




June 1989 

Approved 

I Team Leader 

Manage 





Page 

ix 

xi i 
mix 
XXiX 

xv 

1-1 

1-2 

2-1 

3-1 

Id Sampling 3-2 

.I 

.2 

.3 

.4 

3.1.5 

3-2 
3-3 
3-3 

3-6 
3-7 

3-8 alytical Met 

3-8 
3-22 

4-1 

oduction 4-1 

4-2 

4-1 4 



en 
r
 

4
 

a, 
w

 

4 
cn 
a, 
m

 
+
-r 

.- 
CR 
Q

) 
>
c
 

rn 
c
 3
 

m
 

.- T3 
.- 

v9 
a> 
a
 

6
 

m
 

S
 

3
 

.- s2 I- a
 

.. 
l
-
 

>
 

.- 

?
3
U
 

t
c
 

m
m
 

T
cu. 

4
4

 
l
-
l
-
 

l
-
l
-
-
 

s
 

9
 

f 
0
 

7
-
 

09 
d- 

r': 
d
-
 

w
 



1 1.3 
11.4 

V 



Draft-Do Not Cie 
UNL/SNLL Data Document 

Issue Date: June 1989 

4.17.4 Limitations and Qualifications 

4. I 8  LLNL Environmental Problem 13: Firing Tables 

4.18.1 Sampling and Analysis Objectives 
4.18.2 Sampling and Analytical Design 
4.18.3 Field and Analytical Data 
4.18.4 Limitations and Qualifications 

4.19 SNLL Environmental Problem 1 : Arroyo Seco 

4.19.1 Sampling and Analysis Objectives 
4. "1.2 
419.3 Field and Analytical Data 
4.19.4 Limitations and Qualifications 

Sampling and Analytical Design 

4.20 SNLL Environmental Problem 2: Building 913 
(South) Retention Tank 

4.20.1 Sampling and Analysis Objectives 
4.26.2 Sampling and Analytical Design 
4.26.3 Field and Analytical Data 
4.26.4 Limit at ions and Qualifications 

4.21 SNLL Environmental Problem 3: Paint Spray 
Booth Wastewater 

4.21.1 Sampling and Analysis Objectives 
4.211 2 
4.21.3 Field and Analytical Data 
4.21.4 Limitations and Qualifications 

Sampling and Analytical Design 

4.22 SNLL Environmental Problem 4: Inactive Sites 

4.22.1 Sampling and Analysis Objectives 
4.22.2 Sampling and Analytical Design 
4.22.3 Field and Analytical Data 
4.22.4 Li mitat ions and Qualifications 

5.8 QUALITY ASSURANCE AND QUALITY CONTROL (CIA/=) 

5.1 Field QA/QC 

5.2 Analytical QA/QC 

Revision: 01 

Page 

4-368 

4-378 

4-378 
4-378 
4-38Q 
4-382 

4-391 

4-396 
4-3911 
4-396 
4-401 

4-419 

4-419 
4-44 9 
4-420 
4-422 

4-430 

4-430 
4-430 
4-431 
4-442 

4-439 

4-439 
4-439 
4-445 
4-453 

5-1 

5-1 

5-12 

vi 



nee 

LlNL 

Audits 

vii 



Draft-190 Not Cite 
U-NL/SNU Data Document 

Issue Date:: June 1989 
Revision: 01 

(Blank Page) 

viii 



S 

Laboratory 

Laboratory 

Liver more 

1-4 

1-5 

1-6 

(LLNL Requ 

ix 



Draft-Do Not Cite 
UNL/SNLL Data Document 

Issue Date-. June 1989 
Revision: 01 

Page 

Figure L4. I j. 

Figure L4.1 k. 

Figure L4.2a. 

Figure L4.2b. 

Figure L4.2c. 

Figure L4.2d. 

Figure L4.2e. 

Figure L4.3. 

Figure L4.4a. 

Figure b4.4b. 

Figure L4.4~. 

Figure L4.4d. 

Figure L44e. 

Figure L4.4f. 

Figure L4.4g. 

Figure L4.4h. 

Figure L4.4. 

Figure L4.4j. 

Ditch at the Northwest Corner of the 
Sits Where Drain Reappears %ram the Culvert 
South of the Shielding Block Storage Building 
(LLNL Request IO) 

Ditch Along West Side of Facility North 
of Fourth Street (LLNL Request 11) 

Sanitary System Effluents from Buildings 
222,321,322, and 331 (LLNL Request 12) 

Sanitary System Effluents from Building 298 
(LbNL Request 12) 

Sanitary System Effluents from 
151, and 241 (LLNL Request 12) 

Sanitary System Effluents from Building 51 1 
(LLNL Request 12) 

Sanitary System Effluents from 
Buildings 169 and 175 (LLNL Request 12) 

Runoff/Sediment from the Building 61 2 
Staging Area (LLNL Request 13) 

Building 131, Tank 21 R (LLNL Request 14) 

Building 141 Sump 41 R (LLNL Request 15) 

Building 141, Sump 42R (LLNL Request 16) 

Building 141, Sump 43R (LLNL Request 17) 

Building 151, Tank 21 R (LLNL Request 18) 

Building 151, Tank 22R (LLNL Request 19) 

Building 222, Tank 21R (LLNL Request 20) 

Building 222, Tank 22R (LLNL Request 21) 

Building 231, Sump 41 F? (LLNL Request 22) 

Building 231, Sump 33R (LLNL Request 23) 

4-48 

4-49 

4-101 

4-102 

4-1 03 

4-1 04 

4-105 

4-1 50 

4-1 77 

4-1 78 

4-1 79 

4-180 

4-181 

4-182 

4-1 83 

4-1 84 

4-185 

4-186 

X 



GSA Ar L Request 3 



Figure L4.9~. 

Figure b4.9d. 

Figure L4.1 Oa. 

Figure L4.1Qb. 

Figure L4.11. 

Figure L4.12a. 

Figure L4.12b. 

Figure L4.12~. 

Figure L4.126. 

Figure L4.13a. 

Figure L4.13b. 

Figure L4.13~. 

Figure S4.1 a. 

Figure S4.1 b. 

Figure S4.1 c. 

Figure S4.1 d. 

Draft-Do Not Cite 
LLNL/SNLL Data Document 

Issue Date: June 1989 
Revision: 01 

GSA Area Dry Well 873E (LbNb Request 36) 

GSA Area Dry Well $74N (LLNL Request 36) 

Overflow Pond (LLNL Request 37) 

Main Sewage Treatment Pond (LLNL Request 38) 

865 Area (LLNL Request 39) 

Upstream of GSA Complex-Corral Hol l~w Creek 
(LLNL Request 46)) 

Runoff at SE Corner of GSA, Above Entry 
into Corral Hollow Creek (LLNL Request 41) 

Corral Hollow Greek Downstream From All 
Site 300 Discharges and Activities 
(LLNL Request 42) 

Drainage Bitch Adjacent to Sewage Pond 
Leading to Corral Hollow Creek 
(LLNL Request 43) 

Firing Table 851 (LLNL Request 44) 

Firing Table 850 (LLNL Request 44) 

Firing Table 801 (LLNL Request 44) 

Arroyo Seco, Upstream of the SNLL 8oundary 
(SNLL Request 1) 

Arroyo Seco, Downstream of Terra-cotta 
Pipe on Wall near Building 968, the Tritium 
Research Laboratory (SNLL Request 2) 

Arroyo Seco, Downstream at West Edge of Bridge 
(SNLL Request 3) 

Arroyo Seco, Downstream ~d Sandia Drive 
Bridge Near South End of 0 Street 
(SNLL Request 4) 

Page 

4-323 

4-324 

4-343 

4-344 

4-357 

4-370 

4-371 

4-372 

4-373 

4-383 

4-384 

4-385 

4-405 

4-406 

4-407 

4-488 

xii 





Ddt-DO Not Cite 
UNL/SNLL Data Document 

Issue Bate: June 1989 
Revision: 01 

(Blank Page) 





Draft-Do Not CSte 
LLNL/SNU Data Document 

Issue Date: June 1989 
Revision: 01 

Page 

Table L4.2.3. 

Table 54.2.3. 

Table L4.2.4. 

Table S4.2.4. 

Table L4.2.5. 

Table L4.2.6. 

Sampling and Analysis Qata Summaw 
LLNL Environmental Problem - 3 4-151 

Sampling and Analysis Data Summary 
SNLL Environmental Problem - 3 4-435 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 4 4-1 90 

Sampling and Analysis Data Summary 
SNLL Environmental Problem - 4 4-46 1 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 5 4-222 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 6 4-255 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 7 

Table L4.2.7. 

Table b4.2.8. 

Table L4.2.9. 

Table L4.2.10. 

Table L4.2. 1 1. 

Table L4.2.12. 

Table L4.2.13. 

Table L4.3.1. 

Table S4.3.1. 

4-292 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 8 4-310 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 9 4-325 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 10 4-345 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 11 4-358 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 12 4-374 

Sampling and Analysis Data Summary 
LLNL Environmental Problem - 13 4-386 

Analytical Data Summary by Medium for 
LLNL Environmental Problem - 1 4-51 

Analytical Data Summary by Medium for 
SNLL Environmental Problem - 1 4-418 

xvi 







E-1 1 



Drafa-L&, Not Cite 
LLNf/SNU Data Document 

Issue Date: June 1989 
Revision: 01 

(Blank Page) 





E. -. 

0
 
0
 2 2
 

T
 





Draft-Do Not Cite 
UNL/SNU Data Document 

Issue Bate: June 1989 
Revision: Q1 

IS3 (ANT) 

IS3 (CBZ) 

IS4 (PHN) 

8 

I 
I 
I 
I 
I 
I 
I 
I 
I 

s5 (CRY) 
S6 (PRY) 
JMC 
K 
Y' 
KCI 

L 

LCS 
LLN L 
LLN L/SN LL 

LLRA 
LLRAG 
LLW 

M 
MCL 
MCLG 
MDL 
MeC12 
MEK 

rn 

rnb 
mm 
MMES 
mR/hr 
m/s 
mS/cm 
MSA 
MS%Rec 
MSD%Rec 
MW 
N 

S e m i v o l a t i l e  i n t e r n a l  s t a n d a r d  c o m p o u n d  
(Aeenaphthene-d$) 
Volatile organic internal standard compound 
(Chlorobenzene) 
Semivolatile internal standard compound 
(Phenanthrene-dl 0) 
Semivolatile internal standard compound (Chrysene-d 1 2) 
Semivolatile internal standard compound (Peryllene-dl2) 
Soil hand-core sampling device 
Potassium 
Potassium ion 
Potassium ch I o r i de 
Kilogram 
Square ki lorn ete rs 

Laboratory control samples 
Lawrence Livermore National Laboratory 
Lawrence Livermore National Laboratory and Sandia 
National Laboratories - Livermore 
Low-level Radiochemical Analysis 
Low-level Radiochemical Analysis Group 
Low-level waste 
Meter 
Molar 
Maximum concentration level 
Maximum contaminant level aoal - 
Method detection limit 
Methylene chloride 
Methyl ethyl ketone 
Magnesium 
Magnesium ion 
Milligrams per kilogram 
Milligrams per liter 
Magnesium sulfate 
Methyl isobutyl ketone (4-m th 
Milliliter 
Millimeter 

4-2-pentanone) 

Martin Marietta Energy Systems, Inc. 
MilliRad per hour 
Meters per second 
milliSiemens per centimeter 
Method of standard additions 
Matrix spike percent recovery 
Matrix spike duplicate percent recovery 
Monitoring well 
Normal 





