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nasein Canada and USs

nase in Mexico

2007 Sampling begins for full centinental-

scale survey

Sampling for conterminous US may be

done in 2010
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o Spatialiysalanced thireugnous NUAS
o Widely published

o RoUtines availanle online

o Elexibility: Allows increased sample density in
areas of Interest

13,215 sites for North America (about 1
per 1,600 km?)

e US =5813; Canada = 6,183; Mexico = 1,219
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Sites Sampled in New England
and New York




Current Status of National-
SCAIETSOIINGEGCHEMISUR

o WO data sets o nationaliscale’ i us
o 1y U.S. Geological Surnvey (USGS)

» 1 By NaturallResources Conservation
Sernvice (NRCS)
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(Flalerefran et el 1998 I SV

@uals)

| 5,045 samples collected from
agricultbralfieldsiin majoer chep

Producing areas
m Analyzed for Cu, Ph, Zn, Cd, andl NI
m Collected from 1978 to 1982




Sample sites of Holmgren et al.
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® Sample Sites
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Map for copper based on NRCS national-scale data set. Bold numbers:

Mean in selected area. Small numbers: codes for county average




USES Neailarzel-Sezle Soll Pzt
(Srieledlaiia Deliel)

1828 samples (AT per 6;000rse) kini)
collecied men areas witiratve vegetanon

Collected firemr1960s to) later 1970s
40+ elements analyzed

Still'the most-oiten-guoted data for
“packground” values of trace elements in
soll

Similar data set for AK (Gough et al.)




Sample Sites

Shacklette sample sites
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TOPOGRAPHY OF THE CONTERMINOUS US INTERPOLATED FROM
SHACKLETTE DATA POINTS




Topography of conterminous US interpolated from
4,000 sample points (approximate density of proposed
continental-scale survey)




North American Soil Geochemistry Survey - Pilot Phase 2004

Regiona
scale
pilot

265 sites,
>1,500
samples

#  Sample Sites
a 00,000 1,400,000 hMeters

I . I
M America Albers Equal Area
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Selpflole ity oes collacis aif gzicr) Slie

N OES G265 Samples)

= Separate sampletior erganic CompouURas
O henzen (Séfsamples)
A herzon (244 samples)

= Separate samples for microbial
characterization

" C horizon or closest approximation (258
samples)
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NearEieial exiracionNoRma|oanc iEce
elementsi(lICPMS/ICPAES) = USES

EEIMS Gl caieen;, etal suliliF-UsSES
\Water extiiaction (A henzoen) — GSC

Gastric fitid and lung fitid extraction (0-5
cm) — USGS

Gamma-ray spectiometry — GSC
Phospholipid fatty acid analysis — UC Davis
Enzyme assays — Oregon State University




SaiipleranaysisNCenuiveEs)
= Biolteg communinproeiling=USES

= Humanrandragriculitiralipathegen
screening = UsGS

= Quantitative XRD (A and C homizen) —

USGS

s Screen for 22 erganochlorine pesticides —
contract laboratoery




Calcium in A-horizon soils

Legend (inches)

B Lessthan5 [ 40 to 50

B 5tc10 B 50 te 60

B 10te15 ] 60 to 70

] 15te20 ] 70 te 80
[]20ta25 I 80 tw 100

[] 25030 Il 100 to 140

[] 30te35 [] 140 to 180

O 35tod0 B More than 180

Period: 1961-1990

Max = 21.6%
Min = 0.03%



Organic carbon in A-horizon solls

Legend (inches)

B Lessthan5 [ 40to50
Bswotww [0t

H 015 []60to70 A
151020 [ 0t 80 = 0

0 xtes [l 80to100 M:ax 34.1%
[]%xn W10t Min = 0.07%

[]30t035 [ 140to180
B Htod0 [ More than 180

Peried: 1961-1990




Mercury in A-horizon soils

7005 ]
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Legend (inches)

B Lessthan5 [ 40 to 50
B 5tc10 B 50 te 60
] 101015 []e0ta70
] 15te20 ] 70 te 80
[]20ta25 I 80 tw 100
[] 25030 Il 100 to 140

