4) Leaks or
spills. may have also dramed to the bllge system whlch would have been pumped to
Parcel 2 settllng ponds prior-to 1974, No documents descnblng spllls or unauthonzed
releases of sodium chromate were found

5.1.3 Storm Water Runoff ,

Site surface waster. hydrology is descnbed |n Sectlon 2 3. On the north (substatlon)
side of the plant the site surface slopes eastward to Sampson Street where storm water
runoff is channeled to storm dralns that dlscharge to the Bay. Water on the substatron
srde of the plant is contanned by berms that have been 1n place smce at Ieast 1981
the ground surface .of the substatlon is. covered wrth gravel Wthh t' lters potentlally
eroded sediments. The CW deck, Wthh is on the south side of the pIant |s about 10
feet lower than the surround:ng surface grade Water from the roof and cw deck drains
into the open CW tunnels, _Parking areas on the south srde of the plant drain dlrectly to
Sampson Street.

No documentatlon was. found that descnbed spllls or leaks outsrde the plant that would
have impacted storm water runoff, Chemicals were reportedly kept inside the plant, or

ENVEY 25
AMERICA
Report for R9-2004-0026
Silver Gate
July 14, 2004

. F\SDG&E\Silvergate\sediments\iO report, 7-04\Technical Report 14Jul2004.doc

SAR193302




had secondary contamments, Wthh would have prevented releases to water_runoff.

Potential releases due to storm water runoff do not appear to be a concern.

5.2 SDG&E RELEASES NOTED IN INVESTIGATION ORDER

The 10 identified three specific’ releases that may have impacted the Bay sediment.

Each of these releases was researched to determine potential impacts to the bay.

5.2.1 Transformer Oil Spill, 2295 East Harbor Drive and Sampson Street

This release was documented in the Board files in the Historical Occupancy Search
Report prepared by Woodward Clyde (1995) on behalf of Southwest Marine in May,
1995. The release was dlscovered through a federal database search completed by
VISTA on behalf of Woodward Clyde The release was ‘reported in the Emergency

Response and Notification’ System’ (ERNS) federal database maintained by the USEPA.

Similar documentation of the release was recovered by BBL durlng a federal database

search in October 2000 on behalf of ENV America. Information available in this USEPA
database, Wthh can be V|ewed on’the “internat, 'indicates that in ‘April 1988
approxrmately 40 gallons of transformer oil contalmng 1,400 ppm PCBs was spllled onto”
asphalt ‘and a small area ‘of soil as ‘a result of a Ieaklng transformer ‘The database’
lndlcates that the Splll was cleaned up ‘and the area was re-sampled “No records exist’
at this address under the name SDG&E at eiffiér the Board or the DEH.’ Further, al
records for this address maintained by the DEH show ARCO as the property owner"‘

SDGAE reported that they had no information on this event.

5.2.2 Underground Storage Tank Releases, 2141 Main Street

Underground storage tank (UST) f’les for two ‘tanks, #801 and #802 were revrewed at
the DEH and the Board offices. ‘These f les lndlcated that a release correspondlng to
moist, stamed soil 1 was first documented in 1986 from tank #802." It was also noted that
the tank was emptied and taken out of service in 1982. Tank #802 was fi rst mstalled in

1970, had a capac:ty of 500 gallons, and was used to ‘store diesel or gaSOIme fuel’

between 1970 and 1982. Corrosion holes ‘were observed in'the tank's steel frame in
1986 following dlscovery of the stained soil. In-situ biorémediation was implemented as

the site remedial action for groundwater. Groundwater maodeling was completed to’

determine if the release had the potential to impact the Bay at concentrations that would
exceed the Bay standard of 21 ug/L. The modeling results showed that the ‘benzene in
groundwater (maximum concentration of 3.1 mg/L) would not reach the Bay, which was
1,800 feet away. A no further action decision- was |ssued for the Slte in 1994 by SD
DEH in conJunctlon/agreement with the Board.
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5.2.3 Wastewater Ponds, SDG&E L Land (Parcel 2) ~

San Diego Board files document the ‘_drs ysal of - waste via evaporatxon ponds in an
Army Corp of Englneer drscharge permit dated 1971, These ponds were reportedly
used to settle solids and separate oil and grease from bilge water as described in
Section 3.4.5.

The hlstory of the slructures is described in deta|l in. a separate report by ENV Amenca
(2004), which summarizes site, Jinvestigation activities conducted in 2003 Aerlal photos
showed a total of four structures on Parcel 2 over the course: of .about 20 years These
structures consisted of what are interpreted to have been two oil/water separators and
two settling/evaporation ponds. Only one release was documented. i in available. records.
One -of the oiliwater separators became plugged in. 1955, spllllng waste to the landi
surface, . . :

A few of the sonl samples collected from borlngs dnlled as part of th 2
mvestrgatron contained: . hydrocarbons polychlonnated brphenyls .and. etal_s qn_soil
(analytical results are. in: Exhibit D)... The. investigation results in there.-
localized residual waste .in.former “Pond B, -Boring B2 penetrat( ‘ v A
approximately 2 feet below grade beneath which was clean soil, Groundwater samples
from .the . borings -indicated. there. -was . : o - appreciable .impact- to. the.. -underlying
groundwater. Neighboring shlpyard operations may have also contrlbuted wastes to the
structures, as aerial photos indicate that Pond B was within a fenced area of Southwest
Marine’s shipyard from 1966 onward

Use of the ponds was termlnated’ by 19?4 w'ith the adoption of the first NPDES permit
(Order No. 74-90) issued by the. SD. Board to. the Plant. Upon completlon of the WWTP
in 1978, treatment of waste streams was conf ned to the CW deck
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6.0 DIS TRIBUTION AND SOURCES OF CHEMICALS IN

Finding Number 10 of the 10 inferred that elevated concentrations of cadmium,
chromium, mercury, nickel and polychlorinated terphenyls (PCTs) documented by
Exponent (2003) in ‘sediments at the north end of SWM's leasehold, were ‘due in' whole
or“in part to dlscharges from SDG&E's’ operatlons "However, the inference is not
supported by Exponent ] (2003) data and the site’ hrstory *

ENV Amerrca prepared new isoconcentration ‘maps for" ‘the Exponent (2003) data,

because the’ ‘Exponent report presented isoconcéntration contour maps“of chemical’

results without including relevant data such as concentrations at individual sample
stattons bathymetry or boundaries of prior dredging. Addltronally, Exponent's

|soconcentratton ‘contour ‘maps ‘did not " account for the potential effécts of the Silver:

Gate crrculatlng water system upon local Bay' crrculatron and sediment’ deposrtlon inthe

vncrnity ‘of the crrculatmg ‘water rntake and drscharge The followmg text descnbes our:

ana y sns of the dlstnbutron and sources of chemrcals in sedtment

61 “SOURCES OF" CONTAMINANTS AND INFLUENCES ‘ON CONTAMINANTi

~ DISTRIBUTION
The potential local sources of releases to the Bay include:
. Releases from the SWM shipyard, including:

o Surface water runoff from the shipyard and prers
- ‘o ' Direct discharges to the Bay;-
'« Discharges from City and Port storm sewers; -
. Potential release from the chemical plants located on the north side of
SDG&E's leasehold; and
. SDG&E’s discharges of circulating water.

