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July 22, 1996

Mr. Ron Gervason
Regional Water Quality Control Board
2101 Webster Street, Suite 500
Oakland, California 94612

Subj: BORROW MATERIAL FOR LANDFILL COVERS, MOFFETT FEDERAL AIRFIELD

Dear Mr. Gervason:

The purpose of this letter is to documentapproval from the San Francisco RegionalWater Quality Control
Board (RWQCB) to use dredge material from the City of Palo Alto as a foundation layer for construction
of landfill covers at Moffett Field. In addition, this letter formally requests authorization fromthe
RWQCB to use the dredge material from the City of Palo Alto and the soils from an Under-Ground
Storage Tank project at Moffett Federal Airfield (Moffett Field) as foundation, impermeable, and top soil
layers for construction of landfill covers at Moffett Field.

Verbal approval to use the Palo Alto dredge material as a foundation layer was provided during a telephone
conversation between yourself and Mr. Brian Werle (PRC, Navy's consultant) on June 26, 1996.

(_) Information regarding these material and their intended use is summarizedbelow.

City of Palo Alto Dredge Material

The City of Palo Alto is conducting improvementsand marsh land restoration at the Palo Alto harbor. The
work includes removing dredgematerial from previous dredgingoperations. The city originallyplannedto
use all of the soils for construction of a cover over its landfill. Samples were collected fromthe dredge
material and submitted for chemicaland physical.analyses; the results of which are contained in two
reports (HLA 1990 and PRA 1995). Based on this information, the city receivedauthorization from
RWQCB (Mr. John Robertson) to use the dredgematerial for construction of the foundation and
impermeable layers for the landfill cover. The city's landfill, however, reached capacity and approximately
64,000 cubic yards (cy) of the dredgematerial were not used. The city is currently identifyingdisposal
options for this material If the remaining dredgematerial can be used at Moff'ettField, the city will
transport them to Moffett Field without cost to the Navy. This represents a significant cost savings to the
Navy for closing its landfills, and to the city for disposal costs.

Based on RWQCB's prior approval to use the dredge material for the foundationand impermeable layers at
the city's landfill, the Navy is requestingauthorization to use the same dredgematerial for similar purposes
(as foundation and impermeablelayers for landfill covers). In addition, the Navy is seeking guidance on
how some the dredge material may be utilized as a top layer cover for its landfills.
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Moffett Field Petroleum-ContaminatedSoils

(_ During late 1995, the Navy removed severalunderground fuel tanks (USTs) from the active fuel farm
(known as Site 5). Approximately 7,500 cy of soil was removed from the UST excavations, placed on the
Moffett Field biological treatment pad storagearea, sampled, and analyzed for total petroleum
hydrocarbons (TPH) and benzene, toluene,ethylbenzene,and xylene (BTEX). Two sampling events took
place; the first when half of the soil was stock piled and the second when all of the soilwas stock piled.
Attachment A contains copies of the samplecollection forms and data results. Data from the first sample
event revealed elevated detections of TPH purgeable as gasoline and minor detectionsof BTEX. The
second sample event revealed only minor detections of TPH and BTEX.

The Navy would like to use this soil to construct foundation layers for its landfill covers. Although the
material contains some petroleum contamination, the material will be isolated by an impermeablelayer and
select fill layers. Placing the material underthe impermeablelayer also meets RWQCB low-riskguidance
for petroleum sites (no free product, no affectto sensitive receptors, and no risk to human health or
ecological receptors).

Please 1) confirmapproval of the Palo Alto dredgematerial for use as a foundation layer; 2) respondto
using the dredge material as a top layer, and 3) respondto the Navy's request to use the UST soils as a
foundation layer.

