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5090
Ser 1843.1/6309
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 document approval from the San Francisco Regional Water 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 from the
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 summarized below.

City of Palo Alto Dredge Material

The City of Palo Alto is conducting improvements and marsh land restoration at the Palo Alto harbor. The
work includes removing dredge material from previous dredging operations. The city originally planned to
use all of the soils for construction of a cover over its landfill. Samples were collected from the dredge
material and submitted for chemical and physical analyses; the results of which are contained in two
reports (HLA 1990 and PRA 1995). Based on this information, the city received authorization from
RWQCB (Mr. John Robertson) to use the dredge material 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 dredge material were not used. The city is currently identifying disposal
options for this material. If the remaining dredge material can be used at Moffett Field, 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 foundation and impermeable layers at
the city's landfill, the Navy is requesting authorization to use the same dredge material for similar purposes
(as foundation and impermeable layers 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-Contaminated Soils

During late 1995, the Navy removed several underground 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 storage area, 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 soil was stock piled.
Attachment A contains copies of the sample collection forms and data results. Data from the first sample
event revealed elevated detections of TPH purgeable as gasoline and minor detections of 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 impermeable layer and
select fill layers. Placing the material under the impermeable layer also meets RWQCB low-risk guidance
for petroleum sites (no free product, no affect to sensitive receptors, and no risk to human health or
ecological receptors).

Please 1) confirm approval of the Palo Alto dredge material for use as a foundation layer; 2) respond to
using the dredge material as a top layer, and 3) respond to 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.

Sincerely,
ORIGINAL SIGNED BY:
STEPHEN CHAO,
BRAC Environmental Coordinator
Attachment
References

Harding Lawson Associates (HLA). 1990. Results of Chemical and Physical Analyses on Sediment
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SUMMARY REPORT
DREDGE SEDIMENT SAMPLING AND ANALYSIS
AND
REUSE EVALUATION

Background

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 marshiands in the adjoining areas. The marsh restoration project involved the
excavation of 140,000 cubic yards of dredge spoils. Approximately 60,000 cubic yards of
dredge 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 | and
phase Il sampling and analysis plans, to explore this possibility. '

Phase | - Preliminary Samplina 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 resuits 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 107 {o 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 (0 & 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
* Polychlorinate ™ Jiphenyls (PCBs).
Analytical results are summarized in the report entitied 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 repor,
Appendix A). HLA's conclusions concerning the chemical testing results indicated that the
material appeared to be non-hazardous, however, they recommended a2 second phase of
sampling to further evaluate the material.

SK\REPDRED June 14, 1995
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phase Il - Sampling and Analysis Plan Description and Results Summary

Following the HLA recommendation, the City conducted a second phase of sampling and
analysis. The Phase |l Sampling and Analysis Plan (SAP) incorporated the draft Testing
Requirements for Disposal or Reuse of Dredged Sediment (Regional Water Quality Control
Board [RWQCB], 11/18/94, Appendix B). In early 1995, a statistical evaluation of the
preliminary chemical results was conducted to formulate a sampling strategy to undertake
the second phase of sampling. The Phase Il SAP was designed to collect a representative
and statistically valid number of samples to accurately determine chemical constituent levels
in the materialand was implemented by the City's consuitant, the PRA Group (Sampling and
Analysis of Dredge Sediment, PRA Group, May, 1995; see Appendix C). The results of this
second phase of sampling and chemical testing of the dredge sediment and an evaluation
(i.e., a comparison to the RWQCB reuse limits for dredge sediment) are presented below.

Sampling Strategy and Number of Samples

A simple random sampling strategy, in accordance with Test Methods for Evaluating Solid
Waste: Physical Control Methods (SW-846, 3rd edition, EPA, November, 1886), was used
in the calculation of the number of samples to be collected for the second round sampling
and analysis. Under the procedures for simple random sampling strategy, a statistical
evaluation of the preliminary results was conducted, calculating the averages and
coefficients of variation (CV) of each constituent of concern (COC). The statistically valid
number of samples collected for each constituent at a 90% confidence level with a 15%
tolerable error was calculated using the following equation:

4 -

number of samples (n) = 22, X_ 2Q_\_/E :

r .

where z, is taken from statistics tables for two-tailed limit, CV is the coefficient of variation
(sample standard deviation divided by the average concentration), and d is the tolerable
error. Applying this equation to the preliminary sampling results yielded the following number
of samples for each constituent of concern.