Draft-Da Not Cste 
LLNL/SNU Data Document 

Issue Date-. June 1989 
Revision: 01 

QC 
QQ 
r 
Wad. or RAD 
RCRA 
RBX 
RE 
RMCL 
RPD 
WRF 
WSB 
RT siut 
S I  (DCB) 
SI (NBZ) 
S I  (TOLJ 
S2(BFB) 
S2(FBP) 
S3(DCE) 

S3(TPH) 
%4(PHL) 
SS(ZFP) 
SS(?'ESP) 
SAlC 
SBLK 
sc 
SD 
SDG 
SFO 
SlUS 
SNL$ 
SO4- 
SOP 
sow 
SPCC 
SS 
SSTD 
STD 
sv 
sw 
SepF (FMractisn) 
Sonc (Extraction) 
TAPB 
TBP 
TC 

Quality control 
Quality Department 
Correlation coefficient 
Radionuclides, radioactivity, or radiological 
Resource Consewation and Recovery Act 
H exa hydro- I ,3,5-t rinitro- 1 ,3,5-triazine or cy clon it e 
Reanalysis 
Recommended maximum contaminant level 
Relative percent difference 
Relative response factor 
Relative standard difference 
Retention time 
Sampling and analysis 
Pesticide surrogate compound (Dibutylchlorendate) 
Semivolatile surrogate compound (Nit.rotaenzewre-cl5) 
Vo B at i I e organ i c see r fog ate corn p o u n d (To I u en e - d 8) 
Volatile organic surrogate compound (Brornofluorobenzene) 
Semivolatile surrogate compound (2-Fluorobiphenyl) 
Volatile organic surrogate compound 
(1,2 Dichloroethane-d4) 
Semivolatile surrogate compound (Terphenyl-dl4) 
Semivolatile surrogate cornpound (Phenol-d5) 
Semivolatile surrogate compound (2-Fluorophenol) 
Semivolatile surrogate compound (2,4,6-Tribromophenol) 
Science Applications International Corporation 
Semivolatile method blank 
Surrogate compounds 
Standard deviation 
Sample delivery group 
San Francisco Office 
International System of Units 
Sandia National Laboratories - Livermore 
Su If ate 
Standard operating procedure 
Statement of work 
System performance check compounds 
Suspended soils 
Semivolatile standard 
Standard 
Semivolatile organic compound 
Surface water 
Separatory funnel extraction 
Sonication extraction 
S"riarnino-triraitro-be~zene 
Semivolatiles organics protocol 
Target compounds 





Dradt-[)o Not Cite 
UNL/SNU Data DOCWn€?Rt 

Issue Date: June 1989 
Revision: 01 

(Blank Page) 

xxvi i i 







LlNL 

1- 1 



Draft - Do Not Cite 
LLNL/SNU Data Document 

Issue Date: June 1989 
Revision: QI 

describes how to evaluate the sampling and analysis data and presents the main 
data on each environmental problem. Quality assurance (QA) data 
and discussed in Chapter 5.8. References and bibliographic information are 
included in Chapter 6.0. 

Volume I I  contains Appendices A through E. Appendix A contains a listing of 
sampling and analytical requests. Appendix E3 presents a discussion and listing of 
background concentrations of analytes. Appendix C includes audit findings. 
Appendix c) contains a summary of analytical quality assuranee/quality control 
(QA/C%C) information. Appendix E includes radi logical QA/QC data. 

1.1 Site Sampling and Analysis 

Oak Ridge National Laboratory was designated by DOE to provide sampling 
teams for the LLNL/SNLL Sites and was responsible for the performance of the 
laboratory analytical services. These sites were sampled during the same time 
frame because the SNLL Site is located across the street from the LLNL Site. 
The requests for sampling and analysis were developed by the DOE Environmental 
Survey Team after careful consideration of the needs of the bbNL/SNLb Sites to 
identify both actual and potential environmental problems. The team based its 
requests on detailed and lengthy considerations of local environmental 
characteristics, historical environmental monitoring data, and an understanding of 
the production and research and development operations performed at the sites. 

The technical specialists of the Survey Team compared notes, reviewed 
objectives, and determined which actual or potential environmental problems 
required sampling and analysis in order to be completely and accurately 
evaluated. In some cases, a group a% sample and analytical requests from 
different technical disciplines in the Survey Team supported the investigative 
needs dot evaluating a single actual or potential environmental problem. 
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3.1 .I Surdace Water SampSing Methods 

3.1.1.1 Immersion Method 

The immersion method was the preferred method for collection of grab samples 
from shallow streams, ponds, and effluent streams. The sample bottle was 
submerged below the water surface with the opening oriented upstream. The 
sample was collected, preserved, capped, and the container rinsed with deionized 
water (E42  1 , "Sample Container Immersion"). 

3.1.1.2 Time Composite Sampling 

An automated sampler was used to determine mass per unit time concentrations 
and to identify sporadically discharged contaminants from outfalls or streams. 
Composite samplers were located near the sample point and set to collect a 
selected volume at the desired frequency (e.g., 320 mL collected at the same 
time each hour). The sample was pumped through a tube to a 2 1/2-gal. 
refrigerated collection jar. Samples were then dispersed from the collection jar 
to appropriate sample containers (E4.2.2, "Automated Composite Sampler"). 

3.1 .I -3 Volatile Organic Compounds by Vial 

Grab samples for volatile organics were collected by submerging a 40-mL vial 
with a Teflon-coated septum in water. The vial was slowly submerged, upside 
down, in the water. The sample was then collected by righting the vial. The 
vial was removed from the water, capped, and inverted to check for air bubbles. 
A lack of bubbles verified an intact sample. It was then rinsed, wiped, labeled, 
and packed (E4.2.3A, "Volatile Organic Compounds by Vial"). 
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3.1 -3.1 Surface Soils 

The top 3 in. of soil (with stones and vegetatio removed) were sampled using 
stainless steel spoons, spatulas, etc.; pooled; and placed in sample bottles. 
Volatile samples were collected without homogenization or pooling. Nonvolatile 
samples were collected in an aluminum pan, mixed, and placed in sample bottles. 

For trenches and ditches, samples were systematically collected at random along 
the centerline of the trench. For spill areas, the samples were obtained from 
heavily stained areas; for large surface areas, a simple random grid was used to 
ensure representative sampling (E5.1, "Surface Soils"). 

3.1.3.2 Subsurface Soils 

Subsurface soil samples (less than 50 ft in depth) were collected using a variety 
of techniques. Augers, core samplers, and drive tubes with split-spoon samplers 
were used as soil conditions dictated. Soil cores were preferable to augered 
samples, but were useful only in areas where gravel/cobble was not abundant and 
where there were no high hazard wastes (E5.2, "Subsurface Soils"). 

3.1 32.1 Auger and Thin-Wall Tube Sampling 

Samples were collected, following augering, to a desired sample depth by 
removing the auger and replacing it with a tube corer. The corer was lowered 
into position at the sample depth and forced into the soil. The corer was then 
withdrawn and the sample collected. Sometimes the sample had to be collected 
directly from the auger. This latter method was used when the soil contained 
cobble which precluded use of the corer. Continuous flight augers were used in 
some cases. Although samples from specific depths were difficult to collect 
directly off the auger, satisfactory composite samples were collected (E5.2.1, 
"Subsurface Solid Sampling with Auger and Thin-Wall Tube Sampler"). 
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Although sample collection with a scoop may disturb the liquid-solid interface 
and alltea the sample integrity, sample integrity can be maintained by using 
extreme care. 

The scoop method was used to collect 8 composite sample by inserting the scoop 
and removing a sample. For sludge exposed to air, the first 1 to 2 crn Qf 

material were removed prior to collecting the sample. The sample was placed in 
86-1 aluminurn tray, mixed, and transferred to an appropriate battle (E5.3.1, 
"'Scosp"). 

3.1.4 Photoionization Detector (PID) and flame Ionization Detector (FlD) 

When used, the PID was calibrated with benzene using the headspace method. A 
specified volume of vapor was removed from the headspace in a benzene reagent 
bottle and injected into a known volume Tedlar air bag containing zero air. The 
benzene atmosphere in the bag was calculated from the atmospheric pressure and 
the vapor pressure of the benzene at the ambient temperature. The PID was 
adjusted to the resultant concentration and periodically checked throughout the 
sampling procedure. In sampling, the soil core was removed from the bore hole 
and a portion placed into a container to prevent loss of volatiles. The remaining 
portion was placed into a container fitted with a as-tight sampling port. After 
10 to 20 min, the PID sampling tube was inserted into the container through the 
port and the vapor concentrations measured. The results were recorded as "ppm 
benzene equivalent.'' The depth with the highest PI0 measurement was selected 
for sample submission, and the portion previously placed in the container to 
prevent loss of volatiles constituted the sample. 

When used, the F1D was calibrated using a methane/air mixture. A gas 
chromatograph-mass spectrometer (GC-MS) was used to determine the methane 
concentration (usually 93 ppm) in the cylinder containing the compressed 
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321.1 Volatile Organics 

Volatile organic contaminants in water, soil, or sediment were determined using 
the 7/87 Contract Laboratory Program Statement of Work and Appendix D of 
the DOE Environmental Survey Manual for low- and medium- level samples. The 
method, as cited in these two sources, is appropriate for the determination of 
volatile organics in typical environmental matrices, using purge and trap sample 
introduction into a GC-MS. Thirty-four volatile target compounds can be 
identified and quantitated with the technique. Table 3.1 summarizes these 
analytes and their respective quantitation limits, as specified in the DOE 
Environmental Survey Manual. 

Volatile organics are purged from an aqueous sample r a mixture of soil and 
distilled water at ambient temperature using an inert gas. The vapor is swept 
through a sorbent column where the volatiles are trapped. After purging is 
completed, the sorbent column is heated and backflushed with the inert gas to 
desorb the vollatiles onto a gas chromatographic column. The gas chromatograph 
is temperature programmed to separate the volatiles, which are then detected 
with a mass spectrometer. (1) elution of 
the sample component at the same GC relative retention time as the standard 
component, and (2) correspondence of the sample component and standard 
component mass spectra. A combined search of the 1985 National Bureau of 
Standards (NBS) and Wiley Mass Spectral Libraries is used to tentatively identify 
up to ten nontarget anaiytes of greatest concentration in the chromatogram. 

