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February 10, 1997

Pete Wilson
Commander Governor
Engineering Field Activity, West
Naval Facilities Engineering Command James M. Strock
Attn: Camille Garibaldi ~&quyﬁw
900 Commodore Drive Enwmnnun{al
San Bruno, California 94066-2402 Protection

Dear Ms. Garibaldi:

BACKGROUND CONCENTRATIONS FROM SITES IN THE SAN
FRANCISCO BAY AREA FOR COMPARISONS AT NAVAL AIR
STATION, ALAMEDA

The California Environmental Protection Agency,
Department of Toxic Substances Control (DTSC) has
compiled background data from various sites within the
greater San Francisco Bay Area for comparison to
ambient inorganic data at NAS Alameda. The sites
include: Roberts Landing in San Leandro; Pacific States
Steel in Union City; Northern Santa Clara County; the
Presidio in San Francisco; Hercules Properties in
Hercules, Interstate 880 corridor in Oakland, and the
East Bay Hills. This data should assist the DTSC,
Regional Water Quality Control Board, United States
Environmental Protection Agency, and the Navy in
determining if ambient inorganic concentrations at NAS
Alameda are elevated above the San Francisco Bay Area
background.

We have enclosed supporting documentation and data
from each of these sites. The background numbers for
Hercules Properties, Roberts Landing and Pacific States
Steel were established by collecting background samples
at or near the sites. The East Bay Hill numbers were
developed for Lawrence Berkeley National Laboratory
(LBNL) . Five geologic formations were sampled to
establish the background metal concentrations at LBNL.
Northern Santa Clara County background numbers were
compiled by Christina Scott using data from several
investigations in that area. Remedial investigation
data is presented for the Interstate 880 corridor. All
inorganic data, except for arsenic and lead, were below
EPA Regiocnal IX residential Preliminary Remediation
Goals. The arsenic background concentration (19 parts
per million) was supported by Caltrans in a study of I-
880 site data and data from other sites in the bay
area. Data from three geologic source materials was
collected at the Presidio of San Francisco. High
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Ms. Garibaldi
February 10, 1997
Page Two

concentrations of chromium and nickel are associated
with the serpentinite and are not typical of soils in
the bay area.

The data from these seven sources are presented on
the enclosed tables entitled, "Background Comparisons
for Sites in the San Francisco Bay Area." All average

concentrations presented in the tables represent the
arithmetic mean. ’

We hope this data is useful in establishing
inorganic background for NAS Alameda. If you have any
questions regarding this letter, please call me at
(510) 540-3809.

Sincerely,

o P

Thomas P. Lanphar
Project Manager
Base Closure Branch

Enclosure

cc. Ms. Lynn Suer
Regional Water Quality Control Board
2101 Webster Street, Suite 500
Oakland, California 94612

Mr. Steve Edde

Base Environmental Coordinator
Alameda Naval Air Station
Building 1, Code 52

Alameda, California 94501

Mr. James Ricks

U.S. Environmental Protection Agency
Region IX

75 Hawthorne Street

San Francisco, California 94105



Enclosures for letter
to Camille Garibaldi, February 10, 1997

1. Background Comparisons for Sites in the San Francisco Bay
Area.
2. Second Revised Draft Final Remedial Investigation Report,

Presidio Main Installation, Presidio of San Francisco, Appendix
A, Summary Statistics and Box-and-Whisker Plots for Background
Soil Samples.

3. Letter: Inorganic Arsenic Background Concentration at the
Cypress Freeway, Oakland. .

4. Background Metal Concentrations in Soils in Northern Santa
Clara County, California, Christina M. Scott, 1995

5. Hercules Properties, Off-Site Background of Metal
Concentrations, Table 4-4, March 12, 1991 Remedial Investigation
Report.

6. Protocol for Determining Background concentrations of Metals
in Soil at Lawrence Berkeley National Laboratory (LBNL), August
15885.

7. Site Wide Remedial Investigation Pacific States Steel
Corporation Union City, California; Background Soil Samples

8. Background data, Roberts Landing Development Site, San
Leandro, California



Background Comparisons for Sites in the San Francisco Bay Area

Presidio SF, Serpentinite _

Presidio SF Beach-Dunne Presidio SF, Colma Formation
Constituent|Minimum  [Maximum |Average [Mimimum |Maximum |Average
Antimony (Sb} 9.8 20.7 \nd 12. 20.7 20.7 \nd 2
Arsenic (AS) 1.25 5.43 2.46 1.25 5 1.97
Barium (Ba) 8.12 22.8 14 26.9 121 63.9
Beryllium (Be) 0.134 0.7 0.261 0.248 0.681 0.33
Cadmium (Cd 0.258 06ind 043 0.258 0.4 |nd 0.3
Chromium (Cr, 17.9 81.1 46.3 51.8 943 184
Hex. Chr. (Cr |na na na na na na
Cobalt (Co) 3.99 8.47 6.51 10.9 17 13
Copper (Cu) 4.6 57.3 20.5 10.4 80.8 27.3
Lead (Pb) 1.59 11.8 3.64 3.04 5.82 4.39
Mercury (Hg) 0.014 0.03 |nd 0.0 0.014 0.09 (nd 0.0
Nickle (Ni) 15 301 223 34.6 97.5 65.6
Selenium (Se) 0.125 0.225|nd 0.2 0.208 0.832 0.341
Silver (Si) 0.25 0.402 |nd 0.2 0.25 0261|nd 0.25
Thallium (T1) 0.081 17.2| nd 4. 0.081 7.35|nd 1.1
Vanadium (Vn 15.7 85.4 38.7 37.2 64.9 51.2
Zinc (Zn) 16.2 40.3 255 291  648| @ 429

9
( (

Minimum Maximum Average

na

9.8
0.125
1.65
0.05
0.258
674

59.8
5.08
1.82
0.014
1120
0.125
0.25
0.081

11.8]
. 664]

na

20.7
2.49
92.3
5
400
1290

140
64.6
4.48
0.03

3960
0.225
1067
17.2
40.2

nd
nd
nd

na

nd

952

1
0.997
329
1.
14.
914
101
32.5
3.51
0.026
2570
0.19
0.581
4.14
29.9
1389




Background Comparisons for Sites in the San Francisco Bay Area

San Leandro, Roberts Landing Union City, Pacific States Steel Northern Santa Clara County
[Constituent|Minimum _ [Maximum |Average  |Minimum [Maximum |Average __|Minimum _ [Maximum |Average
Antimony (Sbynd nd nd nd (5.0){nd (5.0) 2.5|nd 22|nc
Arsenic (AS) 1.8 59 3.58 6.92 20.2 10.6 |nd 20 2.86
Barium (Ba) 15.4 499 124.97 173 313 234 ina na na
Beryllium (Be) 0.28 0.52 0.38 {nd (.5) 0.81 0.53 |nd 3.2 0.88
Cadmium (Cd 0.25 0.25 0.25|nd (.5) 2.04 0.97 |nd 14 |nc
Chromium (Cr] 24.8 43 33.36 41 112 72.6 (nd 170 51.28
Hex. Chr. (Cr [na na na na na na na na na
Cobalt (Co) 5.1 15.8 8.82 8.74 12.6 10.3 jna na na
Copper (Cu) 11.8 68 22.65 28.2 70.9 40.9 4.6 67 35.63
Lead (Pb) 3.3 10.4 7.35 10.7 166 71.9|nd 54 11.43
Mercury (Hg) |nd nd . |nd nd (.1) 0.36 0.12 |nd 1.3 |nc
Nickle (Ni) 2.93 43.6 22.47 324 79.3 50.2 6 145 73.53
Selenium (Se) 0.25 0.25 0.25 nd (.5)|nd (.5) 0.25|nd 4 Inc
Silver (Ag) [nd nd nd nd (.5) Ind (.5) 0.25|na na na
Thallium (T1) 0.5 0.5 05|nd (5.0)jnd (5.0) 0.25|nd 3.8|nc
Vanadium (Vn 18.2 39.5 27.75 40 51.1 46.5 |na na na
Zinc (Zn) 9.28 61.3 39.89 89.3 592 298.5 7.8 120 65.27

na - not analyzed; nd - not detected with detection limit in brackets if available: nc - not calculated
Average is arithmetic mean. Calculated using 1/2 detection limit unless otherwise noted.




Background Comparisons for Sites in the San Francisco Bay Area

Hercules, Hercules Properties

__|Oakland, I-880 Corridor

ConstituentMinimum __ [Maximum |Average  |Minimum |Maximum |Average
Antimony (Sb)na na na nd (1.6) 5.7 1.8
Arsenic (AS) 3.9 16 8.3|nd (.3) 19.0 (24.6) 3.5
Barium (Ba) [na na na 429 368 83.9
Beryllium (Be)/na na na nd (.2) 0.2 0.1
Cadmium (Cd{nd 4.3 1ind (.5) 5.2 0.6
Chromium (Cr 0.2 18 10 |nd(.6) 161 284
Hex. Chr. (Cr |na na na nd (.05) nd nd

Cobalt (Co) |na na na 2.1 10.2 5.7
Copper (Cu) 52 61 22 53 291 56.1
Lead (Pb) |nd 220 324 1.2 (12000) 134.3
Mercury (Hg) 0.04 0.52 0.14 0.18 0.3
Nickle (Ni) 6.4 26 16 {nd(1.6) 122 27.2
Selenium (Se)na na na nd(.16) nd 0.1
Silver (Si) na na na nd(.2) 0.8 0.3
Thallium (T}) |na na na nd(.18) 0.23 0.1
Vanadium (Vnina na na 16.5 350 31.5
Zinc (Zn) 14 300 65 79| 1490 9238

Average is arithmetic mean.
Calculated using 1/2 detection

limit for non detects

Data collected for investigation, not for

establishing background. Maximum Lead
concentration is not background.
|Arsenic background determined to be 19ppm.

East Bay Hills, LBNL

Minimum  |Maximum |95% UCL
5.2 71 5.5
9.3 31 19.1
154.1 411 323.6
0.8 1.1 1
1.5 3.3 2.7
59 142.2 99.6
na na na
20.6 25.2 222
40.9 99.7 69.4
8.9 215 16.1
0.3 0.6 0.4
69.7 144.3 119.8
438 7 5.6
1.5 2.2 1.8
8.7 42.5 271
36.2 90.1 74.3
847|  1359|  106.1

East bay hills include 5 geologic source
areas. Minimum and maximum represent
min and max 95% UCL for all sorce areas.
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Summary Statistics and Box-and-Whisker Plots for
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Table A-4-1 Summary Statistics for Beach-Dune Background Mctals

Number Prequency of Shapiro- Shapiro-
of Detection’ Standard Wilks LN Wiiks 95th
Analyic Samplcs (%) Min Max Mcan DReylation o) LNMcan Std Dy  (sig)  Disuibution  Porcentilc®  Unitg

Aluminum 14 100 3030 7660 35160 1350 035913 8.316 0.269 0.6411 normal 7380 mg/kg
Antlmony 4 ] 98 207 12.5 543 b 2469 0373 b - - mgkg
Arsenlc 14 714 128 54 246 129 0.0468 0.781 0497 0.2469 log 493 mg/kg
Barlum 14 100 812 28 14 421 0.0941 2.601 0283 0.5836 log 218 mg/kg
Rerylllum 14 837 0.134 07 0261 0.177 <001 -1.481 0481 «0.01 np 0.552 mg/kg
Cadmlum 14 0 0258 0.6 0433 0.098 <0.01 -0.861 021 <0.01 - - mg/kg
Calclum 14 100 1750 7020 4100 1630 035913 8240 0426 0.6040 normal 6780 mgiks
Chromlum 14 100 179 811 46.3 20 0.7200 3176 04m 0.6049 normal 792 mgiksg
Cobaelt 14 100 399 8.47 6.51 136 0.4235 1.851 0223 02743 normal 873 mpkg
Copper 14 100 4.6 573 20.5 159 0.0458 2736 0812 0.5589 log 387 mghksg
Cyanide 14 0 0.128 046 0.149 0.09 «0.01 -1.986 0.348 <0.01 ol - mg/kpg
fron 14 100 6030 27000 13700 6140 0.3850 9.432 0.446 0.9212 nommal 23800 mghg
Lead 14 857 1.59 11.8 364 252 «<0.01 1.158 0.498 0.1227 log mn mghkg
Magnesiom 14 100 1520 4040 2590 804 0.3093 1.816 0.30) 0.7240 normal 3910 mg/kg
Mangancse 14 100 913 248 164 46.1 0.8012 3.0061 0297 05751 ©  normel 240 mg/kg
Mercury 14 0 0014 0.03 0027 0.004 «0.01 -1.615 o <0.01 - - mg/kg
Nickel 14 100 15 30.1 223 4.15 0.6494 3.089 0.197 0.3086 normal 29.1 mg/kg
Potessium 14 100 137 684 391 128 0.442) 5912 0.369 0.0800 normal 602 mg/kg
Selenlum 14 0 0.128 0223 0.206 0.024 «<0.01 -1.590 0.144 «0.01 - - mg/kg
Sliver 10 o 02s 0.402 0297 0.073 <0.0} -1.240 0.226 «0.0) -— - mg/kg
Sodlum 14 100 483 190 116 419 05742 4.691 0392 0MT? normel 183 mg/kg
Thalllum 14 0 0.081 172 426 123 <001 -1.044 2.420 <001 - - mg/kg
Vanadivm 14 100 1.7 854 387 211 0.1977 3519 0.543 0.4936 normal 734 mgAsg
Zinc 14 100 162 403 233 7.08 0.5088 3203 0213 08384 normal 371 mg/hkg

Summary statistics csiculsted with 172 IDL for non-detects.

s Prequency of detection is calculated from all accepted valld data except cquipment rinsatcs.

b. Not enough sampics svallable lo perform test.

< The normal distribution equation was used for nonperametric distributions.

- Not spplicablc because greater than 20% of data were non-detects.
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Table A-4-2 Summary Statistics for Colma Background Mectals

Frequency of Shapiro- Shapiro-
Number of  Detection® Sundard Wilks LN Witks . 95th
—Amlyic Sampics (8) Min Max Mcn  Devisllon  (slg)  INMcan Sid Doy  (alg)  Distdbution  Porcentilc'  Unlta
Aluminum s 100 8910 25900 13500 5640 0.307 9.446 0.7 02041 log 22800 mp/g
Antimony 2 0 207 207 207 0 b 3028 0 b — - mg/kg
Arsenic 8 23 123 5 1.97 1.41 <0.01 0.517 0.553 <0.01 np 429 mgikg
Barfum 8 100 26.9 121 639 338 03782 4036 0.529 0.7765 normal 120 mghg
Berylllum 8 73 0.248 0.681 033 0.152 <0.01 1178 0362 <001 np 0.ss mghkg
Cadmlum 8 0 0238 04 0.364 0086 <001 -1.026 0204 <0.01 - - mg/kg
Calclum ] 100 1790 3680 3030 617 0.1522 1.995 0.236 0.0401 normal 4040 mgkg
Chromlum s 100 s1.8 943 184 307 <001 4.626 091 <001 np 689 mg/kg
Cobalt s 100 109 17 13 1.91 0.2352 2.553 0.139 0.4328 normal 16.1 mphkg
Copper 8 100 104 80.8 213 231 <0.01 3070 0.676 02824 log (1X] mg/g
Cyanide 8 0 0.125 046 0.209 0.158 <0.01 -1.754 0.158 <001 - - mgkg
Iron ] 100 14700 31200 21300 6310 02147 9.927 0.297 0.3181 normal 32000 mgkg
Lead s 100 3.04 582 439 1.02 0.6873 1.436 0.233 0.7486 normal 6.07 mg/kg
Magncsium s 100 3470 2% 3940 287 0.2046 8.276 0.07s 0.1492 normal 4410 mghkg
Mangancee ] 100 227 390 270 s44 0.0341 3.583 0.182 0.0907 fog (np) 339 mgig
Mercury 8 0 0014 0.09 0.035 0.023 <0.0l -3476 0.512 <00t -~ - mg/ks
Nickel 8 100 34.6 913 63.6 22.6 0.8007 4.126 0376 0.5417 np 103 mghsg
Potassium 8 100 320 726 432 132 0.0315 6.033 0.267 0.1989 tog 647 mgikg
Selenlum 8 23 0.208 0.832 0.341 0222 <0.01 1217 0.53 <0.01 np 0.706 mg/kg
Siver 8 0 0.25 0.261 0.253 0.003 <0.01 -1.376 0019 <0.01 - - mgkg
Sodium 8 100 123 340 239 758 07238 5424 0.35) 0.4768 normal 364 mpfkg
Thalllum 7 0 0.081t 738 112 2.8 <0.01 -1.869 1.704 <0.0} - - mghg
Vanadium 8 100 372 649 512 i 0.2689 3918 0217 0.2940 normat 69.3 mg/g
Zinc 8 100 29.1 64.8 29 139 0.2433 31716 0311 0.4013 normal 6s.8 mghkg

Summary statistics calculated with 172 IDL. for non-detects.

Prequency of detection Is calculated from all accepted valid data except equipment rinsates.
Not enough samplies avallabie (o test.

The normal distribution equation wes uscd for nonparsmetric distributions.