Your response is much appreciated. If you have any questions or comments, please contact me (415) 244-
2563 or Mr. Hubert Chan of my staff at (415) 244-2562.

r "_ Sincerely,

ORIGINALSIGNEDBY:
STEPHENCI--]AO,
BRAC Environmental Coordinator

Attachment

References
Harding Lawson Associates (HLA). 1990. Results of Chemicaland Physical Analyses on Sediment
Samples Harbor Point Dredge SedimentDisposal Site, Palo Alto, California. November.

PRA Group (PRA). 1995. Sampling and Analysis of Dredge Sediment Palo Alto Landfill, Palo Alto,
California. May.

Copy to:
Environmental Protection Agency (Attn: Michael Gill)
Department of Toxic Substances Control (Attn: Joseph Chou)
CA Integrated Waste Management Board (Attn: Tamara Zielinski)
National Aeronautics and Space Administration (Attn: Sandy Olliges)
PRC Environmental Management, Inc. (Attn: Brian Werle)
IT Corporation (Attn: Eric Monro)
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SUMMARY REPORT
DREDGE SEDIMENT SAMPLING AND ANALYSIS

AND
REUSE EVALUATION

Backqround

Since the 1920's, dredging has occurred in the Palo Alto Harbor and associated channels
in order to facilitate access and navigation. In 1981, the Army Corp of Engineers and the
Bay Conservation and Development Commission (BCDC) approved a series of
improvements to the harbor undertaken by the City of Palo Alto (City) which included
dredging of the harbor, construction of various structures, and the restoration of several
acres of marshlands in the adjoining areas. The marsh restoration project involved the
excavation of 140,000 cubic yards of dredge spoits. Approximately 60,000 cubic yards of
dreage sediment from the marsh restoration were deposited at the Palo Alto Landfill
(Landfill). Rather than dispose of this material by landfilling, which would be costly or take
up valuable landfill space, the City proposes to reuse it as low-permeability cap in final
closure of its Landfill. Hence, the City undertook a series of studies, preliminary phase Iand
phase II sampling and analysis plans, to explore this possibility.

Phase I - Preliminary SamDlina and Analysis Results Summary

In late 1990, the City's contractor Harding Lawson Associates (HLA), conducted a
preliminary sampling and analysis of the dredge sediment to determine its engineering and

chemical characteristics. The results of the engineering tests indicated that the material in
the "CL" and "CH" classes of the Unified Soil Classification System could be used as low-
permeability cap for the Landfill, having a permeability in the range of 10.7 to 10"_
centimeters per second (cm/sec), a maximum dry density of 97 pounds per cubic foot (pcf)
at optimum moisture content of 23.6%, and with greater than 66% by weight passing a#200
sieve. Samples were chemically analyzed .for the following constituents:

• Oil and Grease ('O & G),
• Total Petroleum Hydrocarbons Diesel (TPH-D)
• Benzene, Clorobenzene, Toluene, Total Xylenes, and Ethylbenzene (BTXE),
• Total Metals- Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium,

Cobalt, Copper, Lead,Mercury, Molybdenum, Nickel,Selenium, Silver,Thallium,
Vanadium, and Zinc, and

• Polychlorinat_- _iphenyls (PCBs).
i " o

Analytical results are summarized in the report entitled Results of Chemical and Physical
Analyses on Sediment Samples Harbor Point Dredge Sediment Disposal Site, Palo Alto,
California, Harding Lawson, November 1990 (see Tables 1, 2, 3, and 4 of the report,
Appendix.A). HLA's conclusions concerning the chemical testing results indicated that the
material appeared to be non-hazardous, however, they recommended a second phase of
sampling to further evaluate the material.