The preceding sections of this report described SDG&E'’s known and potential releases

to the Bay.

The shipyard had documented releases to the Bay. For instance, Woodward Clyde
(1995) stated that the SWM shipyard property “dust suppression system for blasting
house consisted of blowers directed at the bay with a water spray to cause dust to settle
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into the water” and “all waste generated on the dry dock mcludlng blast grit, palnt etc.
were dlscharged into the bay

Figure 6 illustrates the probable current flows that would have occurred during periods
when the circulating water system was active at Silver Gate. The Silver Gate circulating
water system had a maximum pumplng capacity of 222 million gallons per day, or
154,000 gallons per minute (at peak, operatlon) ‘The crrculatmg water intake and
drscharge streams - at the shorellne were separated by sheet pile jetties. Several
historicalphotos of the water front (e g. Exhlblt B, 1952 photograph, SDHS 82-13673-
718) illustrate that the dlscharge flowed into the Bay from the dlscharge outlet in a '
dlrectlon perpendicular to the shorellne Such a ﬂow dlrected into the Bay likely would
have caused correspondmg currents in_the VIcmlty of Pier 3 as illustrated in Figure 6.
We theorize that dlscharges of shlpyard waste in. the vicinity of the marine railways,
whlch ﬂanked Pier 1, would generally result in relatively rapid deposutron of coarser
partrcles near the release and transport of suspended finer partlcles to eventual
deposmon sites at downstream locations. The sheet pile jetties were constructed of
steel sheets that extended into the underlying sediment. The sheet plle )ettles were
solid barriers, which would have prevented migration of contaminants parallel to the
shoreline across the jetties. In preparing the |soconcentratlon contour maps |n Flgures
7 1o 13, the sheet plle jetties were treated as barriers that would have controlled the
contamlnant dlstnbutlon

The data for cadmlum chromlum mercury, nrckel PCTs and trlbutyltln were re- mapped
and are presented in Flgures 7 to 13. Tnbutyltln is also. included here because
tnbutyltm is a. contaminant that is assomated with shipyards and is generally not
assocrated with fossil fuel power plants Tnbutyltln is useful for comparison to other
metals suspected to be from non-shipyard sources. Isoconcentratlon contours were
drawn using the maximum value from the surface and the uppermost (0-2 foot) core
samples

Our records review indicates that the majority of chemical releases from the shipyard
and other local mdustrles to the. Bay were prior to the introduction of stncter waste -
~management practlces in the 1870s and 1980s. In addttron the majority of releases
may pre-date the latest mamtenance dredging of berths on either side of SWM's Pier 1,
which is estimated to have occurred within the. last 20 years. SAIC (1992) lncludes
drawrngs that indicate. dredglng was planned for- the pler and sumps in the early 1990s.
ENV Amenca ;attempted to obtain dredge records but was unable to obtain the records
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in the short period allotted to prepare this report. The dredge records may provide
information that would allow further understanding of the distribution of contaminants in
sediment.

6.2 TRIBUTYLTIN

Tributyltin. is an organotm compound used pnmanty as a biocide in ant|f0uhng paints
and its presence in Bay sediment is most likely due to releases from shipyard and
maritime operations. Flgure 12 illustrates the distribution of tnbutyltm in sediments of

SDG&E’s leasehold and the northern porhon of SWM’s leasehold. In the Bay area

covered by Figure 12, tnbutyltln was detected at the hlghest concentration at Exponent
(2003) sampling station SWO08, directly in front of the marine railways located between

Piers 1 and 2. Flgure 12 also illustrates that tnbutyltln was detected at refatively

elevated concentratlons throughout SDG&E’s wharf lease and on'ISP Alginate’s

leasehold. The presence of tnbutyltm which'i is not related to power plant discharges; is’
a strong |nd|cator that other detected contammants on SDG&E's wharf |easehold come'

from the shlpyard

6.3 POLYCH LORINATED TERPHENYLS' (PCTS)

PCTs are chlonnated aromatlc hydrocarbons that were used in similar ways as PCBs.
Accordmg to Kimbrough (1980), “in the U.S., PCTs were malnly used as plastnmzers ‘
According to Hale et al (1990}, “suggested major uses of PCTs were as fire-retardants,’
as vapor suppressants to extend the kill-life of insecticides, as coatings to render fabnc_

flame- and rot-proof and water-repellant and in the manufacture of brake linings,
abrasives for grinding wheéls, Iacquers varnlshes and pamts In the electrical field,

[PCT] A:rocIOrs have been suggested for use in wire and cable coatings, as impregnants’

for braided cotton and ‘asbestos insulation, and as dielectric sealants.” And according to
Jensen and Jorgensen (1983), an |mportant use of PCTs was in waxes for investment

castlng PCTs detected in sediment may have ongmated from a variety of industrial and

domestic sources, including shipyards and municipal storm water runoff.

The available information does not strongly indicate that PCTs were discharged from
SDG&E's’ operatlons Frgure 11 illustrates that the hlghest concentration of PCTs was

detected in the surface and shallow sediment in the northern area of SWM'’s leasehold

dlrectly in front of the marine railways located between Piers 1 and 2 (sediment station
SWO08 core sample from 0 to 2 feet). Figure 11 also illustrates that PCTs were detected

at elevated concentrations” ‘on SDG&E's whaif leasé at sediment sampling stations’

SWO01 and SW02. Exponent's (2003) Figure 4-19 illustrated that PCTs were-detected at
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relatively . elevated, concentrations at numerous _locations .along the length of the
NASSCQ and the SWM bulkhead All of the detectable PCTs |Ilustrated in Fugure 11
were Aroclor 5460 (Aroclors 5432 and 5442 were.not detected in any sample) leen‘
the distribution pattern of PCTs we conclude that the pnmary source of PCTs. was the
shipyard.

SDG&E’s environmental staff reported to ENV America that SDG&E is not aware of
using PCTs in SDG&E operations, nor has SDG&E detected PCTs on SDG&E facilities
in the course of their routine in-house analytical work. SDG&E staff reportedly have no
historical knowledge of purchasing or using PCTs at SDG&E facilities. SDG&E's
Environmental Analysis Laboratory conducts PCB analyses to support SDG&E's
environmental characterization and waste management operations. SDG&E's
laboratory Team Leader stated that in his experience PCTs have not been detected in
their routine PCB analyses (PCTs would be detected in routine PCB analyses if they
were present).