Target compounds are identified by: 

Method interferences may be caused by contaminants in solvents, reagents, 
glassware, and other sample processing hardware that could lead to artifacts 
and/or elevated baselines in the total ion profile. Laboratory reagent blanks are 
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a. Specific quantitation limits are highly matrix dependent. The quantitation 
limits listed herein are provided for guidance and may not always be 
ach ieva blle e 

b. Quawtitatian limits listed for soil/sedirnent are based on wet weight. The 
quantitation limits cailculated by the laboratory for soil/sediment, calculated 
oar dry weight basis as required by the contract, will be higher. 

c. Contract required quantitation limits (CRQL) for volatiles at medium levels in 
soil/sediment are 100 times the listed CRQL for volatiles at low levels in 
so i I /sed i men t e 
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35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 

59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 

Phenol 
bis(2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobentene 
1,4-Dichlorobenrene 
Benzyl alcohol 
1,2-Dichlorobenzene 

$is(2-Chloroisopropyl) ether 
4- M et h y I p h en0 I 
N - N itr oso-d i-n- p r o p y I am in e 
Hexachloroethane 
N itPobenzene 
lsophorone 
2-nitro phenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-Chlorethoxy) methane 
2,4- D i ch I o r o p h e no I 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniiine 
Hexachlorobutadiene 
4-Chloro-3-methyl phenol 
(para-chlaro-meta-cresol) 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-=TrichlorophenoI 
2,4 5-T r i ch lo r o p h e no I 
2-Chloronaphthalene 
%Nitroaniline 
Dimethyl phthalate 
Acenaphthylene 
2,6-Di n it rot SI uene 
3-Nitsoaniline 
Acenaphthene 

2 -Methy lph~~ I  

108-95-2 
1 1 1 44-4 
95-57-8 
541 -73-1 
106-46-7 
100-51-6 
95-50-1 
9548-7 

39638-32-9 
106-44-5 
621 -64-7 
67-72-1 
98-95-3 
78-59-1 
88-75-5 

105-67-9 
65-85-0 
111-91-1 
120-83-2 
120-82-1 
91-20-3 
106-47-8 
87-68-3 

59-50-7 
91 -57-6 
77-47-4 
88-06-2 
95-95-4 
91 -58-7 
88-74-4 
131-1 1-3 
208-96-8 
606-20-2 
99-09-2 
83-32-9 
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a. Specific quaratitation limits are ~~g~~~ matrix dependent. The quantitation 
limits listed herein are provided for guidance and may not always be 
achievable. 

b. Quantitatisn limits listed for soil/sediment are based on wet weight. The 
quantitation limits calculated by the laboratory for soil/sediment, calculated 
on dry weight basis as required by the contract, will be higher. 

c. Contract required quaratitation limits (CRQL) for semivolatiles at medium 
levels in soil/sediment are 60 times the listed CRQL for semivolatiles at low 
levels in soil/sediment. 
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tentatively identified, a second GC-ECD analysis is performed using an alternate 
chromatographic column for positive identification. Confirmation by GGMS is 
seldom done due to insufficient concentration of the pesticides and PCBs in the 
samples. 

The U.S. DOE protocol requires the identification of 27 target compounds at the 
Contract Required Chantitation Limits (CRQL) listed in Table 3.3. 

Method interferences may be caused by contaminants in solvents, reagents, 
glassware, and other sample processin hardware. The presence of these 
artifacts is determined by running a laboratory method blank under the same 
conditions as the samples. Poor extraction efficiency due to sample matrix 
effects is monitored by the use of surrogate and matrix spike recoveries. 

Interpretation of pestidde/PCB data requires an assessment of the impact of 
holding times on data quality. The CLP protocol requires that aqueous samples 
be extracted within five days of sample receipt and soil samples extracted within 
ten days. Samples that have exceeded these holding times can still provide 
useful information as long as the data are interpreted with caution. Extracts are 
stored at less than 0°C between the time of extraction and analysis to ensure 
that the sample quality is not compromised. 

3.2.1 -3.2 PCBs in Oils 

The PCB content in most oils can be determined at concentrations levels ranging 
from 90% to less than 1 ug/g by first diluting the oil with hexane. If the 
sample contains extraneous chloro-species, the hexane dilution is passed through 
a silica gel-dlorisil column to clean up the sample prior to analysis. A 1- to 
5-UL aliquot is then injected into a gas chromatograph equipped with an 
electron capture detector. All ArBdors, 101 6 to 1260, are resolved reasonably 
well with the GC-ECD instrumentation. The spectrum of the sample is compared 
with a standard profile library for identification. The appropriate PCS standard 
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that matches the PC8 found in the sample is quantitatively injected. 
heights are measured for quantitation. 

The peak 

F6Q1 to FOQ5 solvents are those organic compounds specified under EPA 
Regulations for ldentrfying Hazardous Waste (40 CFR 261; 45 FR 33119, May 19, 
1980) generic to degreasing procedures. To be listed as an FOCI1 to FOQ5 
hazardous waste, a total of 10% or more (by volume) of one or more of the 
compounds listed in Table 3.4 must be present in a spent-solvent waste, As the 
presence of $001 to FOO5 compounds n be identified during the analysis of CLP 
volatile and semivolatile T'CL and tentatively identified compounds (TIC), no 
additional analytical procedure was used to determine the presence of these 
compounds in SNLL samples. The determination of F001 to FOOS in SNLL 
samples was performed by simply noting the positive hits of these compounds 
from the CLP volatile and semivolatile organic analysis data. fable 3.4 denotes 
the compounds that are observed using the CLP volatiles protocol 0, the CLP 
semivolatile protocol (SV), and those compounds that can be identified using both 
(B) procedures. (Nitropropane would most probably be identified using the SV 
procedure.) Results which correspond to reporting requirements for CLP volatile 
and semivolatile csmpoernds are determined at the ppb level. Consequently, the 
presence of FOO1 to F005 was confirmed, but their concentrations were never 
observed at the gross concentration levels required for listing of any sample as a 
hazardous waste. 

3.2.1 -5 High Explosives 

There is no EPA standard method for the determination of munitions and 
munitions by-products in soil. ORNL employs methods similar to those which 
have been tested at the U.S. Army Cold Regions Research and Engineering 
Laboratory (CRREL), Hanoves, New Hampshire. These methods are applicable for 
four munitions and two by-products. These include 2,4-dinitrotoluene (2,4-DNT), 
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oetahydro-I ,3,5,7-tetranitro-l,3,5,7-tetraz~cine (H MX), 2,B-dinitrotoluene 
(2,6-DNT') hexahydro-l,3,5-trinitrs-l,3,5-triazine (RDX), 2,4, -tr-initrotd uene 
VNT), and N-rnethyIaN-2,4,6-tetranitroanaline (Tetryl). 

There is no holding time established for munitions and munitions by-products, 
which may be considered as thermally-unstable semivolatile compounds. However, 
the EPA/DOD Preanalytical Holding Time Study suggests that the holding time is 
as critical for soil/water samples that may contain explosives, as it is for similar 
samples containing semivolatile base/neutral/acid species. In general, initial 
extraction of a soil sample was performed within 24 hours, and certainly within a 
week of sample receipt. Water samples do not require extraction and may be 
analyzed immediately upon receipt. Sample and temporary archival storage 
employs refrigerators maintained at 4OC. 

Soil samples are ultrasonically extracted with acetonitrile, using 2 to 10 g of soil 
and 40 mL of acetonitrile. (The soil sample is never oven-dried prior to 
analysis, but is determined on an "as is" basis.) The extract is centrifuged and 
an aliquot filtered and diluted (1/1, v/v) with distilled water. Water samples 
are diluted (1/1, v/v) with acetonitrile" The treated samples are analyzed using 
an octadecylsilane ((218 or ODs) reversed-phase high performance liquid 
chromatography (HPLC) column with a mixture of water/acetonitrile/methanol 
(50/25/25 v/v/v) flowing at 0.8 mL/min. An ultraviolet absorbance detector with 
a 254 nanometer (nm) fixed filter is employed for quantitating the six analytes. 
Chromatograms are recorded on both a conventional stripchart recorder and a 
recording integrator. Experimentally-determined retention times are used for the 
initial identification of candidate explosive peaks. Peak areas obtained from the 
recording integrator are used for quantitation. 

The identity of the explosives is confirmed by HPLC using a cyano-phase column 
which exhibits normal-phase behavior and, therefore, inverts the order of elution 
of most of the analytes. A water/methanol (50/50 v/v) solvent is used to elute 
the explosives from the cyano column; the monitoring wavelength is the same. 
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converted to methane (CH4) and measured by a flame ionization detector. The 
amount sf C0;2 or CH4 is directly 
carbonaceous material in the sample. 

Because of the various properties of 
samples, preliminary treatment sf the 

proportional to 

carbon-containing 
sample prior to 

definition of the carbon as it is measured. The lapse 
collection of samples and the start of analysis should be 

the concentration of 

compounds in liquid 
analysis dictates the 
of time between the 

kept to a minimum to 
reduce the possibility of oxidation or bacteria! decomposition of some components 
in aqueous samples. Also, samples should be kept cool (4OC) and protected from 
sunlight and atmospheric oxygen. In instances where %he analysis cannot be 
performed within 2 hr from the time sf sarnplin , the sample is acidified (pH 
<2) with hydrochloric or sulfuric acid. The carbonaceous analyzer measures all 
of the carbon in the sample. Carbonate and bicarbonate carbon are not part of 
the oxygen demand of a stream; these components must be removed or accounted 
for in the final calculation. 

3.22 Inorganic Analysis Methods 

3.2-2.1 CLP M e t a l s  Determination by Atomic Emission or Absorption Techniques 

The determination of low levels of metal contaminants was accomplished using a 
protocol based on the U.S. EPA Contract Laboratory Program (CLP) Statement of 
Work (SOW) No. 785 for Inorganic Analysis Multi-media, Multi-concentration and 
the U.S. DOE Environmental Survey Manual. Table 3.6 summarizes the 
analytical method and the required quantitation limit for a total of 23 specific 
metal contaminants. Seventeen of these elements were reported using the 
inductively coupled plasma (ICP) technique according to the dull CLP technical 
criteria. In addition, three elements (arsenic, selenium, and lead) were also 
determined by ICP and were reported to quantitation levels which exceeded the 
CLP requisite limits, but were significantly below the ICP method quantitation 
limits as listed in the DOE protocol. Graphite furnace atomic absorption (GFAA) 
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was used to determine and report the concentrations of eight elements (silver, 
arsenic, beryllium, chromium, lead, nickel, selenium, and th Ilium) in bLJfJL 
samples. The concentrations of arsenic, chromium, lead, and nickel were 
anatyzed by GFAA and reported for SNLL samples. 

Mercury was determined by cold vapor flameiless atomic absorption (CVFAA), and 
potassium was determined using flame emission photometry (FES) for samples 
from both sites. 

CLP protocol was used to monitor the precision and accuracy of the individual 
elemental results. Calibration data were verified during the course of an 
analytical run. Interference cheek samples were used to determine the 
effectiveness of interelement corrections for the ICP metals. 'The precision of 
the measurements was estimated using sample duplicates. Sample digestion 
efficiency was assessed by including laboratory control samples with each 
preparation batch. Matrix spikes, analytical spikes (for GFAA only), and serial 
dilutions of samples (for ICP only) were made to assess the accuracy and to 
determine the presence of analytical interferences attributable to the sample 
matrix or to preparation procedures. 

3.2.2.1 .I ICP-Atomic Emission Specfrometry 

The basis of this method is the simultaneous multi-element measurement of 
atomic emission by an optical spectroscopic technique. Samples are nebulized 
and the aerosol that is produced is transported to a high temperature plasma 
where excitation occurs. Characteristic atomic-line emission spectra are 
produced by the radio-frequency inductively coupled plasma and are dispersed by 
a grating spectrometer. The line intensities, which are a measurement of 
elemental concentrations, are monitored by photomultiplier tubes. The 
photocurrents from the photomultiplier tubes are processed and controlled by a 
computer system. 
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A direct-reading flame photometer was used for the quantitative analysis of 
potassium in aqueous and solid samples. In this technique, an aspirating atomizer 
capillary tube is used to transfer a portion of a digested sample into a high 
veloaty, propane-oxygen burner assembly. Ground state potassium atoms are 
thermally excited in the high temperature flame. Light emitted from the excited 
atoms as they return to ground state passes through a sodium light attenuator 
and then through an optical transmission filter specific for potassium emission. 
gqfe light emission is detected by a phototube and is directly proportional to 
potassium concentration in the digested sample. The operating range for the 
flame photometer is 8.1 to 10 mg/L. 

The preparation procedure for aqueous and solid samples is identical to that used 
for the ICP analysis of metals. 