©
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phase !I - Sampling and AnalysisPlanDescriptionand ResultsSummary

(_ Followingthe HLA recommendation,the City conducteda secondphase of samplingand
analysis.The Phase II Samplingand AnalysisPlan (SAP)incorporatedthe draft Testing
Requirementsfor Disposalor Reuseof DredgedSediment(RegionalWater QualityControl
Board [RWQCB], 11118194,AppendixB). In early 1995, a statistical evaluation of the
preliminarychemicalresultswasconductedto formulatea samplingstrategy to undertake
the secondphase of sampling."l'nePhaseI1SAP wasdesignedto collecta representative
andstatisticallyvalidnumberofsamplestoaccuratelydeterminechemicalconstituentlevels
inthe material-andwasimplementedbytheCity'sconsultant,thePRAGroup(Samplingand
Analysisof DredgeSediment,PRAGroup,May, 1995;seeAppendixC).The resultsof this
secondphaseofsamplingandchemicaltestingof the dredgesedimentandan evaluation
(i.e.,a comparisonto the RWQCBreuselimitsfor dredgesediment)are presentedbelow.

Sampling Strategy and Numberof Samples

A simplerandomsamplingstrategy,in accordancewith TestMethodsfor EvaluatingSolid
Waste:PhysicalControl Methods(SW-846,3rd edition,EPA, November, 1986), was used
in thecalculationof the numberof samplesto be collecteplfor the secondround sampling
and analysis.Under the proceduresfor simple random sampling strategy, a statistical
evaluationof the preliminaryresults was conducted, calculatingthe averages and
coefficientsofvariation(CV)of eachconstituentof concern(COC).The statisticallyvalid
numberof samplescollectedfor eachconstituentat a g0% confidencelevelwith a 15%

("_) tolerableer[.orwas calculatedusingthe followingequation:i
dumber of samples(n) = _p x CV=;

dz
wherezpis taken from statisticstablesfor two-tailedlimit,CVis the coefficientof variation
(samplestandarddeviationdividedby the average concentration),arid d is the tolerable
error.Applyingthis equationtothepreliminarysamplingresultsyieldedthe followingnumber
of samplesfor each constituentof concern.

Constituent No. Samples EPA Method
i m,

Oil & Grease 20 SM 5520 IB&F

Total ExtractablePetroleum 20 8015M
Hydrocarbons(TPH)/TPH-Diesel

m m,

TTLC Metals 10 SW 6010/SW7000

Chromium/LeadWET 8 Title 22, 66261.126
=.

Chromium/LeadTCLP 8 40 CFR Part 260

PCBs 5 8080
ii |

LCfo 96 Hr AquaticToxicity 4 EPA-600/4-85-013
m ,

$k%REPDREO June14, 1995
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Rationale for Analytical Constituents

_) With the exception of BTXE compounds, Phase !1 samples were analyzed for the same
constituents previously analyzed during the Phase I preliminary sampling event because
those constituents were considered to be the most likely contaminants in the material and
to further evaluate the accuracy of previously analyzed constituent concentrations. BTXE
compounds were not detected during the first round of sampling and were therefore
eliminated from the analytical constituent list. The Phase II sediment samples were also
analyzed for the following additional constituents.

• Soluble chromium and lead using the Waste Extraction Test (WET)
• Soluble chromium and lead using the Toxicity Characteristic Leaching Procedure

(TCLP)
- Aquatic Toxicity

Soluble chromium and lead using the WET and TCLP procedures were added to the list of
analyzed constituents because their total concentration levels were several times greater
than their respective Title 22 Soluble Threshold Limit Concentrations (STLC) indicating a
potential for elevated "leachable" concentrations. Aquatic toxicity analyses were added to
assess the material's effect on the marine environment in the vicinity of the landfill.

Sample Assignment and Collection

The following systematic approach was used in the assignment and collection of samples.
__ A grid of 20".equalportions (2 rows of 10 cells) was superimposed on the dredge sediment

pile and divi_ed into two, 6-foot high layers, creating 40 cells. The cells were numbered
north{vestto southeast, and top to bottom (for more details, see Appendix C, Sampling and
Analysis of Dredge Sediment, PRA Group, May, 1995). A random number generator was
used to determine which cells would be assigned for each constituent of concern.