64 METALS

‘The four metals, cadmium, chromium, nickel and mercury, had similar distribution
patterns (Figures 7 to 10). The isoconcentration contours of the four metals do not
conclusively indicate an SDG&E source for the four metals. The highest metal
concentrations were detected at sediment sampling stations SW01, SW02, SW04 and
SWO08, which are directly in front of the marine railways (SW04 and SW08) and the CW
discharge (SW01 SW02). The metal distribution patterns have strong similarities with
the distribution patterns for tributyltin and PCTs, contaminants which appear to be
present due only to shipyard operations.,

Exponent (2003) presented a limited mineralogy study of copper and chromium
speciation at four sediment stations, including stations SW02 and SWo04. Exponent
(2003) determined that at station SW04 the most frequently occurring form of mineral
was slag, chromium occurred primarily as iron-chrome oxide and copper occurred
primarily as chalcopyrite. Metal slag is a common blast grit, and it is likely that the slag
at station SW04 is sand blasting waste. Exponent (2003) found that the analytical
results from SW02 had analytical error rates that made the results for SW02 unreliable
(the results indicated that chromium occurred primarily as an iron sulfate, and copper
occurred primarily as native copper and chalcopyrite.).

AMERICA : X
Report for R9-2064-0026
Sliver Gate
July 14, 2004

_F \SDG&E\Sllvergaie\sedlmenw\lo report, 7-04\Technical Report 14Jul2004.doc

SAR193308




We conclude that the four metals cadmlum chromlum mercury and mckel are present

é'e"dirﬁeﬁt".
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7 0 SUMMARYAND RECOMENDA TIONS |

The Silver Gate power p!ant operated from 1943 to the mtd-1 980s. Dunng this pericd
the Plant used crrculatlng (CW) tunnels to transmit non-contact once-through cooling
water (up to 222 MGD), which was. drscharged to the Bay at a location which was
|mmed|ately adjacent to the SWM shipyard. The shipyard operatlons have occurred
over a long period, begxnnrng in the 1930s, long before construction of the Silver Gate
power plant (1943- -1952). The Shipyard operations have continued to date, almost 20
years since the shutdown of the Silver Gate power plant.

The Plant CW discharge has a documented record from tQ'ég'through plant shutdown in
the mid-1980s and onward until the fi nat NPDES _permit was termrnated in1995. The
primary waste stream that was known to have been dlscharged to the Bay was boiler
b!owdown There Is limited information indicating that bilge trench water or service
water may have been dtscharged to the Bay at times; however most “information
mdrcates that brlge trench water and service water were treated and dlsposed of by
means that did not rnvolve drscharge to the Bay. “Two addltlonal s:tes mentro ‘ed,_‘ in the
10, 2295 East Harbor Drive and 2141 Marn Street, were revrewed and determlned to
have had minimal potential for releases to the Bay.

Finding Number 10 of the 10 inferred that measurements of elevated concentratlons of
cadmrum chromlum mercury, nickel ‘and polychlorlnated terphenyls (PCTs),
documented by Exponent (2003) in sediments at the north end of SWM' s leasehold,
were due in whole orin part to drscharges from SDG&E’s operatlons Sectlon 6 of this
-report presented an analys:s of the. distribution and sources of chemrcals in ‘sediment of
the SDG&E wharf leasehold and the north portron of SWM's wharf Ieasehold Section 6
presented revrsed isoconcentration maps, with additional details not shown |n the maps
prepared by Exponent (2003) Those addltlonat details cnclude relevant data such as
concentrations at mdrvrdual sample stattons bathymetry and locations of SDG&Es
sheet pile jetties. The revised contour maps were prepared to account for the potentlal
effects of the Silver Gate circulating water system upon local Bay circulation and
sediment deposition In the vicinity of the circulating water intake and discharge.

Tributyltin was evaluated here because tributyltin is a contaminant that is associated
with shipyards and is generally not associated with fossil fue! power plants. Tributyltin is
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an organotln compound used primarily ‘as -a- biocide' in “antifouling paints and its
presence in Bay sediment is most likely due’to réleases from ‘shipyard and maritime
operations. The distribution of tributyitin impacts (illustrated in Figure 12), extends
across the SDG&E wharf lease. Based on the distribution of tributyltin, it is apparent
that shipyard contammants ‘may oceur throughout the SDG&E wharf lease '

We analyzed the dlstrlbutlon pattern ‘of PCTs and PCT usage and concluded that the
primary source .of PCTs was not SDG&E, and there was little data supporting a
conclusion that SDG&E s dlscharges contnbuted to PCTs detected |n sedlment

The analysis in Section 6 also demonstrated the four metals of concern identified in the
10, cadmium, chromium, nickel and mercury, are present in sediments due to releases
from the SWM Ieasehold but the data are mconcluswe in determrnmg whether
SDG&E s dlscharges contnbuted to the metals detected in sedlment N

The Exponent (2003) sedrment samphng statlons in the SDG&E wharf Ieasehold and\‘

the north portion of SWM s wharf Ieasehold were spaced over 100 feet apartl and there

were only three sedlment samplmg statlons in SDG&E s leasehold The ,ata |nd|catef
that SDG&E drscharges were not a cause of sediment contamtnatron Addltlonal data‘
are recommended to conclude with certamty that SDG&E dlscharges were not | a cause{

of sediment contamlnatron

Recommendatlon We recommend that additional sedlment data be ‘colfected to

estabhsh whether SDG&E was a contrrbutor to the shupyard sedlment contamlnatlonf
detected in the SDG&E wharf Ieasehold ‘and the ‘forth portron of SWM's ‘wharf

leasehold. The addmonal sedlment data should be collected to (1) mcrease the sample
density to determlne accurate concentratlons trends across the Ieaseholds and (2)
collect forensrc chemlstry and mlneralogy data that may be used to determme the

source of sedlment contammants ' Addltronally, dredgmg and hlstoncal sediment

samphng data, such as that presented in SAIC (1992) shoutd be ‘compiled and
evaluated to better understand contamlnant dlstnbutron in sedlments
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Table 1

Chemical Usage Reported in NPDES Reports
Silver Gate Power Plant

~Page 1.0f 1
Chemical
™ Sodium P_Iﬂ'nosphate . Evaporator ~ Interior
Sodium Chromate " ".Service water Interior
. F;rrp'us' Phosphate .~ Boiler Interior
~ Chlorine Condenser Exterior
Antifoam B | - E\-ra'porator
{Calgon C-1) B S
Antiscalant S Evaporator ..~ interior
__(Calgon CL-14) N i S |
Disodium Phosphate ‘ o Boiler -l Interior
Hydrazine = B Boiler . Interior
(Calgon K-35): o B o
Iron Sulfate -~ o Condenser j - Interior
Betz Octafilm ~ “Boiler IESEEE | Interior
__{fitmingamine) S R L
Sodium Dichromate - . Service water- - Interior
* Sodium Hydroxide Boiler, evaporator and WWIP | "Exterior
~ Chlorine Condenser =~ 1 Exterior.
Calgon NL-90 Bailer T Interior.
{50% cyclohexylamine) — )
Tri-Sodium Phosphate " Evaporator Interior
Sodium Sulfite Boiler . Interior
(Calgon K-91 and Calgon L5-32) a2
Sodium Bichromate Service water . Interior
Filming Amine Feed water system ‘ Interior
Cyclohexylamine ~ Feed water system “Interior
__{Calgon NL-80) ‘ . . _ '
Octafilm ‘ Condensate system ' Interior
Penetrant Condenser . - Interior
(Calgon CL-361)
ML 90 i Condensate system ~+ Interior
K 91 - 'Boiler Interior
Xylene Laboratory . Interior
{fuel oil testing) _

. Notes: .
1. Source: RWQCB File 13.0089.01 for Resolution 69-R32, Order 74-90, Order 76-9, and Order 85:07
2. WWTP = wastewater treatment .