Not applicablo becausc greater than 20% of dala were non-detects.
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Table A-4-3 Summary Statistics for Serp Background Mctals
Prequency of Shaplro- Shapiro-
Number of  Detection® Standard Wilks LN Wilks 95th
Amalytc  Samoles (%) Min Max _ Mean (lg)  INMecan SidDev  (sle)  Disibution Porocntlc'  Unita

Aluminum 6 100 2340 8660 5190 2470 0.3489 8439 0.482 047173 normal 9230 mg/kg
Antimony 2 (] 98 20.7 152 7.67 b 2.655 0.527 b - - mg/kg
Arsenic 6 66.7 0.125 249 0997 0876 0.3843 0417 1.094 0.7261 normal 244 mgig
Barfum 6 833 1.65 9.3 329 36.3 0.1278 2.170 1.498 0.6942 normal 926 mg/kg
Beryllium 6 0 0.03 s 1.84 246 <001 03567 1.843 0.3361 - - mghkg
Cadmlum 6 0 0.258 400 14.2 20 «<0.01 0.997 2286 0.1010 - - mp/kg
Calclum 6 100 368 9200 2280 3420 <0.01 7.058 1187 0.3923 log 7%00 mg/kg
Chromium 6 100 674 1290 914 226 0.5671 6.794 023 0.8338 normal 1290 mg/kg
Cobalt 6 100 598 140 101 332 04136 4.565 0.345 0.4558 normal 136 mghkg
Copper 6 100 508 64.6 3.3 24.1 0.3931 3.151 0.986 04249 normal ni mgikg
Cyanlde 6 0 0.125 046 0.181 0177 <001 -1.862 0.51 «0.01 — - mghs
Iron 6 100 36000 80700 59600 15800 0.8074 10964 0263 0.6311 normal $3600 mg/kg
Lead 4 73 1.82 448 351 117 b 1.200 0.408 b - - mg/ig
Magnesium 6 100 15300 270000 140000 86300 >0.99 11.558 1013 0.1578 normal 282000 mg/ksg
Mangencse 6 100 s0S 209 899 396 <001 6671 0513 0090 np 1890  mgAg
Mercury 6 25 0014 003 0.026 0.006 <001 3681 031 <001 np 00359  mghg
Nicke! 6 100 1120 3960 2570 1070 06011 7.169 0462 0.06004 np 4330 mg/kg
Potassium 6 167 28 2500 576 963 <001 3192 1.699 0.6360 - - mgig
Sclenlum 6 0 0.125 0225 0.197 0.036 <001 -1.642 0216 <0.01 - - mgAksg
Sliver s 20 023 1.67 0.581 0613 <001 0.852 0787 00347 np 1.59 mghg
Sodlum 6 833 19.4 430 208 174 0.3850 4.904 1170 0.4960 normal 4% mghy
Thalllum 6 0 0.08) 172 4.4 7.01 <0.01 0.869 2.561 <0.01 - - mg/kg
Vanadlum 6 100 1nse 402 295 10.1 0.4463 3317 0.444 0.081$ normel 46.1 mg/kg
Zinc 6 100 6.64 952 389 32.1 0.40%2 3338 0.937 0.9032 normal 917 mg/kg

Summary statistics calculaied with 12 IDL for non-detects.

(_., e

Prequency of detection s calculsted from all acceptod valld data except equipment dinsates.
Not cnough sampics availabic to test.
The normal distribution equation wes used for nonperametric distributions.
Not applicablc because grester than 20% of dsta were non-detects.
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STATE OF CALIFORNIA - ENVIRONMENTAL PROTECTION AGENCY

PETE WILSON, Governor

DEPARTMENT OF TOXIC SUBSTANCES CONTROL
790 HEINZ AVE.. SUITE 200

BERKELEY, CA 94710-2737

(S10* £40.3724

-wr

January 3, 1996

Mr. Ace Forsen, Chief

Project Development/Benicia-Martinez Bridge

Caltrans :

P.O. Box 23660 ' *
2 Oakland, California 94623-0660

Dear Mr. Forsen:

INORGANIC ARSENIC BACKGROUND CONCENTRATION AT THE CYPRESS
FREEWAY, OAKLAND

The Department of Toxic Substances Control (DTSC) received a study prepared by
Caltrans staff requesting that DTSC consider 19.0 parts per miilion (ppm) as the site
background concentration for inorganic arsenic at the Cypress Freeway. The request is based
on research conducted by Caltrans that includes the following: the new freeway is constructed
on fill material that originated in the East Bay hills, including the Leona Quarry and another
quarry near Lake Temesescal; the Leona Rhyolite (known to contain minor amounts of
arsenic) is the predominant formation in the East Bay hills; the average maximum
concentration of inorganic arsenic from eight site specific studies conducted in the East and
South Bay Area is 19.5 ppm; and the average background concentration of inorganic arsenic in
the Berkeley hills is 19.1 ppm. Based on staff evaluation of the above information, DTSC
concurs with Caltrans' request to apply 19.0 ppm as the naturally occurring background level
for inorganic arsenic within the construction limits of the Cypress Freeway Corridor and
related contracts. Soils containing levels of inorganic arsenic greater than 19.0 ppm will be
remediated and disposed at an appropriate off-site facility.

If you have any questions regarding this letter, please contact Lynn Nakashima at
(510) 540-3839.

Sincerely,
Barbara J. Cook, P.E., Chief

Site Mitigation Branch

cc: See next page
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BACKGROUND METAL CONCENTRATIONS IN SOILS
IN'NORTHERN SANTA CLARA COUNTY, CALIFORNIA

Christina M. Scott
Lockheed Missiles & Space Company, Inc.
1111 Lockheed Way
Sunnyvale, CA 94089

ABSTRACT

Soil analytical data were evaluated to determine
the natural background levels or baseline
concentrations of selected metals in an area of northern
Santa Clara County, California. The metals of interest
are those designated by the U.S. Environmental
Protection Agency as priority pollutants: silver,
arsenic, beryllium, cadmium, chromium, copper,
mercury, nickel, lead, antimony, selenium, thallium and
zinc. These metals are naturally occurring in soil and
their presence makes it difficult to evaluate potential
contamination. The soil data used in this study were
obtained from pre-existing environmental investigation
reports. Results from over 150 samples were entered
into a database. The average, standard deviation and
range of concentrations for each metal were calculated,
except in cases where the metal was not present above
the laboratory analytical detection limit in at least fifty
percent of the samples.

The ranges of background metal concentrations (in
milligrams per kilogram) were found to be as follows:
arsenic 0.2 to 5.5; beryllium 0.3 to 1.4; chromium 30.5
to 72; copper 23.8 to 47.5; nickel 46.4 to 101; lead 6.8
to 16.1; and zinc 47.7 to 82.8.

The background metal concentrations in the study
area were at the low range of metals concentrations
reported by the U.S. Geological Survey in a nation-
wide study.

INTRODUCTION

Increasing  environmental  awareness and
regulations have prompted many property owners to
conduct soil investigations to determine if
contamination is present beneath their facilities.
Unlike many contaminants, metals occur naturally in
the environment. Because of their natural occurrence
and the need to understand concentrations that
represent contamination, this research examined
analytical results from environmental investigations to
develop a database of the naturally occurring

background levels of selected metals in soils. The

in Sanginés, EM., Andersen. D.W., and Buising, A.B., eds., 1995,
Recent Geologic Studles in the San Francisco Bay Area: Pacific
section SEP.M., Vol. 76, p. 217-224.
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metals examined are those designated by the U.S.
Environmental Protection Agency (EPA) as priority
pollutants.

Natural variations in the composition of soils are
significant based on data compiled by the U.S.
Geological Survey (USGS) from sites across the
country (Shacklette and Boerngen, 1984). In order to
minimize observation of the inherent natural
differences in soil composition, the subject research
was restricted to a limited area in northen Santa Clara
County, California within a two-mile radius of the
intersection of California State Highways 101 and 237
in Mountain View and Sunnyvale (Fig. 1).

This area contains light industrial and research
faciliies, many of which are in aerospace and
computer technologies. Prior to development, the land
use was primarily small farms and orchards. The area
is well-suited to agriculture due to its flat to gently
sloping topography and Mediterranean climate (U.S.
Soil Conservation Service (SCS), 1968).

METHODOLOGY

 The laboratory analytical data used for this
research were derived from environmental
investigation reports prepared by several independent
researchers. These reports were prepared for pnvate
firms under the guidelines of government regulatory
agencies. The information is considered public, but
has never been published.

Metals data contained within these reports were
tabulated and an arithmetic mean calculated for each
metal, except in cases where it was not present above
the laboratory’s analytical detection limit. One
standard deviation on either side of the mean is defined
as the range of background concentrations for this
research. This range encompasses 68 percent of the
reported values.

. 'GEOLOGIC SETTING

The orogenic development of the Santa Clara
Valley is a major factor in the chemical composition of
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its soils. The geology of the basin and its physical
characteristics are presented here in order to establish
a basis for understanding the background data.

San Francisco Bay is the dominant physiographic
feature of the Central Coast Region of California. The
southern end of the bay lies within the Santa Clara
Valley, a northwest-southeast trending basin that
extends about 30 miles from south San Jose to San
Mateo. The valley is bounded on the northeast by the
Diablo Range, including Mount Hamilton, and on the
southwest by the Santa Cruz Mountains. Alluvial fans
of debris eroded from these mountain ranges formed
along the edges of the valley (Helley and others,
1979). These gently sloping fans merge with the San
Jose Plains and the marshes and wetlands adjagent to
San Francisco Bay.

Regional Stratigraphy
The oldest rocks of the northem California Coast

Range sediments are the highly defommed, muddy
sandstones and shales of the Franciscan Complex

(Jennings and Burnett, 1961). These sediments were
deformed and brecciated when they were scraped off
the sea floor in the subduction zone. There are also
submarine basalt flows incorporated into the
Franciscan Complex (Dibblee, 1966).

The Coast Ranges contain serpentine, which is
associated with, but separate from, the Franciscan
rocks. It is extremely fractured and shows evidence of
intrusion into existing rocks. Mercury and manganese
have been mined from serpentine rocks in the Coast
Ranges (Oakeshott, 1966).

Terttary deposits topping the Coast Range are
fossil-bearing marine sandstones and shales, with some
basalt flows and sills. Southwest of the San Andreas
fault in northern Santa Clara County, the -Lambert
Shale and the Vaqueros Sandstone of Oligo-Miocene
age predominate (Dibblee, 1966).

Ringing the western edge of the Santa Clara Valley
proper is the Quatemary Santa Clara Formaton.
These non-marine sedimentary rocks vary from lake



bed deposits to cobble conglomerates. In the vicinity

of Stevens Creek Dam, the Santa Clara Formation has
been measured at over 2,000 feet thick (Dibblee,
1966).

The alluvial fans emanating from the Santa Cruz
Mountains and the Diablo Range have formed
extensive valley fills. This Quaternary alluvium con-
sists of unconsolidated stream bed gravels, sands, and
silts. The valley floor is made up of recent flood plain
deposits interfingering with marine muds near San
Francisco Bay. )

Site Stratigraphy

The surficial deposits in the project area have been
mapped as recent alluvium (Helley and others, 1979).
They range from fine-grained to coarse-grained uncon-
solidated alluvial fan deposits and are less than 5,000
years old. The soil units in this area have been
mapped as Sunnyvale silty clay (SCS, 1968). The
uppermost 50 to 100 feet of sediment contain lenticular
and discontinuous layers. Deposits grade laterally and
vertically from gravels and sands, which were formed
by stream channels and levees, to medium-grained
sands and silts in the flood plains between the
ancestral Stevens Creek and San Francisquito and
Calabasas Creeks. These deposits grade into and
interfinger with fine-grained deposits of organic-rich
silts and clays that originated in the lowland marshes
and bay margins. These individual units of gravel,
sand, silt, and clay range from a few inches to a few
feet in thickness and may change laterally over only
tens of feet (McLaren, 1987).

The deeper alluvium is comprised of unconsoli-
dated clays, silts, and sands that are similar to the
overlying recent alluvium. These Pleistocene deposits
are slightly more consolidated than the shallow
sediments (Helley and others, 1979) due to their age
and thickness, which is approximately 150 to 200 feet
in the study area. The Pleistocene sediments overlie
the more coarse-grained Santa Clara Formation.

BACKGROUND
Determinations of Soil Background

When conducting environmental investigations, it
is often desirable to determine if the soil contains a
compound at a level above the naturally occurring
background. For synthetic chemicals and petroleumn
hydrocarbons, the background concentration level of
soil is assumed to be zero or below the analytical
detection limit. In the case of most metals, there is a
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wide varability in the background level. Other
researchers have investigated this subject in different
manners, as described below.

The USGS conducted a study to investigate the
concentration levels of 46 elements in soils from sites
across the U.S. (Shacklette and Boerngen, 1984).
Over 1,300 samples were collected by many USGS
personnel at approximately equal spacings of 50 miles,
usually near a highway, during other field programs or
trips and were sclected in unaltered natural soil
material whenever possible. These samples were
analyzed in a laboratory to determine the concentration
of each of the 46 elements selected and the results
were tabulated and plotted on maps. The study found
the clements bave a wide variety in the detected
concentration ranges as well as in geographic
distribution as noted in map view.

Other researchers have identified specific
source areas to explain the background levels of
selected metals. A study in the Salinas Valley of
Central California (Majmundar, 1980) correlated the
heavy metal content of stream sediment with the
geology of the area to determine which bedrock units
were sources of the anomalously high metal values.
The study found that five (mercury, arsenic, cadmium,
copper and zinc) of the six metals tested for could be
correlated to Middle Miocene marine rocks as their

~source.  High concentrations of cadmium were

associated with phosphate beds of the Monterey and
Pancho Rico Formations. Only lead seemed to be
randomly distributed.

A similar study in western Fresno County,
California analyzed 43 elements in soil samples to
identify associations between element occurrences and
source materials (Tidball and others, 1989). Five
associations were identified and traced to their source
rocks. One of these, containing dominant elements of
nickel, magnesium, chromium, cobalt, manganese, and
iron, was found to be derived from serpentine rocks
located in the Diablo Range. This association was
even more pronounced in finer-textured soils.

At Moffett Federal Airfield (formerly Moffett Field
Naval Air Station), Mountain View, California,
extensive environmental sampling was performed to
characterize soil and groundwater contamination. An
environmental investigation report (HAZWRAP, 1950)
presented typical ranges for metal concentration levels
in soil at Moffett. These ranges were determined by
using one standard deviation above and below the
lowest mean of four sets of data representing different
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subsurface elevations.
THIS STUDY
Data Evaluation

Analytical results for up to 158 soil samples
were selected for inclusion in this study based on a
search of the California Regional Water Quality
Control Board (RWQCB) document files and
interviews with regulators, property owners, and
environmental consultants. The number of samples
included in this study varied between 104 and 158,
because not all of the samples were analyzed for all
thirteen priority pollutant metals. The samples used
were collected from 25 locations (Fig. 2). Several of
the sites are located close together and are not
indicated separately on the map. Sample depths range
from 6 inches to 65 feet below ground surface.

. Samples were carefully evaluated before inclusion
n the database. The land use histories of many sites
were researched to exclude any samples that may have

been contaminated with metals. In a few studies, a
separate sample had been collected in an area of the
site thought to be representative of the natural
background.

Table 1 presents analytical data for the soil
samples evaluated. The levels of the thirteen priority

pollutant metals are expressed as milligrams of a metal .

per kilogram of soil (mg/kg). This is commonly
referred to as parts per million (ppm). The average, or
arithmetic mean, of each detected metal is shown in
the top row of Table 1. The standard deviation of each
detected metal is shown in the second row. The range,
which appears in the next row, is the mean, plus and
minus one standard deviation. The minimum and
maximum values reported for each metal are shown. If
the sample results include a non-detected value, the
minimum is shown as "<DL", less than detection limit.
The number of samples that contained detectable
levels versus the total number of samples is provided
in the next row. For example, in the silver column
18/129 indicates that silver was detected in 18 of the
129 samples analyzed for silver. Finally, the U.S.
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TABLE 1. Summation of statistical data for soil samples

standard minimum maximum  >DL/ Us
average deviation range value value total  average
Ag NC NC NC <DL 4.8 18/129 NC
As 2.86 2.61 0.2-5.5 <DL 20 95/108 72
Be 0.88 0.55 0.3-1.4 <DL 32 94/158 0.92
Cd NC NC NC <DL 14 51/158 NC
Cr 51.28 20.77 30.5-72.0 <DL 170 51/158 NC
Cu 35.63 11.85 23.847.5 4.6 67 136/136 25
Hg NC NC NC <DL 1.3 291127 0.09
Ni 73.53 . 27.15 46.4-101 6 145 136/136 19
Pb 11.43 4.66 6.8-16.1 <DL 54 135/158 19
Sb NC NC NC - <DL 22 50/104 0.66
Se NC NC NC <DL 4 16/108 0.39
TI NC NC NC <DL 3.8 42/108 NC
Zn 65.27 17.55 47.7-82.8 7.8 120 136/136 60
NOTES:  All units are mg/kg.

average = arithmetic means of samples with detectable concentrations.

NC = Not Calculated

range = average + one standard deviation

<DL = less than detection level

>DL/total = ratio of number of samples above detection level to total number analyzed
US average = Shacklette and Boerngen (1984) averages for United States soils

average concentration of each metal, as reported in
Shacklette and Boerngen (1984), is included in the
final row.

The Treatment of Non-detectable Concentrations

In this study, non-detected samples were omitted
from the statistical calculations of the means. Only
values greater than the analytical detection limit were
summed to find the average value. Other environ-
mental researchers sometimes substitute the analytical
detection limit or a fraction thereof into the calculation
of the mean. No standard method has been estab-
lished.

Disregarding sample results below the analytical
detection limit introduces a bias in the calculation of
the average. It can become significant. The bias
introduced into the mean by omitting the non-detected
samples is the primary reason that the statistics of
average, standard deviation and range are not
presented for silver, cadmium, mercury, antimony,
selenium, and thallium. These six metals had con-
centrations that were below the detection limits in

more than half of the analyses. For the other metals,
which had fewer values below the detection limits, this
bias is considered insignificant.

Factors Affecting the Data

Metal concentrations in soil at a specific site are
influenced by several factors to varying degrees.
These factors include sample collection and analysis
methods, natural soil varations, and man-caused
impacts to the soil. All these factors contribute to the
wide range of concentrations found in the data, thus
the natural background levels are presented as ranges.

Another important factor affecting the
concentrations of metals in soil is the composition of
the parent or source material of the soil. Samples
selected for this research were drawn from soils
deposited by Stevens Creek. Stevens Creek drains the
Monte Bello Ridge and Black Mountain areas of the
Santa Cruz Mountains into the Santa Clara Valley.
These source areas are composed of Franciscan
sandstones and greenstones. Stevens Creek has
eroded through them into the rift valley of the San
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Andreas fauit. In the rift valley, Stevens Creek
traverses over marine sandstones and shales of
Oligocene-Miocene age along with diabase, serpentine
and Franciscan shale (Dibblee, 1966).

Trace elements (which include the priority
pollutant metals) are more abundant in fine-grained
sediments than in coarse-grained sediments (Dong and
others, 1984). In igneous rocks, higher concentrations
of trace elements are found in mafic or ferro-
magnesian minerals due to ionic substitution
(Krauskopf, 1967). Therefore, the more mafic the
source material, the higher the trace eclement
composition of the sediment.

RESULTS
Silver

Silver was detected, at a maximum concentration
of 4.8 mg/kg, in only 18 of the 129 samples analyzed
for this metal. Because of its very low concentration,
silver content was determined too seldom to provide a
statistically representative mean concentration. A
nation-wide study completed by the USGS (Shacklette
and Boerngen, 1984) reached the same conclusion.
Dragun (1988) lists the typical range for silver in
native soil to be 0.1 to 5.0 ppm.

Arsenic

Arsenic was detected in 95 of the 108 samples
analyzed for this metal. The average arsenic con-
centration calculated is 2.86 mg/kg. The range, plus
and minus one standard deviation of the mean, of
naturally occurring arsenic is 0.2 to 5.5 mgkg.
Shacklette and Boerngen (1984) reported a range of
arsenic content from less than 0.1 to 97 ppm, with an
average of 7.2 ppm. Dragun (1988) described the
typical range of arsenic as being from 1.0 to 40 ppm.