Collection of soil samples was performed by the PRA Group on April 19, 1995, in
accordance with EPA Manual SW-846. A backhoe was used to excavate a pit in each of
the 40 sample cells. Excavatfon of the bottom of each pitwas completed by hand in order
to minimize cross-contamination of the pits by the backhoe bucket. Grab samples were
obtained in new 2.0-inch aiameter brass liners using a hand sampler with a sledge hammer.
The soilsamples were then sealed with teflon tape and plastic caps, and placed in an ice
chest.All samplingequipment was cleaned prior to arrival at the site and between sampling
points usfn[_the distilled water and detergent.(Liquinox).

The soil sampleswere delivered under chain-of-custody procedures to BC Laboratories, Inc.
(state certified), via the laboratory's courier. BC Laboratories uses EPA recommended test
methods and quality assurance/quality control (QA/QC) protocols during analyses.

Summary of Phase II Analytical Results

The analytical results of the Phase II samplin9 event are summarized in Tables 1, 2, 3, 4,
and 5.

$_%q_PDRFD ,;6meI,_,19@5
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c-.-'Jntt = mo/'b.gwet weight, unless specilied " .a..- *'"

L_; _ample Anti=orly=" ._l_ert'¢I 8aritlmI Beryll|uml Cadlll_L/1111ChromillmI CoballI ....Copiloti LeadI ,ercurylMo, lybderltlmJ Nic_l I Seleoit/_mI S,lvelI "Thall,tJrlllVartadiuVI ZincNumbe= . Sbi .... AsI Be! eel Cal cq CoI Cut Phi HgJ Mol Sel Agl Tit Z_
€:_ " " '_ ' " " ........ ""

7-1 nd 4.0' 58 nd nd 65 11 42 10 0.42 nd 57 0.75 Bd nd 46 04
8-2 nd 3.0 54 nd nd 61 9.0 62 23 0.36 rid 54 066 nd nd 38 92
9.3 nd 5.0 59 nd _d 58 10 38 10 0.27: nd 51 nd M nd 38 711
I l-3 nd 6.1 62 nd 0.58 72 t I 52 23 0.41 hd 59 nd ! .3 nd 46 9_,
15-1 nd 6.2 551 nd nd 67 9.9 45 23 0.38 nd 55 nd f.3 nd 43 87
17-2 nd 6.2 48 nd nd 64 10 44 20 0.39 nd 59 nd nd nd 4! 06
24-1 nd 5.0 52 _d nd 58 11 32 15 0.39 nd 57 nd nd nd 39 70
31-2 nd 4.0 58 nd nd 73 t I 102 28 0.40 nd 61 0.5 7.2 nd 4-4 125
38-2 nd 4.2 54 nd nd 74 12 67 30 0.42 r_d 59 nd 2.0 nd 42 I06
40-t nd 4.0 74 nd nd 67 11 49 26 0.22 n_f 57 nd t .{] nd 43 92

POL {mg/_,O} 5.O O.5 O.S 0.5 0.5 0.51 2.,5 0.5 2.{;' 0.2 2.5 2.5 0.5 1.0 _.1:] 0,51 2.5
5TLC (m0/1| 15.0 5.0 100 035 1.0 5.0_ 00 25 5,O 0.2 350 20 1.0 5.0 7.C 24 2._

IOxSTLC {mo/li I50 50 $000 7.5 10.0 50 800 250 5OI 2.0 3500 20(3 10 50 70 2_LO 25(3<
TTLC (mg/kg} SIX} 500 1000 75 I00 2500 8000 250(] 1000 20 3500 2000 100 500 7001 2400

___I'lC = TotalThresholdCo_|cenlmllerlllmlt
I -:{: g/_g, mgJl=mllltgram per klrograrrl,milligramper liter

f = notdetectedabove PQL "

I = notanalyzed
3L = PracticalQuantllallonLIm_

TLC = Soluble "ll_reshoMUmlt Concenbatlon
f'-_ )xSTLC = Ruleof thumbstatesthatIf Iolalconcenlratlmnanalysislevelsexceedsthis llmlloIbe WET test shouldbe conducted.
_-_ 'ET tesls rotchromrumandleadwereconducted on samples.