Constituent No. Samples EPA Method
Oil & Grease - . 20 SM 5520 B&F
Total Extractable Petroleum 20 ' 8015M
Hydrocarbons(TPH)TPH-Diesel
TTLC Metals 10 SW 6010/SW 7000
Chromium/Lead WET 8 Title 22, 66261.126
Chromium/Lead TCLP 8 40 CFR Part 260
PCBs 5 8080
LC,, 96 Hr Aquatic Toxicity 4 EPA-600/4-85-013

SK\REPDRED June 14, 1995
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Rationale for Analytical Constituents

With the exception of BTXE compounds, Phase Il samples were analyzed for the same
constituents previously analyzed during the Phase | preliminary sampling event because
those constituents were considered to be the most likely contaminants in the materiat 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 Il sediment samples were also
analyzed for the following additional constituents.

» Soluble chromium and Jead using the Waste Extraction Test (WET)

« Soluble chromium and lead using the Toxicity Characteristic Leaching Procedure
(TCLP)

- Aquatic Toxicity

Soluble chromium znd lead using the WET and TCLP procedures were added to the list of
analyzed constituents because their total conceniration 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 landfil.

Sample Assignment and Collection

The following systematic approach was used in the assignment and coliection of samples.
A grid of 20"equal portions (2 rows of 10 cells) was superimposed on the dredge sediment
pile and divided into two, 6-foot high layers, creating 40 cells. The cells were numbered
northwest to southeast, and top to bottom (for more details, see Appendix C, Sampling and
Analysis of Dredge Sediment, PRA Group, May, 19985). A random number generator was
used to determine which celis would be assigned for each constituent of concern.

Collection of soil samples was performed by the PRA Group on April 19, 1985, in
accordance with EPA Manual SW-846. A backhoe was used to excavate a pit in each of
the 40 sample cells. Excavation of the bottom of each pit was 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 diameter brass liners using a hand sampler with a sledge hammer.
The soil samples were then sealed with tefion tape and plastic caps, and placed in an ice
chest. All sampling equipment was cleaned prior to arrival at the site and between sampling
points using the distilled water and detergent (Liquinox).

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

Summary of Phase Il Analytical Results

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

SK\REPDRED June 14, 1995
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TABLE 1

(3033"‘“93 Sediment Analysis Results

@

(,ef TTLC Metals Analyses
~—'Jnit = mgfhg wet weight, unless speciliod - v b ‘
o Sample Antimony| Atsenic| Barium] Beryllium| Cadmium] Chromium Coball] Copper|{ Lead] MercuryjMolybdenum Nickel] Seleniuim Sitvet] Thallium| Vanadium Zinc
« Number Sh As Ba Be cd Cr Co Cu Pb Hg Mo Ni Se Ag Tl v 2n
R4 Y
71 nd 40 S8 nd nd €5 11 42 18 0.42 nd 57, 0.75 nd nd 46 84
’ 8-2 nd a0 54 nd nd 61 0.8 62 0 0.36 nd 54 0.66 nd nd 38 92
9.3 nd 50 59 nd nd 58 10 38 10 0.27 nd 51 nd nd nd 38 70
11-3 nd 6.1 62 nd 0.58 72 11 52 23 0.41 nd 59 nd 13 nd| 46 9%
15-1 nd 6.2 55 nd nd 67 9.9 45 23 0.38 nd 85 ™ 3 nd 43 a7
17-2 nd 6.2 48 nd nd 64 10 44 20 039 nd 59 nd nd nd 41 06
2441 nd 50 52 nd nd 58 11 32 15 0.39 nd 57 nd nd nd 33 70
31-2 nd 40 56| - nd nd 73 11 102 28 0.40 nd 61 0s 22 nd 44 125
38-2 nd 42 54 nd nd 74 12 67 30 0.42 nd 59 nd 20 nd 42 106
401 nd 40 74 nd nd 67 1 49 26 0.22 nd s7 nd 1.6 nd 43 92
PQL (mg/kq} 50 05 05 0S5 0.5 0.5 25 0S5 25 0.2 25 25 05 1.0 5.0 as 25
STLC (mgA) 150 50 100 0.75 1.0 $.0 80 25 50 02 350 20 1.0 5.0 70 24 250
10xSTLC {mgh} 150 S0 1000 1.5 10.0 50 800 250 50 20 3500 200 10 50 70 240 2500
TTLC (mp/kg) 500 500 1000 75 100 2500 6000 2500{ 1000 20 3500 2000 100 S00 700 2400 S000

<2 TLC = Total Threshold Concentration LImit

‘ ;é g/kg, mgA = millgram per kitfogram, milligram per liter
< { = not delected above PQL

= 1= nol analyzed

> 2L = Practleal Quantitalion Limit

= TLC = Soluble Threshold Lirmit Concentration

123 )XSTLC = Rule of thumb stales that if lotal concentlration analysls levels exceeds this [Imit, the WET teslt should be conducted,
2 'ET tests for chromlum and lead were conducted on samples.