3.2.2. I .3 Atomic Absorption, Furnace Technique 

Graphite furnace atomic absorption was used to determine the concentration of 
arsenic, beryllium, chromium, lead, nickel, selenium, silver, and thallium in LLNL 
samples. GFAA is used to determine the concentration of arsenic, chromium, 
lead, and nickel only in SNLL samples. When using the furnace technique in 
conjunction with an atomic absorption spectrophotometer, a representative aliquot 
of a sample is placed in the graphite tube of the furnace, evaporated to dryness, 
charred, and atomized. Analyte atoms are vaporized and dissociated for light 
absorption in the tube. Radiation fro a light source, hollow cathode, or 
electrodeless discharge lamp of the element being determined is passed through 
the vapor containing ground-state atoms of that element. The intensity of the 
transmitted radiation decreases in proportion to the amount of the ground state 
element in the vapor. A grating monochromator isolates the characteristic 
radiation from the hollow cathode lamp and a photosensitive device measures the 
attenuated trans rn itted radiation. 
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302,2,2.1 Total Cyanide 

Total cyanide is determined spectrophotometrically in drinking, surface, and 
saline waters; domestic and industrial wastes; and in sediments and other solids. 
Cyanide as hydrocyanic acid (HCN) is released from cyanide complexes by 
performing a reflux-distillation of the sample in the presence of a mineral acid 
and magnesium ion. (Magnesium prevents the co-distillation of thiocyanate.) 
The evolved HCN is absorbed in a scrubber solution containing sodium hydroxide. 
Cyanide is then determined spectrophotometricaily by first converting HCN to 
CNCI by reaction with chloramine-T under controlled pH conditions. Upon 
completion of the chemical reaction, pyridinebarbituric acid reagent is added to 
form a chromophore, which absorbs at 578 nm. Concentration is read from a 
standard curve of absorbance versus cyanide concentration. 

The spectrophotometric procedure has a quantitation limit of 0.002 mg/L and can 
be used for solutions containing up to 1 mg/L cyanide. A silver nitrate titration 
procedure using p-dimethylaminobenzalrhodamine indicator can be used for 
samples containing higher amounts of cyanide. 

3.2.2.2.2 Rmverabie Oil and Grease 

Extractable matter from surface and saline waters and industrial and organic 
wastes is determined gravimetrically after sample extraction with Freon. The oil 
and grease present in a sample is extracted from an acidified, I-L aliquot with 
Freon-1 13 using a 2-L separatory funnel. The entire specimen container must be 
extracted to avoid sidewall loss of oils. The Freon extract is evaporated from a 

concentration range of 5 to 1000 mg/L of extractable oil/grease may be directly 
determined from 1 -L specimens. 

constant weight-tared crucible and the oii/grease residue weighed. A 
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vanadium, hexavalent molybdenum, and mercurial salts. Because the presence of 
reducing miaterials in the specimen is not known, the water s ecimens stored 
at 4OC, with a maximum holding time of 24 hrs. The analysis consists of adding 
diphenylcarbazide solution to the water or extract solution and adjusting the pH 
to 2.0. After a 10 rnin color development period, the absorbance is measured at 
54-0 ram using a spectrophotometer. T&ae absorbance value is converted to 
concentration by comparison to a hexavalent chromium calibration cuwe prepared 
by plotting concentrations of a series of known chromium solutions versus their 
respective absorbance readings. The spectrophotometric procedure has a limit of 
0~840 mg/L 

322.5 Percent Solids 

To determine the percent solids in a sample, a portion of the material is placed 
on a weighed dish; the difference in weight represents the wet sample weight. 
The sample is dried at 1830 to 105oC overnight, cooled, and reweighed. The 
difference between the dried sample and the dish represents the dry weight. 
The ratio of dry weight to wet weight is multiplied by 100 to obtain the percent 
solids contained in a solid sample. 

3.2.2.6 Toxicity Characteristic Lead'ling Procedure 

EPA has proposed to amend the Extraction Procedure Toxicity Characteristic 
(EPTC) to include 38 additional compounds and a modified leaching procedure, 
known as the Toxicity Characteristic Leaching Procedure (TCLP). A description 
and background information for TCLP is found in "Hazardous Waste Management 
System; Identification and Listing of Hazardous Waste; Notification Requirements; 
Reportable Quantity Adjustments: Proposed Rule" (40 CFR Parts 261, 271, and 
302) in Volume 51 of the Federal Register. Under the proposed rule, a leaching 
test is used to determine whether an unacceptably high level of groundwater 
contamination might result from improper waste management of wastes containing 
any one of the 52 listed toxicants. Regulatory level concentrations for the 
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Table 3.7.. TCLP tisnits for CLP Semivolatile Compounds 

Bis (2-chioroethyl)ether 
o-Cresol 
m-Cresol 
p-Cresol 
1,2 - Dichlorobenzene 
1#4 - Dichlorobenzene 
2,4 - Dinitrotoluene 
Hexachlorobenzene 
Hexaehlsaobutadiene 
Hexachloroethane 
Nitro benzene 
Pentachlorophenol 
Phenol 
2,4,5 - Trichlorophenol 
2,4,6 - Trichlorophenol 
2,3,4,6 - Tetrachlorophenol 
Pyridine 

11144-4 
95-48-7 
188-39-4 
106-44-5 
95-50-1 

106-46-7 
121 -1 4-2 

8748-3 
67-72-1 
98-95-3 
87-86-5 
108-95-2 
95-95-4 

108-88-3 
1 10-86-1 

88-06-2 

0.05 
10.0 
10.0 
10.0 
4.3 

0.13 
0.13 
0.72 
4.3 
0.13 
3.6 

14.4 
5.8 
0.36 
14.4 
5.0 

10.8 

Table 3.8. TClP Limits for ICP Metals 

Metals CAS Number Reg. Level 
(mgb-1 

Arsenic 
%asium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

7440-38-2 
7440-39-3 
7440-43-9 

7439-91 -1 
7439-97-6 
7782-49-2 
7448-22-4 

i 330-82-0 

5.0 

1 .o 
5.0 
5.0 
6.2 
1 .o 
5.0 

100 
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3.227.3 Isotopic Uranium in Soil 

A known quantity of uranium-232 tracer, used as an internal standard, is added 
to a IO-g sample which is then leached with hot nitric acid followed by hot 
nitric acid-hydrogen peroxide treatment, The leachate is passed through an 
anion exchange resin to adsorb plutonium and thorium, leaving purified uranium 
in the effluent solution. The uranium is further purified by repeated extractions 
with methyl isobutyl ketone (hexme). The final hexone extract is dried on a 
stainless steel disc which is counted osrr a Nuclear Data MicroVAX-based analyzer 
system using a silicon surface-barrier detector to determine the uranium 
eoneentratisn. 

concentrations as low as 0.004 pCi/g have been reported for IO-g soil samples 
using the counting conditions as described for the determination of isotopic 
uranium in aqueous samples. 

3.22.7.4 Total Uranium in Water 

The total uranium content in drinking water, surface water, groundwater, and 
domestic industrial wastes is determined by fluorometric analysis. Uranium is 
quantitatively extracted from acidified nitrate solutions using trioctylphosphine 
oxide (TOPO) dissolved in an organic solvent, such as dodecane. Aliquots of 
the resulting organic extract are pipetted onto pellets of sodium fluoride in small 
(22 mm) platinum dishes. The pellets are dried at 585OC, fused at 990°C, and 
annealed at 765OC. The prepared pellets are then placed in a fluorophotometer 
for measurement of the uranium concentration. 

The fluorophotorneter was designed and fabricated at ORNL (Model 5198), but is 
typical of commercial units later available. The analyzer has two ultraviolet 
light sources for greater sensitivity, optical filters, a rnultisampler turntable, and 
a photomultiplier tube for measuring the intensity of the uranium fluorescence 
light. In routine practice, a set of known uranium standards is prepared on 
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removed by owe or more precipitations ~f the strontium carrier as strontium 
nitrate. Barium and radium are remcsved as the chromate; the yttrium-90 
daughter of strontium-90 is removed by hydroxide precipitation. Yhe separated 
strontium is counted immediately for beta particle activity. Vhe counting result 
represents the total strontium activity (strontium49 and strontium-90) plus an 
insignificant fraction of yttrium-90 that has grown into the separated 
strontium-90. Counting is performed on a Tennelec Model LB 4000 
computer-controlled system. The lowest reported concentration is 0.2 pCi/g for 
10-g samples. 

3.2.2.7.9 Gamma-Ray Emitting Nuclides in Water andl 

Nine hundred mL of water sample is transferred to a pOlyethyl8ne Marinelli 
beaker, placed on a high purity germanium detector, and counted for gamma 
activity. Soil samples are weighed into a 3-in. petri dish, placed on a high 
purity germanium detector, and counted for gamma activity. The efficiencies of 
the six detectors used in this determination are between 20% and 35%. The 
gamma spectra are reduced, and reports are generated by a Nuclear Data 
MicroVAX-based analyzer system. The lowest reported concentration for 
cesium-I37 is 3 pCi/L for a 900-rnL water sample and 50 pCi/kg for a 75-9 soil 
sample. 

3.2.2.7.8 Tritium in Water and Soil 

Soil samples are prepared by leaching with equal or double portions of distilled 
water; water samples require no pretreatment. An aliquot of water or soil 
leachate is treated with a small amount of sodium hydroxide and potassium 
permanganate and distilled. The alkaline treatment prevents other radionuclides, 
such as radioiodine and radiocarbon, from codistilling over with the tritium. 
Same water supplies will contain trace quantities of organic campounds 
(especially surface water sources that contain biota). The permanganate 
treatment oxidizes trace organics in the sample aliquot, which could distill over 
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samples. A complete listing of aon-rad data is available in Appendix B in 
tabular form. A discussion of the QA/QC results can be found in Chapter 5.0. 

Other appendices include an updated listing of sampling and analytical requests 
(Appendix A); background concentrations (Appendix B); results of field, 
analytical chemistry, documentation, and data management audits (Appendix C) ; 
and the radiological QC section (Appendix E>, 

4.2 Batxi Tables, Data Flags, and Resbi@tions on Qata Reporting 

This section presents descriptions of the structure and contents of the three 
basic types of data tables that may accompany the discussion of each 
environmental problem. Explanations for the types of data flags that appear in 
the tables are given. The basis for inclusion/exclusion of entries to tables is 
discussed. 