TABLE 2,

C) Dredge Sediment Analysis Results

Solubility Analyses

WET TCLP

Unit = rag/1

8ampte ] Chromium Lead Chromium Lead'
Number I Cr Pb Cr Pb

7-2 0.55 0.73 nd nd
12-3 0.46 0.72 nd nd
13-3 0.31 0.65 nd nd
14-2 0.37 nd nd nd
"f5-2 0.60 0.80 nd nd
17-3 0.51 0.63 nd nd
22-3 0.65 0.83 nd nd
33-2 0.58 0.75 nd nd

PQL (WET) 0.1 0.5 ,
STLC 5.0 5.O

PQL ('rCLP) 0.1 0.5
TCLP Limit 5.0 5.0

F'-'_ ":

.WET = Waste Extraction Test
TCLP = Toxicity CharacteristicLeaching Procedure
PQL = Practical Quantitation Limit
8TLC = Soluble Threshold Limit Concentration
nd = Not detected above the PQL

t
i , .

©
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TABLE 3

___) Dredge Sediment Analysis Results

Oil & Grease and Total Petroleum Hydrocarbon Analyses (TPH)

Unit= mg/kg "7
SampJe Oil & Grease TPH " Sample" i TPH-Diesel
Number .... Number !.,

1-1 220 200 1-2 nd
2-1 30 nd 4-1 nd
9-I 28 nd 5-1 nd
10-1 "14 1I0 8-1 nd
11-1 nd nd 9-2 nd
12-1 62 nd 10-2 nd
13-1 82 nd 11-2 nd
20-1 74 nd 12-2 nd
21-1 50 nd 13-2 nd
22-1 36 nd 14-1 nd
27-1 40 £0 17-1 , nd
28-1 50 nd 19-1 nd
29-1 62 nd 21-2 nd
31-1 46 nd 22-2 nd
32-1 70 nd 26-1 nd

33-1 50 nd 27.2 nd34-1"! nd nd 30-1 nda

35-1 : 48 nd 36-2 nd
36-1 180 49 37-1 nd
39-1 38 nd 38-1 ncl

PQL 20 20 PQL 10

i

PQL= PracticalQuantitationLimit
nd= NotdetectedabovethePQL
na = notanalyzed

©
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TABLE 4 • -.j

_. ITI

_ DredgeSedimentAnalysisResults
rrl
o PCBAnalyses

,_,

Fo.
Unit= mg_g . ,

,Sample PCB-1016 150B-1221 PCB-1232 15'CB-1242"PCB-1248"IPCB-i254" PCB-1260-1PCB SUM

. Number. . I . ! _
I

7-2 nd nd nd nd nd nd nd nd
12-3 nd nd nd nd nd nd nd nd
13-3 nd nd nd nd nd nd nd nd
14-2 nd ndl nd nd nd nd nd nd
15-2 nd nd' nd nd nd nd nd nd
17-3 nd nd nd nd nd nd nd nd
22-3 nd nd nd nd nd nd nd rid
33-2 nd nd nd nd nd nd nd nd

.PQL 0.01 0.0t 0,01 0.01 0.01 0.01 0.01 0.07
TI'LC 50 50 50 50 50 50 50 50

O

_-_ PQL = Practical Quanlitatlon LimitO

'-" TTLC = Tolal Threshold Limi! Concenlration
nd= Not detected above Ihe PQL

fr_

IL_ 0

<:--,,j
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_) TABLE5

DredgeSedimentAnalysisResults

96.HourAquaticToxicityAnalyses

. Sample FatheadMinnowHazardousWaste
Number ScreenBioassay

11-5 Passed(1}
32-2 Passed{2)
36-4 Passed(2)
39-2 Passed(2]