(=
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o e
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TABLE 2
Dredge Sediment Analysis Results

Solubility Analyses

WET ‘TCLP
____Unit=mgn ‘
Sample Chromium Lead | Chromium Lead |
. Number 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
15-2 0.60 0.80 nd nd
17-3 0.5% 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 5.0
PQL (TCLP) 0.1 0.5
TCLP Limit 5.0 5.0
-WET = Waste Extraction Test
TCLP = Toxicity Characteristic Leaching Procedure
PQL = Practical Quantitation Limit
STLC = Soluble Threshold Limit Concentration
nd = Not detected above the PQL
)
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TABLE 3

Dredge Sediment Analysis Results

Oil & Grease and Total Petroleum Hydrocarbon Analyses (TPH)

Unit = mg/kg 7.

Sample Qil & Grease TPH Sample TPH-Diesel

Number - Number
1-1 220 200 1-2 nd
2-1 30 nd 41 nd
9-1 28 nd 51 nd
10-1 74 110 8-1 nd
11-1 nd nd 8-2 nd
12-1 62 nd 10-2 nd
13-1. 82 nd 11-2 nd
20-1 74 nd 12-2 nd
211 S0 nd 13-2 nd
22-1 36 nd 14-1 nd
27-1 40 e0 17-1 nd
28-1 50 nd 19-1 nd
29-1 62 nd 21-2 nd
311 46 nd 22-2 nd
32-1 70 nd 26-1 nd
331 50 nd 272 nd
3417 nd nd 30-1 nd
351 ¢ 48 - nd 36-2 nd

© 3641 180 49 37-1 nd
3941 38 nd 38-1 nd
paL 20 20 PQL 10

PQL = Practical Quantitation Limit
nd = Not delected above the PQL

na = not analyzed
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TABLE 4

Dredge Sediment Apalysis Results

PCB Analyses
Unil = mg/kg

Sample PCB-1016 | PCB-1221[PCB-1232 [PCB-1242 |PCB-1248 |PCB-1254 {PCB-1260 |PCB SUM

Number
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 nd 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 nd
33-2 nd nd nd nd nd nd nd nd
PQL 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.07
TTLC 50 50 50 50 50 50 50 50

=M1 COLORADO

-
-

PRC

Iy

3:228M
- abed

i

itn, 25, 199

v

PQL = Practical Quanlitation Limit
TTLC = Tolal Threshold Limit Concentration
nd = Nol detected above the PQL




@ TABLE 5

Dredge Sediment Analysis Results

86-Hour Aquatic Toxicity Analyses

. Sample Fathead Minnow Hazardous Waste
Number Screen Bioassay
11-5 Passed (1)
32-2 Passed (2)
36-4 Passed (2)
39-2 Passed (2)

1. One (1) out of 20 fish dead for 96-hour duration
at 750 milligram per liter concentration,

2. Zero (0) out of 20 fish dead for 96-hour duration
at 750 milligram per liter concentration.

SK\REPDRED Page 8
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gvaluation 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]J, 11/18/94, Appendix B), dredge sediment
designated for reuse as low-permeability cap for final cover must pass the following tests:

+  Moisture - minimum 50% solids and no free liquids
- Permeability - <107 cm/sec
- Soil Type - SC, CL, or CH with > 30% pass No. 200 sieve

 Bulk Chemistry - Meet ambient/background levels - between ranges of values
found in San Francisco Estuary Regional Monitoring Program
for Trace Substances

Table 6 presents a comparison of Phase | and Il analytical results with the range. of
concentrations levels for constituents of concern (COCs) from analyzed dredge sediment of
the San Francisco Estuary found in the reports entifled San Francisco Estuary Regional
Monitoring Program Results for Trace Substances (1993 Annual Report) and Szn Francisco
Bay Pilot Regional Monitoring Program (RWQCB, 1883).

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 fow
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 Palo Alto dredge sediment meets ambient/background levels for bulk
chemistry in accordance with the draft testing requirements. Average Palo 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 Palo Alto Harbor and Landfill).

Based on the above results and studies, the Palo Alto dredge sediment is acceptable for use
as low-permeability material and can be disposed of (used) at the Palo Alto Landfill.

