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ESH-19. K490 

SUBJECT: Field Surveys at MDA-P 

To/MS 

Thru/MS 

From!MS 

Ptoone/FAX 

Date 

~·.., . 

Ken Bostick I J49l:.5 . . 
Bill Kopp I K490 !j_j( 
Albert Dye I K490 .. 
7-4715n-5224 - '·' 
September 25, 1996 

•11 ···r..,> 

Field surveys using a portable XRF spectrometer {metals), an ESP-1 meter 

(beta/gamma) and a Violinist Ill meter (low energy gamma) were conducted at MDA-P 

from July 3 to 15, 1996 by the ESH-19 Waste Site Studies Team. Elevated total barium 

in surface soils on the top of MDA·P and in the adjacent staging area east was detected 

at levels above 1000 ppm in roughly one third of the 88 grid locations. Other metals 

detected less frequently than barium included lead, silver cadmium mercury and 

antimony. Radiation measurements of the surface soils included some beia/gamrria 

measurements slightly above LANL background values. 

Land Surveying 

The surveys covered the top, relatively level, surface of MDA-P. The coordinates for a 

30 X 30 foot grid over MDA-P were calculated using a surveying computer software 

program . Control points were established using a GPS receiver system. The grid was 

then staked out using a total station thedolite. The grid points are shown in Figure 1. 

XRF Survey 

A portable Spectrace 9000 XRF spectrometer with the "Soils U, Th and Ag" application 

was used to take in-situ measurements at 64 grid points on the top surface of MDA-P. 

The ground surface at each grid point was smoothed and flattened using a stainless 

steel scoop, any gravel or vegetation was removed and a 60 second count ( for each of 

the 3 sources) was taken. The measurement data were stored in the unit and 

downloaded into a laptop computer at the ESH-19 offices. During the field survey, the 

staging area immediately to the east of MDA·P was found to be under construction. 

The ground surface had been cleared of vegetation and was ready to be backfilled. An 

approximate 25 X 25 foot grid was estimated, grid coordinates were land surveyed and 

XRF measurements were taken at 24 grid points prior to the area being backfilled. 

Background for the XRF survey was established by calculating the standard deviation 

of 10 measurements of a teflon plt.!g using the count time given above. The minimum 

detection limit {MDL) is set at 3 times the standard deviation of the mean of the 

background measurements. The minimum quantitation limit (MOL} is set at 10 times 

the standard deviation of the mean background measurement. Any results less than 

ocr n 9 1q9s 
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the MDL are reported as "nd" (not detected~. Any results equal to or greater than the 

MDL, but less than the MOL are qualified with a "J" and are estimated values. Results 

equal to or greater than tt1e MOL are reported as is. 

The results are shown in the attached table 1. !so-concentration contours for barium 

are shown in figure 2 and on the attached FIMAD map. As can be noted, elevated 

barium levels were fou.1d in the surface sods w1th highest levels in the eastern "lobe" of 

MDA-P. Barium ranged from < 400 ppm to 27,000 ppm with a mean of 2200 ppm. 

Elevated levels of cadmium and silver were detected at the southwest corner of MDA-P 

(Grid point 500) and elevated antimony, lead and mercury levels were found at the 

north rim of MCA-P (Gnd point 581 ). Pomt 500 was next to a steel fence post and 

there were stran.ds of wire (possibly galvanized) on the ground. which may have 

influenced the measurement. Point 581 was in a pile of ashes, br0ken glass and metal 

debris. The difference in the matrix material found at this grid point may have also 

influenced the reported metals concentrations. The XRF data at this time should be 

considered as qualitJt1ve cl.JtJ Ncvcrttw!i.'SS. !t~t., XRF spt?ctronH.'IC'r should prove to be 

a useful tool for quickly deterrn1ning elevated metals. p<:H!Icularly banum. during the 

closure activities at MOA-P. 

Rad Survey 

Violinist and ESP-1 measurement~ WL•re takpn at P•lc!l of tile grid points OV(!r MDA-P. 

Violinist measurements were also taken llt the center of each of the grid cells. These 

results are shown in Tables 2 and 3. A background V1olinist survey at MDA-P has not 

been performed. However. the Violinist measurements taken at the MDA·P grid appear 

to oe within background levels found at other technical areas at LANL. For the 

beta/gamma survey. the background levels at LANL us1ng the ESP-1 meters average 

around 250 cpm. Beta/gamma levels slightly above the LANL average background 

were measured in the eastern and northern sections of MOA-P. A follow-up 

beta/gamma survey of the grid points will be conducted in the near future. 