1. One (1} outof 20 fishdeadfor 96-hourduration
a_750 milligramper liter concentration,

2. Zero(0} outof 20 fish deadfor 96-hourduration
at 750 milligramperliterconcentration.

{

'-°'K\REPDFIED Page 8



/r

/
j L /

/o
/

i
: Evaluation of Reuse of Material and Conclusions

('-_, According to the draft Testing Requirements for Disposal or Reuse of Dredged Sediment
\ ./

(Regional Water Quality Control Board [RWQCB], 11/18194,Appendix B), dredge sediment
designated for reuse as low-permeabiIity cap for final cover must pass the following tests:

• Moisture - minimum 50% solids and no free liquids
• Permeability - < 104 cm/sec
• Soil Type - SC, CL, or CH with >_.30% pass No. 200 sieve
• Bulk Chemistry - Meet ambien.t/backqroundlevels - between ranges of values

found in SanFrancisco Esl.uaryRegional Monitoring Program
for Trace Substances

Table 6 presents a comparison of Phase I and il analytical results with the range, of
concentrations levels for constituents of concern (COCs) from analyzed dredge sedim'ent of
the San Francisco Estuary found in the reports entitled San Francisco Estuary Regional
Monitoring Program Results for Trace Substances (1993 Annual Report) and San Francisco
Bay Pilot Regional Monitoring Program (RWQCB, 1993).

Comparison and review of the physical and chemical results indicates the following:

• Levels of constituents of concern in the dredge sediment are non-hazardous.
• The moisture, permeability, and soil type are acceptable for use as low

..permeability cap for final landfill cover in accordance with the draft Testing
_") Requirements for Disposal or Reuse of Dredged Sediment, RWQCB,11/18/94.

• The Pale Alto dredge sediment meets ambient/background levels for bulk
chemistry in accordance with the draft testing requirements. Average Pale Alto
dredge sediment concentration levels of COCs are within ranges measured in
the San Francisco Estuary and less than those measured in the most recent
sampling of bay sediment in the vicinity of the Dumbarton Bridge (within one
mile of the Pale Alto Harbor and Landfill).

Basedonthe aboveresultsandstudies,the PaleAltodredgesedimentisacceptablefor use
as low-permeabilitymaterialand can be disposedof (used) at the Pale Alto Landfill.

j ,°

J
i ,i
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Table 6

f_-_, Comparison of Phase I & I1Analytical Results
\-' to San Francisco Estuary Regional Monitoring Program Results for Trace

Substances
Units: mg/kg (ppm) unlessspecified

, • I i

Testing Required San Francisco,.,) Sample BA3 =t=_,._Phase I Sampling
Parameters Levels' Estuary RangL_,_ Dumbarton Results Average

Bridge

Moisture " > 50% solids NA" NA Material Dewatered
no free I;quid

Permeability < 10"ecrrdsec NA NA < 10.7crnJsec

SoilType SC,CL,or CH & > 30% NA NA CH, CL > 90%
• i

pass#200 sieve pass #200 sieve

Bulk H_zardous Levelss Phase II Sampling
Chemistry TTLC STLC Results Average'

Arsenic 500 5._ 4.2 - 29.4 13.14 4.8

Cadmium 100 0.75 0.12 - 0.74 0.04 0.28

Chromium 2500 5.0 61 - 87 94.6 66

Copper 2500 25 22- 124 45.5 53
f=

(_) Lead j 1000 5.0 8 110 35 22

Mercury 20 0.2 0.031 - 0.472 0.402 0.37

Nickel 2000 20 62 - 90 91.6 57

Zinc 5000 250 77 - 137 136.7 92

Oil & Grease NA NA NA NA 53

TPH NA NA NA 46 31

TPH-DiBse] NA NA NA NA NDv

PCBs 50 5.0 0.006 - 0.14 0.0026 ND

Aquatic Toxicity LC=o< 500 mgll NA NA Passed (TeeTables)
m= i

I. Reusercqu_ementsforlow.permeab,itycapfromdrattTesting RequirementsforDl_pesalor Reuse ofDredgedSedim_nc, RWQCB,
Nov.. 1994.