SK\REPDRED June 14, 1998
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Table 6

Comparison of Phase | & Il Analytical Results
N to San Francisco Estuary Regional Monitoring Program Results for Trace

Units: mg/kg (ppm) unless specified

Substances

Testing Required San Francisco, Sample BA3&) Phase | Sampling
Parameters Leve)s' Estuary RangLQ Dumbarton Results Average
Bridge
Moisture > 50% solids NA* NA Material Dewatered
no free liquid
Permeability < 10 em/sec NA NA < 107 emsec
Soil Type SC,CL, or CH & > 30% NA NA CH, CL > 90%
pass #200 sieve pass #200 sieve
Bulk Hazardous Levels® Phase Il Sampling
Chemistry TTLC STLC Results Average*
Arsenic s00 | 59 42-29.4 13.14 48
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 - 124 455 53
@ Lead ; | 4000 5.0 8- 110 35 22
Mercury 20 02 0.031 - 0.472 0.402 0.37
Nickel 2000 20 €2-90 81.6 57
Zine 5000 250 77 -137 136.7 92
Oil & Grease NA NA NA NA 63
TPH NA NA NA 46 31
TPH-Diesel NA NA NA NA ND’
PCBs 50 5.0 0.006 - 0.14 0.0026 ND
Aquatic Toxicity LCy, < 500 maii NA NA Passed (see Table 5)

1. Reuse requirements forlow-permeability cap from dral Testing Requirements for Disposalor Reuse of Dredged Sediment, RWQCSB,

Nov., 1994,

2,3. Dredge sediment sample resulls fom San Francisco Estuary Regional Monitoring Program Results for Trace Subslances (1892
Annual Repon) and San Francisco Bay Pilot Regional Meniloring Program (RWQCB, 1983).

4. Not available,
Title 22 Mazardous Waste Levels, 66261.24.

o tn

1985, Notdetected values taken as half the practical quantitation limit.

7. Naotdetected.
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Total Depth
of Test Pit
{feet)

Table 1.

Thickness of
Dredge Material
(feet)
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R W A Sam e

P

mn pem

1l4.5

11.5

1.8

14‘0

15.5

14.0

15.5

14.5

13.5

13.0

12.0

12.0

12.5
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HMarding Lawson Assoclates

Test Pit and Sampling Detalils

Nature

of Sediment

Dredgings
Dredgings
Native

Dredgings
Dredgings
Dredgings

Dredgings'

Dredgings
Dredgings
Dredgings

Dredgings
Dredgings

Dredgings
Dredgings
Dredgings
Native

Dredgings
Dredgings
Native

Dredgings
Dredgings
Native

Dredgings
Dredgings
Dredgings

RvEe:6

Type of
_Analvses

Physical
Chemical
Physical

Chemical
Physical
Physical

Chemical
Physical
Physical
Physical

Physical
Chemical

Physical
Chemical
Physical
Physical

Physical
Chemical
Physical

Physical
Physical
Chemical

Chemical
Physical
Physical
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Harding Lawson Associates

Teble 2. Results of the Chemical Analyses on Sediment Sampies for Organic
Constituents and PCBs (Concentrations in parts per million {ppml).

ettt 1§ DL =

TEST | SAMPLE | RENZENE CHLORO- ETHYL- TOLUENE TOTAL TPH TOTAL PCY
P17 | oepTH | BEN2ENES  BEWZENE XYLENES DIESEL OIL AND

— ¥ FUEL GREASE

AR A M & A &

)

,
~.

e mm ae SR OB [

N

L

NUMBER | (FEET) |

SesRsEs=

T-1 I 4.0 ] ND ND ND o) KD 9.8 170 ND€0.01)
I I
2 ] 5.0 | w D ND ND ND .7 ND .
| |
13 | 2.0 | W ND ND ND ND n 200 --
I I
-4 [ 5.0 | ND ND ND ND N 250 .-
I |
-5 | 6.0 | wp ) KD ND D KD 240 ND
I I
1.6 | 9.0 | w ND ND ND ND ND 390 ND
I {
1.7 | 1500 | wo ND ND ND ND ¢3 270 --
! |
-8 | 3.0 ] XD ND KD KD 8.5 250 --
I |
[ I
TEST METHOD 8020 8020 8020 8020 8020  3550/8015  SS20EL¢ 8080
] 0.05 0.05 0.05 0.0% 0.2 3.0 50 0.005
pLSv 0.7 NA NA 100 NA NA Na 0.080079