4.2.1 Sampling and Analytical Data Tables 

Table 4.1 summarizes field and analytical completion data for sampling and 
analysis requests fer the LLNL/SNLL Sites. The surnmasy is organized by 
request number. For each request number, the status, date collected, location, 
type of location, media, number of samples planned and collected, the type of 
sample, and the number of samples planned and analyzed for each parameter are 
given. In each section presenting an environmental problem, a table with a 
similar format is provided if samples were requested. Table 4.1 can be used as a 
guide to the level of activity that appears in the environmental problem-specific 
Table 4.2 series. 
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I LL037 
I LL037 
I LL038 
I LL038 
I L L 0 3 9  
I L L 0 4 0  
I L L o 4 l  
I L L 0 4 2  

1 LL044 
Iwoor 
ISNO01 
ISNO02 
I SN003 
I SN004 
I SN004 
I SN005 
I SN005 
I SNO05 
ISNO05 
ISNO05 
I SN006 
I SN006 
I S 4 0 0 7  
lSN008 
I SN008 
ISNQ09 
ISNO09 
1 SNO 10 
l S N O l 0  
ISNO11 
JsNoll 

LL043 
1 h L 0 4 4  

DELETED STP WERFLOW 

DELETED STP H A I N  
07/08/87 STP M A I N  
05/08/87 8 6 5  AREA 
10/08/87 CORRAL H CRK 
10/08/87 CORRAL H CRK 
10/08/87 CORRAL H CRK 

DELETED CORRAL H CRK 
05/0$/$7 F I R I N G  TABLE 
05/08/89 F I R I N G  TABLE 
11/98/87 ARROYO SECO 
11/06/87 ARROYO SECO 
11/08/87 ARROYO SECO 
13/08/87 ARROYO SECO 

DELETE5 ARROYO SECO 
13/08/87 ARROYO SECO 

DELETED BLDG. 913 
fO/Q8/87 BLDG. 913 
l l / O W B %  BLDG. 913 
11/08/87 BLDG. 913 
12/08/87 BLDG. 913 
10/08/87 SPRAY BOOTH 
10/08/87 SPRAY BOOTH 
13/08/%7 NAVY LANDFIL 

13/08/87 EXP BURN P I T  
12/08/83 OLD F I R E  TRA 
13/08 /87  OLD FIRE TRA 

DELETEO SANDIA CROSS 
12/08 /87  SANDIA CROSS 

DELETED OLD PAINT ST 
13/08/87 OLD PAKM ST 

06/08/87 srP OVERFLOW 

13/08/87 EXP BURN PIr 

POND SUR WATER I 
POND SEDIMENT I 
POND SEDIMENT I 
POND SEDIMENT I 
DITCH SEDIMENT I 
ARROYO SEDIMENT I 
DITCH SEDIMENT I 
CREEK SEDXMENT 
BITCH SEDIMENT 1 
DITCHES SEDIMENT I 
DITCHES SUR HATERi 
ARROYOS SEDIMENT I 
ARROYOS SUR WATER1 
ARROYOS SEDIMENT I 
ARROYOS SEDIMENT 1 
ARROYOS SEDIMENT 1 
ARROYOS SEDIMENT I 
BLDG 913 UNSEAL CO1 
BLDG 913 UNSEAL SO1 
BLDG 913 SUR HATER! 
BLDG 913 W E A L  COl  
B t D G  913 UNSEAL COl 
SPRAY BOOTH SUR WATER1 
SPRAY BOOTH mi2 WATER1 
INACTIVE S I  SEDIMENT I 
INACTIVE SI S O I L  1 
INACTIVE SI SUR WATER! 
XNACTIVE SI S O I L  
INACTIVE SI SOIL 
INACTIVE S I  S O I L  f 
INACTIVE S I  S O I L  I 
INACTIVE S I  SOIL ! 
INACTWE S I  S O I L  I 

0 
3 
0 
4 
4 
3 
3 
3 
0 
9 
1 
3 
1 
3 
3 
0 
3 
0 
1 
1 
1 
1 
1 
3 
6 
3 
1 
1 
3 
0 
5 
0 
3 

l!QC RNI  
JfGRAB 1 
1 lGRAB 1 
416RAB 1 
4lGRAB 1 
3 (BKGRNI 
31GRAB I 
31GRAB 1 

91GRAB I 
l f Q C  RNI 

l l Q C  RNI 
316- I 
31GRAB I 

31GRAB I 

3 IGRAB I 

3 I BKGRN I 

~IGRAB I 
~ I G R A B  1 
XIGRAB I 
llQC MI 
11GRAB 1 
~ I G R A B  I 
1lQC F L I  
3)GRAB 1 
61ERAB I 
31GRAB I 
1IQC RNJ 

31GRAB I 
5lGRAB 1 
3lGRAB i 

~ J G R A B  I 
XIGRAB 1 

~ I G R A B  I 
TOTAL 335 393 10 18 224 265 39 54 13 13 41 167 SOP 254 259 315 203 2 3 4  

* DATA ANALYSES WILL NOT BE PRESENTED WITHIN THIS DATA DOCUMENT, BUT WILL BE PRESENTED UNDER SEPARATE COVER. 3 x 
1 x 
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first having sampling and analytical personnel identify the logical groupings of 
the data and then having data management determine an easily readable form for 
the data presentation. Field measurements for QVAs in the 4.3 series tables 
show only the highest OVA reading for a particular sample. 

The headings on the Table 4.3 series includes a row designated ""SDG Number." 
Sample delivery group (SDG) is a term that evolved out of €PA-CLP 
terminology. An SDG number is used to uniquely identify an analytical batch of 
samples within a given type of analysis. This is important because the QA/QC 
data qualifiers appearing in 4.3 tables are specific to an SDG (analytical batch) 
and not necessarily to a particular environmental problem. QA/QC data 
presented in Appendix 0 are grouped by SDG within analysis type. For each 
analysis type listed in the 4.3 series tables, a directory for sample numbers and 
SDGs is provided (Tables D.n.1). The directories include a list of sample 
numbers grouped by environmental problem, each sample number's corresponding 
SDG number (QA/QC table), and the table and page number of the QA/QC table 
in Appendix D on which that sample number's data are located. The SDG 
number provides the link between the concentration data in the 4.3 table and the 
applicable QA/QC data in Appendix D. For a given sample, look up the Appendix 
D table number for the SDG in the appropriate directory for QA/QC tables in 
Volume I I .  

4.2.2 Datanags 

In many of the data tables, the reported value is accompanied by a flag that 
represents a qualifying condition for a reported result, e.g., a problem with the 
ana6ytical instrument or control value was encountered, or a specific method or 
dilution factor was used to obtain the result. This section offers a detailed 
explanation of the qualifying data flags listed in the data flag reference guide 
found at the end of the Table of Contents. 

4-8 



Inorganic 

quantitation 

is qualifier i e was an U 
detected. 

Relate tcs terns. They 
dix 0, QC ta 

E estimated because of 
rente. 

M Duplicate inject 

N Spiked sample 

The reported ard 
Additions (MSA). 

4-9 



Draft - Do Not Cite 
UNL/SNU Data Document 

ate: June1989 
Revision: 01 

* Duplicate analysis not within control limitso 

f.  Correlatiom coefficient for the MSA is less than 0.995 

The use of S QT + is mutually exclusive. No combination of these 
qualifiers car7 accompany a single reported analyte combination. 

Method Qualifiers: Analytical method use for determination of analyte 
concentration. 

P 

A 

F 

CV 

AV 

AS 

c 

T 

NR 

AE 

IGP 

Flame AA 

Graphite furnace AA 

Manual cold vapor AA 

Automated cold vapor AA 

Semiautomated spectrophotometric 

Manual spectrophotometric 

Titrimetric 

If analyte is not required to be analyzed. 

Atomic emission - ICP 
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E This flag identifies compounds whose concentrations exceed the 
calibration range of the instrument for that specific analysis. 

D This flag identifies all compounds identified in an analysis at a 
secondary dilution factor. If a sample or extract is reanalyzed 
at a higher dilution factor, as in the E flag above, the DL 
suffix is appended to the sample number on the Form I for the 
diluted sample, and concentration values reported on that 
Form I are flagged with the D flag. 

m e  combination of flags E3U or UB is expressly prohibited. 
are flagged B only when they are also detected in the sample. 

Blank contaminants 

4.2.3 Restrictions on Data Reporting 

The general rule for data appearing in the 4.3 series tables is that analyte- 
specific results are presented in the table for all analytes for which at least 
one sample’s detected concentration was not accompanied by any QC data flag 
unless the analyst determines that the data should be included. A consistent, 
partially subjective method was employed in determining which analytical data . 
would appear in the tables. 

Data are not presented in the summary data when an analyte has been 
conclusively attributed to external contamination. For example, detection of 
acetone in a laboratory method blank, at levels corresponding to those found in 
applicable field samples, indicates that the acetone should be attributed to a 
laboratory contamination problem. As a result, the value would not be reported 
in the problem-specific summary data table. 
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Each problemspecific table is accompanied by a discussion of its contents, 
significant data points, and the reasons data have been interpreted as such. 

An assessment of the qualaty level for the fieSd and analytical data is made at 
the end of the discussion of each environmental problem. The assessments are 
made relative to the three Data Utility Levels developed as part of the DOE 
Environmental Survey. The three levels are designated as Level I, Level II, and 
bevel 111 and are in descending order regarding their usefaslnes in making either 
quantitative or qualitative (judgmental) decisions regarding an environmental 
problem. A rating of Quality Level I signifies the highest standard of 
documentation and reliability of results. Even though the implementation of 
establishing the degree of contamination may not be ideally realized, Level II 
includes a wide range of quality, but indicates that the information is usable. A 
rating of Quality Level 1 1 1  implies serious deficiencies requiring further 
evaluation of the results or the problem as defined. The three levels are 
discussed in detail in Appendix A of the DOE Environmental Survey Manual 
(Ref. 1 -4). 

4.4 &&ground Values 

A discussion and presentation of information on background levels of 
contaminants for environmental media in the LLNLISNLL Site area, derived 
directly from LLNL/SNLL site environmental reports, are presented in Appendix 
B. The data will be interpreted by the Department of Energy, and final Survey 
findings will be contained in the Environmental Survey Summary Report. 

4.5 Data Tables for Additional Analysis Types 

All analysis types are presented in the Table 4.3 series. 
4-1 4 
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4.6.2 Sampling and Analytical Design 

4.6.21 Sampling Design 

Request. 1: This 
section of the arroyo was chosen to represent the arroyo before any influence of 
the LLNL, but downstream of all SNLL influences. Three grab sediment samples 
were to be collected at selected segments at depths indicated by organic vapor 
analysis (OVA) field screening at the Arroyo Seco (Sampling Method: Reference 
Section E5.2.3). 

Arroyo Seco at the South Side of East Avenue (Fig. L4.1a). 

The Sampling Team arrived at the sampling site at 1030 on 04AUG8T The day 
was sunny, with the temperature about 84OF. The arroyo was approximately 30 
ft wide at this point; the sampling area was less than I Q O  in2. An attempt was 
made to select an area within the arroyo where sediment would collect. 
Beginning approximately 15 ft from a steel grate/underground channel, the area 
was marked 60 ft down the middle of the channel and divided into a 1 x 
66-segment grid. The three segments randomly selected for sampling were at 
15 ft (LU)01018), 17 ft (LL001029), and 36 ft (LL001030). These samples, 
collected between 1106 and 1115, were obtained at the depth sf the sediment 
layer (usually 8-3 in.). Soil at the 15-ft and 174 locations was rocky; the 36- 
ft location was mainly dirt. There were no unusual occurrences during sampling. 
A volatile sample was taken before mixing occurred. PiD screening indicated no 
volatiles at a depth of 0 to 1 ft. (NOTE: The detection limit of the TIP, a 
PhotoVac PID instrument used for screening, is 0.1 ppm in benzene equivalents 
using a 10.6 eV detector.) BC rinsate sample LL001041 was collected before the 
first sample was taken. Bottle A for LL001041 was not submitted for analysis 
due to a broken cap. 