2,3. DredgesedimentstapleresulksfromSanFranciscoEsluawRegionalMoniloHrtgProgramResultsforTraceSubstances(1993
Annual Repot1)and Sen FranciscoBey Pgo!Regional M=niloring Program (RWQCS, 1993).

4. Not available,
5. Title 22 HazardousWaste Levels. 66261.24.
6. Average of dredge sedimen! =llalyf,i¢=l resultsfrom Samplb; & Analysisor Dredge Seal|merit,PaloAlto Land51I,PRA Group, May

1995, Notdete¢tedvaluestakenashalfthepracti¢alquantitationlimit.
7. Notdetected.

F'_
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Harding Lawson Associates

l Table 1. Test Pit and SamplingDetails

i Test Total Depth Thickness of $_pllng

Pit of Test Pit Dredge Material Depths Nature Type of
Numbers _ _ (fee_) _(fee_) of Sediment Ana!vses

J T-l 14.5 13.5 2.0 Dredgin_s Physical
4.0 Dre_gings Chemica!

I 14.0 Native Physical

r-2 11.5 _ 5.0 Dredgings Chemica!

j 7.O Dredgings Physical
11.0 Dredgings Physical

T-3 II,5 ? 2.0 Dre_gings Chemical
I 4.0 Dredgin_s Physical

8.0 Dredgings Physica!
11.0, Dredpings Physical

i T-4 14.0 13,0 3.0 Dred_inps Physical
5,0 Dredging_ Chemical

_ T-5 15.5 12.0 3.0 Dredgings Physica!
6.0 Dredgings Chemica!

j 9.0 Dred_in_s Physical15.0 Native Physical

T-5 14,0 12.0 6.0 Dredgings Physical
I 9.0 Dredgings Chemica!

13,5 Native Physical

I T-7 15.5 12.5 3.0 Dredgings Physical
5.0 Dredgings Physica!

15.0 Native Chemical

i T-e 14.5 !3.0 3.0 Dredgings Chemical
5.0 Dredgings Physical7.0

i Dredgings Physical

!

!
(

I
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I/__ Ha_ingLawson Associates

I TabLe Z. Xesutts of the Ch_catAnaL_ on 5_ilL'nt SampLesfor Organic
Co_=J=u_ts a_ PCSs (Concen_ratiens |n parts _r miLti_ [p;._l).

_X Z

TEST J S_PLE J BENZENE CHLOEO- ETHYL-
TOLUENE TD_L TPH TOTAL PCg

PTT ] DEPTM J SENZENE_ BENZENE _XTLERE$ DIESEL OIL A_D

N_,.q'_BERj (FEET} I "-""" "-"" - FUEL GREASE

T-I _.0 WD _D _ _D NO 9._ 170 WgCO.01)