This research found that the range of arsenic in the
study area is within, albeit at the low end, of these
nation-wide ranges. The average is significantly lower
than those reported by other researchers.

Beryllium

Of the 158 samples analyzed for this metal,
beryllium was detected in 94. The average concen-
tration is 0.88 mg/kg, and the concentration range is
03 to 14 mgkg. This range of background
concentrations is within the low end of the ranges
given by Shacklette and Boerngen (1984) of less than

1 to 15 ppm and by Dragun (1988) of 0.1 to 40 ppm.
Average beryllium contents measured during this
research match the resuits of Shacklette and Boerngen
(1984). ‘

Cadmium

Cadmium was found in only 51 of the 158
samples analyzed, at a maximum concentration of 14
mgkg. Because the majority of samples did not
contain detectable cadmium, an average and standard
deviation are not shown for this metal. The levels of
cadmium detected in the eastern third of the study area
appear to be higher than those in the other areas.
Dragun (1988) reported that cadmium concentrations
in native soil vary from 0.01 to 7.0 ppm. This element
was identified too infrequently in a USGS study
(Shacklette and Boerngen, 1984) for a mean
concentration to be calculated, although these
researchers did report that a sample collected in the
Santa Clara Valley had a concentration of 10 ppm of
cadmium. :

Chromium

The average value of chromium is 51.28 mg/kg,
and the range is from 30.5 to 72.0 mg’kg. This range
of chromium concentrations is within the commonly
referenced USGS study's wide spread of between 1
and 2,000 ppm. The arithmetic mean of the USGS
data, 54 ppm, and this study's data are very close
(Shacklette and Boemgen, 1984).

Copper

The arithmetic mean of copper is 35.63 mg/kg and
the range is 23.8 to 47.5 mg/kg. The USGS report
(Shacklette and Boerngen, 1984) calculated an average
value for copper that was 10 ppm lower, although their
range in copper content was wider than that found
here, from less than 1 to 700 ppm. The copper level of
35.63 mg/kg calculated in this study is high, even
when compared to other California surface sediments.
The Salinas Valley was found to contain an average of
5 ppm of copper in the alluvium, 20 ppm in the stream
sediments, and up to 32 ppm in Miocene marine
bedrock formations. The only samples that contained
average levels of copper higher than those found in this
research were from phosphatic beds in the Miocene
and Pliocene rocks (Majmundar, 1980).

Mercury

Mercury was found above the analytical detection



limit in only 29 of the 127 samples. The detection’
limits for mercury, which are frequently lower than for
other metals, ranged from 0.02 to 0.5 mghkg. The
maximum concentration of mercury in these samples
was 1.3 mg/kg. An average, standard deviation, and
range of mercury in soil for the study area was not
determined, because of the small number of samples in
which this metal was detected. Other researchers have
reported mercury content in soils to be from less than
0.01 to 0.08 ppm (Dragun, 1988) and to 4.6 ppm
(Shacklette and Boerngen, 1984). ;

Nickel

All of the 136 samples tested for nickel contained
measurable quantities of this metal. The average and
standard deviation of the samples are 73.53 mg/kg and
27.15 mg/kg, respectively. The range of background
levels is from 46.4 to 100.7 mg/kg. Nickel's average
concentration level is significantly above the 19 ppm
average reported by the USGS, but the range is within
the lower ranges of background levels published by
both the USGS (less than 5 to 700 ppm) and Dragun (5
to 1,000 ppm).

Lead

Lead was detected at an average concentration of
11.43 mgkg. With a standard deviation of 4.66
mg/kg, the background range is 6.8 to 16.1 mg/’kg. On
a national scale, the lead content of soils was found to
range from less than 10 up to 700 ppm (Shacklette and
Boerngen, 1984) and from 2 to 200 ppm by Dragun
(1988). The average lead content of the soils in this
study is less than the national average of 19 ppm
presented by the USGS researchers (Shacklette and
Boerngen, 1984).

Antimony

Antimony was detected in 50 of the 104 samples,
- at a maximum concentration of 22 mg/kg. Because
slightly less than half of the samples contained
detectable concentrations, the average value of 3.53
mg/kg may not be a representative background
concentration. The background level ranges presented
by Shacklette and Boerngen (1984) are less than 1 to
8.8 ppm and Dragun (1988) are 0.6 to 10 ppm.

Selenium
Selenium was detected in only 16 of the 108

samples tested for this metal. The detection limit
ranged from 0.2 to 4 mg/kg. The natural background
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level of selenium in the study area cannot .be
determined based on this limited information.
Selenium has been found to be present only at very
low concentrations in other studies. The USGS testing
reports a range of selenium from less than 0.1 to 4.3
ppm (Shacklette and Boerngen, 1984), while Dragun
(1988) reports an even lower range of 0.1 to 2 ppm.

Thallium

Thallium was found in measurable quantities in 42
of 108 samples. The analytical detection limits ranged
from 0.2 to 5 mg/kg. The highest value of thallium
detected in these samples was 3.8 mg/kg. Because of
the high percentage of samples with non-detectable
concentrations, an average and range of background
concentrations of thallium were not calculated in this
study. None of the other studies referenced in this
report presented a background level for thallium in
soil. The concentration of thallium in the Earth's crust
has been described as 0.45 ppm, in basalt as 0.1 ppm,
and in shale as 1 ppm by Krauskopf (1967).

Zinc

The average zinc concentration detected is 65.27
mg/kg. The range, encompassing two standard devia-
tions, is 47.7 to 82.8 mg/kg. Although the range of
zinc concentrations reported in the USGS study
(Shacklette and Boerngen, 1984) is much wider, from
less than 5 to 2,900 ppm, the arithmetic means of both
data sets are very close, 60 and 65.27 ppm.

SUMMARY AND CONCLUSIONS

Laboratory analytical data from soil samples not
impacted by metal contamination were collected in
areas of northern Santa Clara County and were
compiled to determine the natural range of background
concentrations of EPA priority pollutant metals.
Establishing background, or baseline, concentrations is
important for differentiating naturally occurring metal
concentrations from potentially contaminated soils.
Background levels are best expressed as ranges of
concentrations, not as specific values, to reflect the
natural variations in soil composition. This research
defined the range as being onme standard dewiation

below and above the mean.

“This research compiled metals results for 158 soil
<amples collected during previous investigations. The
average and range of concentrations, respectively, that
were calculated (in mg/kg) in this study were as
follows:
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arsenic 2.86 and 0.2 t0 5.5,
beryllium 0.88 and 0.3 to 1.4,
chromium 51.28 and 30.2 to 72,
copper 35.63 and 23.8 to 47.5,
nickel 73.53 and 46.4 to 101,
lead 11.43 and 6.8 to 16.1, and
zinc 65.27 and 47.7 to 82.8.

The concentrations of silver, cadmium, mercury,
antimony, sclenium, and thallium in the soils were
found to be below the analytical detection limits in the
majority of the samples and their averages and ranges
were therefore not calculated. .

Natural variations in the metal concentrations of
soils can be significant and are a function of the
texture, composition and ongin of the soils. The
surface sediments in the lowlands areas near San
Francisco Bay in northemn Santa Clara County,
California are mapped as recent fine-grained alluvium
(Helley and others, 1979) denived from the Santa Cruz
Mountains. The results of this research were com-
pared to a USGS study (Shacklette and Boerngen,
1984) of analytical data for over 1,300 surface soil
samples from across the United States and work
performed by Dragun (1988). Comparisons with other
studies revealed that northern Santa Clara Valley soils
have metal concentrations within the ranges found by

the other researchers. However, the average concen-.

trations of the local soils were significantly higher for
copper and nickel, and lower for arsenic and lead than
in the nation-wide studies.
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TABLE 4-4

OFF-SITE BACKGROUND OF METAL CONCENTRATIONS®

RN E N

32 far RT Loy
/“/C/CLC’(/‘O /—7/0/_)0{'/7'10‘ L/4. \D/(

(ppm)
METALS OFF-SITE BACKGROUND® PREVIOUS BACKGROUND® WESTERN U,S. (FROM U.S, E.P.A DHS TTLC
MINIMUM  MAXIMUM  MEAN® MINIMUM  MAXIMUM MEAN®  COMMON RANGE AVERAGE

Arsenic 3.9° 16° 8.3¢ 2.8 5.1 <4.1 © 150 5 500
Cadmium - ND 43 1 <0.1 0.8 <0.9 0.1-0.7 0.6 100
Chromium 0.2 18 10 10 29 16.4 t - 1,000 100 2500
Copper 52 61 o 22 4 13 7.2 2-100. 30 2500
Lead ND 220 324 15 130 61 20- 100 10 1000
Mercury 0.04 0.52 0.14 ND 0.12 <0.11 0.01-0.3 0.03 20
Nickel 6.4 26 16 18¢ 18¢ 18¢ $ - 500 40 2000
Zinc 14 300 65 18 100 67.2 10 - 300 50 5000
pH 5.5 8.2 NP NA NA NA NP NP NE

ND= Not detected

NA= Not available

NE= TTLC not establishcd
NP= Not applicable

* Analyzed by EPA Mecthod 6000/7000 Series.

b Based on 23 samples.
° The arithmetic mean was calculated by using 1/2 of the dctection limit valuc wherever a non-detection was reported.

4 Based on 11 samples from EnviroSearch silc survey.
¢ Based on 8 samples.
f Based on 2 samples.
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Background concentrations for metals in soil at LBNL were determined in accordance
with procedures described in "Statistical Analysis of Ground-Water Monitoring Data at RCRA
Facilides" Interim Final Guidance, United States Environmental Protection Agency (EPA),
February 1989 (PB89-151047). The background concentration was defined as the 95% upper
confidence limit (UCL). A tolerance coefficient of 95%, as recommended in the EPA guidance
document, was used to determine the 95% UCL, which was used to define the background
levels. This means that one has a confidence level of 95% that the 95% UCL will contain at least
95% of the distribution of observations from the background data.

The upper confidence limit for background data that follows a normal distribution can be

calculated by the formula:
UCL = Xav+ Ko
where: '
UCL = the upper confidence (tolerance) limit
Xav = the arithmetic mean -
(o] = the standard deviation
K = the one sided normal tolerance factor

Background concentrations were determined from the 95% upper confidence limit for the
following California Code of Regulations (CCR) Title 22, California Assessment Manual (CAM)
17 metals:
antimony (Sb)
arsenic (As)
barium (Ba)
beryllium (Be)
cadmium (Cd)
chromium (Cr)
cobalt (Co)
copper (Cu)
lead (Pb)

10.  mercury (Hg)

11.  molybdenum (Mo)
12.  nickel (Ni)

13. selenium (Se)

14, silver (Ag)

15. thallium (T1)

16.  vanadium (Vn)
17. zinc(Zn)

WooRNALAWN -

Site background concentrations were determined from the data set of 498 soil samples
from the borings for construction of 71 monitoring wells. Samples from two monitoring wells,
MW7-94-3 and MW77-92-10, which were installed in areas of potential metals contamination
were excluded from the data set. In addition, the data set was reviewed for extreme outliers and
those values were also -excluded from the data set. The data used for the calculation of
background concentrations are included in Table 1. The arithmetic mean (Xay) and standard
deviation (o) were calculated by assigning a value of the detection limit for all analytes with
non-detectable concentrations. The one-sided normal tolerance factor (K) for the 95% UCL was
obtained from Table 5, Appendix B of the EPA guidance document. This tolerance factor (K) is
dependent on the number of the samples in the data set. Values of X3y, G, and K used to
calculate background concentrations are listed in Table 2.
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The same data set was also used to calculate background concentrations (95% UCL) of
metals for individual geologic units at LBNL, in order to assess if there is a geological dependent
variation in background metais concentrations. Background concentrations were determined for
the following geologic units:

Colluvium/Fill
Moraga Formation
Orinda Formation
San Pablo Group
Great Valley Group

The calculated site background metals concentrations and the background concentrations
for individual geologic units are listed in Table 3. The background concentrations for the
geologic units are also presented graphically on chart 1 (arsenic, cobalt, copper, lead, thallium,
and vanadium), chart 2 (beryllium and mercury), chart 3 (cadmium, antimony, selenium, silver,
and molybdenum), and chart 4 (nickel, chromium, zinc, and barium). Since the background
concentrations are generally similar for the different geologic units and since the specific
formation corresponding to the sample location is not always known, overall site background
levels will generally be utilized for requesting No Further Investigation (NFI) status for LBNL’s
Solid Waste Management Units (SWMUSs) and Areas of Concern (AOCs). Background metals
concentrations for specific geologic units with background concentrations significantly greater
than site background may also be used in some cases to request NFI status, including:

Arsenic in Great Valley Group rocks

Thallium in fill/colluvium and Moraga Formation rocks
Molybdenum and selenium in Orinda Formation rocks
Copper in Great Valley Group rocks
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TABLE 1
Metals Concentrations In solls used to caiculate background (in mg/kg)

