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SPECIAL SAMPLING OF OUfFALL EPA.OSA-056 
TA-16.260 ON AUGUST 3, 1994 

P.2/2 

At 10:18 AM on August 3, 1994 outfall BPA-OSA-056 was sampled per request of the 
&vironmemal Protection Agency. The outfan was sampled fcr.c the following parameters: 
COD, oil & grease, TSS, TNT, HMX, acetone, methyl ethyl ketone, n-butyl acetate and 
toluene. The analysis will be done by three laboratories due to the variety of parameters 
which are to be analyzed and to keep in compliance with the Laboratozy's NPDBS Pennit. 
The following table summarizes where the samples were submitted for analysis. 

CS'f .. 9_. TA·S9 M-1, TA-9 CST-9, TA-50 
acetone, toluene, TNT,RDX,HMX, NPDES Parameters: 
methyl ethyl ketone n-butYl acetate COD, TSS, oil & grease 

All samples were identified by the name ''EPA-OSA-056". All laboratory 
correspondence and analytical results will be sent to Mike Saladen of ESH-8. 

The samples were submitted Wlder the program code provided by Brad Martin( CST -6) 
and Donald Hickmott(EES-1) in their memo to Mike Saladen dated July 28, 1994. 
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Attachment C 

THE TOXICITY OF SPENT PHOTOGRAPHIC SOLUTIONS AND OTHER 
SILVER COMPOUNDS AND THEIR MIGRATION IN SOIL 

by 
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APPENDIX C 

SILVER CONTENT OF SAMPLES COLLECTED IN CANON DE VALLE AND CONTROL CANYON 

All data represent one sample. Blanks indicate that sample 

material was not present at sample location. Numbers in parenthesis 

represent distance (m) that samples were collected from the center of 
the stream channel. Numbers in parenthesis for water samples indicate 

pH. 
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Table C.l. Silver content of samples collected i~ Canon de Valle ~nd control canyon. 
~ 

~ ---
Location from Water Sediment Soil Grass 

outfall (m) (ppb) (ppm) (ppm) (ppm) 

Control -0 ± 0.5 (6.8) 0.48 ± 0.29 1.60 ± 0.40 0.29 ± 0.11 

2.60 ± 0.70 2.00 ± 1.00 0.52 ± 0.08 

0 o. 7 ± 0.5 (7.4) 14500 ± uoo 12 ± 1 (1.0) 

10 0.7 ± 0.5 (7.3) 22300 ± 1800 14000 ± 1100 (0. 8) 8.80 ± 0.85 (2.0) 

20 -0 ± 0.5 (7.0) 22400 ± 1800 1860 ± 150 (1. 2) 8.00 ± 0.90 (2.4) 

30 -0 ± 0.5 (6.6) 10500 ± 800 654 ± 52 (1. 6) 5.80 ± 0.60 (1.7) 

60 6. 7 ± 0.5 (4.8) 13700 ± 1100 3520 ± 280 (0.6) 3.00 ± 0.30 (1.9) 

* main 90 14100 ± 1100 278 ± 29 (0. 7) 1.70 ± 0.30 (1.2) 

trib 90 1280 ± 100 6H~ ± 56 (0. 7) 9.40 ± 0.80 (1.3) 

120 4660 ± 380 2160 ± 170 (0.4) 4.00 ± 0.40 (0.1) 

150 542 ± 44 78 ± 6 (0 .6) 2.30 ± 0.30 (0.5) 

180 600 ± 48 .l9 ± 2 (0. 8) 2.20 ± 0.20 (0.6) 

** 210 81 ± 7 97 ± 8 (1.0) 1.20 ± 0.10 (0.4) 

240 51 ± 4 20 ± 2 (0 .6) 1.30 ± 0.10 (0.4) 

270 109 ± 9 15 ± 1 (1. 2) 0.95 ± 0.09 (0.2) 

*** 300 0.9 ± 0.5 (5.8) 4. 80 ± 0.90 ll• ± 1 (1.6) 1.10 ± 0.10 (1.7) 

330 1.8 ± 0.5 (6.4) 12 ± 1 21 ± 2 (1. 2) 0.53 ± 0.10 (0.9) 

360 9.60 ± 1.10 1.60 ± 0.70 (0.1) 0.60 ± 0.15 (1.4) 

390 7.60 ± 0.90 8.00 ± 0. 90 (0. 7) 2.30 ± 0.20 (0.5) 

420 9. 70 ± 1.10 12 ± 2 (0.9) 0.47 ± 0.15 (0.9) 

450 3.80 ± 0.80 o. 76 ± 0.38 (0. 7) 0.40 ± 0.15 (1.5) 

..... 
0 
C1l 

1\ 



Table C.l. Silver content--Continued. 