AD 

cc Dave Mcinroy. EM/EA. MS M992 
Richard Romero. E SH-19. MS K-190 
RPF. MS M707 
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MQL ppm-> 
MDL ppm-> 

MDA-P Grid 

·soo· 
"500" 

"501" 

"502" 

"503" 

''504" 

··5o5· 

''506" 

''507" 

"508" 

"513" 

"514" 

"515" 

"516" 

"517" 

'518" 

"519" 

"520" 

"526" 

"527" 

"526" 

"526" 
"529" 

"530" 

"531" 

"532'' 
~' 3 ~-

Ag 
328 

98 

2878 
3612 

nd 
nd 
nd 
nd 
nd 
nd 
.-,d 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
JOd 

As 
:>69 

111 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
--'~ ...... 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Ba 
67 

20 

nd 
21J 

343 
426 

666 

776 
472 
0.41 
... .. 4 

.. ., c .. 

.LJ..J"'t 

1121 
2564 

423 

597 
475 
622 
356 
341 
748 
565 
592 

613 

614 
373 
917 

3043 
H08 

') 2:, 

Cd 
55) 

166 

2362 

3411 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Taule 1 XRF Results 

CrHI 
3688 

1106 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
na 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

CrLO 
1547 

464 

P? 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nll 

Hg 
435 

130 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Ni 
875 

262 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nct 
nd 
nd 

Pb 

223 
67 

nd 
nll 

nd 
nci 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

76J 

Sb 

140 

42 

n,l 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

44J 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nll 
nd 

Se 
188 

56 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

u 
101 

30 

nd 
nJ 
nd 
nd 

n,l 

n-J 
lhl 

nJ 
nd 
nd 
nJ. 

nd 
nJ 

nd 
IH.i 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nJ 
nd 

nd 

7/3 t'J96 



1 able 1 XKf Results 

~
-

Ag As Ba Cd CrHI CrLO Hg Ni Pb Sb Se U 

MQL ppm-> 328 369 67 553 3688 1547 435 875 223 140 188 :71 
JIMDL ppm-> 98 111 20 166 1106 464 130 262 67 42 56 ~J 

"534" 

"535" 

"536" 

"537" 

"539" 

"540" 

"541" 

"542" 
"543" 

"544" 

"545" 

"546" 

"547" 

"547" 

"548" 

"549" 

"550" 

"551" 

"552" 

"553" 

"554" 

"555" 
"556" 

"557" 

"558" 

"559" 

"560" 

"561" 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
r.d 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 162u 

nd 2278 

nd 810 
nd 3610 

nd 553 

nd 596 

nd 505 

nd 469 

nd 422 

nd 1514 

nd 436 

nd 1154 

nd 2 3065 

nd 26739 

nd 3105 

nd 14 701 

nd 2781 

nd 13709 

nd 455 

nd 880 
nd 530 

nd 562 

nd 514 

nd 808 
nd 4o;. 
nd 713 

nd 1005 

nd 1269 

nd nd 
nd nd 
nd: nd 
nd. nd 

nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd 
nd 
nd 
nd 
nd 
nd 
nci 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

663J 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 

Pap 

nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

70J 

nJ 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
mi 

nd 

nd 
nd 
nd 
nd 

nd 
nd 

47J 

nd 
nd 
nd 
nd 

nd 
BPJ 

86 .... 

nd 
ClUJ 

nd 
~]J 

r.d 
43J 

nd 
nd 
nd 

75J 

nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
r:.J 

nd 

nd 
nJ 

nd 
nd 
nd 

nd 
nd 
na 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nu 
nd 
nd 
nd 

nd 
nd 
nd 
nd 

nd 
nd 
nd 

nd 
nd 

llc.i 

rh:! 

nd 
nd 

nd 

nd 
nd 

nd 

nd 
l " j 

''"' 
Th.i 

nd 

nd 

nd 

nd 

nd 

nd 

nd 
nd 
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MQL ppm-> 
MDL ppm-> 

"562" 

"563" 

"563" 

"566" 

"567" 

"568" 

"569" 

"570" 
"571" 

"572" 
• 581" 

"582" 
"583" 

"584" 
Stage Grid 

"P1" 

"P2" 

"P3" 

"P4" 
•ps· 

"P6" 

"P7" 

"P8" 
·pg• 

"P10" 

"P11" 

"P12" 

"P13"" 

• 14 

Ag 
328 

98 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

272J 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

lid 

As 
369 

111 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Da 
67 

20 

8807 

3519 
1693 

677 
908 
781 
708 
598 
756 
963 

2435 
463 
359 
552 

nd 5888 
nd 981 
nd 1092 
nd 1006 

nd 386 
nd 341 
nd 643 

nd 1212 
nd 389 

nd 4?. 3 

nd 637 

nd 1~61 

nd 12"78 

nd ~,',\l 

Cd 
553 

1u6 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
:"1d 
nd 
nd 
nd 
nd 
nd 
lld 