P:\SDG&E\Silvergate\sediments\iO report, 7-04\Tables\Table 1 - Chemical usage

SAR193318




6LEEGLUYS

% we ONAYHA ADNIUILIY NIVHO WHOLS

06 TIIREANT B

f
-
v

BlUlOyf RO

« ofie|g ueg

1014781 1iod

peljiun

obaig ue

OU._E_Q NVS




$AR193320



SARI 93321



LEGEND

PLon Al IrL 101140RIF

QfsanorAro

1141- H_H-11

FOLFOLAON
WIT
pro ot

NOTE
MMHYSLTRY

WIFR  wiMP IS osomsr

FLOW o T ioin  mo
04010 001005 FR 414011
RTIO

100 FROM SOU

\\

| B 4LL

LIL

FNVI

/1/--

Th

nrpnoxuco

CWOPERATION

scar

SARI

93322



VAR 300 vag

as3T 3aNVI3LL

ANVId HM0d 3LV dVA
NVANO  d1odd 1O o
WNINAVD 40 NOILVHIN3IONOD

AN3WIA3S 30V4NS

ECOBIE]

f3NdNS S yZyNgo3q  w3e ssidds
ONVIUSAS WOMd  viva  AM13NAHLYE
SISAMNY STVLaN

qaLovy vs ATSNOINVLTNMIS
E TII0LAN oy v
HSV1S EETEL) N3AID  Viva

sfais33 3vordna 3w
VAWOD A8 Q3Lvive3as  viva

ININOdX3 INO¥H
viva NS | N3NO S
3l0N

Jdwvs  3ovauns

SNOUVMINIONOD  pwimavo

1334w g3
o NOUVIS  FIdWVS

ONIdWYS 45 31va

[ImowezTro
"YNOLAOD NOILY¥LNYONO0OS!

sEmMaL Mo

AdOsnog  3sva1 3908

NaIvLS ONFIVS  In3aid3s

[CNERER

STS

YIMS

EIMS

dims

OEMS

lzuL



iz oML
AvVTY S7SSalL
NI AL OA °
[N

WNINOYHD 40  NOILVYLNIONOD
INIWIa3s  30VHHNS

sn
onn QV3WN3d

A3nns s Y38W303a

RELIETRCES
OSVIHLIOS oy~ viva AULINAILYS
SINSI  3iyor na 3wy
VWWOO A8 QIS yiva
£502 HHENOIXE Ou4
EINEIANS IN3NIa3S
310N

aavwisa

Fdnvs 3ov4uns

AW NIDILNILNIONOD
WNINOYHO

485 ™ H13ad

o NOUSIS  FdAVS

ONNdWVS 40  aiva

ONO0Z 06°'03I1D

§'dNOLNOD NOSLVHL33ON000S

STENNAL s

1¥1 nas  3sval $3903

NoTvIS ONNINYS IN3WaIS

aN3aod1



vovIodIns By

v anmoaiL

1vd no 1vd ¥
W S o Oop e
AdNOY3IN 0 NOILVHYLINIONOD

ANIWIA3S 3ov44NS

Adndns st Y3gINTOIA ¥3INLIS
ANYIHINOS WOYd  viva AMLINAILYS

MISNOINVLTCAIS

SiSAvNY  STviaw qatoveLva
30HNS  3vion AoV WOHd 3wV
2 HSYISY4314YNIAIOVLYA
SIINS3Y  aworana 3wy
VINWOD VA3 aavva3s  viva
EOSZ ININOdX3 WOdd
VIVO  ONMdWYS  INZWIG3S
310N
a3Lvmis3

ININYS 3ovqns

OMOW M SNOILVHLINIONOD
AYNOLIN

1334 v NL4O

al NOWVIS  iawvs

ONIdWYS 40 3iva

oINS =T D
YYOILVHLNIDI000S!

SHNOLNOD
STENNAL v

AAQNNO3  3sv31 3390S

NOLVIS — OAIdAYS INaWIaIS

aN3aod1

aNIm

JNyd

sn



o
ave 050 SY

V0L VIVA AL

ATIVLYST P sz NS

T3XOIN 40 NOILVYLNIONOD

ovan

IN3IWIg3s  3OoV4HNS

3¥NO°L

Aandns o Y43IWIOI0  y3gWELdIS
ANVIHLNOS Wo¥d viva AS  JWADLY3

SISATNY  STVLIW
aaLovana 1E003EvLINS
3ans FULVIONAY NOYS  3dv
SVISVHS1dVYNI6O  viva

sins3y avondna 3w
VAWOD s Q3Lvdvdas  viva

18002 INANOdIY WO¥d
VIV ONIdAYS  TNSN 58§

31N

aaLvmiisa
JdWvs  3ovauns

SNOILVLNIONOD

1dDIN

1334 W Hid30
o Nouvis BRI

ONITIWYS ava

0OVI  09% g
SYNOLNOD NOLVdINIOVOOSI

STENNNL MO

s¥oNmos  3sval $39a3

NOLLVLS ONIWYS  INIWiEo

CINEDER

QUM o121
VOIYINY

Exlnl



kh

SARI 93327



dodTvd 09310 NVL

041
e e NI,

SVIOD axio3n Vil 10AD Ny
STANIHdE3IL Q3LNIJOTHOATOd
40 NOILVYLINIONOD
AN3NIa3s 3A0v4ENS
L4 ECOBE]

A-dns 438WID30 43BNILIIS

GNYIHINOS WOYH  VAva AMLINAHLYE

SUCNIY  31vONdNa 3wy

VINWOD A8 Galvivaas  viva

e ININOSE WO¥A

Viva  ONMdWYS  NGWO3S

[sEMILE]] ATFALVINIL JLON
Gatvatis3

Idnvs  3ovauns

3193:30 SO'0O0
¥3HIO ON 0$S4O0TOONY

9 XN ¥ SNOILVHINIONOD
SIANIHSHAL QIUYNIHOHOATOL
1v3 ™ dsa
o NOUVIS  Zigwis

ONNdWY3H0  3Lva

OXIDNOZET g IND

YNOLNOD NOILYSINIONODOSI

SENNAI MO
X3VANNOS ~ 3¥s1 g3908

NOWVLS oNIdNYS Luawiaas

dN3O3T

ms

Vis

SI

3td1

03Hyad S°

€9

1304vd

0EMS



ENVIRONMENTAL

ENGINEERING, CONSULTING

& CONSTRUCTION

SAR193329




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

SAN DIEGO REGION

IN RE THE MATTER OF

TENTATIVE CLEANUP AND ABATEMENT
ORDER NO. RS-2011-0001

e e e e e

DEPOSITION OF CRAIG CARLISLE

Volume II, Pages 149 - 359

San Diego, California

February 10, 2011

Reported By: Lynette M. Nelson, CSR No. 11585
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD

SAN DIEGO REGION

IN RE THE MATTER OF

TENTATIVE CLEANUP AND ABATEMENT
ORDER NO. RS9-2011-0001

DEPOSITION OF CRAIG CARLISLE,
taken by the Attorney for NASSCO, commencing at the hour
of 8:09 a.m. on Thursday, February 10, 2011, at
600 West Broadway, Suite 1800, San Diego, California,
before Lynette M. Nelson, CSR No. 11585, Certified

Shorthand Reporter in and for the State of California.
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APPEARANCES:

For

For

For

the State Water Resource Control Board:

STATE WATER RESOURCES CONTROL BOARD
BY: CHRISTIAN CARRIGAN, ESQ.

P.0O. Box 100

Sacramento, CA 95812-0100
816-322-3626

National Steel and Shipbuilding Company:

LATHAM & WATKINS, LLP

BY: JEFFREY P. CARLIN, ESQ.
KELLY E. RICHARDSON, ESQ.

600 West Broadway, Suite 1800

San Diego, CA 92101

619-236-1234

the Port of San Diego:

BROWN & WINTERS

BY: WILLIAM D. BROWN, ESQ.

120 Birmingham Drive, Suite 110
Cardiff-by-the-Sea, CA 92007
760-633-4485

—-and-

PORT OF SAN DIEGO

BY: LESLIE FITZGERALD, ESQ.
3165 Pacific Highway

San Diego, CA 92101
619-686-7224

For BAE Systems:

DLA PIPER US, LLP

BY: MATTHEW B. DART, ESQ.
401 B Street, Suite 1700
San Diego, CA 92101
619-699-2628
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For the City of San Diego:

GORDON & REES, LLP

BY: KRISTIN N. REYNA, ESQ.
101 West Broadway, Suite 1600
San Diego, CA 92101
619-230-7729

For San Diego Gas & Electric Company:

SEMPRA ENERGY

BY: JILL TRACY, ESQ.
101 Ash Street, HQ1l2
San Diego, CA 92101
619-689-5112

-and-

ALSTON & BIRD, LLP

BY: WARD L. BENSHOOF, ESQ.

333 South Hope Street, 1l6th Floor
Los Angeles, CA 90071
213~576-1000

Telephonically for Campbell Industries:

MORTON MCGOLDRICK, P.S.

BY: JAMES HANDMACHER, ESQ.
P.O. Box 1533

Tacoma, WA 98401
253-627-8131

For San Diego Coastkeeper:

SAN DIEGO COASTKEEPER

BY: JILL WITKOWSKI, ESQ.

2820 Roosevelt Street, Suite 200A
San Diego, CA 92106-6146
619-758-7743
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BY MS. REYNA 191
BY MR. BENSHOOF 208

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

EXHIBTITS

MARKED FOR IDENTIFICATION

1003

1004

1005

1006

1007

SDGE's Notice of Joinder in

NASSCO's Second Amended Notice

of Videotaped Deposition of
Craig Carlisle; two pages

Exponent report entitled
"NASSCO and Southwest Marine
Detailed Sediment
Investigation, Vol. 1," 41

pages

Exponent NASSCO and Southwest
Marine Detailed Sediment
Investigation Volume ITI,
Appendices A-E, 11 pages

Fact Sheet: Sources of
Plychlorinated Biphenyls, 10

pages

Marine Inputs of
Polychlorinated Byphenyls and

copper from Vessel Antifouling

Paints, 22 pages
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1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

A Guide for Ship Scrappers,
Tips for Regulatory Compliance,
22 pages

National Guidance: Best
Management Practices for
Preparing Vessels Intended to
Create Artificial Reefs, May
2006, six pages

Part III Environmental
Protection Agency 40 CFR Part
761, December 10, 1999, eight
pages

Draft Report to the San Diego
Regional Water Quality Control
Board on Guidelines for the
Control of Shipyard Pollutants,
51 pages

Southwest Marine NPDES Permit,
Annual Report, August 2000, 15
pages

Wastes Associated with
Shipbuilding and Repair
Facilities in San Diego Bay,
June 1972, 51 pages

October 14, 2005 letter to
Lloyd A. Schwartz, two pages

November 8, 2005 letter to
Lloyd A. Schwartz, one page

E-mail from Ruth Kolb to
LHonma@waterboards.ca.gov,
11/21/2005, one page

Exponent NASSCO and Southwest
Marine Detailed Sediment
Investigation, Volume I, 27

pages

Appendix C, SAIC Sediment
Sampling Report - January 13,
1992, 26 pages
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1019

1020

January 28, 1977 Annual NPDES
Waste Discharge Report Silver
Gate Power Plant NPDES CA
0001376, four pages

Technical Report for RWQCB
Investigation Order No.
R9-2004-0026 Silver Gate Power
Plant, San Diego, California
July 14, 2004, 58 pages

Witness signature page

Certificate page
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CRAIG CARLISLE,

having been first duly sworn, testified as follows:

EXAMINATION
BY MS. WITKOWSKI:
Q. Good morning, Mr. Carlisle. My name is
Jill Witkowski. 1I'm the attorney for San Diego Coast
Keeper & Environmental Health Coalition.

I was listening in yesterday through the phone,
that's why we didn't meet yesterday.

I would just like to remind you you are still
sworn and under oath and that ocath you took yesterday
still carries over.

Yesterday you were asked some questions about
your expertise and your areas of expertise. I would
like to focus on one area in particular.

I believe I heard yesterday that you said you
had experience or training in economics and economic
feasibility.

Did I hear that correctly?

A. Yes.

Q. I would like to develop a little further into
that. Can you explain to me your experience in those
areas?

A. My earliest experience in those areas is to

Peterson Reporting, Video & Litigation Services
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evaluate the economic feasibility of o0il exploration and
development of oil fields, natural gas fields in
California, onshore and offshore in California.

And then when I moved to the environmental
field, probably dozens, if not hundreds, of sites
evaluating the economic feasibility of alternative
remedial alternatives, implementation of remedial
alternatives.

Q. Over how many years would you say that you have
been involved in these types of analyses?

A. Since 1982.

Q. Have you taken any classes in this area or any
other specific training?

A. Well, classes forming a background in those
areas include a lot of economic classes in terms of
mathematics, statistics, I have had CERCLA training
classes and, as you probably know, the CERCLA process
requires feasibility studies so I have applied that to a
number of projects.