NATIVE MATERIAL, ALL OTHER SAMPLES ARE OF DREDGE MATEIAL

-- = NOT TESTED

ND = BELOW ANALYTICAL DETECTION LIMIT

DL = ANALYTICAL DETECTION LIMIT UNLESS INDICATED IN PARENTHESES
DLSV = MAXIMUM DESIGNATED LEVELS TO PROTECT SURFACE WATER

KA = NOT AVAILABLE
031801P2/15
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"Table 3. Results of the Chemical Analyses on Sediment Samples for Heav
TEST | SAMPLE | ANTIMONY ARSENIC ° BARIUM  BERYLLIUM CADMIUM  CHROMIUM COBALT COPPER
PIT | DEPTH |  (Sb) (As) (Ba) (8e) (cd) (cr) (Co) (cw)
NUMBER | (FEET) |
T-1 | 4.0 | 2.2 8.8 KD 6.5 ND 87 13 61
| I
T-2 | 5.0 | 23 8.8 ND 0.5 ND 97 13 51
I [
1-3 | 2.0 [ o0.58 7.7 ND ND ND 83 13 54
[ l l
T-4 [ 5.0 | 1.2 15 ND ND ND 85 12 40
! I
T-5 | 6.0 | 0.96 13 ND c.5 - ND 91 13 36
l {
T-6 [ 9.0 | o9 12 KD ND ND 80 11 34
[ I
@ 17 | 15.0¢] 2.6 9.5 KD ND ND 79 12 29
l I
-8 | 3.0 | . 1.8 7.0 ND ND ND 100 13 58
[ I
I l
TEST METHOD 7040 70681 7080 7090 7130 7190 219.1 7210
DL 0.07 0.008 30 0.4 0.5 8.0 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
pLSW 1460 0.022 NA NA 5.5 980 NA 540
-,
* = NATIVE MATERIAL
NO = BELOW ANALYTICAL DETECTION LIMIT
DL = ANALYTICAL DETECTION LIMIT UNLESS LISTED IN PARENTHESES
TTLC = TOTAL THRESHOLD LIMIT CONCENTRATION (mg/kg)
STLC = SOLUBLE THRESHOLO LIMIT CONCENTRATION (mg/l)
DLSW = MAXJMUM DESIGNATED LEVELS TO PROTECT SURFACE WATER
NA = NOT AVAILABLE
N
Lo
031801P3/LS
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39
26

27

21

39

7420
2.0
1000

5.0
0.5

(Hg)

0.50

0.60

0.79

0.50

0.31

0.53

7471
0.001
20

6.2
0.12

_e7/Cr

Marding Lawson Associates
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MERCURY MOLYBDENUM NICKEL  SELENIUM SILVER THALLIUM VANADIUN  ZINC
(Mo) (Ni) (Se) (Ag) (T ) (zZn)
- o= == -+ +- 1 41 ——

ND 67 0.26 ND 0.10 45 110
ND 67 0.54 ND 0.13 5SS 110
ND 71 0.37 NO 0.05 44 110
ND 63 0.30 ND 0.08 48 97
ND 76 0.17 ND NOD " 60 110
ND 59 0.33 ND 0.13 54 83
ND 63 0.39 O 0.10 53 85
ND 69 0.32 ND 0.15 48 110
246.1 7520 7761 7760 7840 7910 7950
50 2.0 0.03 2.0 0.04 8.0 0.3
3500 2000 100 500 700 2400 5000
350 20 1.0 5.0 7.0 26 250
NA 134 50 1.2 130 NA 4900

9661 "G¢ ung

|



AR F IV I RLIPIRIRS "SR T-rl AT ol
IO RP.ORATI'ON
SAMPLE SOURCE: R Tk —— v L I - P

- .
Lon—ga— N ool .C5-7- 502 0205

4'/\\
\ ———
SAMPILE DATZ 1914 .82 TIME == fe~= —omie

o

SAMULING METHODOLOGY __As raps ez 22

TIAGRAM {IF APPLICABLE)ICS? 201+ 04 £ ~ UemBLRLTIN  NovE. noT Ty %ald :

< — |

« 33
. 120’

) [ 12 1-0 am——

:/A (PLE AMOUNT: 7"x 4"

)‘ - o .