\ 4 Geol
Location D Unit] Sb| As | Ba Be Cd | &ricol cul Po | Mg Mo Ni | Soe | Ag i T1 [l va | zn
MW51-92-2 BS51-92-2-5 t/e 2 9 93] 0.6] 0.4 7] 18] 20 10 0.2 0.8 49 21 o02] 3 61| 54
B8S51.92-2-15 gv 21 -9l 330 o0.8] o0.2| 89] 14 33t 12/ 02 0.6] 110 2] o02] 2 44] 87
MWBS-32-4 BS88-92-4-5.5 il 2 131 130{ o.6{ o.2{ 23{ s.8{ 13| 1 1} 0.2 1.1 18 2} o021 3 42! 48
BS88-92-4-15.5 qv 2 13} 210f 0.7 o0.7] 2s{ 15| 18 vof 0.2 0.7 48 2] 0.2 4] 89| s7
8S88-92-4-25.5 gv 2 13 38 0.2] 0.2 6] 2.4 4 s} 0.2 0.8 ] 2] o02] 3 18] 15
BS88-92-4-34.5 ov 2 17 s6l O 0.5 41] 9.8] 47 13] 0.2 0.9 33 3l 02] 2 42{ 82
BS88-52-4-58 gv 2 14 24| 031 0.3 7] 4.2] 43 sl 0.2 0.7 3 2] 0.3l 3 22| 82
MW37-92-5 BS37-92-5-6 0 2 12 88] 0.3 o02] 68 25| 34f 23] o2 0.8 62 21 02] 3 65| 96
BS37-92-5-16 0 2 22| 230] 1.1} o2} 110] 14 28 15 02] o8] 93 2} o2 9| 72| 84
BS37-92-5-36 o 2 18 1300 v. 0.3} 30f 11t 31} 18] 02| o8| 32 2] 0.3 3 59| 69
BS37-92-5-65 0 2 17] 93] 1.4 o0.3] 38§ 15 21| 1M o02] oel 38 21 02| 3 62| 88
B8S37-92.5-74 0 2 12 110f 1.8] o0.31 51| 18] 3s| 2s| o2 2.5{ S6 4] 0.3] 3 69/ 110
[8537-92-5-81 gv 2 12 72{ o.8l o.8l 35| 14 Ssof 1Sl o2 1.8 36 21 0.2] 4l as{ 98
A 8S37-92-5-88 gv 2 €] 110 0.7] ©.4] 36} 15/ 48] 14 02 1] 41 2| 0.2 6l 4s| 92
8537-92-5-97 qv 2 9] 290f 1! o0.4] 47| 16| 81} 20} 0.2 0.71 47 3| 0.2 4] 69| 96
MW37-92-6 BS37-92-6-5.5 o 2 3] 120[ o.8f o0.3] 38 12| 37} 14 02} o06] 40 2} 0.2 6] 43| 74
Pssmz-ws ° 2 8] 280} 0.8} 02| 40| 14 36| 16 0.2 1} s9 3] 02| 1of 2as| 82
8337-92~6-g€ ] 2 4 260 0.8 0.3 32 16 35 184 02 0.8 44 2 0.2 4 43| 98
BS37-92-6-35 ov 2 3] 280f o0.8] o0.2] 34| 3s] 250] 31 02| o8l 64 2{ 0.2 2 59{ 130
MW70-92-7 BS70-92-7-5.5 gv 2 171 _180] 0.9 o.s| s6! 18] sal 17 o02] o.e 57 2| o2 3 6l 110
BS70-92-7-10.5 gv 2 16/ 89 1] o.51 as| 12[ 39] 18/ 02| o0&} 37 2] 02] 2 53] 96
BS70-92-7-15.5 gv 2 19 51| 0.8 0.3 471 3] 34 15 o02] o8] 4as 2} 02| 2 57| 81
BS70-92-7-21 gv 2 10 37\ o.4 0.2} 27] 7.8] 21 8] 02] o8] 25 3| 02| 2 33| 48
MW58-92-8 BS58-92-8-5.5 m 2 2 971 0.3] 0.3] s2! 15 21 4] 02] o8] 21 2] 02) 2 22 45
BS58.92.8-11 0 2 28f s40! 1.1] o.8f 18| «.8] 14 S| 0.2 11 38 3 1] 3 28| 27
BS58-52-8-16 (-] 2 8] 330 0.8 1] 81! 231 3s 13 0.2 0.8 79 3 0.5| 2 36| 75
8558-92-8-21 ) 2 13f 190f 0.8 0.8 o7 15| 25[ 14 0.2 0.71 1190 3 0.2 6] S2) 37
BS58-92-8-30.8 0 2 s} 270f o0.81 ©0.31 33] 18] 24/ 12 o02{ o8] S1 3] 02| 3 35{ 75
MW46-92-9 BS46-92-9-5.5 tre] 2 71 100f 0.3| 02} 73 23l 28} 11 02| oe&l 72 2] 0.4 3] 3as| 49
) : BS46-92-9-11 o 2 7] 110} 0.8f 0.3} 9 13/ 24 71 02| o0.6)] 98 2| 02 71 sof 43
BS46-92-8-15.5 0 2 5t 110 0.7] 0.3]1 43 10/ 26 ol 0.2 0.8 59 2 0.2 4 48| 30
BS46-92-9-20.5 0 2 8] 120/ 0.7} 0.2} s3] 1ol 33} 12| 02| os} 58 2) o.5] 6| 43} 57
W BS46-92-9-30 ° 2 11} 200l 2.71 o0.2| 81 12| 29 11 02| o8] €S 2} o6 sl sol sa
BS46-92-9-40.5 Q 2 3] 280 0.9 o02] 83} 18] 34} 12f 02| os] so) 2] 0.2 7] 78} 84
BS46-92-9-50 0 z 14| 230 o.9! o0.2] #9] 161 21| 14 o021 o0&l 100 2] os] 8] €7 a0
BS46-92-9-80 0 2] 8] 270f 0.8 o0.3] e7l 18l 27/ 12! o0.3] 1.3 110 2| o8] 4] s3f 61
MW26-52-11 BS26-982-11-4 m 2 11 911 0.8 0.3 67 17 18 9! 02| o8l Sa 21 8521 2 4| 56
BS26-92-11-9 0 2 71 170f 0.8l o0.2f 59f 19| 20 6] 02| o8| a0 2| 02| 2 60| 36
BS26-82-11-20.5 0 2 10/ 100} o0.51 ©.2! 100] 20{ 32 7] 02} o8] 190 2] 02 4] so| 83
BS26-82-11-30.2 ) 2 11 94 0.6 o0.2] 771 16l as 8] 02| o06] 130 2| 0.2 8{ sof 87
MWE1-92-12 B8S61-92-12-10.5 fie 2 4] 370 0.8 0.3} 34] 12| 43] 131 02| o8] 41 2] 02 5] 33| 74
B8S61-92-12-20.3 0 2 4 120/ 0.7 o©.4f 28] 5.6/ 13 9| 02] o0s&f 21 2) 02 23 26 36
BS61-92-12-30.3 o 2 6] 240} 0.5 o021 19] 7.1 2] 11 o2} 0.8 36 2] 021 11] 18] 48
BS81-82-12-40.5 o 2 4{ 210{ 0.8{ 0.2{ 31| 8.1 3 71 02} o8) 2% 2} o0.3] s| 22{ 34
BS61-92-12-60 0 2 3] 170f 0.4l 02| 43] 4.5 4 §] 02] o0&l 26 2] 02) 2 28| 40
8S61-92-12-71 0 2 O 34} 0.4] 1.71 28{ 5.8 7 8f 02} o8} 26 2] o.9f 3 22| 29
BS61-92-12-85 0 2 7] 230t 0.6] 0.2f{ 30! 6.8/ 200 9| 0.2 0.71 28 2] 0.3 3 25{ 130
MW74-92-13 BS74-92-13-6 t/e ] 1.5] 0.25 48| 0.1} +.21 12| 3.2] 7.5] 4.5 0.12) 0.28] 48| o0s|o2s! 21 7.8 26
- BS74-92-13-16 fle 1 { 028 39] 0.23] 1.4] 11| 3.8} 11} 3.8 o0.1] o025 16] 05} o025] 2| 5.4/ 24
BS74.92-13-25.5 50 1| 028 38 0.08/ .31 11f 3.7 21} 4.3} 0.39] 0251 28| o05) o025} 2 9| 29
BS74-92-13-33 o 11025 4% ©0.261 1.4} 12} 3.8} 17| 3.9] 0.4) 0.26] 21} 0.63} 0.25| 2] 5.5 24
BS74-92-13-40' T 1jo025| 1.71 o.06! 0.69} 4.1} 1.7] 6.6] 2.3} 0.07] 0.38] 6.2 05| 05| 2! 3.3] 17
MWB3-52-14 B8S83-92-14-8 [ 2 3 69t 0.4] 0.5] 21| 10f 18 T 0.2 0.8 56 2) 0.2 4] 28] 85
B . BS83-92-14-11 t/e 2] 1 $71 0.4t 02 16 9t 13 8t 02 0.8 51 2 0.2 3 4l 42
BS83-92-14-16 $0 2 3] 2s0| o.4f o0.51 271 .71 20 8] 02| o8| 86 3l o2 8| 13| 715
BS83-92-14-20 [T 2 4 59| 0.3} 0.5 22| 7.1 7 4f 02] o6 51 3| 02 s] 111 32
BS83-52-14-30.5 D 2 7] _210f 0.6} 0.3} 34f 23 30 9| 02] o8l 120 3} o2 [ 8 84
8S83-92-14-40.5 D 2 14} 100} 0.3} 0.2 9| 4.6 3 6l 02| o081 21 3{ 02| 10 7] 19
B8S83-92-14-50 8D 2 4] 120{ ©0.4|  0.3] 14| S.4]| 16 7| 0.2 1.2} 33 2f o2 3 3] 47
B8S83-92-14-57 D 2 3 92| 0.3] o©.3] 1o} 4.5 3 6! 02| o8] 34 3] 02| 3 6| 41
MW46A-92-15 |BS46A-92-15- t/e § 1.5f 9.90 621 0.1 ogo5! 41| 12| 16| 5.51 6.09{ 025] 34] 2.7} 0.25) 2 371 39
_ ‘ BS46A-92-15-16 tle] 1.3 7.51 87 0.12]-0.05] 48l 12| 21 3.9{ 0.05 1.3 40| 1.2] 0.25] 2 46| 44
BS46A-52-15-26 f/ck 11 6.61 41l 0.08| oos! 20/ 9.5 21 2| 0.05| 0.25 12| 1.2] 0.25| 2 42| 63
BS46A-92-15-36 o § t.1{ 12f 56| 0.08 0.os] 51| 13| 65} 5.71 0.11} 0251 63| 05| 0.25{ 2 42| 78
MW7-92-16 BS7-92-16-5.5 frlc . 1] 9.7] 130] 0.23} 0.13} 41] 14} 107] 6.8] 0.07{ 0.25| 46| 8.1 0.25] 2 421 47
BS7-82-16-21 fre § 1.31  21] 130] 0.28} 0.08] s6] 17| 16| 6.1/ 005 025] 41| 8.2/ 025| 21 62| 38
| - BS7-92-16-30.8 m 1] 2.7 51| 0.12) oos| S7! 13| 33| 2.2 005f 025! 21 osfo2s] 2| 39| 66
B8S7-92-16-40.5 m 1] 028 26} 0.06] 0.05} 17| 6.5 .29) 0.91] 0.05| 0.25] 8.1] os{ o025} 2 17] 34
BS7-82-16-50.2 m 14 1.1 28| 0:28f{ 0051 34| 10 33| 1.8/ 0.05| 025 13| 05| 025] 2 46] 65
MW§-92.17 - BS6-92-17-6 m ] 6.3 69] 0.22] 0.21} 78! 16/ 31] S.s8{ 0.05| 0.25| 120} 05| 0.25| 2 46| 49
BS6-92-17-15.5 m 1 3.4 s0{ 0.12! 0.17{ 120{ 17| 20f 2.4{ 005} 0.25| 190} o5} 0.25 2 31 37
Page 1 of 7



TABLE 1
Metals Concentrations In solls used to calcuiate background (In mg/kg)

Geol. -
Location D Unitf Sb] As | Ba | Be | Ca | | cofcul Pb| Hg| Mo | Ni | Se | Agi M| Vn|2n
MW6-92-17 i{gss-sz-w-zss m 1] 281 31 0.27] ©0.3f 23] 7.1f 20| 2.8 005] 025] 71 1.8l 025] 2] 32 ~ 32|
BS6-92-17-30 o 11 7.8 40| 0.26] 6.29] 109f 17| 321 4.1] 0.29f 0.25| 180] o.5] 025} 2 40} 46
BS6-92-17-40.5 ° 1 4] 56 0.19] 0.21) saf 11] 3t 3.4| 0.09) 025| 731 os) o2s] 2 29| 48
WW37.02-18  |BS37-62-18-8 o § 1.31 13] 150 0.24{ 0os] 27f 11} 23| s.8| o0.4] o2s] 371 o0s} o025} 2 34] 78
BS37-82-18-16 ° 1] 3.71 80| oos| oos| 22 4.3 s.1] 4.5 o08f o.25] 23 oslo2s) 2] 17 37
[BS37-92-18-28 [y 1] 6.8 43} 0.38] oos} 14} 3.71 18 4] 0.06] 0.25| 14 o05] 025| 2 22| 47
BS37-92-18-31 o 1] 421 28 o0s] 0.16] 29f 71 15 s{ 0.08{ 0.2s| 30l os| 0251 2 200 71
MW37-92-18A [BS37-02-18A-11 0 1] 8.5] 150 0.07f oost 18| 3.7{ 6.9] 3.4/ 008 o.8 18| 2.1¢| 08l 2] 14] 22
BS37-92-18A-20.5 o 0 1.1] 6.2] 4aaf 0.14] 005§ 11 3| 4.3] 4.7 0.06] 0.25) 16| os| o2s| 21 7.8] 21
[BS37-02-18A-31.5 o B 1.9 9.6 48] 0.42 oos| 14| 6.1} 11} 4.1} 0os] o25) 17 S.2] 025| 2 211 43
BS37-82-18A-41.3° gv ] 2.4f 65 62] 032 oo5) 17] 7.8] 16} S.3 0o05| 025} 241 o05)025) 2 24| 54
BS37-92-18A-51 ov | 2.1 29| 96| 0.89] 0.05] 27| 13| 42{ 8.6 0.12 0.49| 41| 16| 0.25| 2 FOD
BS37-92-18A-60.7 gv i 18] 30] 77| 0.43] 005 25| 18] 42} 16) 0.12] 1.3 39| S.4l 025} 2 33| 90}
|BS37-92-18A-70.4 gv § 1.50 #.4] 120f 0.45| 0.o5) 24 37 32t 4.7 0.11] 025t 72| 2.1 0.25{ 2 27{ 106}
MW7-92-19 BS7-92-19-68 fre § 1.3] 8.4 70{ 0.17] 0.05| Sa| 14| 20| S.8f 00s| 025] 34 2.31 025 2 46| 36|
BS7-82-19-15.5 m I 1.8 18] 571 0.4 o0os| S1] 18] 13} 3.3} 005} o02s] 32! 3.3 025| 2 39| 43
8S7-92-19-26 m 6| 36/ 0.09] oos{ 38} t1] 12| 1.8f oos| 025] 18 os| o2s| 2 27] 35|
BS7-62-19-38 m § 9.5 4.8) 53} 0.13) 0.05]) 261 14| 24] 8.1} 0.05| 0.25 761 7.9] 025} 2 30l 53]
BS7-92-19-45.S m § 1.2] 3.2 49} 0.12] cos] 47 14} 231 2.8] 005| 0.25] 110f 2.7} 0.25] 2 470 44
857-92-19-55.5 0 1] 3.8 79 0.16] o.os] 140] 25| 201 4.1 oo5| o.25| 309l 1.7| 0.2s) 2 44| 57
MW27-92-20 8527-82-20-10.2 m § 4.6 15| 31 0.35[ co5| S2{ 18l 12{ 6.1{ o0s| 0.25] 21 6{ c2s| 2 28] sS4
8S27-92.20-20 m I 1.8} 3.9 28l 00o5]| 0.o5] s1} 18] 17| 3.4 005) o02s| 22 1.1) 025} 2 34] s4
B8S27-92-20-30.4 m N 0.7] 9.4l 27 o0o0s| oos} 36 1St 10l 4.9l 0o05| 025} 16/ o0.s) o0.25] 2 30| 40
8527-92-20-48 m 1] 9.6 43t 0oos) cos| $7] 18} 18] 1.2] 005} 025 18] 12| 0.2s] 2 32| 43
'|BS27-92-20-55 m i 1.8 S8.1] 39 0.05] o.os| 48] 12} 20} 1.8/ 005} 025] 17 2.1} 025| 2 33 87
8527-82-20-60C m 1| €.9] 39 oos| oos! s8] 12 13] 3.3 0.05| 025] 18/ o0s| 025] 2 29| 44
MWS3-92-21 B8S53-82-21-9.9 m 7 4.3 54| 0.14] 0.05 34 12 23 4] 0.11| o0.25 16/ 4.6] o0.25 2 16] 41
: B8S553-92-21-20.3 m 11 4.7 46| 005} co5s) 361 131 13} 2.3] 0.06] 025} 19 4&.9) 025} 2 22] 38
BS53-82-21-30.8 m 1| 4.3 28l oosl c.os| 29] 10l 8.4l 2.2 0.os] o025} 10/ 3.6] 025} 2 16| 31
BS53-92-21-38.1 m 1| 3.2 20t 0.05) 0.o5] 24 9.6] 8.9] 1.9 c.05]| 0.25| 9.4/ 2.8] 028| 2 24] 30
[8553-92-21-48.8 m 1| 4.3] 28 006l oos| 32| 13| 13| 2.2| 0.05] 0.4] 26/ 4.5) 025| 2 25] 34
BS53-92-21-58 m 1} 341 31 0o5f oos] 28] 11] 28 2| 0.05| 025 14| 2.8 0.25] 2 15] 40
BS53-92-21-68.9. m 1] 2.8 18} 0o05] o.osf 26f 11l S.9] 0.83] 0.08] o0.25} 11| 2.8 0.25| 2 11] 3§
- |BSS53-62-21-78.8 m 1] 4.3] 38 o0o05| 0os| 25 121 111 4.1} 005} o025] 18] 2.1} 0.25]| 2 15| 38
BS553-82-21-83.5 ° m 1) 45 90| 0.25) oost 35| 10] 13 4.7 0.33 o25] 86| 8.8] 0.25] 2 17] 29
BS53-92-21-85 ) 11 5.2 71 0.08] ans 27] 6.8] 281 3.8] 0.12f o02s| 37| 3.8] 0.61 2 26] 35
" 18S53-92-21-108 e | 1.2] 11 s80] 0.28] 0.05( 41 9l 18] s.2f o0.1f o025| 61 4.8 0.25| 5.3] 25| 4s
BSS53-82-21-115.7 o § 1.2 18] 190 005! cosl 41f 9.4 20| 3.6l 005 o25{ 73 21{ 0.88f 9.31 30| 54
[BS53-82-21-126.3 o § 2.8 13) 250l 0.05t 005} 36 8.6] 120 4.9 0.05| o251 7ol 28] 1.3f 71| 16| 5%
BS53-82-21-135.3° o 1 8] 310] 0.49| c.o5] S2| 8.9] 29| 8.3 0.1] 0.43] 80| 3.1 025} 2 23] 91
BS53-92-21-150.5 0 1 2201 0.74] o0.0o5) 69] 14} 431 14} 0271 3.6| 110} 4.8) 0.25| 2 371 91
BS53-92-21-165.5 0 1 51) 1301 0.49] 0.05) 23| 8.51 22| 10f 0.23 32t 7v1l 3.8] 025 2 20| 47
BS53-92-21-180.5 o } 1 .9 280| 0.44] 0.54] 66} 14| 38/ 7.6f 0.05{ 0.47| 130! 05| 0.28| 2 39] 87
MWEBA-52-22 |BS69A-02-22.5.8 m [ 371 71 o0.54] 4.81 73] 18] 44f 0.5 0.09{ 0.25| 60| 05| o025] 2 59} 82
BSE9A-92-22-10 m 1 12) 120] 1.2} s.7] 76} 4] 33| 7.4 o.1] 0.63) 8l o5} o025} 2 43| 64
BSE9A-82-22-15 P 1] 8.2 170{ o0.68) 4.3] 71| 1Sl 36} 7.21 0.21] o02s| 91 os5| 028) 2 39 78
B8S69A-92-22-20.8 o F a.sl 2.7 3130f 1.21 8.2 52| 11} 27 6.8 0o05] 0.25] 77 os) o025 2 37| S8
BSE9A-92-22-25.2 ) 1} 0.731 150l 1. 3.7 531 13 27 o.5] 0.1 025| 88 os|o2s| 2 34| 68
BS69A-92-22-30 o 1] 1.4] 97 0.32] 3.2] 431 12} 241 2.2] oo5| 025! 49| os)o2s) 2 44] 47
MW75.82-23  [BS75-92-23-5.5 7e] 3.3 12| 140] .14} 0051 78] 13| 35 4l 0051 o2s| 98l 1.3} 0.25 2 $1] 63
BS75-92-23-15 /¢ 1 14 37| 0.5% 0.08 32| 8.1) 0.3 5.2 0.1} 0.25 638l 05} o025] 2] 0.79] 45
B8S75-92-23-25 tic] 1.51 20} 60]. 0.3} 0.05) 34} 15) 871 1.70 0.05] 025] 37 17| 0.25) 110] 59]112
B8S75-92-23-35.5 /e 11 8.9 31| o0.08f oo5] 46] 15| 7H v.8l 0o0os] o25] 31] 1.9l 0.25] 2 42| 81
BS75-92-23-45.5 f/e 1 9 99| 0.18| oo5] 43| 11| 34 4.6/ 00s] 025] 87 os} 0.25 2 291 51
MW758-92-24 |BS758.92-24-5 fle t 14 89 0.18f o.os| 431 12| 39l 5.3 0.07f 025] 88 os| o025} 2 401 83
: BS758-92-24-15 f/c X 1.3] 8.6] 106/ 0.13} 005} 102! 18! 31 sro 08| o0.25]| 140/ 05| 0.25 2 s1) 48
BS758-92-24-25 o § 1.21 8.4f 160l 0.34} 005| 36! 10] 27] 4.3 005| 025] 7vol 2.6/ 0.28] 2 28] 46
BS758-92-24-35 o 1 8| 73] 0.08} 0.05] 32| 8.4)] 31} 4.1 0.05] 0.25] 85! 05| 025 2 28] 63
BS758-92-24-45 0 1 3 99| 0.15i o051 431 114 34] 4.6/ 0.09/ o025 87 o5} 0.25 2 30| 51
BS758-82-24-54 0 1] 6.8 831 0.12] 0.05] 42! 12| 38l 2.4/ 0.1 o025{ 100/ 05| 025} 2 31 S84
MW76-92.25 BS76-82-25-5.5 . - fle 1 12] 81 0.171 o.os| 471 14] 34 2| 0.08 1 24 3 o2s| 2 33] 51
- BS76-82-25-18 o | 1.6] 8.9 71 0.37} 0051 28{ 9.4] 26 2} 005} 025| 67 21 025) 2 211110
BS76-02-25-26 - a 1] 7.5 190| 0.14] oosf 48] 10| 38| 2.3] 605| o025] 82| 0.8/ 0.25] 2 26] 5%
BS76-92-25-38 o 11 7.9] t10f o016} 2.5 421 10| 27| 2.5 0.06] 0.35] 66 os) o2s) 2 27] 67
MW62-52-26 - |BS62-92-26-8 - t/c 1 131 120] 0.38f o.o5| 25[ 2.51 9.81 2.8/ 0.o6{ 025 18 S8.7{ 0.2s| e0f 14! 39
|BS62-92-26-11 gv s 11] 170 0.39] c.o5| 21} 8.2] 27 8.4] 0.05| o025] 23] 2.5/ 0.25| 2 17] 140
BS62-92-26-21 gv 1 11] 84} 0.17 005} 23] 4.6] 30| 2.6| 0.05| o025{ 26| 0.9] 0.25| 2 16| 60|
_§§629226:ws gv § 1.3 21] 53f 0.11) oos| 261 13] 46] 11} 0.41] o025 28| o0s5f0.25] 2 43| 98
BS62-82-26-40.3 v t 26] 39| o.16f oos} 29| 14| s3] 9.9] 0.08] 025] 31 o5} 025! 2 S1} 98
BS62-92-26-50.5 v § 1.3] 28] 37] 0.07l 0.05] 27! 17] 41 12| 0.09) 025| 38] 05} o025] 2 38| 90
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Geol.