Q. Is there anything else that I hadn't asked
about that you think contributes to your expertise or
experience in the economic or economic feasibility
areas?

A. Well, I think we covered the on-the-job

training at a number of projects, large and small ones,

Peterson Reporting, Video & Litigation Services
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working for the Department of Defense, working for
private corporations, working for private individuals on
a variety of environmental cleanup projects.

Q. Were any of those economic feasibility analyses

specifically under State Water Board Resolution 82497

A. Yes.

Q. About how many would you say?

A. Six.

Q. When was the last one that you did under 92497

A. The shipyard sediment project. Actually,
subsequent to that, we're applying Resolution 9249 to

the Mission Valley terminal cleanup, Kinder Morgan

project.
Q. Before the shipyard sediment site?
A. A number of small and large projects, gas

station cleanups, EZ Serve, ARCOs, because I work on --
I'm the lead technical person and registered
professional on all of the underground storage tank
projects handled by the Regional Water Quality Control
Board and by our LOP, local oversight program, which is
the County of San Diego which has a few hundred leaking
underground tank sites.

Q. The reason I'm asking you these questions is
because I'm hoping you could help me better understand

the economic feasibility findings and the analysis

Peterson Reporting, Video & Litigation Services
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that's included in the draft technical report and the
appendices. So I'm going to hand you -- you have in
front of you Master Exhibit 2 and Master Exhibit 3,
which have the complete DTR in there and the appendix
for Finding 31. But -- I -- for your convenience, I
have printed out a copy for you if that is easier for
you to go through and I also brought a few copies for
the rest of the people here i1f that is easier.

For the record, it's -- we'll be looking at DTR
Volume II, which is Master Exhibit 2-B starting at
Page 31-1 and also the appendix for Section 31, which is
Master Exhibit 3 and on the CD it's 3-K.

Let's start at the beginning with this. What's
your understanding of why the draft technical report
includes an economic feasibility analysis?

A. To evaluate whether it's economically feasible
to clean up the background.

Q. And can you explain to me generally, we'll get
into the details later, but a general or broad overview
of how the cleanup team or the State Water Board
analyzed the economic feasibility of cleaning up the
background?

MR. CARRIGAN: Objection with respect to "State

Water Board." No foundation.

Peterson Reporting, Video & Litigation Services
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BY MS. WITKOWSKI:

Q. Could we look at Page 31-1 beginning of the
second paragraph, it begins with "The State Water Board
evaluated a number of criteria."

Could you explain to me why that language says
"the State Water Board"?

A. I don't see that.

Q. On Page 31, are we on —- let's make sure we're
on the same page. 31-1.

i I don't see the word "State."

0. Thank you for correcting me. I meant the
San Diego Water Board.

So let me tick back to the original question,
it's early in the morning, I'm getting going here --
don't usually work before 8:00.

Can you explain to me why the San Diego Water
Board -- well, would you prefer to be talking about the
San Diego Water Board or the cleanup team when we are
talking about this analysis?

A Whichever you prefer is fine with me.

Q. Okay. Well --

MR. CARRIGAN: I'm going to object to
discussions about the San Diego Water Board to the
extent it is the sitting body that will adjudicate this

matter. So you can use the term "Water Board" today,

Peterson Reporting, Video & Litigation Services
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but it will apply to the cleanup team which is all
Mr. Carlisle is competent to testify about, unless you
get into general principles.

MS. WITKOWSKI: I appreciate that
clarification.

The reason I had used those terms is because
that is the language that's in the draft technical
report. So let's talk about the cleanup team since
that's how you're involved with it.

BY MS. WITKOWSKI:
Q. And I will go back to the question again, to
the general overview.

Can you explain to me generally how the cleanup
team analyzed the economic feasibility of cleaning to
background levels?

A. How we did it is spelled out in Section 31.
How much detail would you like me to repeat that's
provided in Section 317

Q. Well, I would like to walk through step by
step, but I thought it might be helpful to me to
understand if you had a general overview of the process
that you took.

A. Excuse me a moment. And I'm going to put my
glasses on.

Q. Okay .

Peterson Reporting, Video & Litigation Services
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THE WITNESS: Would you mind repeating the
question.

MS. WITKOWSKI: Could the court reporter repeat
the question, please.

(The record was read.)

THE WITNESS: Thank you.

The overall process 1s to evaluate the
incremental benefit of increasingly stringent cleanup
levels versus the incremental cost.

BY MS. WITKOWSKI:

Q. Okay. Let's -- I will refer you to the second
paragraph on Page 31-1, again, which I will read
correctly this time. It refers to "The San Diego Water
Board evaluated a number of criteria to determine the
risk, costs and benefits," and I won't read all of this
into the record, because the document speaks for itself.
But it goes on and lists the criteria that were
evaluated and considered.

Do you see where I'm talking about?

A. Yes.

Q. One of these criteria toward the end of the
second sentence here is "Effects on recreational,
commerciél or industrial uses of aquatic resources."

Where can I find the detail in that analysis of

the cleanup team's analysis of the economic -- or excuse

Peterson Reporting, Video & Litigation Services
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me, the recreational, commercial or industrial uses of
aquatic resources?

A. Part of that, you will find in the section on
human health risk assessment.

MR. RICHARDSON: This is Handmacher dialing in,
I think.

Hi, this is Kelly.

MR. HANDMACHER: Hi, Kelly, this is Jim.

MR. RICHARDSON: Hi, Jim, we have the whole
group here and we're just getting started.

MR. HANDMACHER: All right, thanks.

BY MS. WITKOWSKI:
Q. Could you continue your answer, please.

THE WITNESS: Could you repeat back the
beginning of my answer, please.

(The record was read.)

THE WITNESS: 1In addition, the section on
ecological -- the sections on ecological risk
assessment. And then I believe there is additional
details in one of the subsequent chapters in the DTR.

Would you like me to look for those chapters?
BY MS. WITKOWSKI:

Q. Yes, please. If you can find it in a brief
amount of time.

A. Section 32.

Peterson Reporting, Video & Litigation Services
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Q. Is there a specific portion of that section
that you are referring to?

A. It looks like -- I'm just looking at the --

MR. HANDMACHER: Did I lose you?

MR. CARRIGAN: No, we're here.

MR. RICHARDSON: Jim, you there?

MR. HANDMACHER: Yeah, I can hear you now.

MR. RICHARDSON: Apparently all of the mikes
have to be on, no one use a single mike. Just so
everybody knows in the room knows, the mikes are live.

THE WITNESS: Just looking at the table of
contents, looks like all of the sections in 32 are used
to evaluate the various criteria you are referring to.
BY MS. WITKOWSKI:

Q. Would it be fair to say, then, for each of
these criteria listed in the second sentence of the
second paragraph on Page 31-1 would be contained
elsewhere in the draft technical report?