T-2 5.0 NO WD ND _ WD _.7 ND --
T-3 2.0 WD _ _ N_ ND 11 200 --

I T-_ 5.0 _ ND _0 ND _D HP --
25O

T-_ 6.0 ND ND _D ND _D NO _40 _D

I T-6 9.0 _D _D ED ND _D , WD 3_0 _D

I ;-7 1_. 0t _ I_D MD ND MD _3 2"70 - -
T-_, 3.0 WD HD _D _D ND 8.5 250 --

IEST _ETHO0 EOZD _020 EQ20 8020 8020 35S0/8015 5520E&; E_,50

I DL 0.05 0.05 0.05 0.06 0.2 3.0 50 0.005

DLSI_ 0.7 NA NA 100 WA WA RA _. 000079

• = NATIVE PJ,TER_AL,_LL OTHERSAMPLESAREOF DREDGEHATE_AL

-- = MOTTESTED
HD : BELO',,/AN'ALTT|CJ_LDETECTLONLIHIT

DL e ._b_IALYTI_..ALDETECTIONLIMIT UNLESS|EDXCATEDI_ PAEEETHESES

I DLSV = /,t,o,XlHUHDESIGNATEDLEVELSTO PROTECTSURFACEUATERHA _ HOTAVAILABLE

I
II

rl
\J
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I 031801PZ/L5



| • • •J •
4

i-h..
\ /

TabLe 3. Results of the Chemica( Anatyses on Sediment SampLesfor Hear"

........ .----_===.---:

TEST I SAMPLE I ANTIMONY ARSENIC " BARIUM BERYLLIUM CADMIUM CHROHIUM COBALT COPPER

PIT I DEPTH I (Sb) (As) (Ba) (Be) {Ca) {Cr) (Co) (Cu)

NUMBERI {FEET) I

T-1 &.O 2.2 B.8 ND 0.5 ND 87 13 61

T-2 5.0 2.3 B.B NO 0.5 NO 97 13 51

T-3 2.0 0.58 7.7 NO NO NO 83 13 54
Z

T-4 5.0 1.2 15 NO NO NO 85 12 40

T-5 6.0 0.96 13 NO 0.5 NO 91 13 36

T-6 9.0 0.91 12 NO _D _D 80 11 3&

T-7 15.0" 2.6 9.5 NO NO ND 79 12 29

T-8 3.0 1.8 7.0 NO ND NO 100 13 58

TEST METHO0 70€0 7061 7080 7090 7130 7190 219.1 7210

DL 0.07 0.008 30 0._ O.S B.O 2.0 2.0

TTLC 500 500 10,000 75 100 500 8000 2500

STLC 15 5.0 100 0.75 1.0 5.0 80 25

OLSW 1460 O.022 NA NA 5.5 980 NA 540

" = NATIVEMATERIAL

ND --BELOWANALYTICALOETECTIOHLIMIT

DL = A_tALYTICALDETECTIONLIMIT UNLESSLISTEDll_ PARENTHESES

TTLC = TOTALTHRESHOLDLIMIT CONCENTRATION(¢g/kg)

STLC = SOLUBLETHRESHOLDLIMIT CONCENTRATION(mg/t)
DLS_,/ = MAXIMUMOESIGIVATEDLEVELSTO PROTECTSURFACEUATER

NA = NOT AVAILABLE

\ J
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Harding lawson Associates

.( _et.ls (Concentrations in parts per mitlion [ppm]).

LEAD HERCURTHOLTBDENUHNICI_EL SELE_IlIJH SILVER THALLIUH VANAOIUH Zt_ql::

(Pb) (Hg) (Ho) (N{) (Se) (Ag) (T|) (Y} (Zn)

41 0.74 ND 67 0.26 _D 0.10 45 110

35 0.66 ND 67 0.54 ND 0.13 55 110

39 0.50 ND 71 0,37 ND 0,05 44 110

26 0.60 ND 63 0.30 NO 0.08 48 97

27 0.79 NO 74 0.17 NO NO ' 60 110

18 0.50 ND 59 0.33 NO 0.13 54 83

(_ 21 0.31 NO 63 0.59 I_0 O.10 53 85
\J

39 0.53 _JO 69 0.32 _0 O.15 48 110

7420 7471 246.1 7520 T/'41 7"/'60 7840 7910 7950

2.0 0.001 50 2.0 0.03 2.0 0.04 B.O 0.3

1000 ZO 3500 2000 100 500 700 2400 5000
5.0 0.2 350 20 1.0 5.0 7.0 24 250
0.5 0.12 _A 134 50 1.2 130 HA 4900

F_
t jj
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