hd Location 1] Unit] 8b ] As |. Ba | Be | Cd | Cri Cof Cu| Pb | Hg A Tl va | 2n|
MWE2-92-27  [BS62-92-27-5.5 f7/e § 1.2] 16] 103 0.17{ o0os| 1ol 6.3 11| 6.1 o.0s 025s| 2 38| 49
[8S62-92-27-18.5 gv § 1.9f 171  81) o.11l ocos| s2f 11l 6ol 12{ o0.08 0251 2 40{ 130|
|BS62-92-27-25.5 gv | 1.8 18| 320/ 0.57] 0os} 311 10/ 77 s.z' 0.05 025| 2 471 130]
18562-92.27-385.5 gv 1| 28] 36 o0.08) cos| 28] 18] asf 12| 0.07 0251 2] 34 93
18S62-92.27-45.5 gv § 1.2l 18] 41 o0.18( oos| 29 11} 44] o.6| 0.08 0281 2 37( 107
BS62-92-27-55.5 gv ] 24] 33 0.231 005t 34) 12] S0f 11} 0.08 0.25) 2 431 108
BS562-92-27-68 gv § 1.90 18] 55| 0.13] oos| 32f 9.3] sS3f 8.8 0.06 0.25| 2 45] 107
MWCD-92-28  IBSCD-92-28-9.5 tle 3] 10} 160 0.49) 2| 26| 6.4] 20/ 8.4] 0.09 028| 2 35{ 60
|BSCD-92-28-18.5 /¢ ] 12 1200 o.8] 2.6 29} 12f 41] 6.7l 0.18 025! 2 32 71
Esco-sz-zs-zu.s Qv 3| 42 s2f o0.4] 2.4 171 15 22| 18] 0.42 025 21 21| 74
BSCD-92-28-38.5 gv § 1.8] 171 s9{ o6.28{ S.2{ 38| 9.2] 4ef 11} 0.18 025] 2 40} 80
BSCD-92-28-48.5 gv i 1.8l 25| ss o.28] 3.1y 33| 17 42| 17| 0.27 02s| 2 37| 78
MW71-93-1 BS571-93-1-4.5 | m § 1.1} 0.25 37 0.14] 1.6 411 16] 11} 0.5} oos 025| 2] 371 a7
- [BS71-93-1-14.5 m] 1.6| 0.99] 73 0.22] 1.4] 42| 18] 12| 05| o.08 025! 2 S0l 42
8S71-93-1-24.7 m 1] 0.28 65| 0.39t 1.2] 43] 14/ 12} 0.5 008 025! 2 46| 37
{8S71-93-1.38 m 11025 50| o0.18] 1.1{ s6{ 14{ 7.7l o0.5s{ 0.08 025] 2] 44| 45
|BS71-93-1-44.9 m § 1.3 0.25 86 0.13] 0.88 72| 11} 2%} o.5] 0.35 02s5| 2 56| 3.8
BS71-93-1-64.8 ° 1] 3.9] 68] 0.34] 0.19) 11] 3.9) 6.4] 0.66] 0.05 025] 2] 24 17
. B8S571-93-1-64 o 11 1.1 88 0.34] o0.5] 27| 8.9 21 o5 oo0s 025 2 36! 31
MW71-83-2 BS571-93-2-10 m ) 2.51 0.2s 28] o0.48] 1.1 298] 12| 17] o.s] o008 025] 2 22| 44
8571-93-2-20 m{ 2.8 7.701 46l 0.531 1.7 43l 15[ 34! o041l 0.05 025! 2 a4l 62
8571-93-2-30 m § 3.1 03] 49 0.4 1.7] se] 20/ 38| os] o005 025 2] 44| 69
B88§71-93-2-35.7 m 10 0.33] 72| o.49f .1 46l 18| 74] o0.5{ o.0s 0251 2 48] 71
BS71-93-2-4% mf§ 2.4] 38| 41 0.32f 1.2f S$2| 14 361 o0s5] 00s 025 | 2 34/ 89
B8S71-93-2-50 m 1) 6.31 28| 0.1 0.84] 37} 171 32| 0.5] 0.08 025 2 44] 46
B8S71-93-2-60.6 m J 1.2l 3.5] a6} o0.16] 0.52f 36| 18] 37 o.s| cos 025] 2 34| 60
B8S571-53-2-70 m § 1.1] 3.2] 44f o0.08| 0.52f 16l 11| 8.8/ 05| 0.08 0.25| 2 28| 27
) B8S71-53-2-80 0 1] 025 73l 0.38{ 0.771 41 14f 26| o5} o0.05 025 2 37| S0
MW6-93-4 BS6-93-4-6 - fre § 1.3] 0.25 99 0.26} 2f 44] 13} 7SI 9.8 0.06 028] 2 371 110
- BS6-83-4-16 /e 11025} 118} o.48] 1.8] 42) 12| 24] 7.2} o.05 0.25 2 24] 42
- BS6-93-4-26 /e 1§025] 108] o0.8] 1.8] 44 15} 193] 4.4] 0.05] o. 5] 0.39] 21 46 31
BS6-53-4-35.5 m ) 2.2 3.2] 130 0.29{ 3.5] 65| 20| 23] o0s]| o0s 4.71 4%} o05) 0.96] 2] 91| 64
v BS6-03-4-45 m ! 3.7 s8 0.1 2.5 4o0f 181 10|/ 0S5t o0.05 2.80 23! o5 2.1 2 28( 49
: MW37-93-5 B8S537-93-5-11 0 11025] 140] o.45} 2.9] 28] 11} 22| os]| 0.06] 2.3 221 os) 2.3 2 49 83
- BS37-53-5-21 o 1 16] 230} o0.42} «.3| 25| 17] as] 4} o.08f 3.8f 31 os| 32| 2 71 69
BS37-93-5-30.5 gv s) 19| 63f 0.4 7.5/ 31f e.1] 65] os5] o.08( 6.8/ 37 os| 6.8 2] 24/110
- BS37-33-5-40.5 - Qv 9} a2] 53} o0.46] 5.5 24] 13) 77 17} 0.08) 4.11 49) o5} 4.9] 2] 28]110
37-93-5-50.50.3 gv t 63] 80| 0.4%] 3.9] 36} 161 60} 05| 0.09] 471 48| os| 3.8 2| 45/140
= MW76-93-6 76-93-6-5.8-6.3 o 3| 2.2 81 0.39f 3.7t 33) 13} 18] as| 0.31] 2.8 140} o5 3l 2] os5] 46
- 76-93-6-15.4-15.9 o s) 7.9( 110f 0.31] s.31 87{ 15i 38t os! o.21 s.7 1200 osi 34| 2| 47| 80
76-93-6-26-26.5 y 11 0.56/ 180/ 0.31] 3.8/ 73] 171 as{ os| 0.2 5.8 210f os]| 3.6 2 11] 59
76-93-6-35.2-35.7 ° 71 o0.25 s4f 0.34] 3.8) s2f 15| 38] o05] 0.11 63} 120} o035) 4.9 2| 05| 40
- 76-93-6-45.1-45.6 0 1 11 220 0.35f 1.8] 42} 321 41} os] 0.33] 2.1 160] o5 2] 2 17] 69
MW76-93-7 BS76-93-7-5.5 - m 3] 0.28 30, O.1 2.1} 49| 15| 341 o.s] 0.06/ 3.2 130] o5 1] 2 21 26
BS76-93-7-15.5 [-) 1] 028 5 0.281 3| 38{ 8.8)] 42| o051 0.06 3.7l 130{ 0.5 1.4 2 421 58
BS76-93-7-28 o 1 s] 120 0.29] 4} 43] 16/ s8] s.4 0.2/ 3.3 81 o5 2] 2 43| 66
BS76-33-7-35.5 o f 3.1 13| 1tsof o.3¢1 2.9f 34f 13| 25| os] 005 $.7) 68 os) 1.8 2| 20| 43
MW77-83-8 77-93-8-5.7-6.2 t/ef 11o02s 48| 0.21] 1.8 47] 13} 26 6.1l 0.2 1.7 110] os] 3.1] 2] 8.6] 45
- 77-93-8-16-16.5 tie 7 7 98| 0.3t 3.5 82t 21| as| 9.6 02 4.6] 140 0.5 4] 2 431 47
77-93-8-25.6-26.1 o 3] 0.25 86} 0.231 2.3 31/ 10! 38 3.51 02! 1.6] 62| os| 44 21 22! S50
MWS3-93-9 BS53-93-8-10 m 1] 025 82| 0.15] 2.5] 36| 20| 20f 7.1 o0.05 2.8 18| os! 1.81 2 47| 48
8553-93-9-25 m 1] 0.25 771 6171 2.3t 3t 28} 0.8 0.08 4.3} 16f os} 2.3 21 36| 30
BS53-83-9-40.5 m 11028 90| 0.53} 4.6 61] 24} 22] 0.8 0.05 2.1 19 os| 1.9 2 53| 65
- B8553-93-9-50 m 11 3.9 450 ©0.17} 2.71 St} 18] 11{ 0.5 o.08 1.8) 16) o5 2] 2] 42| 468
BS$53-53-9-60 m 1{ 025 67| 0.161 4.2f 81 171 18] 0.5 o.08 3.4 17l os 21 2| 34 49
B8553-33-9-80 m 1] 025 35| 0.12} 0.77] 25! 12| 9.5 0.5] 0.05 1.5/ 21} oslo2s| 2 16/ 3%
MW5-93-10 BS5-93-10-6 [ 11 0.94] 88| 0.22f 0.65({ 26{ 10l 11| t1.2{ 005 1.2 38} oslo2s] 2 38f 30
BS5-93-10-15.3 fle 11 025 67 o0.18] 0.23) 181 9.4] 19| o0.5] 005 1.6/ 60] 05| 025t 2 42| 31
885-83-10-25.8 m [} 3 57| 0.38) 0.21} 12} 7.9} 318} 0.8 o0.08 1.2) 36} 0s5jo25] 2 14) 24
BS5-93-10-35.2 o 11 1.3] 84l 0.14f cos} 17| 7.5 21| 3.3] 0.08] 1.1} 44| o5 025) 2 14} 33
MW88-93-11 BS88-93-11-5.5 ov 1 1.8) 180} 0.59] 3.6/ 40f 6.7 23] 10 008 2.8] 62| oslo2s| 2 51} 82
B8S88-93-11.15.3 gv | 2.51 9.6/ 140{ 0.81] 3.4 49| 18] 38 10{ 0.05 $.3| 470 os{ o077l 2 63110
BS88-93-11-25.7 gv I 1.90 8.8 36| 0.56] 3.7{ 33] 12| 36| 9.6 0.05 2.21 49| o0s5] 0.61] 21 48| 81
|8S88-93-11-36 av I 181 0.251 42f o0.59] 4.8 31 20f 66] 17| o005 2.6| Sof os5| 1.6] 2 401 79
18S88-93-11-45.2 av § 2.2 6.7 22| 0.33} 3.3] 46/ 11| 31| 3.4] 0.05 2.1 43 o5 0.86] 2 62| 67
|BS28.93-11.55 Qv 11 8.6] 16} o.18] 2.8] 41} 8.4] 17{ 3.3 005} 1.8] 37| os) .81 2] &0 83
o  MWB8-93-11A [BS88-93.11A-10.2 - gv i _s| 8.7 196] 0.82] os{ 68| 13l 87| 131 o021 25| Se| os 1} st 631113
ﬂ BS88-93-11A-20.3 gvli & 12] 127 0.58] o05] 53] 9.1| s2 1zl 02) 25] sof os 1 5 46| 101
: B8588-33-11A-30.6 Fgv § st 1.9 s4f 051 05] 42} 16} 4%] 9.7 o.2 2.5 471 0.5 1] S5.61 4s| 89
B8S88-93-11A-40.8 qv. 5| 4.4/ 50| o5} os5{ 47| 12| 31} 4.3 o02] 25| 44 o5 1 s 67] 61
B8S88-93-11A-50.3 gv 5| S.4 s3] 05| 05| 42| 15/ 36| 8.1 02l 25| 46/ o5 1 5 57] €9
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TABLE 1
Metais Concentrations in solls used to calculate background (In mg/kg)

Geol.
Locstion Sampie 1D Unitf Sb | As | Ba | Be | Cd | riCofcuj Po | Hgf Mo | NI | Se | Agl Ti
A4 [Mwes-93-11A_ |8S88-93-11A-65 gv 5| 4.1 271 05| os] at] 8.8f 271 3.2 o021 25| 38 os 1| s
|MW88-93-13  |B8588-93-13-3.5 t/e s| 8.1 15s{ 0.831 o5| 26 8.4 22 71 o2l 25! 22| os 1] s
: B£S88-93-13-19.8 qv s| 8.9] 144} o0.88] 0.5] 60f 17| €51 14 o02] 2s| 70 o5 1{ s
B8S88-93-13-29.3 ov s] 7.21 129f 0.72] os| ssf 1] €S 13l o2| 25| 80 o.s 11 s
MW28-93-13  |BS88-93-13-39.5 v 5 S4) 84 0.57] 1.3} as] 39 83} 18] 0.27] 7.4] 102 2.2 11 6.8
[8S88-93-13-49.4 qv sl 88| 8ol o359l os] s2f v8| s4f 9.21 o2] 2s5] 411 os 11 s
BS88-93-13-59.8 gvk s| 9.8l 120] 0.8%f os{ sof 18l 6ol ®.8] o02] 25| 38 os 1| s
8588-93-13-69 qv s 18 118] 0.53] os| st1f 220 seof 18] 2.2] 25 41 os 1{ 5
{8588-93-13-79 gv s{ 6.6] 104 0.58] 0.81 59 14! 48] 7.7 o021 25| 36l os| 1.1 s
|Bsas-93-13-88 gv 5] 631 63 05| os5] 41| 10| 143 17 02} 28] 22| o.s 1] 5
{BS88-93-13-9 t/el 5| 870 12681 0.7t os5] 49f 17 €3] 11 o02] 25| S0 o.s 11 s
MW52.03-14  |BS52-93-14-4.5 m 5) 058 112] o5] os] 76l 16| 15| 2.5 o2f 25} 37 os 1| s
|BS52-93-14-18.8 m 5| os 48] o5} os| 69} 18] 14 28] 02| 25] 25| os 1| s
[BS52-93-14-25.3 . m s| o.s 34/ 05| os] 4sf 16] 21| 2.8 0.2 2.5 23| o.s 1 5
[BS52-83-14-35 m slo6al sy os| os| 3sf 11 161 2.8 02| 2s]| 18] os 11 s
<A BS52-93-14-46.2 ) s! o9 1621 os5] os| sal 12| 36 6.4 o02] 251 67 os 1{ s
MW25-93-15  |BS25-93-15-8.8 m 5| 0.723] 149] 0.55] 0.53} 66 2:’ 41| 25| o021 25) 39| o5 1l s
B8S25-93-15-13.8 m S| 05| 05| os] os] 3sf 17 a8} 2s| o.2 2.5 23] o5 ] 5
BS25-93-15-23.5 m 5} 1.51 870 0.6v] os| 5% 13 21 .5 o02] 25| 32| o5 1| s
BS25-93-15-33 m [l 0.5 91 0.66{ 0.5 S| 17 98] 25 0.2 2.5 43| 0.5 1 5
BS25-93-15-43.2 m 5} 0.5 881 05| 05| 46 20 20f 2s| o021 25| 22| o5 11 &
BS25-93-15-57 m 5} 05 81 os]| os] 72| 22| 37 23] o2} 25| 33 o5 1] s
BS25-93-15-67.5 ) 5 2] 111} os! 0.84] 49| 14f 48f 5.7} 02| 25] 71 o5 11 s
MWS1B-83-18A |BS518-93-18A-4.4 f/¢ 5] 1.6) 96] os| os| €3f 16f 221 7.7] 0.76] 25| 32 o5 1 [ s
: B8S518-93-18A-9 t/cf s 6.9/ 118] 0.52] 05| 64 14 36) 6.8 02} 25| s2l os 1{ 5
BS518-93-18A-14 o s| 7.31 226 0.59] os] 7el 16/ 60f 7.3} 02] 25| 99| o5 1] s
B8S518-93-18A-18 o s} 7.6] 270f 0.867f os| 82) 17 36{ 7.8f 02! 25| 108/ 0.54 1] s
BS518-53-18A-24 ° s | 7.3} 230] 0.6l o0s5] 76| 15 471 7.2{ 0.2} 25| 9S8 0862 11 s
BS518-93-18A-28.3 o s} 871 231) 0.58) o0s5] s0f 15] 69} 8.3 o021 25) 97 o= 1] s
B8S51B-93-18A-34 o 5 3| 248f 0.51] os) s6| 8.9 32 7.5 o02f 2s5) eal o5 1| s
BS51B-93-18A-39 0 5] 4.3} 232} 0.58] os] 72f 12| 38| 6.8] 02| 25| 77 o5 1] s
: BS518-93-18A-41 0 s| s.af 211] 0.51f os| 65l 12f 108 sl 02| 25| 74 o5 1{ s
MW71.84-1 BS71-04-1-4 e 5| 1.71 172 os| os| e8f 17| 31 8.3 oc2| 25| s6f o5 1
. [8S71-94-1-8.5 /e 51 1.8] 133 os| os! 63/ 18] 271 6.3 0.2] 25) 60| o5 1
- 8S71-94-1-14.2 tlecd s} 3.4 1411 0.5 os| esl 17| 36l s3] o02f 25| s2f os 1
o BS71-94-1-23.7 m s} o0s) 103t o0S5] os| 241 24| 28] 25| 02] 251 27 os 1
[8S71-54-1-33.7 m 5] 0.78) 74] os5| os]| 43] 20 28] 2.8] 02| 25| 32 os 1
- BS71-94-1-48.5 m 5 1.2 98 0.5 0.5] 55 151 13 25 0.2 2.5 25| 0.5 1 .
MW77-94-5 B8S77-94-5-4.3 ticl s os 74] 05} o5 481 17 16 2.8 o2} 2s{ 26] os 1) s
’ 8S77-04-5-5.3 ffc} 51 1.31 871 os]| os| esf 14] 24/ 2.6} o2} 25| 53 os 1l s
|BS77-94-5-14.1 flfe} 5] 4.9 128] os| os| 39} 9.8f 21| 4.8) o02] 2si{ 62| o5 1| s
BS77-84-5-19 ffc) s} 1.4] 96l os| o0s5] 46] 14| 31 2.8] 02| 25| s4| o5 1l s
BS77-94-5-29.5 t/ck s - 6} 131] 0.54] os! €o] 16/ 36/ 5.2 0.31] 25| 104 o5 1l 5
B8S77-94-5-38.9 ° s] 870 s37f 0.67] o051 78] 15| 34 7] o021 25] 110 o.s 1] s
|BS77-94-5-48.5 [ 5 3.4{ 384] 0.81] os| 72 1% 41 9! 0.271 25| 126] o.5 1 ]
B8S77-84.5-58.5 o s) 6.7) 268} 0.52] o05) 63] 15/ 28 s} 02} 25] 84| os 1] s
MW77-94-8 BS77-94-6-3.7 el s| 1.1] 871 os}) osf 82 20l 271 - 8] o02] 251 34 os 1] s
' B8577-04-6-9.3 fle} s| 0.71 63| o0s5) os| &1} 18] 18] 2.5 02| 25| 28 os 1] s
BS77-94-6-14.2 f/fc] st s8.2f 106] o5 0.611 7ol 141 48] s.8f 02! 25| 92 os 1| s
B8S577-04-6-24.2 fre 5] 4.6 211 o051 os)| 66/ 13 36f 6.8} 02| 25| 89| os 1l s
BS577-94-6-34 fre st 1.9l 82| os} os| 82 18] 27| s.2] 02] 25| 84l o5 1| 5
B8S77-04-6-44 t/ck s] 211 1391 o5} os) 52 17| 4s] 3.8l 02| 25| 61 os 1l s
BS77-94-6-54.5 o 5] 9.2) 179! o5t os| 86l 15 38 4.8 02| 25| 83 o5 1] s
: BS77-94-6-63.5 [ s 5.1 141] o05| os| &7 13 a8l s5.6] 02{ 25| 81| os 11 s
MW74-94-7 B8S74-94-7-5.1 : frled s| 3.7 o4l o5 0.52] 38} 9.2} 16/ 4.3] 02| 25| 41 os 1| s
BS74-94-7-15.8- fic 5] 6.8] 170{ 0.33| ocs| €6 17| 3o} 6.5 o02) 251 97 o5 1] s
B8S74-94-7-25.8 - sp s o058 o7 o051 os| a6l 9.7] 18] 4.8 02 25| 73 os G
BS74-94-7-35.7 0 5| o0.89] 108} o051 os5] s8] 9.6/ 32| 4.6l o02] 25| &2 os 1| s
. BS74-04-7-44.7 50 s{ 8.8l 116 05| os5| €6 9.81 24| 8.3 02| 25| &s| os 1y s
MW74-94-8 B8S574-94-84.2 ° tre] s 3.4] 125] os| o8] 22| 4.9/ 17] 5.2] o2] 25| 34] o5 1| s
BS74-94-8-10 ° ~ Ttel s] 390 136] osi 0.59] 18] 4.6] 28| 8.5] o02] 25] 37 os| -1] s
B574-94-8-13.8 fred 5| 1.51 151 o5} 0.68] 48] 11} 20 4.5 02| 25] 87 os 1] s
BS74-94-8-19.5 tief s 1 80} o05) 25| 25| 8.2| 18] 25} 02| 25| 48] os 1] s
: BS74-04-8-29 sp I 5 11 92| 05f os5| 19| 4.3 12} S8.6] 02| 25| 34 os 1{ 8
MW37-94-9 BS37-04-94.2 ttey & 6] 138] o035| os| 33| 9.9 27| 6.7] o02] 25| 30| os 1| 5
BS37-94-0-9.5 - frel st 4.71 100! 0.88] os! 49} 14| 271 8.9 02} 2s5] 8%} o5 11 s
8S37-94-9-14.2 flef $1 2] 114 o5} o05] 29| 4.3 13| 3.4] o021 25]1 23 os 1| s
BS37-94-9-18.5 0 5| o051 190 o0.66] o5] 221 6.4 19t 8.8 02| 25| 32| os 1| s
ﬁ' |BS37-94-9-24.3 [ st 38 51 os| os| 23] s.2| 6.8] 3.8l 02} 25| 22| os 1l s
|BS37-04-9-28.8 o 5] 2.6/ 66] o0s) o05] 16] a.1] 15| 4.9l o02] 251 20 os 1| s
[BS37-94-9-34 ) 5] s8.20 210 0.54] o05) 28/ 12f 3ol 7.7] 02| 25 39 os 1 5
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TABLE 1
Metals Concentrations In solls used to calculate background (In mg/kg)