Request 2: This 
sample location represented an area subject to drainage from the office complex 
at the southwest corner of LLNL. The arroyo was approximately 30 ft wide in 

Arroyo Seso Downstream from LLNL Drain Pipe (Fig. L4.lb). 
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ditch where sediment would accumulate was selected. Homogenerty with respect 
to both the ditch and effluents in the ditch was assumed. The section of the 
ditch approximately 200 m south of the east gate was divided into a 1 x 
6Gsegment grid, and segments 9, 13, and 19 were randomly selected for 
sampling. It 
was originally planned to collect samples from 0 to 5 ft in depth, but it was not 
possible to go deeper than 3 ft with hand digging; therefore, each sample point 
was to a depth of 3 ft. At each I-ft depth an aliquot for volatiles and an 
aliquot for semivolatiles were collected and placed in the cooler. This step was 
repeated at each I-ft interval for the sample. The balance sf the soil from each 
1-fp grab was combined for the sample to be analyzed for ICP-metals, AA-metals, 
and radionuclides. At sample locations LLOO3010 and LLO03021, the ditch 
contained numerous small stones in the first 6 in. of soil. Gravel extended to 
the I-ft depth at sample location LL003032. At all three locations, road dust 
from passing automobiles was a possible contaminant. These samples were 
collected between 8820 and 1054. QC rinsate sample LL003043 was collected at 
0741 before collection of the first sample for this request. 

The ditch was 30 m long and about 1.5 m wide at this location. 

Request 4: Inlet to Retention Basin from South Drainage Areas (Fig L4.1d). 
This sample location would represent an area subject to contaminants in surface 
water originating from the southcentral portions of the site and would provide 
data on pollutants delivered to the drainage retention basin. The area was fairly 
homogeneous with respect to this drain. The lake rarely reaches a level where 
other drains would influence this area. Three grab sediment samples were to be 
taken from selected areas of the retention basin (Sampling Method: Reference 
E5.2.3). 

These samples were collected on 05AUG87. The temperature was in the rnid-gOs, 
and the day was clear with a slight breeze. Samples were to be collected in the 
area of the delta, which was less than 100 m2. The area of interest was a 
discharge ditch 52 m long that was divided into a 1 x 60-segment grid. Sample 
point 7 was initially sampled to 1 ft for a volatiles/semivolatiles aliquot. At 
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ranged from 0.1 to 0.3. For sample LLW5634 (grid 28), the PI0 reading at 1 ft 
ranged from 0.0 to 0.4. Volatile samples were collected first at all three 
Iscations. These samples were collected from 1020 to 1050. 

Request 6: Drain Near Tenth Street, Prior to E3try into Arroyo Las PositaS 
(Fig. b4.lf). This sample location represented an area subject to drainage from 
the Isotope Separations areas and from gardening and maintenance activities in 
the northeast quadrant of the site. Three grab sediment samples were to be 
taken from selected areas in the drain basin prior to entry to the arroyo 
(Sampling Method: Reference E5.2.3). 

The Sampling Team arrived at the sampling site at 1330 on 06AUG87. The 
temperature was about 93oF. The day was clear with winds at 5 to 10 mph. 
The relative humidity was approximately 30%. The drain emptied into a small 
basin approximately 7 ft wide by 12 ft long. The purpose of this sampling 
request was to evaluate the effect of the effluent from the drain and not the 
arroyo; therefore, it would have been misleading to grid such a small area. 
Because of the small size of the sample area, a systematic approach was not 
practical. The most realistic approach was to select three areas where sediment 
had accumulated and collect samples from these areas. The Sampling Team 
selected three locations at the mouth of the drain, starting upstream and ending 
downstream in the lowest part of the drainage. Three grab sediment samples 
were to be collected at a depth of 0 to 5 ft. Because it was not possible to 
reach the 5 4  depth with the equipment being used, the holes for samples 
LLOQ6013 and LLO06024 were dug to a depth of 4 ft. Sample LL006035 was dug 
to a depth of 3.7 ft. Equal portions were collected at each foot for volatile 
compound analysis. The remaining samples were taken after mixing the sediment 
taken born the hole. This was repeated at each sample location. These samples 
were colleaed between 1408 and 1446. QC rinsate sample LL006046 was 
collected at 11 28, prior to the collection of the first sample. 
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the southwest at less than 4 m/s. The arroyo was approximately 2 
the sampling location. The area above the drain entry and upstream for 68 ft 
was divided into a 1 x 60-segment grid, and three segments were randomly 
selected for sampling. Areas with accumulated sediment within the grid were 
selected. Tole area was assumed to be homogeneous. Tns arroyo had standing 
pools of water and was heavily vegetated, suggesting frequent hydration. Three 
grab sediment samples were to be collected at a depth of Q to 5 ft. An area of 
pooled water had an odor of oil or diesel fuel. At the location for sample 
LL008015 (grid II) ,  the arroyo was moist with small pools of water and lush 
vegetation. The sampling hole was moist to a depth of 3 R. At locations 
LLOQ8026 (grid 38) and LbOO8837 (grid ), the hole was moist and a vegetation 
cover was removed before digging began. All samples were collected between 
1000 and 1047. 

Request 9: Drain North of Building 298, Prior to Entry into Arroyo Las Positas 
(Fig. L4.li). This location represented an area subject to drainage from parking 
lots and storage areas at the northcentral part of the site, apart from areas 
sampled for Request 7. Three grab sediment samples were to be taken from 
selected areas in the drain (Sampling Method: Reference E5.2.3). 

Samples were collected at this location on 07AUG87. The weather was sunny 
and hot, with a slight westerly breeze (2 mph). The drainage ditch was 1.5 rn 
wide and 1.5 m deep near the arroyo, with an even contour except for erosion 
near the confluence with the arroyo. The area was considered homogeneous. 
The ditch from entry to the arroyo, upstream 60 ft, was divided into a 1 x 60- 
segment grid, and segments 6, 29, and 50 were randomly selected for sampling. 
The ditch contained debris but no vegetative growth. The soil (sediment) was 
dry, indicating no recent release of water. The ditch bottom was covered with 
cast needles from trees to the same depth as the area above each side of the 
ditch, indicating no recent flow. Though grab sediment samples were to be 
collected at a depth of 0 to 5 ft, at the locations for samples LLOO9016, 
LL009027, and LL009038, the soil was extremely dry and compact, making it 
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was moist, with grass on the surface. Is7 each sampling hole, asphalt bits were 
found in the top 1 ft of soil, with the first sample location having the most 
asphalt bits. Each hole was sampled to a depth of 2 ft, and gravel was noted to 
this depth. 

4.6-2.2 Analytical Design 

The parameters analyzed and/or measured far LLNL Environmental Problem 1 
were as follows: 

uest 1 : The parameters analyzed were volatiles, semivolatiles, pesticides, 
PCpls, ICB-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and 
tritium. (If any parameters exceeded RCRA TCLP levels during normal analysis, 
the TCLP analysis was run.) Field measurements for OVAs w0re taken to 
determine the presence of volatile contaminants. 

Request 2: The parameters analyzed were volatiles, semivolatiles, pesticides, 
PCBs, ICP-metals, TCLP-metals, gross alpha, grass beta, gamma scan, and 
tritium. (If any parameters exceeded RCRA TCLP levels during normal analysis, 
the TCLP analysis was run.) No field measurements were required. 

Request 3: The parameters analyzed were volatiles, semivolatiles, pesticides, 
PCBs, ICP-metals, TCLP-metals, grass alpha, gross beta, gamma scan, and 
tritium. (If any parameters exceeded RCRA TCLP levels during normal analysis, 
the TCLP analysis was run.) No field measurements were required. 

Request 4: The parameters analyzed were volatiles, semivolatiles, pesticides, 
PCBs, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and 
tritium. (if any parameters exceeded RCRA TCLP levels during normal analysis, 
the TCLP analysis was run.) No field measurements were required. 
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Request 1 1 : The parameters analyzed were volatiles, semivolatiles, pesticides, 
PC8s, ICP-metals, TCLP-metals, gross alpha, gross beta, gamma scan, and 
tritium. (If any parameters exceeded RCWA TCLP levels during normal analysis, 
the TCLP analysis was run.) No field measurements were requited. 

46.3 Field and Analyciczlr Data 

Field Data: 

Reaues t I .  NA 

Request2 NA 

Requests. NA 

Request4. NA 

Request5 NA 

Request6. NA 

Reaues t7 .  NA 

Reuuest 8. NA 

Reuuest9. NA 

Reuuest 16. NA 

Request 17. MA 

Field Data Evaluation: 

Request 1. NA 
Request2 NA 
Requests. NA 
R€KIU€?S t4 .  NA 
Request5 NA 
Recyest6. NA 
Request?. NA 
Request$. NA 
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Reyes t 10. No metals data were given for this request. No samples were 
collected because the ditch no longer existed 

Request I 1. Analjtical data for metals in sediment are presented in Table L4.3.1. 
Of the 27 metals detected, antimony, &mylliurn, and sodium were below the 
CRQL or the IDL in all three sarnp!es. Of the remaining metals detected, 
arsenic ranged from 4.2 to 7.6 mg/kg; barium, 146 to 220 mg/kg; cadmium, 1.1 to 
2 mg/kg; chromium, 3# to 47 mg/kg; copper, 30 to 42 mg/kg; lead, 49 to 88 

mg/kg; mercury; Q015 to 2.3 mg/kg; nickel, 34 to 48 mg/kg; silver was 7.6 mg/kg; 

and zincJ 159 to 445 mg/kg Other metals detected were akminum, calcium, 

cobalt, iron, magnesium, manganese, potassium, and vanadium. Because RCRA 

TCLP levels were not exceeded during normal analyses, TCLP analysis was not 

performed. 

VolaWe organics. Analytical results for volatiles are given in Table L4.3.1, 

Acetone, ethylbenzene, methylene chloride, and toluene were identified in at 
least one sample for most of the 70 requests for which samples were collected in 

this environmental problem. Chloroform and benzene were also occasionally 

present. Additional results for Requests 3, 8, and 9 are discussed below. 

Request 3. In sample LL003032, naphthalene was tentatively identified at 200 

ug/kg, in excess of the calibration range of the instrument. Road dust was 

listed as a possible contaminant at these sampling locations. 

Request A trace amount of carbon disulfide was detected and 

dichlorodiflouromethane was tentatively identified in one of the two samples. 
The comments of the sampling team included mention of an oily odor. This 

sampling point was chosen to represent drainage from the athletic field and the 

Biomedical experimental research plots. 
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ug/kg) of one or mom of several g@sticides. Sample LLQllQ32 was found to 

contain Methoxychlor ab a csncentratim less than the CRQL (99 ug/kg)* 

Afoclor-1254 was detected in samples LL802031 (approximately 270 ug/kg) and 

UO11021 (apprOXimatdy 200 ug/kg). Sample LL002031 also was found to contain 

approximately 350 ug/kg of Aroclor-1260. Samples for Request 10 were not 

collected because the ditch no longer existed. 

Radimhemisly. Three sediment samples for Request I served as a reference 
sampling location for LLNL. Thh location is also the last sampling location far 
SNLL. Gross alpha averaged 4200 pCi/kg and 

grass beta averaged 2&333 pCi/kg; levels oer/d not be evaluated in the absence 

of oft-site sediment information. 

Tritium averaged 4266 pCi/kg. 

Although sediment samples for LLNL Request 2 Show about the same degree of 

contamination as LLNL Request I, samples for LLNL Requests 3 and 4 are 
higher, with average tritium concentrations of 146,666 and 756, OOO pCi/kg, 
respectively. 

LLNL Request 5 is intended to provide potential reference information on surface 

runoff entering LLNL from ranches to the east sf the site- For LLNL Request 
5, tritium contamination averaged 120,800 pCj/,kg. Request 6 [three sediment 

samples from the drain area near Tenth Street (Figure L4.lf)I also showed an 

average tritium concentration of 120,000 pCi/kg. 

Sediment samples taken for LLNL Requests 7, 8, 9, and I 1  had lower average 
concentrations of tritium (ranging from 1666 to 25,000 pCi/kg) than the 
sediment samples collected for Request 5. 