Table 1 XRF Results 

CrHI 
3688 

1106 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

CrLO 
1547 

464 

Pau 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
ud 
nd 

nd 
nd 
nd 
nct 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

lig 
435 

130 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

1124 
nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Ni 
875 

262 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

486J 

nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nci 
nu 
nd 
nd 
nd 
nd 
nd 
nd 

Pb 
223 

67 

nd 
nd 
nd 
nd 
nd 

10:2,.1 

nd 
nd 

70J 
nd 

1S63 

nd 
nd 
nd 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nJ 
nd 

Sb 

140 

42 

4~J 

1 o~jJ 

nd 
nJ 
nd 
nd 
nd 
nd 
nd 
nJ 

4 :..4 

nd 
nd 
nd 

S~J 

nd 
nd 
nd 
nd 
n...J 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

!;e 

188 
~(I 

Jld 

nd 
nd 
nd 
nd 
nd 
nd 
n:..l 

n..J 

nJ 
P4J 

nd 
nd 
!Hi 

nd 
- ' ,, ...... 
:id 

nd 
nd 
lid 

nd 
nd 
nd 

nd 
nd 

nd 
nd 
nJ 

1~ 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
,,.j 

nJ 
nd 

lid 

iiJ 

r 1 j 

nJ 
- _, 
11\.J 

nd 
liJ 

nd 

nd 

n.J 

r.d 

nd 
lid 

lld 

thl 

'hi 

nd 
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Table 1 XRF Results 

-- -

,~j Ag As Ba Cd CrHI CrLO Hg Ni Pb Sb Sc 

MQL ppm-> 328 369 67 553 3688 1547 435 875 223 140 1U8 

MDL ppm-> 98 111 20 166 1106 464 130 262 67 42 5( J l!JJ 

"P15" nd nd 484 nd nd nd nd nd nd nd nJ nd 

"P16" nd nd 628 nd nd nd nd nd nd nd nd nJ 

"P17" nd nd 1089 nd nd nd nd nd nd nd nd nJ 

"P18" nd nd 844 nd nd nd nd nd nd nd nd nd 

"P19" nd nd 1090 nd nd nd nd nd nd nd nd nd 

"P20" nd nd 1235 nd nd nd nd nd nJ nd nJ nd 

"P21" nd nd 1676 nd nd nd nd nd n•.:i 44J nd nd 

"P22" nd nd 712 nd nd nd nd nd lid nd nd nd 

"P23" nd nd 2252 nd nd nd nd nd nd nJ lid J,d 

"P24" nd nd 2046 nd nd nd nd nd nd nd nd nd 

Pa\)C 7i31i 

,;"' 



Table 2. 'JtO:illiSI Survey Results 

Date Probe II Grid 10 Pu Am R013 
luc,,..,· 21 luCo.rn'21 lcounl/100 .. c I 

7'18196' 129 500 0 0 640 1300 -·-----
718/96 129 501 0 0640 1340 
it81§6---·· 129 502 0 0 618 1280 
i't8196 129 5C3 0 0618 1290 
i !8196 129 5U4 0 0 618 1320 
/',8;/ 129 505 0 0 640 1360 
j'."8/96 129 506 0 0 574 1180 
i'/8t91f·-·-·129 507 I) 0.552--- -1.276--
j·ia/96·--- -,29·---- 5oe o o 574 ... 12aa·· 

- 1 .-,-o/96- --- -, 3o ·-- -- 513 o ·a:Mis-~ -- · -- -, o5o 
··7,;-ro,gs--·--···fJo-··· ----- ·--- s-,-4- ---- ·------a-· ---o~soa--·---·--·-g?s -- -- -
--7i1o~-1jo _______ - - s·,-s-- - ·- -·--a··- --a-:-fa-9 ______ 943 ___ _ 
---7/8t96-· -129··-~ -------5-,6----- --· ·· ·--o-- ·---·--·a~·fo ___ ----126o·----
---i/8/9s--·-1-29. ·-·- ·· --·--s-fi ___ ·· ···-··-··-··a· ---- ·ow ___________ f:fso··---------
-,,a,gs---- ··129---------- ··- s1·e· - ·-·-------·-·a·---- --·-----tfs4o--·--------13-3o- ------
-,i8196---,i9"-- · ···· 519 o · ··--a:61a·--- 126a·-··-
---7;?a7gs--12·9----- - ·5io .. ·----- .. --b-- --·- ci's96 _____ ·--1-276- ·- ---
'ii1o/96----,--29 ________ - 526 o · ------- if6.a!f ________ --,42o- ---·--
7/16196 129·-----------·-s2i ___________ ._ __ --a-·-- ·- ·a~662 ________ .,330------
not96 ·-129 _____ -528 ____ -- ·- -·cr -- ··----·o.6~-------,-386 ____ _ 
·hc)796--1-29---·-·--------·---·s29-- a · --·- --o~5as··--------1'3sa --- ----