SanfPLE CONTAINER: Bracs o zove
IAMPLE TAG: DATE: (0-i8<g TIME: 1340 - leczd

TAMPLE LOCATION: CORTAR(INETED STIITLE GO - IUT
SAMPILE NUMEER: (5P ool -S40

NALYSIS REQUIRED: —p; pr2is | comy ( sowe) o o /5020 )

AMPLE NAME (PRINT); ____ Mirr iz

AMPLER SIGNATURE: & Viflee— ‘ DATE: 10-1%-9

ceruify tBat the above sample(s) was/wese
:kez by Ty d;'x:m’on and o my ce, - e

AME (PRIND:L.P&; ‘ 0 I@ | THT_E_C?,Q

[GNATLURE: y[ d—i@ - .DA'IE: //——9'95

N

"= =SS NAME (PRINT): “T=0 _ tslman .. TITLE:

N . 1 \
“'——Lﬁ __ DATE: §-9-95

.

CNATURE:

. meece A soprm aer » eep L =, A -
- a - - e - -~



AN

CONTAMINATED SCIL FILES
SOUTH FUEL FARM TANK REMOVALS

o ST IS o 2232 ABMARATY

6 202 U(15.0) 61.1
002 924 $.7 U(13.6) U(13.6) U(13.6) U(13.6)
«003 BDLIID) 6.4 237 7.2 U3.e) | Ul3.e)
004 132 83 313 703 11.6J 9.6]
<00S 1178 252 728 | 152 168 $2.8
006 2% 9.3 108 158 8.2) 18.3
Q07 217 &7 163 12.4 4.1 ue.S)
008 S19 J1s 292 573 U(15.0) 37.6
009 131 38.3 270J 194) UQRsN u@sn
310 213 20.6 11.9 358 18.1 293
011 0.9 161 Frad 389 14.6 48.9
012 393 1030 810 578) U714) U714
013 378 61 401 365 358 106
Q14 184 751 3920 5350 U@E660) VE660)
015 129 543 193 U(s.8) 18,7 15.2
016 27 417 4.1 773 9.0 242
017 433 116 192 532 28.1 1M
018 120 644 186 439 9.6J 86.7
019 0.5 857 [15] 302 10.J 420
020 163 £41 247 158 12.9 787
021 180 805 179 307 U(15.0) U(15.0)
022 3.3 1200 U(1360) 3800 U(1360) U(1360)
023 517 074 (T3] 14.9 UB.3) U.3)
024 317 116 U(10.7 25.7 U(10.7 25,0
028 188 99 30.9 214 U(15.0) U(15.0
025 113 102 H13.6) 187 U(13.6) 306
9027 128 M3 U125} 101 U(12.9) U(12.5)
028 101 $08 U(1500) 17% U(1500) 2560
29 98.9 488 1X1500) 2580 U(1300) 2880
030 X 190 9.7 340 U(15.0) U(15.0)
031 13 217 2568 m U(13.6) U(13.6)
032 65.1 167 U(10.7) 15.3 U10.7 16.9
033 61.8 200 U100 2390 U(1500) 2910
OM 4.2 286 U(1L9) 69.0 UQl.%) 8.9
03§ 14.7 714 U(1360) 2340 U(1360) 3430
036 221 748 T{13&0) 2350 U(1350) 3270
037 16.1 1 U[1430) 1480 U(1430) 1940
038 172 160 U13.6) 28.1 U(13.6) 33.9
039 78.4 38 1(1430) 1920 U(1430) 2480
040 608 490 436 886 U(15.0) 3.1

—— M:::JJ




ORPORATION

3.-‘-.4"5.?1.5 SO URG‘:Z G s = St AT L M Teraso ey, Aty o
; ==
' D e U I D B N N2
7 .

:AMPLE DATE -6-95 . 1.5.0% TIME szesomysm oo

TAMPLING METTIODOLOGY ____Ase razz camza 2

CIAGRAM (IF APPLICABLE): topowi- 10 X~ samns LeesTian ' —~

T NG & Peld (48 jem  wp 73 e L) K d » 1% 7S
yer & E 3 3 Fa P > > ) 3 2 IR h - ,
. T
Ny MY R e, me aa, DY =y Ny Ty, R, &, ne (ML) LTS
' 3
Y1 S T SN n& o, 6 ne ey sy 51' n, o 6‘ ALEPY I
177 5. u:.‘ lﬂx Nr' :u‘ Iﬂ, m, t"’ "y ": ™, sy "x n’ —_—
ol
R R W R T e T Tt S B TR TR et B 150
-y S
179 x* /"' I"l M‘ ‘% I)'l "s . « ”’ ”x “’ b" - '.,
<7/ T L T A A T P T
7 m—
— ] §3
173 -- l‘l, IS’!‘ M‘ ru' u\ :ll' "". ﬂl ﬂ, -3_ . X “3 -
g, " 3, .~"z LT S 'l-" D,‘ Sq P, . s ’a o
N x* W, hx o, oot " o 1!! L "L h' 511 - -
4 . [ . [} [2 ' . . ’ J