Haes oo Min <0.02 ppm

O 35t0d0 B More than 180
Period: 1961-1990

Max = 0.1 ppm




Arylsulfatase in A-horizon soils

Max = 750 mg p-nitrophenol per kg soil per hour

Min = 0.3 mg p-nitrophenol per kg soil per hour

Legend (inches)

B Lessthan5 [ 40 to 50
B 5tc10 B 50 te 60
B 10te15 [] 60 ta 70
] 15te20 70 to 80
[]20ta25 I 80 tw 100
[] 25030 Il 100 to 140
[] 30te35 [] 140 to 180
O 35tod0 B More than 180

Period: 1961-1990
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Orcjanlocrilarine gasilcicdes cipelyzac
(738 Us sapalas fram N-S ireipsecn)

Alpha-BHIC ERdiRraldenyde

Beta-BHC ERdrin ketone

Gamma-BIHC (Cindane) Endoesulian
Endoesulian |l
Endesulian sulfate

IHeptachlor epoxide
Methoxychlor




HUDSON
BAY

ATLANTIC
OCEAN

PACIFIC | ™ ‘ |
OCEAN PN

* Sample site with pesticide levels below MDL
® Sample site with pesticide levels above MDL




Lessons Learned from Pilot
SHEY,

Ime on site: =4 neu
AVerage sites perday =4-5 per teaim

Colleciien/preservation protocols foxr
organic compounds and microlial

charactenization add time: on site and $35 fior
analysis

Mostly non-detects for organic compounds

Seasonal variation may affect seme
methods of microbial characterization

EUSGS
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s Nerspecialized sampiing e ereanic
COMpPoUnNdSs

o Oniy anthrax er micrenial
chiaracterization

e No O horizon collected




S0 — [rl= CURKENT SAMPES SULTE
CONSISISI OF:

-5 €}y
A-HORIZON CONIPOSINE
UPPER C-HORIZON

ANTHRAX SAMPLE (0-5 CM)
MICROBIOLOGY AT 10% OF SITES




WrIAIEWE ARE CCINETTC) PIE

For sure:

dzrelemeni=lCrREVISHomneaFielalfaIgestiens
ALCT OESEm

Eorms) off carhen: A, 0-5cm

Single element technigues for Ha|, Se

Quantitative XRD mineralogy; A and C
nerizon

Anthrax screening; 0-5cm

Contract laboratory In-house
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PERMANSNESAMPESEANREN =

IradciteRrterthemimediaieranaly/Ses; 2
PEImERERIFaChIVE GIreaci Seniple;
consistingr ofi avleast ene kiilegiami, Wil

pe mamtained ey the USGES/in Denver,
CO and will"ve availanle fer additional
studies and analyses in the future.
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Site selection—exactly where
should we dig a hoele?
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OPOZONE MEPS

NRCS en-line seilfmaps

NRCS en-line saoill series descriptions

Google Eanth images
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Sampling progress through March 2009
N

Sample Collection

B 2007
B 2008
[ 1 2008-2009

(Sample data to Sept 2008)
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Legend

NE_AC_merge
HG A

0.000 - 0.060
0.061 - 0.140
0.141 -0.270

°
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. 0.271 - 0.490
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Legend

NE_AC_merge
HG_C

0.000 - 0.030
0.031 -0.060
0.061 -0.110
0.111 - 0.240




Legend

NE_AC_merge
HG_A/HG C
0.000000000 - 3.000
3.001 - 7.000
7.001 - 15.00
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. 15.01 - 38.00




Legend Legend Legend
NE_AC_merge j NE_AC_merge S e
HG_A/HG_C 2 SE_A/SE_C

7 0800000000 23,000 _ o 0.000000000 - 1.333

® 3.001-7.000 g r ® 1334-2625 ® 3587-1390
@ 7001-1500 Fen @ 2626-533 @ 1391-3200
@ s01-300

@ 5:34-11.0 : : : @ 2015040

NE_AC_merge
SB_A/SB_C
®  0.000000000 - 3.586

Legend Legend
NE_AC_merge A NE_AC_merge
S_AlIS_C PB_A/PB_C

e 0.000000000 - 2.500 0.000000000 - 2.394
@ 2501-5000 2,395 -5.763

@ 5001-1200 5,764 -10.21

@ o2z

L
®
@
. 10.22 - 20.00