-710too---1 i9 _____ -----53a---·-·· ---- --a· · -·-·--a io7 ____ 153o --
_1·1 0/96 129______ · 53,------- ----· - a-- ----<f64a·----,5Ta· --
·7·1"'6'19E3_1_29_. __ ·· ---532______ o ------o~io7 ________ 142ci _____ _ 
"7•1():96--1-29"'- .... 533 0 - "6"662 --·- '1420 --- ---

1 ·7~ot9e ____ i29-- ·- - 534 0 o·618 _______ 1'31o·--·---
-7 .. 1'6i"9e _____ 129 - ·· ... 535 o o.618 ___ · ····· 1350 
'Fio/96---· --129- - 53E o 0.685---·--- ---1416---·-·-

7.ifot96 ____ 1i~f------ · -- 537 o o·5i4- -------,-466 ____ ···-
---f,1ot96--·-13a··-· --- 5'3s o -··o-77o-·- --· --1oo5 ____ _ 
.... ii1ot96 _____ 13a·---- · 54c o o_:7'5T·--·--- ----956 _______ _ 
-i'iof96--13a ________ - ··541 o · ·-o:789 __________ 8h ______ -

· ·=mo/96 ·;3o--··--------s4~---- o -- ·· --·a.ia9 -- - ----- ·957-- ---·-
--ii1 a/96~----;jo-·----- -54·~- ·---· • ·a- · -----,,- a4s ____ 1a40· - -
'iifoi96 _______ 1'3'o' --·-- . 544 0 0 ao8 _____ --·99"4·-· .... 
iifo/96 .... ---,-3o---·-·---·· 54~ o ·- a·7a9- ------9'26 _____ -

·7i1ot96 _____ 13a-·---- ·- s4f o ·- · --·a:Y33--~--- ··;-1ao· -- ·· 
-i/'10196"'-'1"3()""···· 541 0 0413 1140 

- -----·····- ...... .. - --- --- - . ·-· 
7/10/96 130 54E u 0 695 956 
7t10t96 -·--- . 130 54£· 0 0 432 983 
7/10/96 -,-3o- --·- 55(• 0 0 695. .• .. 1060 

o ·o-.£5a5- ·- 1 440 -----------... -
7/10/96 129 55~: 

'111 0/96 - '129-- .. ~- . 552- o ·- o-e1a-···· ···-- --i'3so 
- . -. --· .. 

0 0 618 1310 7/16/96'--- ... 129 ___ 554 
iti o:96 .. ·-- 129 555 

o o64o ______ ··· ·1260 

7/10/96 129 556 o o6as·--- 1420 
-. ------- - . 

0 c 707 1410 711'6'96. 129 557 
7/10/96 12q 558 0 0 707 1500 
7:1 0.'96 12!! 559 0 0596 1340 -------

Page 1 



Date Probe II 

7/1CJi96 --- 129-
7110/00·-- 129- . 
7116/ga--- .129 

--7i16196 --·,29·-··· 
71101!f6 •. 130 

Tatle 2 V10Ln1SI Surv• y Results 

Grid 10 Pu Am ROI3 
luCo m 21 luCoim"21 lcounll 100 eec I 

··-·· .. 
560 0 0 685 
561 0 0 6€2 
562 0 0 464 
563 0 o o18 
5!36 0 0 733 
5!37 0 0.733 
568 0 0 733 
569 0 0 751 



Date Probe II Grid 10 Pu Am ROI 3 
tvCoim"21 luCo;m· 21 t~ounr/100 ooc I 

Ce!l-548 0 0 574 1430 
Cell-549 0 0 714 1050 
Cell-550 0 0 375. -- -1-s3o 

P<~ge 3 



Table 3 
MDA-P 

Beta I Gamma 

7/3.'96 530 321 
7~ 531 231 
713196 532 . .:;2:=39:::--t 

t--i~ 533 306 -
71);96 534 2lo-
7~ 535 365 
7~ 536 433 
7~ 537 206 
7~ 539 181 
7~ 540 : 212 
7~ '541 225 
7~ '542 ~08 
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through the Records Processing Facility. 
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, 5o m iJ !e. X /0 F Fie !d llfe.a.<o re. f()' 
/) ~ . 
oa..c,um . 

. ... _, _____________ _..;,__ ____________ _ 