! =1 - -
e —

S{r‘ MFLE AMOUNT: 27x &7 Bpacs

) .

sAMPLE CONTAINER: GPACL & A

- s g

SAMPLE TAG: DATE: I\-6-88 — i-8-5
SAMPLE LOCATION: Caujm-m;ﬂ:sv st E 0Nl -1R0
SAMPLE NUMEBER: (eP odi-isr

ANALYSIS REQUIRED: o pfgers) sory/8a50) s (5020 )

IAMPLE NAME (PRINT): g Hess

:AMPLER SIGNATURE: Lt S — DATE: _ /1.5-95

{AME (PRINT): 5

ceriify that the above sample(s) was/were
akza by my direction and in my presence. Ce _ .
DA 11—8% 7=

IGNATURE:

-

(Y Ny - . -
" “Z55 NAME (PRINT):__NTim Udaman - TITLE:
.":‘. ." , / . .

'GNATURE: l ' | DATE: _/-8.95~




O

—

e ::'.:r“‘:‘;:‘@-::-e,u- SrREeE N '"“’-ﬁ”‘r‘:“:@;‘ *:%:’3?-“#:51
s Sasrager Ty e i i ' );
BDL{0.0S) (2!

042 418 3.0 2.6 152 UQ.6) 31.1
043 BDL{10) 21.8 UR 4 342 U(2.4) 250
O 28.1 4.9 U(26) UR. U2.6) 9.7
045 19.8 0.097 ua3) ues) ue3) 1 U@23)

=045 89.1 023 UR.o) 1X3.0) U3.0) UG.0)
47 48 53 i) U2.8) UR.9) UR.8
48 3Ly 1.1 U28) 282 Ue2.8) 2.5
049 289 2.6 uR.9) 145 UQR.9) 112
050 113 0078 uR.n 2.7 U7 UR.D
051 30.2 29.0 UuQs.0) 251 U(15.0) 183
052 BDL{10) 0.10 UR.on U3.0) Ur3.0) UG.0)
053 14.6 BDL{0.05) Uy ue.m U(2.8) U2.8)
054 438 BDLL0.0%) 28) U(2.8) UR.3) U28)
Q38 10.8 EDL(0.0%5) ozn | Uz ue.n uER.n
056 17.6 0072 Ua0) UE.0) UR.0) U3.0)
087 “4A 0.068 Uz.8) 029) Ue.5) ues
053 BDL{10) 0.050 UR.0) U3.0) UE.0) UQR.0)
059 215 92 U3.0) U3E.0) U3.0) Uu@E.o it
060 13.4 02} U.9) UR.9) Uz.9) ww)f"
061 BDL{10) 0.62 3.0) 21 UQ.0) S8
062 BDI{10) 0.70 Ua.0) U3.0) U3.0) UE.o)
063 32 0.067 Uuas) Uz.s) U8 UR.5H
064 BDL10) 020 - U3 133.0) U3.0) Ua.

N 068 EDL{10). | = 039 (v T3] L7 UR2.9) 2.0
066 EDL(10) | EDL{D.0S) Ua.0) U.0) UG.0) UgG.o)
067 134 BDL{0.0S) uLs) U2.® [ X)) U(2.8)
68 173 0.13 U2.9) uz.9) ue.mn UR.S)
069 13.4 0.12 13B.0) Ur3.0) UG.0) U@a.0)
a0 BDL{10) 0.20 uas) U2.8) U2.9) UQR.3)
aN 50.5 BDI1{0.09) 2.7 uzn U.n u@.n |
J72 BD1{10) 0.31 [V ) URN U(2.7 UR2.7)
a7 692 1.1 uas) 37 K2.3) s
a74 10.7 0.7} N Uz ue.n 4.6
a7 BDL{10) 28 uR.n 59 Ue.n 58
076 453 29 2.7 74 ue.n 1.8
L77 9%6.5 13 T (/v %)) uegn | ueDn
78 371 0.12 U2.8) U235 U2.8) Ua.!
<79 49 0.1 ua.n Uan vz | Uen
<030 663 0.80 23 Uz.8) ue.3) uR®)
81 10.5 039 il X)) U5 uR.s) UR.S
82 463 029 U6 uz4) URA) UR.6)