Location Shrub Oak Ponderosa Pine Douglas-fir 
outfall (m) (ppm) (ppm) (ppm) 

Control 0.22 ± 0.13 
0.96 ± 0.09 

0 
10 
20 4 0 80 ± 0.50 (3. 9) 
30 2.10 ± 0.20 (3.1) 
60 3.60 ± 0.40 (5.4) 1.10 ± 0.20 (50 4) 

*main 90 0.53 ± 0.18 (3.2) 
trib 90 

120 9.10 ± 0.80 (1. 9) 1. 40 ± o. 20 (1. 8) 
150 

** 180 1.90 ± 0.30 (1.1) 
210 4.10 ± 0.40 (1.1) 
240 2 0 30 ± o. 30 (0 0 8) 
270 1.40 ± 0.20 (?..9) 1. 40 ± 0.10 (3.1) 

*** 300 1. 80 ± 0.40 (2.9) 0.40 ± 0.15 (1.5) 
330 o. 79 ± 0.10 (2 0 3) 0.29 ± 0.11 (2.8) 0.46 ± 0.15 (2.0) 
360 0.16 ± 0.08 (1. 7) 0.24 ± 0.11 (1. 4) 
390 0.86 ± 0.09 (2.4) 0.38 ± 0.11 (0.6) 
420 0.82 ± 0.08 (1. 7) 0. 39 ± 0.11 (2.8) 
450 1.10 ± 0.10 (2 .1) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
* Waste outflow converges with main stream channel of Canon de Valle at approximately 90 m. 

** Land and soil type changes at approximately 195 m 

*** Side canyon converges with Canon de Valle at approximately 300 m. 
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Table C.l. Silver content--continued. 

Depth from Surface (in) Soil 10 m from outfall {ppm} Soil 20 m from outfall (ppm) 

0- 6 14000 ± 1100 (0.8) 1860 ± 150 (1. 2) 
6-12 4480 ± 285 824 ± 66 

12-18 1250 ± 75 
18-24 770 ± 50 
24-30 138 ± 9 
30-36 182 ± 12 

·------------- -·-···· . -~--------··---· ··-· ··--······-·- .. ·-·-··-·- ·-···- _..,_ -·--·- .. ····-- - . . . 
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TABLE 3.1 