Analytical Data Evaluation: 

Metals. The listed metals of interest were detected above the CRQL or the IDL 
for the following requests: 
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Other extra&%bies. In general, the data collected are of low quality due to 
problems with poor calibration linearity. Because all of the samples from 
Requests 1, 2, 6, and 8, as well as sample LL009016, were accidentally spiked 
with matrix spike solution, no data are available for the matrix spike compounds 
for these samples. The posiaive resuits for beta-SHC in Requests 3, 5, and 7 are 
to be considered questionable, as should all of the compounds detected in 
Request 11 samples, due to method blank contamination. Interference by sulfur 
is suspected in samples LLOOI 01 8, LLO070l4, and LLOO9016. 

Radiochemistry. Thirty sediment samples were collected from the Arroyo Seco 
(12 samples) and Arroyo Lss Positas (18 samples) areas. These samples were 
subjected to gross alpha, gross beta, gamma scan, and tritium analyses. 
Analytical results are given in Table L4.3.1. 

4.6.4 Limitations and Qualifications 

Data Quality Level: The sampling plan and sampling are rated Quality Level I .  
The overall analytical quality is Quality Level II for reasons discussed below. 

Field Data: All samples were collected as requested in the plan with the 
exception of Request 10. This request could not be completed because the ditch 
to be sampled had been altered by construction and did not exist. The request 
for two reference sites provided a basis for comparing results from the 
potentially contaminated sites. Although all requests for LLNL Environmental 
Problem 1 requested TCLP, none of the total metal concentrations by ICP 
exceeded the TCLP limits; thus, the TCLP extraction evaluation was not required. 

Anafytkal Data: Due to low concentrations of reported organics, some of the 
compounds could have been lost by long holding times, especially the volatiles. 
However, the observation that LLN L Request I contained semivolatile organics 
and the radiological values of Request 5 at some of the highest concentrations 
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were not clearly identified by mass spectrometry. Also, many compounds were 
present in the corresponding method blanks. About 30% of the entries on the 
data quality level summary sheets were Quality Level II, and about 5% were 
Quality Level 1. 

ExQactablle organics. Identifiable compounds were often not detected in all 
three samples for a particular request. The data are Quality Level I I ,  due 
mainly to tentative identification by mass spectrometry. 

Other extracbbles. Although it is possible to detect compounds at less than the 
method quaratitation limit, the certainty sf the quantitation is decreased. Where 
a compound was detected at a concentration less than the contract required 
quantitation limit (CRQL), the method quantitation limit is accompanied by a "J" 
flag. This format is designed to indicate that the compound may be present in 
the sample at a level that is too low for the method to accurately measure. To 
indicate which GC column was used for quantitation, the reported values are 
accompanied by one or two stars for either the packed or capillary columns, 
respectively. While quantitation on a capillary column is contrasy to CLP 
protocols, enough information is provided to determine the accuracy of the data. 

Contamination of the sample during handling and/or preparation is always a 
possibility. Method blanks and field blanks were included in the sampling and 
analysis procedures to determine whether contarnination occurred, its source, 
and its concentration. Where the data for the blanks indicate that 
contamination occurred, the data for the cornpound(s) in question in the field 
samples associated with the blank have been annotated with a "B" flag. 
Another known interference occurs when sulfur is present in the sample extract. 
Generally, interference with the identification and quantitation of the early 
eluting compounds is the result. Because of the large number of samples that 
arrived at the same time, clean-up of the sample extracts was not performed. 
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iad-temistry. Radiological instrumentaticm was calibrated daily; instrument 
backgrounds and efficiencies were also determined. Becauss control sample 
results were within 10% of the true value, radiological data are considered 
reliable. 
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Figure L4.1 b. Arroyo Sew Downstream from UNL Drain Pipe (LLNL Request 2) 
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Environmental Problem: LLNL 1 
Request Number: U L  4 

RETENTION BASIN 
(8 - 1 ft depth) 

LL004033 I 

Inlet from south 
drainage areas 

N 

Wet channel 

Inlet from south 
drainage areas 

Bldg. 551 W 

Figure L4. I d. Inlet to Retention Basin from South Drainage Areas 
(LLNL Request 4) 
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Figure L4.If. Drain Near Tenth Street, Prior to Entry into 
Arroyo Las Positas (LLNL Request 6) 
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Figure L4.1 h. Arroyo Las Positas Upstream of Drain Entry 
Near Tenth Street (LLNL Request 8) 
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Arroyo Las Positas 

pling area: No samples were collected 
because the ditch was no 
longer in existence 

' West drain 

Figure L4.4 j. Bitch at tkae Northwest Corner of the Site Where 
Brain Reappears from the Cubest South of the Shielding 

Block Storage Building (UNL Request 10) 
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TABLE L4.2.1 SAMPLING AND ANALYSIS DATA SWMARY 
ENVIRONMENTAL PRCSLEH - P 

I I LOCATION I TYPE !MEDIA 
IREQUEST I I LOCATION I 
lFHsER 1 I 1 
I LLOOl ARROYO SECO ARROYO SEDIHENT 

ARROYO 
ARROYO 
ARROYO 
ARROYO 
ARROYO 
ARROYO 
ARROYO 
ARROYO 
ARROYO 
ARROYO ------------------- 

HE 5 ------------------- 
ARROYO 
ARROYO 
ARROYO 
ARROYO 

I LLOOZ 
I LL003 
I LL004 
1 LL005 
1 Lh006 
I LL007 
I L L O O ~  
I LL009 
lLLOl0 
I L L O ~ ~  ------- 
------- 
I LLOOl 
1 LL003 
1 LL006 
ILL010 

ARRQYO SECO 
TRAPLER STG 
RET. BASIN 
LAS POSITAS 
LAS POSITAS 
LAS POSITAS 
LAS POSITAS 
LAS POSITAS 
SHIELD BLDG 
N OF QTH ST .------------------------ 

.------------------------ 
ARROYO SECO 
TRAILER SYG 
LAS POSITAS 
SHIELD BLDG 

SEDIHENT 
SEDIMENT 
SEDIMENT 
SEDXHENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 

t---------- 

TOTAL 
,---------- 

S U R  WATER 
SUR WATER 
SUR WATER 
SUR WATER 

1 
I 

I 

I 

1 



I 

LL 
Q
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-
 

x
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a

x
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DRAFT DO NQT C I T E  TABLE 1 4 . 3 . 1  ANALYTICAL DATA SUMMARY BY MEDXUM FOR ENVIRONMENTAL PROBLEM 1 
ARROYOS 

S8A REQUEST: 001  
LOCATIONs ARROYO SECO AT SOUTH S IDE OF EAST AVENUE 
fYlEDXUMt S E D I M N T  

SAMP NO: bb001018B LL001029B LL001030B 
EXTRACTABLE ORGANICS SDG N o t  BL001018 LL001018  L L O O l O l &  

-9HPP- ( U W K G )  TYPE: BACKGROUND 
M DIACETONE ALCOHOL ( 6 .21) 
% DIACETDNE ALCOHOL ( 6.22) 33000 3 
M DIACETONE ALCOHOL C 6.40) 
% PROBABLE CYCLIC ALKENE C 8 . 4 3 )  
Z PROBABLE CYCLIC ALKENE ( 8 . 4 4 )  
M PROBABLE CYCLIC ALKENE (18.69) 
X PROBABLE CYCLIC ALKENE (18.42)  
X PROBABLE CYCLIC ALKENE (18.14) 
M PROBABLE CYCLIC ALKENE (18.85) 
jt PROBABLE HYDROCARBON ( 5.87) 
3t PROBABLE HYDROCARBON ( 6 . 9 4 )  
X PROBABLE HYDROCARBON ( 8.45)  
M PROBABLE HYDROCARBON (10.22) 

p 3t PROBABLE HYDROCARBON (19.171 
I M PROBABLE HYDROCARBON (19.18) 

X PROBABLE HYDROCARBON (21.26) 
I” E PROBABLE HYDROCARBON (37.52) 

X TETRADECANOIC A C I D f 9 C I 3 t 2 6 . 2 5 )  
M UNKNOMN C 5.391 

UNKNONN ( 5.42) 
M UNKNOWN ( 5.52) 
% UNKNOWN ( 5.70) 
M UNKNOWN ( 5 . 7 4 )  
3t UNKNOWN t 6.65)  
X UNKNOWN t 6.67) 
3 UNKNOWN ( 8.191 
X UNKNOWN ( 8.11) 
32 UNKNOWN (10 .851 
% UNKNOWN (20.749 
3t UNKNOWN (20 .75 )  
M UNKNOWN (21.15) 
Z UNKNOWN (26.769 
E UNKNOWN (35.15) 
X UNKNOWN ( 3 5 . 2 4 )  
M UNKNOHN (35.26) 
3t UNKNOWN (41.48) 
f UNKNOWN ALKOXY CQMPOUND( 6 . 6 3 )  
X UNKNOWN ALKOXY COMPOUND(27.75) 

850  J 

9200 J 

1508 J 
1100 J 

750 J 
1800 J 

1400 J 

2 9 0 0  J 

1208 J 
1700  J 

1400  J 
16 J 

580  J 

1200 J 

11 J 

260 3 
150 J 
210 J 
200 J 

20 J 

65 J 
25 J 

500 J 

3900 J 
620 J 

2200 J 

I200 J 
36 J 

2 6 0 0  J 
720 J 

150 3 
760 J 

490 3 
7 5 0  J 
870 J 

530 J 
170 J 

220 J 
860 J 
420 J 



VOLATILE ormmrcs SDG El00 0810 0810  0 8 1 1  

% = w P - W  ( U O M l  TYPEt 
ACETONE 
ETHYLBENZENE 5 U  S U  1 JB 
METHYLENE CHtORfDE 18 B 34 B IS b 
TOLUENE 5 u  2 JB 1 JB 

12 J 
14 J 

SAMP NO1 L1001041F L10010410 
METALS, INCLUDINO CRt6 SDO NO1 lLOOIO41F lLOO1ct41G 

R.IHSATE 
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p
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DRAFT DO NOT C I T E  TABLE L 4 . 3 . 1  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENViRONMEWTAl PROBLEM 1 
ARROYOS 

S&A REQUESTs 802 
LOCATXON: ARROYO SECO DOHNSTREAM FROM LLNL DRAIN PIPE 
~ F D I I J M i  SEDIMENT 

SAMP NO: bL002019B l L 0 0 2 0 2 0 B  Lb002031B 
EXTRACTABLE QRGANXCS SDO Nor L l O 0 l O l l  L L  0 0 1  0 1 8  L L 0 0 1 0 1 8  *-- (U@/KG) TYPE: 

i UNKNQWM 4 5 . 5 2 )  
M UNKNOHN t 5.74)  2100 J 2 1 0 0  J 
)t UNKNQGfN t 8.09) 1 0 0 0  J 
X UNKNOWN ( 8 . 1 0 )  9 Q 0  J 
S UNKNOHN (11.32) 340 J 
M UNKNOWN ( 1 9 . 8 2 )  770 J 
S UNKNOWN (22.38) 540 J 
X UNKNOWN ( 2 4 . 5 9 )  340 J 

UNKNOWN (26.57 1 280 J 
X UNKNOWN ALKOXY COMPOUND 6.65) 5 8 0  J 
)z UNKNOWN ALKOXY COMPOUND (6.654 670 J 
3t UNKNOWN ALKOXY COMPOUND(28.36) 1 6 0  J 