Geol.
Location Sarrole D Unit] 86| As | Ba | Be | Ca | crfCol cu| Po ! Mg | Mo | NI | Ss | Agi T ]| vn|2n

MW37-94-9 BS37-04-9-38.7 av 5} s5.4) 193) 0.6] o0s) 29| 13 47| 8.t oc2) 25| 38| oS 11 5| «4] 93
BS37-94-9-44.5 vy s| ol sol 081 os| 3ol 18| s2f 121 o021 2s| 4710751 1) s| 49/107

MW52-04-10 BS-MW52-94-10-4 m si 1.1] 109] os| os| 63 21 aof 26} o02) 2s]| 37{ oS 1] s] &% s»
!g;uvgg-o4-1o-o m s1 094l 100t os] osl e2f 20{ 29{ 2s] o2{ 2s] 37 o5 1{ s| 741 &8
BS-MWS52-94-10-13.9 m 5] 32| 82 os] os] es| 17| a7} 2s) 02| 25| sS4 os 11 si selt03

MW52-94-10 BS-MW52-94-10-19 m 5] 08 47) o5 os] a4t} 171 13! 2s5] o02] 2s5) 13| oS 1] s 15| 88
| BS-MW52-94-10-23.5 m 5] 094} 81 o5t o0s] 44f 16] 22] 25| 02| 251 14 o5 1{ s| &6l s6
|BS-MWS52-04-10-28.5 m s] 0.5 63] o5} os| 33} 22| 38l 25t o02] 251 171 oS 1] s| 48| 77
BS-MW52-04-10-33.5 m 5} 087 44l o0s5] os5] 22| 11 7l 28| o021 251 17 oS 11 s1 321 2%
BS-MW52-04-10-39.1 m s] 0.83) 127] oS5} os) sef 16 83| 33| 02| 25| 38 oS 1] si 79| 87
BS-MW52-04-10-43.5 m s] 0830 165{ 0.79] os| so] 191 47| 3.71 02| 25| 42 o5 1 s] 7aj108
BS-MW52.94-10-48.6 m s| 1.5 172} o0.69] o.si 45| 18 37t 3.7 02| 25| 43| os 1| s 58| 8%
BS-MW52-94-10-59.8 m s) os 84l o05] os5] 4s5] 171 s7| 2s] o02] 25| 20l oS 1] s 41 €8
BS-MW52-94-10-58.5 ) 5) 28] 110l o5] os5f 93] 19 47l 3.4 02| 25| 173] oS 1| s §7] 72
|BS-MW52-94-10-63.6 0 [] 2] 85 os5i os) 81 10f 37 25| 02| 25| 951 oS 1] s 40| 80
BS-MW52-94-10-68.5 o 5] 8.6 141] o.61] os! sa] 11] 4ol 4.0f 02} 251 s8] o5 11 s 38| 73

MW51-94-11 BS-MWS51-94-11-2.6 m 51 3.4 153] 0.52| os5] 621 14| 41 4] 02f 251 o5l os 1] & 47 87
BS-MW51-04-11-5 m 5] 29| 1950} 05| os) ®2| 17 38| 25| o02] 251 132 05 1] s $2] 63
[BS-MW51-94-11-14 m s| 8.9) 185 os| os] 7S] 14l 29f 3.6 02} 25| 8S| 0.5 1l s| 64l 653
BS-MW51-94-11-18 ) 3 10f 232f o5} os) 43( 9.3] 21| 3.8) 02| 25| 63| 0.5 1| 5 39| s1
BS-MW51-94-11-24.3 ) s] 6.5 2421 05! osl 48] 11 28] 4.4 02} 25i &1 o5 1| 5| 34 s6
BS-MW51-94-11-29.3 o 5| 2.9] 188] o05) 0.8s] 20 8.2] 47] 3.7 02| 25| a8 o5 1] sl 2s| 57
BS-MWS51-94-11-9.3 m 5] 0.95] 178] o8] os| 86t 14 33] 25| o02] 25| 84 os 1| s 66 S8

MW25-94-12 BS-MW25-94-12-4.2 t7e ] s 2.4 118 05| os) 41 171 39| 83 o02] 25| 91 os 1 5 78] 58
BS-MW25-94-12-10 t/c} s} 3.9) 108 os5) os5] S1i 18] 29| 81| o02] 251 90| os 1] s 77| 60
BS-MW25-94-12-14.2 m s 2.3 101l o5} o05) 47l 22| 43} 28] o2} 25| 65 os 1 s 13} 61

. B8S-MW25-84-12-19 m -1 0.5 132 0.51 0.5 40 17 24 2.5y 02 2.5 16 0.5 7 5 771 73
BS-MW25-04-12-24 m 5| 05| 126/ o051 o051 311 18 15| 2.5 02| 25| 26 os 1| s g0l 70
BS-MW25-54-12.34 m 5 0.5 183 0.5 0.5 18 20 14 2.5 0.2 2.5 20 0.5 1 5 41} 45

) BS-MW25-94-12-39.1 a s) 2.7 83 o5l os] 64 15| 38| 43 02| 25| 87 05 1| s 41 67
B8S-MW25-54-12-49 () 5 4.6 1521 0.55 0.5 53 13 35 4.9 0.2 2.5 78 0.5 7 5 341 67
BS-MW25-04-12-54.3- | o s] 3.8] 120/ o5) os] 48 10{ 28} 3.1 02| 25| sS85 0.5 ) 5 29| 48
BS-MW25-94-12-59.1 0 5 10f 282 0.61f os5) s9| 11| 42] 831 o02{ 25| 83 o5 1 [ 34] 64
BS-MW25-94-12-64.1 0 s) o0s] 182 os5] os| ss] 1 a7} 2.91 o2} 251 74l os 1 s 3s| 66
{BS-MW25-94-12-88 9 s{ 059l 158 os| 16! =581 12! 33l 28] o021 25| 70 o5 1 3 33| 60

- [BS-MW25.84-12-74 o s} 7.5] 252| 0.62f o0s5) 86] 15| o8] 33 o02] 25] 109 o.s 1] s 62{ 90
MW16-84-13  |BS-MW16-04-13-6.5 fred si 221 8sf 0.8 os| o4 16/ 31| s.1) 02| 25| 132] o.s 1| s s§| 50|
BS-MW16-94-13-11 m s| 2.3] 133] o0.5) 0.52] 478) 18] 48} 3.7] 0.29! 25| 166 0.5 11 s 80| 63
BS-MW16-94-13-15.7 ) S| 1.9 91} o.8sf os| 43 15 38] 7.1 02§ 25| 86 o.s 1 5 28| 87
BS-MW16-04-13-20.2 0 s| 1.3] 129 o0.8) 05| 46| 14] 47 6.3 0.23} 25| 67 o.s 1 [ 34| 67
BS-MW16-94-13-25.4 0 5 11 1821 0.5) o5} 46/ 121 4a4f 4.8l 02| 251 71 o.s 1 5 37| 64
B8S-MW16-84-13-30.8 o 5§ 0s5) 236) o0.35} o©0.6} 271 8.4 33} 7.7 o021 25| 48 o5 1 5 33l 45
B8S-MW16-94-13-35.1 ° s| 3.4 169 0.56] os} 60l 16| 48l 7.7 o2} 25| 82l os 1 s 55| 73
BS-MW16-94-13-40.3 [y s] 8.1] 2361 0.81] o0.5] 61} 15| 66 6.4 02] 25| 101 o.s 1 [ 51| 75
B8S-MW16-94-13-45 ) s 26 206f 0.5{ 0.58] 430 12f 27 s.si o02( 25| 74 o8 1 [ 30f 853

MWS58A-94-14 [BS-MWS58A-94-14-8 fre§ 5| 0.54] 681 osl os). 81 19| 23] 25| o02] 251 31) os [} [ 78] 82
. BS-MWS8A-94-14-11 f/e 51| 0.38 98 0.5 0.5 92 18 31 7.5 0.2 2.5 71 0.5 1 5 81 65

BS-MW58A-04-14-15 m{ ‘s 3.7f 113 osl 1.s] €8] 15/ 72] 28] 02| 25| 41| o.5 1 s 6S

BS-MW58A-94-14-21 m s} o5 107} o5} osi| 78] 17l 19l 2si 02| 25} 31 os 1 5 g0l 34
BS-MW58A-04-14-23 m s| os 48] o0s} os| 7ol 14l 19} 2s5f 02| 25| 26| os 1 5 42] 87
BS-MW58A-04-14-26 0 5] 05] 132 os] 05| 64 17 24| 25) o021 25| 79| o5 1 5 $7| 55
BS-MWS8A-94-14-31 ° s| os{ 117t os| os|-80f 17} 28| 25t o02] 25| 33 os 1 s 70| 4€
BS-MWS8A-04-14-38 o s| o0.96] 126/ o5} os5f 69l 17| 271 25} 02| 25| 39 o5 1 5 58| 51

MW91-1 91-1-S1 fiel 2 3} 48] 031 02| 45 17| 13f 3| o02] o8| 27 2] 02] 3 33| 40
: 91-1-82 o 2 4] 110} 0.5} 0.2] 42] 8.4 14 7] 02} o8} 31 2) 02| 3 28] 42
91-1-S3 ) 2 2] 73] o6t o2} 58 13} 31 6] 021 o8] 82 2] o02] s 4] 56
. 91-1-54 ° 2 2] 2901 0.7} o2} 63t 17| 20 8} 0.2} o8] 96 21 02| 3 46| 68]

81-1-8§5 ) 2 2] 1201 o©.5| 0.2t 87 13| 25 8] 0.2 0.8 8 8{ 2 0.2 3 39] 82

91-1-S6 ° 2 4] 170f 0.7t o0.2) 87 161 63 2l 021 o8] 110 2| 02} 3 851} 140

91-1-87 0 2 S| 140/ ©0.7] 02| 86f 151 31 71 0.2 0.8 98 2 0.2 3 36| S8

91-1-58 [ 2 3 871 0.8} o0.2{ 72i 13| 26 4] o021 o8 90 2) 02} 3 38] 48

91-1-SC 0 2 g| 2100 o.8f o2{ 81 16/ 32| . 8l 021 o6} 110 2] 0.2 [ A7 69

MW91-2 91-2-S1 frefl 2 3| 76f 0.5l 02| S6| 20] 30f 4| 02! o8| 29 2} o021 3 45| 81
91-2.52 fref 21 3| 721 o0.6] o0.2] 64} 19} 19 1l 02| - o0e6] 36 2| o2 3 59| 104
91-2-S3 ) 2 3| 130f o.85f o2 65 14| 29 7] 02| oe]| 80 2| o02] 3 47] 93]
91-2-S4 o | 2 2] 130] 0.8] 02| 88 15| 26 8] 02] o0e] 68 2| o02] 3] 83 28

91-2-S5 ) 2 1| 1401 o0.6] o0.2] S8l 15| 2% 7] 02! o8] 771 2] 0.2 s| 47| 38

21-2-S6 0 2 11 100} o©0.5] o02] 53| 13] 28 8] 02| o6l 77 2} o2 4] 39] 34

91-2-S7 ° 2 4f 88f ©.6] o02] €4) 32) 49 s| o2t o] 82| 2] o2) 4] 66 20

91-2-S8 o 2 2] 110 0.9 o2f 921 17} 27 12 o2} o8] 110 21 0.2 9] 84) 69

91-2-S9 ) 2 21 330] 0.9 02| 81 20f 25 11 0.2] o6} 110 2| 02| 10f 62| 63
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TABLE 1
Metals Concentrations In solls used to calculate background (in mg/kg)

14

Geol.

L tocation Unitf Sb| As | 8a | Be | Cd | CriCol cul Po | Hg | Mo | N} Se | Agli Ti| vn [ 2n
MWS1-2 191-2-SC 0 2 i 4s0} 0.8) o2t 83l 168 28 8| o021 oe) 91 2) 021 3] ssf es
{Mwg1-3 191-3-St fic§ 2 21 78t 0.8 o2} sel 13| 23 7} 0.2] oe}l 78 2} 02 S| se| s2
191-3-52 0 2 4] 100 o.6l o021 s4] 12| 21 7| 02] os| 84 2] o2 3| s3] a4
Fx-s-sa o 2 3l 190l 0.2l o021 €8sl 12{ 30 8l o021 o8] 87 2| 02 8l 39 s3f
91-3-S4 ° 2 2] 240l o8l o021 48] 11| 24 8| 02] oe) 61 21 o021 3| 32 as|
191-3-8§ ° 2 s| 100l 0.7l 0.31 74l 141 29| 1 0.2t oe6]| 96 21 0.3} 3| 3af es
MWS1-3 ]gt-s-se o 2 4) 180l 0.5l e2! S6] 16| 31 7} o021 oef 821 21 o021 3] a4e| 89l
91-3-S7 o 2 3] 180] o0.8] 02| 64| 18| 27 7[ 02| oe] 88 2] o02) s 41| 65

[Mwo1-4 191-4-S1 [ 2 1] 180l 0.8 0.2] 74| 1St 38 14| 0.2 0.6} 1000 2] o2 10 s7| 7
Fu.sz o 2 2] 140f  o0.7f o02] ssl 18] a8l 16t 02| o6l 97 21 02| 14f e€2] 84

91-4-S3 ) 2 11 220{ 0.8 02| 85| 1sf 261 14 o2} oe6] 781 2] 0.2} 11} 71| a9

PN-SA o 2 1] 140] o.8 o02] 77 171 291 16l 02| os| o6 21 02| 16| €2{ 77

91-4-S5 ) 2 1] 220 o.74 o0.31 621 15| 29| 18] 02} oe6] 100l 21 o02] aif 48| ea
91-4-S6 o 2 1| 170 0.6t 0.3] 6ol 18] 36| 13 o02] oe| 88 21 02| 10{ a2f 70|

91-4-S7 0 2 1] 240l o6t o0.2] €5 14] 3ol 13] 02! os] 84 2] o02] 4] s3] 6

MW91-5 191-5-S1 ticl 2 4] 130/ 0.6 o02] sef 13| 27 8l 02| o) s4l 2] o02] 3] 39| 83
lm.s-sz tre] 2 4] 84 07 o2 65 171 23 8| o2] oel e 2| o2] 3] s e2

91.5-S3 ° 2 3] 81 0.5 02| 87 18] 39 3\ 02) o8} sof 2} o02] 3| 89 27
F1-s-$4 0 2 4] 40f oS o02] s8] 17] 37 3f o02] os) 44 21 02| s| eo] so|