Soli Sampling Results 

Sample Na20 Mg() Al203 SI02 P205 K20 CliO Tl02 MnO Fe203 

% % % % % % 0,4, % % % 

BBG-1 4.69 0.36 12.99 72.!52 0.02 3.69 0.81 0.40 0.07 2.67 

BBG-2 4.70 0.37 13.23 69.51 0.01 3.84 0.73 0.60 0.09 3.71 

BBG-3 4.44 0.3!5 13.41 70.83 0.03 3.92 0.71 0.36 0.07 2.76 

BBG-4 4.32 0.40 13.91 68.02 0.03 4.09 0.65 0.41 0.05 2.84 

BBG-5 4.55 0.37 13.51 70.17 0.03 3.86 0.71 0.37 0.06 2.72 

BBG-6 3.23 0.44 12.17 71.30 0.03 3.48 0.86 0.44 o.o6 2.08 

MDA-P-2 4.07 0.30 12.76 69.08 0.05 4.25 0.60 0.30 0.06 2.22 

HYP-1 3.28 0.32 10.50 78.75 0.04 3.33 0.80 0.31 0.05 2.32 

HYP-2 4.09 0.39 11.90 74.!51 0.0!5 3.49 0.88 0.31 o.o8 2.58 

HYP-3 4.39 0.42 13.51 70.14 0.05 4.11 1.24 0.30 0.07 2.58 
---

-~ ----------- --~ 

Sample v 0 N Zn fl:) St y lr Nb Bl 

- ppm ppm ppm ppm ppm ppm ppm ppm ppm - ppm 

BBG-1 40 8 1!5 157 56 152 16 373 34 1750 

BBG-2 47 10 16 102 81 142 17 !534 38 2351 ~ 

BBG-3 43 8 16 70 71 135 19 320 38 2851 

BBG-4 42 7 1G 81 88 128 31 412 48 8253 

BBG-5 44 8 14 58 73 129 20 326 37 2123 

BBG-8 42 14 13 39 93 132 31 406 41 820 

MDA-P-2 41 3 19 80 98 134 32 324 49 10028 

HYP-1 39 7 1!5 81 84 143 19 288 32 1430 

HYP-2 38 6 14 73 78 137 23 275 38 841 

HYP-3 38 7 16 73 103 130 30 304 44 1180 



<• 

.FIELD SCREENlNG OF INORGANIC CONTAMINANTS IN son.. BY ENERGY DISPERSIVE XRF ANALYSIS 

JNTRODUCI'ION 

Attachment E 

ID tbe characterization and remediation of contaminated soil sites. a need exists for quick and reliable in· 
situ assays of course soils to provide &Uidanee to"-wd areas of siJDificant c:onwnioation. Accuracy and 
precision limitations due to tbe course and inhomoaeneous nature of tbe in·situ measurement may or may 
not be considered aa important factor in: field saeemna of soils. lbe sice specific: action levels of 
conramtnanw would determine tbe usefulaess of I field portable in-situ iDstrumenL In many cases. 
intearadn& the ability of ln·situ sc:reeDin& to characterize the extent of soU contamination with Contract 
Laboratory Program sampliD& assays can allow very cost-effective sice remediation. 
As a field insttumenL energy dispersive X-ray fluorescence (EDXRF) analyzers make very efficient use 
of time and resources as they are able to simuitaneously cSetect most iDorganic: poUUUDts present in a soU 
witb Uale or no sample preparation. In tbe puc. inconveniences of field protable EDXRF &D&Iyzers have 
been either poor resolutioa as a ~ult of J&S proportional detection (around 800 eV foe MD K·alpba) oc 
extra size and wei&bt of instruments usiD& a ayoaenically cooled detector. Tbe development of the solld 
state mercuric: iodide <Hall) deteetor provides hi&h resolution X-ray detection (around 270 eV for Mn K· 
alpha) at near ambient temperature. 

· 
The purpose of tbis report is to study tbe ability of the Specuaee 9000 to measure morawc 
coaramtnancs ln soil and compare lt's ~ults witb cet1itied IWldards and AMCP cbatacterized standards. 
1be precision of intensity measuranents will also be calc:ulaled for sevezal alalytea at ~ous 
conc:enttations wilh a fiud countiD& time. The report will also deaaibe tbe Spec:ttacc 9000 and d.lscuss 
it's c:apabill~tj iDvolviD& iD·situ soiliDilysis. Tbe results of tbe experimaltal preciaioa and crossover 
data will be tabulated aloll& witb lower limits of detedioa foe various iDcqanic c:oaramjnats in silica 
based samples. · 

INSTRtlMENTATION 

The Speance 9000 c:ombiDea radiOICtive JOUrCe exc:ltadoa wUh solid ~ men:uric iodide deteaioa to 
provide field ponable EDXJlF aaalyab. The analyzer coasisu of two IDiiD c:ampooents: ID aaalysis 
probe and suppcniD& elecUoDic:a UDiL 

The probe UDit c:oastu.a of a acaJed alumlllum enclosure contaia!D& a merc:uric iodide (Hal2) semiCODduceor dcteacr IDd tine radlolsocope. X-ray exciWioa sour=. Tbe radioisotope soarcea. Fe·SS, 
C4-U)9, IDd Am·~ I are lepCI'Ildy lblelded witb!n me probe IDd are rowed lDto posldaa for meuuremeat of iDdepeDdalt source apecn. Each source emits a dift'erent radialion eueray which 
providea etndeac exdtllioll over spedftc ranees of elemeuts u Ust.ed tn Table 1. 

Source 

Fe-S5 

Cd-109 

Am-241 

TABLE I 

Element Rimae 

S to Cr (lC X-rays) 
Mo tD Ba (L X·rays) 
Ca co R.b (lC X·rays) 
Ta to Pb. (lC X-rays) 
Ba to U (1. X-rays) 
Ca co Tm (lC X-rays) 
W co U (L X·rays) 



The analytical ~ge of tbe Spectrace 9000 is sulfur to uranium with detection limits of 50-100 ppm for 
most analytes. 

The electtonics unit provides data acquisition. processinJ, and display capabilities. The unit contains 
sufficient memory to store up to 300 sets or analysis results and up to 120 spectra. An RS-232 port 
allows ort-liDe downloadin& of results and speara to a personal computer for additional processing. The 
system operates off either AC·power or rechargeable NiCd batteries. 
For qualitative identification of elements. the on-board 2048 channel MCA spectrUm display allows the 
user to view any of the tbree spectra that comprise a complete aulysis. A number of operations can be 
perfonned on a displayed specuum. A few of dlese me: element identification lines (X.L,M znarkels), 
eneray cursor, display keV of cursor, borizontal or vertical mapificatioo of the spectrum. counelfme 
cursor movement. Following downloading, lbe lbree spec:ua of an IDilysis can be simultaneously viewed 
on a PC. AD example of this is sbown below in Fl&ure 1. 
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Figure 1 
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STANDARDIZATION 