A. I'm not positive. It's a large report. I
wouldn't want to limit my answer to the way you
characterized it.

Q. Okay. Well, let's -- let's take another one in
particular, then.

What about the criteria of long-term effects on

beneficial uses?
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A. I think my answer is similar. Some of the
answer to that is in Section 31. Some of it's in 32.
And probably some of the other earlier sections on human
health and ecological risk assessment.

Q. Is it your recollection that the sections, say
on human health and risk assessment, individually
evaluates no action, cleanup to background and the
alternative cleanup levels?

A. No.

Q. What's your understanding of how that -- which

of those 1s not included in the assessment?

A I didn't quite follow the beginning of your
guestion.
Q. All right. Let me kind of explain where I'm

going so that you can understand better.

The first sentence talks about evaluating --
the cleanup team evaluating a number of criteria related
to no action, cleanup to background and the alternative
cleanup levels. And when I asked you about one of the
specific criteria listed in the next sentence, you had
referred me to the section of human health risk
assessment.

So my guestion to you was that section on human
health risk assessment, did that individually evaluate

no action, cleanup to background and then alternative
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cleanup levels?

A. I think you can answer most of that within
those sections. I'm not sure if it covers it in the
same way you described. For example, no action would be
the current site conditions. Might not explicitly spell
that out. I would have to refer back to those previous
sections we mentioned.

Q. So you can't say for sure, then, that the human
health risk assessment individually looked at the
impacts or the benefits of cleaning to background?

MR. CARRIGAN: Misstates testimony.

THE WITNESS: Not without referring back to
those sections.
BY MS. WITKOWSKI:

Q. Would you like to take a moment and look at the
sections?

A. It would take more than a moment. But I'm
willing to if you would like me to.

Q. We don't have to spend time on that right now.
We may come back to it.

Let's turn the page, I will refer you to
Page 31-2. This is where I'm going to need some help
from you, because it seems to me this is really the area
where -- that explains how the cleanup team walked

through into this economic analysis and I want to make
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sure that I understand it thoroughly before we go into
the hearing about it so I can fairly evaluate it.

The first sentence on the top of the page talks
about economic feasibility was assessed by ranking the
65 shipyard sediment stations according to contaminant
levels found in surficial sediment samples.

Could you point to me where that chart ranking,
the individual sediment stations would be found?

A. Part of that is on Page 33-6, Table 33-2,

remedial footprint polygon ranked by SS-MEQ.

Q. What page was that again you were looking at?
A. 33-6.
Q. Okay. From my -- you said part of that was

included on this chart.
Is there another place where the remainder of

the stations would be located?

A. Well, referring back to your citing of
Page 31-2.
Q. Yes.
A. You read the first sentence, I believe, the

second sentence says this process used triad data and

site-specific median effects gquotient (SS-MEQ), period.
And I just pointed you to Table 33-2 on

Page 33-6 and that covers the SS-MEQ portion of that

process, cited on Page 31-2. I would have to do some
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more digging to find out where the triad data ranking
shows. But I don't believe they actually ranked the
triad data because not all stations had triad data. So
I assume, without digging further, we could find out,

but I assume they incorporated the triad data as

available.
Q. From my read of Table 33-2, it doesn't include
all 65 sediment stations. Does that comport with your

reading of Table 33-2 as well?
A. Yes.
Q. Could you tell me where I could find the rest
of the 65 stations that aren't listed in Table 33-27
MR. CARRIGAN: Asked and answered.
BY MS. WITKOWSKI:
Q. As 1t relates to the SS~MEQ?

MR. CARRIGAN: Asked and answered.

THE WITNESS: I can dig further. So you are
asking, to clarify what the question is, you are asking
where's the rest of the stations?

BY MS. WITKOWSKI:
Q. Exactly.

MR. CARRIGAN: Where's the triad data for the
rest of the stations.
BY MS. WITKOWSKI:

Q. Nowhere is the SS-MEQ data for the rest of the
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stations?

A, Let's both look at the bottom of Page 33-5.
Q. Okay.
A. I'm just refamiliarizing myself with this. And

if you give me a moment, I will read that paragraph
which might answer your question.

And that paragraph explains that what's in
Table 33-2 are the stations without full triad data,
i.e., chemistry data only. So maybe you could refresh
my memory of what your question was and what still
remains to be answered.

Q. What I'm looking to see is, according to my
read of 31-2, that all 65 shipyard sediment stations
were ranked based on triad data and SS-MEQ. And what I
would like to see i1s if 1t exists, is there a list where
all of the 65 stations are ranked?

A. I don't know off the top of my head. Perhaps,
perhaps not. Probably have to take quite a bit of time
going through the last few sections in this report to
refresh my memory on whether that's there or not.

Q. I couldn't find it either. That's why 1 was
asking, because when trying to evaluate the cleanup
team's assessment, what I would like to do or what I
would like an expert to do is look at the ranking based

on the SS and the MEQ and confirm that it was indeed
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correct. From my read of this document, I haven't been
able to do that.

Do you have any suggestions of how I could do
that confirmation?

A. What I suggest is that these are —-- this area
we are talking about is ranking based on sediment
chemistry for the nontriad stations. Triad stations had
other data that could be used to evaluate whether those
polygons should be considered for remediation or not.

So my recollection of the process is that we
ranked the nontriad stations via this table we are
talking about, Table 30 -- which table are we on --
33-2. It looks like 33-1 is a similar table.

The -- then we went on to check if we generated
a tentative remedial footprint about first stations,
which one should be cleaned up first, we went on to look
at any triad data polygons, i.e., stations, that would
suggest that needs remediation, too. And then do, you
know, additional evaluation about whether to bring those
in or out of the footprint.

Q. So it sound like you were taking difterent
information that you had for different polygons and kind
of bringing them together to make a ranking --
worst—-first ranking based on the triad data and the

SS-MEQ; 1s that correct?
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A. I wouldn't exactly describe it that way.

Q. Okay. Where did I get it wrong?

A. We used the SS-MEQ, the chemistry data, via the
SS-MEQ process to rank stations based on sediment
chemistry, mixtures. And then we -- you could develop a
potential remedial footprint via that methodology, but
then if you had a polygon or a station outside that
potential remedial footprint and the triad data shows
that that polygon or station should be considered for
cleanup also, so it was a separate step not all rolled
into one step.

Q. So how -- it seems to me you were talking about
the actual analyzing the data available to create the
footprint. From my read of the economic feasibility
analysis, it was a different -- sort of a different type
of ranking where all of the sites were ranked from 1 to
65 of worst contaminated to least contaminated. And
what I'm trying to find out is how -- where I can find
the work for that ranking. And if I'm incorrect in
understanding that that 1-to-65 ranking was done, please
let me know. But this first two sentences on 31-2 leads
me to believe that there is some 1-to-65 ranking.