91-5-S§ ) 2 16/ 400t 0.9 o0.2] 68 13t 3s] 10{ 02| o0& 89 16] 0.2 3| 44l €9

91-5-S6 o I 2 3] 490) o6 o.8] 52| 12( 21 ol o021 o8l 8 21 0.3 3| a1 e

91-5-S7 [ 2 3] 190f o0.8] o2} a8l 11 20 6| 02| oce] 68 2| 02] 3| 43| a7

91-5-SC o 2 3|l 270f o.8l 0.2} 82] 16] 31 8l 02] os] 931 21 02| 3 62| &8

MWS1-6 91-6-S1 t/e 2 ol 99| 0.7 o2t 76| 18l 321 12§ o02] os| 99 2] o.2 9| 521 €1
91-6-S2 ) 2 10f 100 0.7) o2} 79 18! 36l 14 02] o6 o8 2] o02) 18 7ol 62

(91-6-S3 0 2 18 100] o.8f o2 74 16} 32] 12| 02} osi{ 83 2| o2 9] 631 sS4

$1-6-S4 [} 2 8 88 0.5 02 g0f 13 27 7 0.2 0.8 5 6} 2 0.2 4 59| 41

91-8-55 0 2 100 731 o051 o021 a9 18l 40 7 o021 o8 sal 2§ o2} 3| e2] 32

91-6-S8 o 2 9| 100 6.6] 0.2 6] 14| 87 10f 0.2 0.8 72 2 0.2 3 49 94

MW91-7 91-7-S1 trel 2 3] 130/ o.8f o2 70f 19f 18] 12| 02| o.8 :j 21 0.21 721 72| 43
91-7-S2 fic) 2 4] 170 1] o021 731 231 19 sl o0.2] o.6] 31 21 o.2] 77 71 41

91-7-S3 m 2 2) 110} 0.9] o2} a1} 181 10 4] 0.2] o8] 280 21 o02}130] 130f 27

91-7-S4 m 2 2] 150f o0.8)] 0.2 €7 231 24 7] 021 o8l 31 2] 0.3 s3] s9f 81
91-7-S5 m 2 ! 93 0.6l o02] 66 23] 24 S 021 os8{ 321 2| o2 40| 40 szi

91-7-S6 m 2 2] 100] 0.5 oc2f 48! 16| 29 4] 02] o8| 23] 2] o2] 521 s2 48

|91-7-87 mfbt 2 2] 46/ 0.4] 0.21 46} 16} 11 4l 02] o8l 2t 21 02| 42} 42| 40

|91-7-S8 m 2 1 29 03l o02] 3sf 12 & 2] 021 o8] 18] 2] o02] 221 22 37

{91-7-S9 m 2 1 50f 0.4f 02| 70! 18} 26f - 4| 0.2 0.8 351, 21 o021 841 84 62

|91-7-S10 m 2 1 33 0.3l 02 73] 231 13 3l 02} o8] 34 2] o02] 271 271 70

81-7-S11 m 2 1 27 o.% 0.2] 341 13 14 2| 02} oe6i 18 21 o02] 18] 18] 4s

91-7-S12 m 2 1 36/ 03 o02] 36] 13 14 2] 02} osl s 21 o02] 271 27 45

MWS1-8 $1-8-S1 mji 2 3] 4a) 03 o02) S0 21} 19 4l 02) os} 26/ 2] o02f 3] 31 65
91-8-S2 m 2 3 sS4 0.4 o02] S8| 20 13 5| 02| oel 31 2] 02| 3] 44l S50

91-8.S3 m 2 3] 731 0.4 o0.3] 38| 19 of 38} 02| o8] 24 2f o2 3! 53] 44

91-8-S4 m 2 2] 420 0.3 o2l ss| 14 7 3} 02| oe&i 221 2} o2] s| 37 38

MWB1-9 181-8-S1t ticf 2 111 120{ 0.6l 0.3) 86l 19} 17 121 02| o8] 86/ 2| o02) 66 68 34
[91-8-82 o 2 8] 120/ o.7] 0.2} syl 16] 21| 10f 02| os! 54 2] o2] 4] 64f 58

191.9-S3 0 21 - 8l 130 o6 0.4l 47| 131 27| 10f o2 o8| 73 2| o02] 33| 38| S8

191-9-S4 0 2 5] 82 o3l o.4] 81} 121 20 8l 02| o6} 71 21 o02| 41 43 39

MWP-1 MWP1-S1 ticd 2 2] 110f 0.7t o0.2]| 88| 14} 22 8] 02] ocel 40 21 o02] 3 52 48
MWP1-S2 tlef 2 3] 1701 0.8l 02} 4| 121 32t 14 02| o0.8] 41 2| o2 S| 48] 66

MWP1.S3 ticy 2 9] 1301 o.7F o02f 331 1} 41 11 0.2 0.8 33 2) 0.2 4} 44| 17

MWP1-54 flcfd 2 s| 150 0.7l 02| sel 16| 40 7t 02} o8} 1200 2| o2 s{ s3] 82

MWP1-S5 tick 2 4] 110} 0.8 o02] €71 14 33 71 c2( o8] 91 2] 0.3 8| 43| soO

MWP1-S8 f/c) 2 s| 120f o.6] o021 sol 12| 33 6l 02! os8i 85 2] 0.2 s{ 34| 46

MWP1-S7 tle§ 2 8l 130 0.7 o2]| 56| 11 24 8] 02] o6} saf 2| o2 3] 44| 86

MWP1-S8 ficf 2 6] 140 0.8l o2]| sof 20f 21 6] 02| o6l 381 2] 02| 3] 47 81

MWP1-S9 [-\d 2 4 82 0.7} 0.2 63| 18 16 [ 0.2 0.8 35] 2 0.2 3 62] 43

MWP-2 MWP2-S1 tre] 2 13 1800 0.9] o0.4] 39) 18| 4y 31 o021 oe) 38 2| o2 4] 85| 97
MWP2.S2 gv 2 9] 1801 0.7t o0.4] 34 11| 14f 14 o021 o6& 19 2] 0.3 3| 62| 64

MWP2-S3 gv § 2 19 64 0.8 o02) 38l 20f s3] 17| o02] o8| 48] 2] 6.2] 12 54]110

MWP2.S4 gV 2 o] 120{ o071 c2{ 36| 15| asl 15 o02] o6} 4of 2] 0.3 4 46} 110

MWP2.S§ Qv 2 8} 5| 0.7 o0.2f 36 13| 4of 16| o02] oe] 41 2] o2 8| a6l 99

MWP2.S6 Qv 2 [] 711 o0.81 0.2} 37| 15 41 18} 02 0.6] 40 2] o021 14 54| %4

MWP2.S7 Qv 2 8] o8l ol o02f 29 13t 23] 12| 02| o6} 271 2| o0.6] 3| 38| 83

MWP-4 MWP4-S1 flel 2 12} 1200 0.7l 02| 36) 12{ sof 12} o2l o8] 31 2} 02 7] s3] 72
MWP4-S2 Qv 2 14f 2101 o0.8f 0.31 38| 17| 48] 14| 02| os]| 44 2| 02| 10/ 49| 100

MWP4-S3 Qv 2 8| 190/ o.8f o.8] 371 17 48] 16| 02| oes| s8] 21 0.3 3| 52 97
MWP4-S4 Qv 2 18f 130} 0.7 0.2} 35} 17| 4%} 18| o02] oe| 40} 2] o0.2] 7| 50| 92

MWP4-SS gv 2 11 190f 0.7 o2] 31 22| 43] 14 o021 os| 34 2] 0.2 3] S4] 90

MWP4-S6 gv 2 9] 140] 0.7] 02| 36] 171 s3] 14| 02! os] a2 2] 0.3 S| 50/ 93
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TABLE 1
Metals Concentrations in solls used to calculate background (In mg/kg)

Geol
V ‘ Location Sarrole 1D Unit] Sb | As Ba -] cd | CrljcCo}l Cu P M Mo Ni Se Ag | T1| vn | 2n
MWP-4 MWP4-S7 v 2 14] 67| o0.8] o02] 331 t4f 43 13 o02] o8] 381 - 21 o02] 7| 49l us
MWP4-S8 gv 2} -12f 110 o0.7f o2 ssf 15/ sol 14l o2| oe] 401 2| o3 6! 57| 9o
[MWP4-S9 gvl 2 o| 76t 0.7 o0.2] 81| 15i a3f 13 o2] oel 36| 2] o3 s| 42 sl
MWP-§ {MWPS-S1 tHe 2 81 2101 0.7 o02{ 371 141 37 14| 0.2 0.8 41 21 0.4 o 38{ ool
MWPS-S2 gvl 2 7] 270f ©0.9] 02! 38| 15t 41] 16| o0.2| osi 39 21 o2] 3! saf 7sf
|MWPS-S3 gv i 2] 14] 200f o0.8] o02] 35| 14| 47] 16| 02| oe] s8 2] o2] 7i a4f 93l
: {MWPS-S4 gve l 2 8] 130] 0.5 02| 27| 20 38| 131 02| os| 30l 21 02| 4] “a0| 78l
MWP-5 MWPS-S§ gv ]l 21 13| 160] 06| 0.4l 28] 27| 41] 23 ©o.2] os] s2f 2] o4 3] 3s100
MWPS-S§ av 2 8] 170f 0.8 o0.2] 33] t19f 53 19 o2 068] 43 21 0.2 7] 43} 110
{MWPS.S? gv 2 4] 180 0.8 o02] a3l 10/ 41} 12| 02| o6 3Isi 2] o02] 6&i 31| %0
{MWPSs-S8 Qv 2 10f 631 o7 o2} 3si 15| 48] 13| o2 0.8} 46 2] o2 8] 42( 86
[MwWPS-S3 gv 2 10 791 o.6f o2 :zl 185 351 14f 021 o8| 42 2] 0.2 6| a1l %0
IMWPs-sw qv 2 7 g9 0.7 o02] 38| 15| 47] 13| 02| os| 41 2 cT.?l 8| 411 s
MWPS-S11 gl 2t 10l 73] 0.5 o2 s2f 18] 45| 12} o2f oe| 471 21 0.3 7| 39/ 84
2 [MWPs-S12 gv 2 12] s5) o8] o2 sil 14 37| 10l o02] os| 38 2 0.3 6] 40f 73
MWPS-S13 qv 2 ] 54/ 0.7] o02] s8] 14 st} 13f 02| os) 42] 2] 0.3 9] 42| 94
MWPS-S14 gv 2 12} 240 o.8] o02] 31 13| 43| 14} o2} os] 39 2 6.4l s| 37| 8o
MWPS-S15 gv 2 24] 47] 0.8) o021 3% 331 371 10} 02| os] 41 2] 0.3] 6| 38| 82
MWPS-S16 av 2 [ 59} o0.8] 02| 28/ 12! 29 10{ 0.2 0.8 3 2 0.2l 7] 36! €8
MWPS-S17 av 2 14 55| o0.8] o0.2f 36/ 16l 39l 13| o02] o8] 81 21 0.2 7] 43| 8%
MWPS-S18 gv 2 ] s2f 0.7 o021 33 131 40l 10l o2 o6l 139 21 03] sl 3! ac
MWP-6 MWPS-S1 f/e 2] 7] 2200 e.9] o2f 41 17{ a6l 16] 0.2} o6 44 2] 02 1 60| 90
MWPS-S2 qv 2 3] 180 1 o021 99| 14f s3] 18 o02] os| 421 21 o2 s| 47{110
MWPE-S3 ov 2 10{ 160] 0.8 o0.2] 391 20f s7?] 231 o0.2] oesl 83 21 02] 3 531100
MWPS-S4 gv 2 6] 180} 0.8) o0.2) 371 14f S21 18} 02] o8| 44 2] 0.2 3 47} 100
MWPS-S5 qv 2 4 s8] 0.8 o02) 39 13| ssf 15l 02| oe| 40l 2] 0.2l 7] sij110
MWPE-S§ gv 2 131 89l o8l o2} 26f 16 81 12] 02} os] 44 21 0.3 3 34) 79
MWP-7 MWP7-S1 t/c 2 8| 160 o0.8f 02! 411 12{ 30{ 10f 02! oef 46 21 02 3 38 72
MWP?7-S2 ) 2} 8} 210 0.7 02| 61 14/ 40f 12| 02| o8| 70 2] 02| 13 50| 120
MWP7-S3 [ 2 o] 280/ o0.9! o2} 73] 14/ 28] 12 o02{ o.el 110} 2] o2 4] 34| 88
MWP7-S4 Qv 2 4] 170l 0.6 o021 41 9| 20| 20| o2} o06) 47 21 021 3 33 49
MWP7.S5 Qv 2 2 65] o0.51 02} 171 3.5§ ] 9] 0.2 0.8 7 2 0.2 3 28] 32
MWP7-S6 qv 2 2] 310} 0.74 o.2! 32f 13 37 12} 02| os| 36 2| o2} 3 48] 80
L MWP?-S7 gv 2 2] 120/ o0.8] 0.3] s3] 14f 621 12| o2l osi 36 2] o.2| 3 45| 95
MWP-8 MWPS-S1 tie 2 sf 140 ©.8] 02} 74 20 28f 410f 02| os| 27 21 02t 3 47, 88
MWPS-S2 fle 2 3 s4f o.8] 02| s8] 12] 32 8} o02f oef 74t 2] 02] 3 37| 83
| MWPS-S3 tie 2 6] 2901 0.7 021100 14| 34 10 0.2} o8| 120 2} 021 3 64f 81
MWPS-S4 ° 2} 2] 1100 o8l o02f 22| 7.6] 18 gt 02] o8] 24 2| 02! 3 26| 4s
MWPS-S5 ) 2 2] 170f 0.7 o2} 32f 1 42| 10} 02| o6] a2 2] o2f 3 38| 70
MWPS-S6 0 2 11 110/ 0.33 02| 21| 6.1 ] 7] 0.2] o8] 24 21 02| 13 14] 33
MWPS-S7 ° 2 2] 971 o8] o2z] 31 9.2) 28 8| o02) oe) 32 2] o02] 3| 30 80
MWPS-S8 o 2 4 88 o058 02} 37 8.8 17 8) 02} o8| 2% 2} 02 2 271 47
MWPS-S38 o 2 4 83l 0.6] 02| 26| 5.88 25| 10f o021} o8] 25| 2| 02! 23 22| 47
MWP-9 MWPS-S1 f/e 2 3l 160l 0.5 o0.2| 48] 10| 30 6] 02} o8}l 7% 2| 02| 2 16/ S8
MWPS-S11 ° 21 7t 82 0.3t o2( 36l 8.8 7 al 02| oe]l a7 2] 02| 3 24| 30
MWPS-S2 o} 2 3l 180f o071 o2} 83| 13] 22 8| 02 o8] 1200 2] 02} 3 36 76
MWPS-S3 o 2 3f 140] 0.8 0.6] 59 8.8] 25 71 02] oel 73 2] 0.2 3 39 S5
MWPS-S4 ) 2 11 40f 0.8 02} 54/ 8.8 23 7] 0.2 o8] 82 21 02| 2 26 82
MWPS-S5 0 2 3 87) 0.8l 02] 59 8.8 21 8] 0.2} oel 71 2| 021 s 27| 45
° MWPS-S6 ° 2 271 100l 0.7l 62} 63| 9| 25 8f 0.2] os| 82 2} o2 3 32| €3
MWPS-S7 o 2 3] 60l o8| o2] 48 10| 27 8] 02| oe| 79| 21 o2] 3! 24] 54
MWPS-Sa o § 2 2§ 130} o0.8] o2 4si 7.81 23 7y 02} o.e §9 2] 0.3 3 231 s9
MWPS-S3 0 21 4] 1401 o0.8] 0.2} 4as| 3.2| 28 7] 0.2 0.9 €5 2] o.2] 3 26 51
- MWPS-S$10D o 2 12) 140f o.71 o0.3] s?f t1] s2 8] 0.2 0.9 78] 2f 0.2 5| 26| 64
MWP-10 MWP10-S1 ¢ 2 s| 110 0.5) 0.2 67 14 39 7t 0.2 0.8 81 2| 021 13 44| 64
: MWP10-S2 tic 2 2] 1401 0.6] 02| 521 18f 24 7] 0.2] o8] v10f 2| 02} 3 371 _76
MWP10-S3 t/c 2] - 4} 110] o0.8] 0.31 68| 171 168 -8} 0.2 0.6) 140 21 02) 3 34] 79
MWP10-S4 t/e 2 2] 1850 0.7} 02} 76| 14] 3§ 71 o2 0.8 [ 2| 02| 3 471 79
MWP10-S§ ) 2 3] 1301 0.4f o0.2) 58 13} 34 8) 02] o8] 84 2] 02 3 33] 66
MWP10-S6 0 2 s] 160/ 0.8] 0.5 69} 18l 40 9] 02} oe} v10f 21 02 3 35| 86
MWP10-S7 o F 2 3] 220/ 0.5 02) 67| 9.9 a2 8} 02} o8] 94 2} o021 3 32] 72
MWP10-S8 ) 20 2] 170f os8i o2 470 8| 22f 7| o021 oel 69} 2| o2} 3 22| 84
MWP10-S9 ) 2 ~4] 130f o.4f 02 41 7.1] 28 6] 02] oel S84 2| o02f 3 23] S0
MWP10-S10 ° 2 30{ 190f 0.8] 0.2] 641 14] 41 9| 02} os| o3 21 0.2 4f 34] 838
MWP10-S11 o 2 9| 180l 0.8l o0.2| 63 121 28 8] 0.2 0.8 98 2} 02 | 3 3s) 66
MWP10-S12 o 2] 6] 210l o.6] o21 86| 11| 44} 12| 02| o6 100 2 o.z‘ 4] 24) 76
MWP10-S13 o 2 7] 190f 0.7 o0.2! 64 10] 387 ol 02| o0& 89 2] 02] 3 33 64
vGoologic Formations: m - Moraga
te - Fil'Colluvium o - Orinda
gv - Great Valley sp - San Pablo
Page7of7
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TABLE 2

Parameters Used to Determine Upper 95% Confidence Limit for Background Soll Metals Data
(Concentrations In mg/kg)

[ sb | As | Ba | Be | cd | C | Co | cu | Po | Hg [ Mo | NI [ se | Ag] T | Vn | 2n ]
[Shte Background | 5.5 | 19.1 | 323.6| 1 | 2.7 | 996 | 22.2] 69.4 [ 16.1 [ 04 | 7.4 [1198] 58 | 1.8 | 27.1 | 74.3 [ 106.1]