The Specuace 9000 is equipped with a factory installed fundamental parameters standardization that is 

stored oa board the analyzer. The fundamental parameters algorithm is a metbod of staDdatdizatioo that 

is derived from theoretical considerations Cor calculation of the element coacentrations. lbe three main 

factors. of tbe calculation arc: 1. The measured analyte X-ray intensity relative ao me pure element 
intensity of that analyt.e. lbe pure element il!teosidcs are iDslrUDleDt specific: aDd are measured and 

stored on tbe analyzer at the !actoty. 2. The fluorescent yield of tbe IDilyte. which accounts for electron 

transitions that may compete with tbose tbat produce useful X-rays. These values are known CODSWlts 

aDd represent a perc:enta&c of excited atoms of tbe same atomic number rhat will fluoresce co produce X

rays. 3. Tbe sum of away tcnns that dW3dtrize the X-ray absotbin& natUre of tbe n:wrix tbe aualyte is 

wilbin. This aenn addressa the probability of an analyte emitted X-ray reachin& tbe detector. 

All of the sample measurements taken by tbe Specttacc 9000 were 200 sec:oads for eacll of tbe three 

sources. 1be samples ranaed from finely JfOUDd soils co relatively lar&e panide soils. Por convenience, 

the soils were plac:ed in 32 mm sample cups. sealed witb a4 mk:romeu:r polypropylene X-ray film 

window and analyzed with tbe Specax.e 9000 probe m tbe lab 5amd bue. 
RESULTS 

Crossover Study: Results of measured values from the Specuacc 9000 vs. AU.Imic Absorpticla values for 

~~~~aM. 

, 
CU 811000 VS.A"''ttUIC~ ~ IUTFrrLHE Y• O.IS11X·41.72 
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Crossover Results continued 
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Crossover Resul~ continued 

Ct 5111000 vs. ATOMIC ASSOFPT10N (PPM) BESTFTTLN£ Y• 1.047X+ 73.222 
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Minimum detec:Uon limits for elements in quartz are listed below. 
Lower Llmlts of Detection for the Spectrace 9000 [3 SD (bkg)] 

SQJm Element MDL(ppml 
Fe·SS K 117 Ca 53 n 

"' Cr 78 Cd·l09 MD 174 Fe lOS Co 97 
Ni 60 MDLWw\2 Cu 41 
Zn 34 

tA 1° PPW~ 
As 27 
Se 17 ~~ &rrllt'l Sr 4 
'b 3 

~ 55~p~~) Mo 4 H& 30 
Pb 15 
Rb s Am-241 Cd 90 Sn 56 Sb 33 
Ba 10 

PrecisioD data was calculated for tbtee aoU aam.plea. Tbe !ollowiD& table Usu the meaa. ltiDdard 
deviadOD ad relative SWldard devWioo data for 10 tepUCile IDilysea. 

Element 
Pb 
Cu 
~ 
Cr 

ND • DOt detected 

CONC1USION 

Simple 1 
286: 7.4; 2.4~ 
494 :1: 23; 4.6,., 
434 :1: 19; 3.8 .. 
141 : 38; 27&1 

Simple 2 
S826 : 35; 0.6~ 
516 :t 22; 3.8 .. 

ND 
364 :t 37; lOCI 

Sample 3 
3393 :t 34; 1.0&1 
2220 :t 69; 3.1" 

21370 :t 1<40; 0.7 .. 
ND 

The Spectr~~:e 9000 ia a fteJd portable. hiJb per!CJ~D~.~DCC EDXRF analyzer for coa«amini«N soil site 
IDvestipdOD or n:mcdiadoa. 1be UJbtwei&bt bllldbeld probe IDd eJecuoaica IUbcystan an:bive up to 
300 aepaue soilumple measuremeouiDC:l allow dowDlodD& of resultaiDd specua to a penoaal 
CCIIDpCitel' for proceaaiDJ or stora&e. The ability ollbe IDilyzcr CD screeD ICiilJ tor metal~ ia excepcioaal 
due CD Cbe reaolviDJ power ol cbe mercuric iodide det.edor. Quoced detecdoa UmitiiDd Cbe re1adoaahip 
betMeD coac:eundoa aDd predsioD lDdk:ar.ocliD tbia study m1&bt IUUeat tbe ability or Jubility ol aD iD
siiU lllelltlr'eiDeD by tbe Specuace 9000 to provide accepcabJe lelllidvity f« a aped& el.aDaK. 
However. above Cbe detecdoG Umlta ol tbe mercuric:: iodide sywm. aceUeDt corre1ulOD bctwea lbc 
ponable EDXRF IDd tDdepeadeat IDilyail ia reaUzed IDd WUSSI'I!ed iD camladoa plocs ol reaulta by tbe 
two tedmiquea. Predsica IDd ICCUriC)' provided by polUble EDXRF ladlcara dW tbe Specuace 9000 
ll14eal f« oa.she iD-situ ac:ncuiD& ot c:catamina•ed IOi1. 