A. Again, I would have to refamiliarize myself
with the entire report to see if I can answer that.

MR. CARRIGAN: Can we go off the record for
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just a minute?
MS. WITKOWSKI: Sure.
MR. CARRIGAN: Let's take a quick break.
(8:33 a.m.)
(A brief recess was taken.)
(8:41 a.m.)
(The record was read.)
BY MS. WITKOWSKI:
Q. I saw -- going back, I saw that after the
break, you were reading through the -- paging through
the DTR again.

Have you located that 1-to-65 ranking?

A. I will assume it's not in here.

0. Is it somewhere other than the DTR?

A. I don't know.

Q. Do you know if a 1-to-65 ranking was created?
A. I don't know.

0. Let's move on then.

If you could please look at Table A 31-2, which
is in Appendix 31, I printed it out for you. It's that
long chart, but it's also Page 3 and 4 of Appendix 31.
There is also a bigger version printed out.

MR. CARRIGAN: This one is easier to read and
it looks true to the copy. So go ahead.

THE WITNESS: Okay.
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BY MS. WITKOWSKI:

0. Are you familiar with this chart?

A. No.

Q. Have you ever seen it before?

A. Not that I recall.

0. Did you work on the economic feasibility

analysis for this shipyard sediment economic feasibility

analysis?

A. Yes.

Q. But you don't recall seeing this chart?
A. Correct.

Q. Okay. Well, since you have significant

experience in doing economic feasibility analysis, maybe
you can help me understand this in some way.

If we look at this chart, which is Table A,
31-2, entitled "Data Used For Table A 31-1," it looks to
me to be a 1-to-66 ranking, at least in the chart or the
first column says "Rank" and it's got zero to 66, and
then the next column says "polygon" and it has listing
of the polygons.

Does this look like it could be a 1-to-6b

ranking of the polygons?

A. Yes.
Q. And you don't know where this ranking came
from?
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A. I didn't see that.

Q. Do you know where this ranking came from?

A. You asked if I have ever seen it.

Q. Okay. So you have never seen it? Do you know

where this ranking came from?

A. I assume it came from the analysis done for the
preparation of the DTR.

Q. Do you know where that analysis can be found?

A. I think the person most knowledgeable about
that will be Tom Alo.

0. Tom Alo.

One of the column headings I have trouble
understanding and I was wondering if you understood it
and could explain it to me, there are two columns, one
that says "Volume Per Polygon - Inside"™ and one that
says "Volume Per Polygon - Outside."

Do you know what the "Volume Per

Polygon - Outside" represents?
A. Not off the top of my head.
Q. Did you provide any information to have this

chart filled in?

A. No.

Q. Did you ever review this chart?
A. No.

Q. Okay.
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A. This table, you mean? When you say "chart,”
you mean Table 31-27
Q. Yes, thank you for correcting me.
Do you know where the information in this table

came from?

A. Some of it came from Anchor.

0. Excuse me, I didn't hear you?

A. Anchor.

Q. Anchor. Could you explain what that is?

A, It is a subcontractor that does this sort of
work.

Q. And how were they involved in this chart?

A, I -- I don't know. I just recall hearing

during some of the work we have done that we had data

provided by Anchor.

Q. Do you know where that underlying data can be
found?

A. I would assume it's in the administrative
record.

Q. You don't know for sure?

A. I think it's extremely likely it's in the

administrative record.
Q. Why would it be in the administrative record
and not in the appendix?

A. Probably due to a size limitation
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consideration. We are reaching, what, 2-, 3,000 pages
or something over 1,000 pages.

Q. Do you have any idea how I could go about
locating within the administrative record, which is
quite voluminous, this data?

A. You could search for the word "Anchor." You
could search for volume calculations, area calculations.
You could go to the Excel file that's within the hard
drive, the original administrative record. And you can
sort on the columns, the "to," the "from."

As a matter of fact, I recommend trying via the
Excel file, which is an easier search method.

Q. Is there -- you referred to the Excel file. Is
there only one that you recall in the administrative
record?

A. On the hard drive, in the main folder, as I

recall, there is one Excel file.

Q. Okay.
A. It's an index that can be sorted, searched.
Q. I had not looked through that whole thing yet

so I appreciate you directing me there.

Is Anchor spelled in the traditional way?

A. Yes.
Q. A-n-c-h-o-r?
A. Yes.
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Q. So you believe that some of this data in this
Table A 31-2 came from Anchor?

A. That's my understanding.

Q. Do you know where the -- do you know which of
the data would have come from Anchor?

A. No. And again, I would refer you to Tom Alo,
the person most knowledgeable about some of these
calculations.

Q. Do you know of anywhere else where this data
may have come from other than Anchor?

A. Possibly NASSCO or BAE or their consultants or

some of the other parties and their consultants.

Q. And that would also be in the administrative
record?

A. Yes.

Q. Looks to me like this Table A 31-2 depicts for

each polygon the total dredging volume and area to clean

up to background; is that your understanding?

A. Well, area is just two dimensional.
Q. Right.
A. So that wouldn't be cleanup to background.

Then you would have to assume a depth. And then you
could get a volume. And that's my understanding. As a
matter of fact, there is a column showing you the depth,

showing the plus 1 foot over depth or with 1 foot over
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depth so they added a foot to that. And then so as you
probably know, you multiply area times height by width
by depth and you get a volume. So I think this could
even be scaled off of a map if you had an accurate way
to scale the surface area and then just multiply it by

these depth numbers and the polygons are in a number of

figures. So that's just geometry, multiplication.
Q. I see that we have cumulative volume on this
table and also cumulative dredging area. What's the

significance of a cumulative dredging area?

A. Well, it looks like this table feeds back into
Section 31 where the economic feasibility broke it down
into steps. If you first remove the six worst polygons,
you could see on row, indicated by Rank 6, you're up to,
you know, some volume and so every six here highlighted
so you know how much additional volume to take another
six polygons out, et cetera. And from that, you could
figure out the cost associated with incrementally
increasing the remediation volume.

Q. Great. That's exactly what I was hoping you
could explain to me.

How would you go about figuring out the cost
from the volume, cumulative volume numbers we have here
on Table A 31-27

A, I would -- and which is what I assume they did,
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talk to a remediation contractor or an entity such as
BAE or Southwest -- BAE or NASSCO and get your best
estimate of current costs of dredging, staging,
dredging, transporting and disposing of dredge material.

Q. Do you know where those assumptions on costs
are located?

A, No. Some of it, apparently, is in Section 31.
And some of it might be in the appendix for 31. I have

to start looking.

Q. Could you -- would you mind taking a quick look
at -- looks like Section 31 is only a few pages and the
same thing for the appendix for Section 31. I wasn't

able to locate that. So if you could find it, I would

appreciate it.

A. Looks like there is some cost numbers on
Table 31-1.
Q. All right. Are you referring to the table

that's entitled "Plot Data"?
A. Yes.
Q. Do you know where those incremental cost
numbers come from?
A My guess is it came from Anchor.
MR. CARRIGAN: No guessing. Do you know.
THE WITNESS: I don't have anything better than

a guess.
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