Colluvium & Fill _

Mean (Xav) 2.77 | 5.39 {126.33] 0.50 | 0.46 | 51.34} 13.67]29.05|1 6.86 | 0.17 | 1.26 | 59.23]| 1.60 } 0.55 | 7.72 | 44.49| 57.37
Standard Deviation (0)}{ 1.62 | 4.47 §{120.84] 0.21 | 0.55 [ 20.81] 4.33 | 15.90] 4.05 ] 0.09 | 0.99 |31.67] 2.09 | 0.57 | 18.07117.50| 17.74
Tolerance Factor (K) 1.924] 1.924] 1.924 | 1.924] 1.924]11.924]1.924] 1.924] 1.924] 1.924]| 1.924] 1.924]| 1.924]| 1.924] 1.924] 1.924| 1.924

Great Valley - ) :

Mean (Xav) 2.63 112.531107.43) 0.58 | 0.73 ] 36.06] 14.40] 46.95]|12.21] 0.19 | 1.24 1 41.46] 1.62 | 0.56 | ‘4.24 | 45.49] 90.00
Standard Deviatlon (o)} 1.90 | 9.59 | 73.30 ] 0.22 | 1.31 ] 11.93]| 5.78 | 27.43| 4.84 ] 0.22 | 1.32 |1 14.68] 1.68 | 0.86 | 2.33 | 12.37]| 23.87
Tolerance Factor (K) | 1.924] 1.924] 1.924 |1 1.924]1.924] 1.924]1.924] 1.924] 1.924] 1.924]1.924]11.924]| 1.924]1.924}1.924| 1.924] 1.924

Moraga Formation
Mean (Xav) 2.74 | 2.82 | 71.80 | 0.36 | 0.71 | 52.80| 15.76]24.26} 2.84 | 0.13 | 1.61 |36.50]| 1.35 | 0.68 | 7.41 | 45.68 | 52.44
Standard Deviatlon (o )| 1.77 | 3.35 | 42.78 | 0.22 | 0.98 | 46.38| 3.82 | 15.52| 3.13 | 0.08 | 1.14 | 33.22| 1.76 | 0.68 | 16.38] 23.08| 16.76
Tolerance Factor (K) | 1.924]1.924] 1.924 | 1.924]1.924]1.924]1.924]1.924]1.924]1.924§1.924]1.924]1.924]1.924] 1.924] 1.924] 1.924

Orinda Formatlion :
Mean (Xav) 2.55 | 6.31 ]169.83] 0.56 | 0.65 [54.48[12.54]31.91] 717 ] 0.18 [ 1.77 [75.39] 1.85 | 0.58 | 5.16 | 39.87] 60.89
Standard Deviation (o )|- 1.46 | 6.27 |131.30] 0.28 | 1.45 | 22.16] 4.41 { 19.05]| 4.17 | 0.06 | 5.25 | 37.49| 2.83 | 0.70 | 7.96 | 16.02] 20.33
Tolerance Factor (K) |1.838]1.838| 1.838 | 1.838| 1.838| 1.838| 1.838) 1.838| 1.838| 1.838| 1.838]1.838| 1.838| 1.838| 1.838] 1.838 1.838

San Pablo Group
Mean (Xav) 2.69 | 4.14 1102.28f 0.36 | 0.73 | 25.55] 7.44 | 16.35] 5.42 | 0.22 | 1.16 | 46.25] 1.59 | 0.48 | 4.62 | 12.68] 43.54

Standard Deviation (o)) 1.65 § 4.34 | 66.55] 0.17 | 0.83 ] 19.88]| 5.44 | 9.20 | 1.81 ] 0.09 | 0.96 | 29.83}) 1.23 | 0.37 | 2.36 | 8.80 | 20.28
Tolerance Factor (K) 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67 | 2.67
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TABLE 3

BACKGROUND CONCENTRATIONS OF METALS
(Concentrations in mg/kg)

Site Background

Colluvium & Fill 97 591 14.0] 3588 09] 15 91.4] 220] 359.6{ 147] 03] 32| 1202 56| 1.7 42.5| 78.2] 91.5
Great Valley Group . 97 6.3] 31.0] 2485 107 32 59.01 255 99.71 21.5] 06] 38 69.7] 48] 22| 8.7 69.3] 1359
Moraga Formation 101 6.1 93] 154.1 08| 2.6] 1422] 23.1 54.1 89| 03} 38| 1004] 4.7 20] 389 901} 84.7
Orinda Formation 184 52| 17.8] 4112 L 33] 952 206] 669 148] 03] 114] 1443] 70| 19{ 198] 69.3] 983
San Pablo Group 13 7.1 15.7] 2800f 08 29| 78.6] 220] 409] 103} 04| 3.7] 1259] 49| 1.5| 109] 36.2| 97.7

Note: Background concentrations dctermined for Upper 95% Confidence Limit (UCL) from data from 71 monitoring well borings.
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5.2. BACKGROUND SOIL SAMPLING

Eight background samples (P3BGSL1 - P3BGSL4, P3BGSL6 - P3BGSLS) were
collected in the vicinity of the Site on the Phase lil portion of the Site (Figure 7);
however, only five of the sample locations P3BGSL1 - P3BGSL4, and P3BGSLS are
considered background samples. Samples collected at locations P3BGSLSE to
P3BGSL8 are located on the Site and had concentrations characteristic of slag and
impacted soil. *

The five background samples were collected from the Clear Lake Clay and Rincon

Clay Loam soil units, to evaluate typical background metals concentrations in the Site
area.

S/t Wide Remediial Ivestigation
December 3, 1962 ‘ W1037.07
[Revised 4/84] 108b PSSCRLRPT



Samples were collected with a hand auger and a composite sample, from the 0.5 to
2 foot bgs interval, was collected from each sample location and analyzed for metals
using USEPA Test Method 6000/7000 series.

Analytical results for the background soil samples are presented in Table 31.
Laboratory reports and chain-of-custody forms are in Appendix I. Mstals resuits for
the background samples indicated concentration ran'g§s for cadmium (not detected
at 0.5 mg/kg to 1.30 mg/kg), chromium (41.0 mg/kg to 112 mg/kg), copper (28.2
mg/kg to 51.5 mg/kg), lead (19.8 mg/kg to 148 mg/kg), and zinc (87.1 mg/kg to 474
mg/kg).

Average metals concentrations were calculated based on the resuits from the
original five off-site background samples (as presented in Table 31). Additional
background samples collected since the draft Rl was submitted are presented in
Appendix T. Concentrations reported at less than the detection limit were treated

as one-half the detection limit for averaging purposes. The calculated average
metals concentrations are:

Antimony: 2.5 mg/kg Lead: 65 mg/kg

Arsenic: 8.48 mg/kg Mercury: 0.14 mg/kg
Barium: 228 mg/kg Molybdenum: 1.74 mg/kg
Beryllium: 0.5 mg/kg . Nickel: 43 mg/kg
Cadmium: 0.83 mg/kg Selenium: 0.25 mg/kg
Chromium: 72.6 mg/kg Silver: 0.25 mg/kg
Cobalt: 9.53 mg/kg Thallium: 0.25 mg/kg
€Copper: 37 mg/kg Vanadium: 46.9 mg/kg

Zinc: 281.6 mg/kg

These values were used for determining the extent of soil metals concentrations

that exceed background values at the Phase I and Phase 1l sites (see Section
3.4).

Site Wide Remedial investigation
December 3, 1062 wig37.07
[Revised 4/94] 109 PSSCALRPT



TABLE 31

# SAWPLE 1D LAB ID

1 P38GSLO6
2 PINGSLO?
.73 p3scsios
& P38GSL09
5 PINGSLY
6 PIBCSI2
7 P38GsL3
8 P3RGSLA
9 PIBGSLE

102950~ 12
102950-13
10295014
102950- 15
102946-6
102946-7
102944-8
L02944-9
102944-9

GACKGROUND SAMPLES - GENERAL INFORMATION

DATE

SANPLED REPORT 1D METHOD

7/03/9
1/03/91
7703791
7/03/91
T102/91
7702791
7/02/91
7/02/91
7/02/91

LAB

8/08/91
8/08/91
8/08/91
8708/91
1129498
T729/9
7729/91
7729/
7729/

0.3
0.3
0.5
0.5

LOCATION

ONSITE-Enst Corner of Phase 11

ONSITE-Vest Corner of Phase 111

OMSITE-South Corner of Phase i1

75 i of Iintersect ion of 2wissig Vay and Bredford Vay
Seventh and Wission Parcet :

Vacant tot adjacent to 34400 2uissip Vay

Lot adjecent to Seventh and Mission Parcel

250 sw of Iintersection of Deggett and Mission 8lwd,
250’ Su of intersection of Daggett and Nission Bivd.

NOTES: MJO) s DESIGNATES MONITORING WELL

12/02/92 31111A.RPTY

PAGE 1
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o
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TABLE 31V SACKGROUND SAMPLES - TOTAL METALS AMALYSIS RESULTS

. DATE LAB DEPTM NOLYB-
# SAWNPLE 1D LAR ID SANPLED REPORT 1D METHOD FEET UMITS AMYIMONY ARSENIC BARIUN BERYLLIUN  CADMILM CHROMIUN COBALT  COPPER  LEAD BERCURY DEMM MICKEL  SELEMIUM SILVER  THALLIUM VANADIUM ZINC HEX

1 PIBGSLOS 102950-12 7/03/91 8/08/91 TOTAL 0.5 my/kg (5.0) 11.4 3 0.7¢ 2.04 100 1.0 10.9 166 0.12 (2.%) 57.3 (0.5) €0.5) 5.0 1 592 NA
2 PIBGSLO7 102950-13 7/03/9% 8/08/91 101AL 0.5 mg/kg (5.0) 20.2 188 0.54 0.64 8.7 12.6 30.5 10.7 0.0t €2.5) 7.3 a.5) <0.5) (5.0) 40.0 89.} NA
3 PINGSLOB LO2950-14 7703/91 8/08/9%1 10TAL 0.5 w=g/kg 17.9 8r.8 .S €0.5) 43.3 360 44.0 wro @ 0.1 46.5 [31] (0.3) n 0.4 28.6 3490 A
4 P38GSLO9 1L02950-1S 7/03/91 8/08/9% 1OIAL 0.5 wmg/kg (5.0) 8.49 190 (0.5) (0.5) 46.5 8.7¢ 29.5 23.8 (0.1) (2.5) 36.2 (0.5) (0.5) (5.0) 45.3 W NA
S PIBGSLY  L02946-6  7/02/91 7/29/91 10IAL° 0.5 wg/kg (5.0) 8.91 306 0.8 1.22 312 10.0 51.9% 148 0.36 2.5) , 60.6 (0.5) €0.5) (5.0) 5.6 41 A
6 PIBGSL2  L02946-7  7/02/91 7729/91 TOTAL 0.5 wmg/kg (5.0) 9.38 229 0.60 .1 56.4 9.6% 35.9 s52.7 0.12 (2.5) 37.3 (0.5) (0.5) (5.0) 9.2 282 MA
7 PIBGSLY  L02946-8  7/02/91 7/29/9% 10TAL 0.5 mg/kg (5.0) s.n 244 0.56 1.30 107 9.76 40.1 82.% 0.11 3.69 50.4 (0.5) (0.5) (5.0) &7.7 474 HA
8 PIBGSLA  LO2946-9  7/02/91 7/29/91 10TAL 0.5 mg/kg (5.0) 6.92 m €0.5) (0.5) 41.0 9.48 28.2 19.8 (0.1) (2.5) 32.4 (0.5) (0.5) (5.0) 46.7 7.0 HA
‘)
RECULATORY LIMIES - CCR TIVLE 26 TILC (MG/KG) 500 500 10000 N 100 2500 8000 2500 1000 20 3500 2000 100 $00 100 2400 5000 So0
SHUC (WG/L) 15 b 100 0.7 ] 560 80 2% b 0.2 ¥50 20 ] S 7 26 250 >

NOIES: () = MOT DETECIED AT TNE ENCLOSED ANALYTICAL DEFECTION LINIY; NA = NOE ANALYIED
MU0 = DESIGNATES MONITORING WELL TTLC = TOTAL THRESHOLD LIMLT CONCENIRATION
' SILC = SOLUBLE THRESWOLO LINIT CONCENIRATION
CCR = CALIFORNIA CODE OF REGULATIONS

12702792 311118 RP) Y rALE '



Table 4: Comparison of Area 2 Data to Site—Specific Background Data

LR ITN

(

Area 2 Investigation Completion Report

Roberts Landing Development Site
San Leandro, California

Roberts Landing Development Site — Area 2 Site Specific Background
Detections All Data Detections All Data Statistical Difference?

Compound |Det|Tot] Minj Max| Avg| Avg| StDev|Det|Tot| Min| Max|{ Avg] Avg| StDev|t-Test]Ln t—Test| Mann—Whit Result
Ag 29y 61 0.10f 040} 0.15} 0.10| 007] 0Of 10 ) 035| 032 Yes Yes Yes| No Difference (no detects in Bk)
As 61] 61| 1.00|340.00| 14.69| 14.69| 43.68] 10{ 10 gxggo 3:58 ass| 1.24 No Yes Yes | No Difference (means < 1stdev apart)
Ba 61} 61| 22.00370.00|137.74|137.74| 63.47{ 10] 10 499,00 | 12497 |124.97 |144.78 No Yes No| No Difference (means < 1stdev apart)
Be s7| 61| o0.10| oeo| 031]| o029 014| 7| 10 052| 048| 035| 0.7 No No No| No Difference
Cd 52| 61 0.10 0.80 0.23 0.20 0.14 21 10 0.25 0.25 0.20 0.17 No No No| No Difference
Co 61} 61 5.40| 26.00| 11.54( 11.54 4.17] 10| 10 15.80| 8.82 8682 3.08 Yes Yes Yes| Area 2 > Bk
Cr 61] 61] 11.00{110.00| 41.07| 41.07| 13.83] 10| 10 43.00| 33.36| 33.36| 6.46 Yes No Yes | No Difference {means < istdev apart)
Cu 61] 61] 850(160.00| 32.34| 32.34| 20.95| 10] 10 68.00{ 22.65| 22.65]| 16.67 No Yes Yes| No Difference (means < 1stdev aparn)
Hg 37| 61| 006| 080] 017} 0.11]| 0.15| 0f 10 R 0.05]| 0.00 No No No| No Difference
Mo 32| 61 0.06 250f 065] 042| 042§ 2| 10 0.67] ;0.61 082 047 Yes Yes Yes| Bk > Area 2
Ni 61] 61| 13.00| 66.00| 43.30| 43.30} 11.20| 10| 10 43.60| 22.47| 22.47| 1575 Yes Yes Yes| Area 2 > Bk
Pb 60} 61 2.00{500.00| 27.08| 26.65| 68.73| 10| 10 10,40} -.7.35| 7.35 211 No No No| No Difference
Sb o| 61 0s0| o.0o| o] 10 e A 2.10] 1.90| Yes Yes Yes| No Detects
Se o] 61 1.00] 0.00} 1] 10 0.25] ,,0.25| 035| 038 Yes Yes Yes| No Detects
T 25| 61| 1.00| 1000} 504 236| 279 1| 10 . 0.50 i;'Q‘SO 060| 0.74| Yes Yes Yes| Area 2 > Bk
Vv 61} 61} 18.00] 86.00| 35.79| 35791 1458} 10} 10| 18.20]| 39.50 ;'2?.75 27.75] 6.26 Yes Yes Yes| Area 2 > Bk
Zn 61] 61| 22.00]320.00| 65.67] 65671 4250| 10| 10| 9.28] 61.30| 39.89 | 39.80] 13.54 Yes Yes Yes | No Difference (means < 1stdey apar)

StDev = Standard Deviation
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Table 8: Results of Chemical Testing on Background Soil Samples
Area 2 Investigation Completion Report

IS

(

Roberts Landing Development Site
San Leandro, California

Sb As Ba Be Cd Co Cr Cu Pb Hg Mo Ni Se Ag Tl \ Zn pH
Sample Date | mg/kg) mg/kg| ma/kg]_ma/kg | markg | ma/kg | malkg L ma/ka|.markg | _maikg | ma/ka | matkgl matkg | matkg | matkg [ mgtkal markg | std units
BK-1-1.0 04/26/941< 3 20 259 028] < 025 58 40.2 14.8 53| < 010 0.55 293|< 025|{< 050|< 050 27.4 453 4.6
BK-1-4.0 04/26/94| < 3 591 1340|< 025|< 025 5.1 27.7 15.2 70{< 0.10 067 23.20|< 0.25|< 050|< 0.50 24.1 36.4 43
BK-2-1.0 04/26/94| < 3 3.8 205 0371 < 025 8.5 35.9 138 70|< 010|< 050 31.30}j< 0.25)i< 050|< 0.50 31.8 43.1 49
BK-2-4.0 04/26/94f< 3 1.8 15.9 0.49|< 025 76| ,325 225 79| < 0.10|< 250 415|< 025} < 050 < 050 31.1 40.7 7.2
BK-3-1.25 | 04/26/94j< 3 4.4 154| < 025|< 0.25 6.3 43.0 18.3 33| < 010|< 250} 3220|(< 0.25|< 050|< 050 28.1 459 4.1
BK-3-4.0 04/26/94| < 3 39| 1120 0521 < 025 10.2 36.01 27.7 721< 0.10|< 050] 43.60|< 1.30{< 050f< 050| 395| 483 7.4
BK-5-1.0 04/26/94| < 3 28| 104.0 0.30)< 025 8.6 250 11.8 6.7]< 010{< 250} 295 0.25{ < , 050 0.50 18.2| 303 8.0
BK-5-2.5 04/26/94|< 3 3.3| 1810 0.30 .0.25 10.1 24.8 135 B6{< 010|< 250] 3760|< 1.30|< 050|< 250 19.4 38.3 7.7
BK-6-1.0 04/26/94| < 15 36| 4980|< 1.30|< 130 158| 39.0| 68.0| 104|< 0.10(< 250f 11.50{< 250|< 250|< 5.00| 31.1 9.3 7.7
BK-6—-2.5 04/26/94|< 3 4.3]| 1420 0.38 0.25 10.2 295( 209 10.1)< 0.10]< 050| 3530|< 0.25|< 050|< 050| 268} 61.3 7.8
Maximum Background i
Concentration < 3 36 499 0.52 0.25| 158] 430, 68.0] 104]< 0.10 0.67| 436 0.25| < 0.50 05| 318 613 8.0
Mean* 2.1 1.2 125] 0.35 0.20 8.8| 334 227 7.4 0.05 0.82| 225 0.35 0.35 06| 27.8| 399 6.7
i tandard Deviation 1.9 1.8 145 0.17 0.17 3.1 65| 167 2.1 0.00 047] 157 0.50 0.32 0.7 63! 16.4 1.6
* Using half of the reporting limit as the values for calculations. .
( ” (
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