| 83 133 2.1 UL%) 47 g Ufz.g 4.7

Pelolé

S msevcaman L oL P cesem m A cmae eam



196 0.39 [7rl) QGQ._. Ul
362 0.20 Ug.n UG.0)
11.§ 0.20 U3.0) UG.0)
289 0.088 ven (e
Y UaLs) | iLs) uaLd
419 BDL(0.05) Uzs) Uz.9)
133 0.49 wn 2.9
15.5 1 7 5] Le7)
169 031 Tz vQa.9)
393 14 UG0) 43
10 BDL(O0S) | Ua9 | U de3)
6.7 0.057 uzs) J(25)
29 0.3 UGo) U3.0)
EDL(ID) | BOLD.GS) | UGO) UG.0)
371 EDL{OOS) | U@S) | U2.8)
208 26 [Tri)) 4.4
24.0 ues) | uee)
216 | BDLO.0S) U7 Uezn
172 1.6 B3 1 UGO) | UG.0)
9.3 BDL(0.0S) | UR3) 2.8
7.9 031 Uz7) Va7
446 12 UG.0) 63
132__ 0.30 U.0) U0
10.3 0.3 [T72)) 141
189 0.70 X239
7.8 3.1 923 201
%0 0.19 L) uR.8)
143 0.074 7 ) Uy ue.9)
o - - 0057 U25) UZ.8)
s ., ol v %)) V@D
14.3 0.78 s | __Uan Ue.8)
6.4 0.21 ) 8
840 0.26 s | Ues) | 2.0
210 172 Y 324
118 0.68 14 41
“0 2.9 v2.6 158
310 738 _gy U(7.9)
.9 5.1 4 53
ns 0.41 20) uz.e)
PL2olé




,/-1
\

o

AmLTTTA AR e L. .
T ™

2140 216 14,8 () 483 U(6.5) 08
o141 284 0.73 _uzs [11r 2 )] UR.8) 2.4
-142 762 17.3 UR-5) 281 UR.6) 493
143 45.9 0.57 va.9) U2.9) uR9) | _U29
144 156 0.52 U2 2.9 L3¢ 4-)) S4
-145 247 3.4 UR.s) 6.4 U2.8) 13.5

N -146 70.0 29 ue.s 9.4 Ue2.9) 16.7
-147 117 2%.6 1.9 m U(s2) 10.9
-148 06 1.5 UR9) 18.1 UR.9) 30.4
-149 3.6 9.6 27 2.7 U2.6) 152
-150 346 42 UR.0) 74 U@3.0) 12.5
=151 169 3.7 _uzs) 18.1 uezsy 40
-152 44 5.4 56 44 U9 64
-183 118 1.8 Ve XD 1.7 U2 4) 29.1
=154 293 10.6 Y €2 U107 350
158 78.0 13 Uao.n 75) U010.7 U(10.
-186 144 13 13.0) 4.1 Ug.o 3.9
-157 257 0.49 UeA) U(9.4) U(9.4) Up.4)
158 106 0.2} U5} _Uf2.9) Uy | W2.9)
159 24 . BDL{D.0S) U(2.9) Uz.s) UR.9) Ut2.9)
-1&0 94.8 1.9 U(3.0) 7.1 U(3.0) 13.3
161 133 EDL{0.05) U2.6) U.5) UR.6) ue.s)
162 84.0 63 (125) 11.73 U(12.5) 20.8
163 218 2.3 U1L5) 183 U119 75.8
-164 T2.6 EDIL{0.09) U39 UQ.0) U(.0) UQa.0)
168 130 94 0(6.3) 350 UG.3) 63.8
-166 3.1 BDL{0.08) U0.0) U3.0) U(3.0) U3.0)
=167 BDL(10) | EDL(DGCY) | URS) a9 UR.8) UQ.8)
«168 £3.0 0.063 2N R rA)) U7 Uc.7D
~169 85.9 122 U(15.0) 22 U(18.0) 39.2
-170 17 10.7 11.5) 316 U(13.6) 14.6
171 12 19.3 _ua1s) 156 u11.9) 83.1
172 927 20.§ 010.7) £7.9 U(10.7) U8
173 1y 0.18 Uz 18 uzn 32
<178 418 2.8 169 306 11.5) 258
-178 144 BDIL{0.05) yen . U7 ue.n U,
-1%6 166 Up.0) up.0) UE.0) UG.0
177 778 0.91 Ui 43
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CIP-178 8§78 037 UQ2.8) UR.3%) U2, U,
-179 161 1.8 oz.n 3.6 UR.8) 7.3
=180 77.7 112 U18. 24.6 3.0 232
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