SAM% NO8 LL002019A LL002020A LL002031A P 

85 
up VOLATILE ORGANICS SDO W O r  0811 O8ff 0812 

P S  
C':JoBIT' 

(UWKO) TYPEt 
ACETONE 
ETHVL BENZENE 
METHYLENE CHLORIDE 
TOLUENE 

- 

1 3B 1 d B  5 u  
23 B 13 B 28 B 

0.8 J B  0 . 8  JB 5 u  

SAMP NOD b1002019E Lt002020E ib002031E 
RADIOCHEMISTRY SDG NO: b L L 7 2 0 9  l L L 7 2 0 9  L L t 7 2 0 9  
CPCL/KGD) TYPE t s. COMPOSITE 

CS-137 59 
G-ALPH 
GROSS-BETA 
ti-3 
K-40 

0 7 8 0 0  4 3 0 0  
25000 33000 2 4 0 0 0  

1900 6200 1 0 0 0 0  
9 9 0 0  9900 13000 



w
 

0
 

I- o
 

jY
 

z 

M
 
d
 

W
 

X
p

D
**t 

b
 

2%
 

U
 

4-57 



DRAFT DO NOT C I T E  TABLE 1 4 . 3 . 1  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONflENTAL PROBLEM 1 
ARROYOS 

S8A REQUEST: 003 
LOCATIONn EAST OF OUTER LOOP IN DITCH DOWNSTREAM FROM THE TRAILER STAGING AREA 
&€DIUMn SEDIMEWT 

SAWP Nor LLQ03810A 

ACETONE 12 B 
CHLOROFORM 5 3B 
ETHYLBENZENE 2 JB 
METHYLENE CHLORIDE 4 JB 
TOLUENE 1 JB 
X NAPHTHALENE(52) 

VOLATILE ORGANICS SDO NO: 0 8 2 1  
(UGIKG) TYPE: m A B  

LL003021A LL003032A 
0 8 2 1  0826 

=%-a-EBBBTq_g_ 
9 B  5 u  
2 JB 5 u  
3 JB 3 J B  a JB 5 u  

200 JE 

SAMP NOS LL003010E LL003021E LL003032E 
RADIOCHEMISTRY SDQ NOS L L L 7 2 2 5  L L L 7 2 2 5  L L L 7 2 2 5  

Ci-ALPH 
GROSS-BETA 19000 17000 18000 
H-3 110000 210000  120000 

+Ybia--- (PCPIKGD) TYPES 

f K-40 8060 9100 12000 
cn 

S8A REQUEST: 003 
LOCATIOM: EAST 0% OUTER LOOP I N  DITCH DOWNSTREAM FROM THE TRAILER STAGING AREA 
MDIUMr SURFACE HAT= 

METALS, INCLUDINO CR+Q 
( U G I L )  

ALUMINUM 
BARIUM 
CADWIUM 
CALCIUM 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
ZINC 

SAMP NOS LL003043F t10030430 
SDG NO8 LL003043F LL001041G 
TYPE: 

I f  0 
2 . 6  B 
207 B 
11 B 

528 
160 B 

15 B 

20Q B 
597 B 

27 E 

-- 
2.7 3 



I I 

A
 

PJ
 m 2
 

I 



DRAFT BQ NOT C I T E  TABLE 14.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMEMTAL PROBLEM 1 
ARROYOS 

S8A REQUEST: 004  
LOCATION: INLET TO RETENTION BASIN FROM SOUTH DRAINAGE AREAS 
flED1UMs SEDIMENT 

SAMP NO: 
METALS, INCLUDINQ CR+6 SDG NO: 

( M W K G  1 TYPEa 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

LL004011C 
LLOOlOlSC 
GRAB 

11 
22 

2 1 3 0 0  

586 0 
4 9 4  

2100 
364 B 

41 
48 

LL004011D LL004022C LLO04022D 
LL001018D LL001018C LLQ01018D --- 

13 
27 

24800 
8 .a 9 . 2  

7110  
556 

42 43 
3000 
398 B 

46 
38 

LL004033C LL004033D 
L L O O l O l l C  LLB01018D -+ 

12 
25 

23500 

6080 
57 1 

2 7 0 8  
435 B 

42 
51 

8 

44 

SAMP NO8 LL004011A Lt004022A Lb004033A tL004044A c. 
cn VOLATHLE ORGANICS SD(3 NO1 0812 0812 0812 0812 
a (UG/O(OI TYPES 

=%T----=%n--- ACETONE 
ETHYLBENZENE 1 30 5 u  2 33 5 U  
METHYLENE CHLORIDE 20 B 19 B 23 B 18  B 
TOLUENE 0.9 J0 0.9 JB 1 38 5 U  

SAMP NO$ LL004011E LLQO4022E LtOO4033E 
RADII QCMEMI STRY SDG NO: 1117208 LLL7208  LLL7208  

O-ALPM 
GROSS-BETA 25000 30000 26C00 
H-3 170000 160000 140000 

11000 K-40 1 4 0 0 0  1 2 0 0 0  

@%m---=hlm-@97m--- (PCI/KGD) TYPE, 



METALS, INCLUDING CR+6 
(MWKO) 

A L U ~ N U M  
ARSENIC 
BARIUM 

PCBS & OTHER EXTRACTABLES 

ALDRIN 
BETA- BHC 
DI Et. DRI W 

tUGfKB1 

4,4*-DDT 

P NO: 
SDG Mor  
TYPE I 

187 jt 
0.4 B 

0.36 B 
3050 XE 

30 36 

42 N 

43 

L t  00503463 

237 M 
0.54 B 
0.47 B 
5340 %E 

9 .I 

t t o a 5 0 ~ 4 ~  
LL005012D GROUND 

2.6 

32 N 

48 

it u &7 u 
I? J 17 u E7 u 



TABLE L4.3 .1  ANALYTICAL DATA SUFOMARY BY HEDIUM FOR ENVIRONMENTAL PROBLEM 1 DRAFT DO NOT C I T E  
ARROYOS 

saA REQUEST: 005 
LOCATION: ARROYO LAS POSITAS AT BOUNDARY EAST OF ATHLETIC FIELD 
flEDIUMt SEDIMENT 

SAMP NO1 LL005012B L L 0 0 5 0 2 3 8  LL005034B 
EXTRACTABLE ORGANICS SDG NO: 11122287 1 1 1 2 2 1 8 7  LL122887 

=YBF??-- (UWKG) TYPE] BACKGROUND 
f UNKNOWN ( 7 . 5 0 )  
X UNKNOWEO ( 8 . 3 0 )  
% UNKNOWN ( 1 4 . 1 0 1  
X UNKNOWN ( 1 5 . 6 0 )  
X UNKNOWN ( 2 0 . 3 0 )  
f UNKNOWN ( 2 1 . 2 0 )  
3c UNKNOWN ( 2 2 . 1 0 )  
X UNKNOWN ( 2 3 . 9 0 )  
3c UNKNOWN ( 2 5 . 3 0 1  
X UNKNOWN ( 2 5 . 4 0 )  
X UNKNOWN ( 2 5 . 5 0 )  
f UNKNOWN ( 2 7 . 5 0 )  
X UNKNOWN (28 .00)  
S UNKNOWN (31 .00)  

P 
cn 
Iu 

210 J 

1 7 0  J 

. 280 J 
230  J 

430  J 
340 J 
440  J 
8 7 0  J 
400 5 
1 9 0  J 
2 2 0  J 
170 J 

330 3 

SAMP NO: l L 0 0 5 0 1 2 A  L t 0 0 5 0 2 3 A  LLOO5034A 
VQLATILE OROANICS SDQ NO1 0821 0826 0 8 1 6  - CUWKO) TYPE I 

ACETONE 
BENZENE 5 U  
CHLOROFORM 5 t J  5 2 J  
METHW.€I4€ CHLORIDE 3 5  a 12 
TOLUENE 2 3  2 JB  3 JB 

SAMP NO: t L 0 0 5 0 1 2 E  LL005023E CL005034E 
RADIOCWEMI STRY SDO NOt LLL7226 LLL7226 LLL7226 

88UND 
(PCX/KGD) TYPE : BACKGROUND 

CS-137 68 
G-ALPW 
GROSS-BETA 
H-3 
K-411 

6800 9 2 0 0  7800 
22000 20000 12000  

1 3 0 0 0 0  1 1 0 0 0 0  1 2 0 0 0 0  
11000 1 2 0 0 0  112000 



DRAFT BO BOT CITE 

0.58 B 
261 W 341 ARSENIC 

BARfUOil 
BERYL 1 I UM 0.67 B 

0.37 0 0.49 B 
6830 NE 

0.56 B 
0.47 II 
3500 XE 4200 XE 21 3€ 2s fi 

9 . I  

5.8 W 5 . 8  El 

SAWP NOI 
VOLATILE ORGANICS $DO NO: 
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TABLE 1 4 . 3 . 1  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONP1ENTAL PROBLEM 1 DRAFT DO NOT C I T E  
ARROYOS 

S&A REQUESTa 007 
LOCATION: EAST 8%: TRAILER AT BUILDING 3914 AT DRAIN PRIOR TO ENTRY INTO ARRBYQ LAS POSITAS 
WIUM: SEDIMENT 

SAMP NO: LL007011iB L1007025B l L 0 0 7 0 3 6 B  
PCBS 8 QTMER EXTRACTABLES SDQ NO: 1 1 1 0 1  lLl.01 l L l 0 l  

BETA-BHC ++-mi-- (UWKG) TYPE1 

DELTA-BHC 8 .7  U 8.6 3 8 . 6  3 

- 
DI - 
x u  
x u  
x u  
x u  
x u  
x u  

cn * u  
0-l x u  

x u  

p x u  

X 
- 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

RA 

UT 
Old 
OW 
OW 
ow 
OW 
OW ow 
ow 
OW 
OW 

- 
f 
\ 

If It 

II I f  

It 
l l  
It 
I J  It 

I t  

:TABLE ORGANICS 

4 t 6.20) 
J ( 6.30) 
d < 7.20)  
4 ( 2 0 . 2 0 )  
J ( 2 0 . 4 0 )  
J (21.10) 
4 (23.10) 
J (23.30) 
J (25 .30)  
J t25 .50)  

#!!f%km 
SAMP NO8 i1007014B L1007025B b1007036B 
SDQ NO: 11122287 11 122287  11122987  
TYPE1 MA 

;lo0 * 
2 0 0  3 

150 J 
1500 J 

1 4 0  J 
300 J 

208 J 

310 J 

190 J 
660 J 

160 J 

SAMP NQI tL007014A l L 0 0 7 0 2 5 A  11007036A 
VOLATILE ORGANICS SDO NO1 0 8 2 1  08 27 08 27 

6 U  6 U  ETHY 1 BENZENE 2 JB 
METHYCENE CHLORIDE 6 8  6 U  6 U  

+ (UG/KG> TYPE I 
-ACETONE: 

SAMP NO8 LL007014E 11007025E 11007036E 
RADIOCHEMISTRY SDO NO: 1117244 LlL7244 LLt.1244 

G-ALPH 
GROSS-BETA 26000 24000 27000 
H-3 3800 3500 3000 

1 2 0 0 0  11000 K-40 12000 

--- wcr/Koi.u TYPE a 



*( 

M
 

6
J

 

z
 

I- 
I 

X
 

FJ 
r
l
 

2
 

UT V
I 

A
 

r
)
 

?
 

4
. 

X
 
U
 

I v
, 

w
 



I 

W
Y

 

M
c

lQ
 

&
N

u
0
 

V
 

M
 

(v
 

X
W

 
a

m
 

u
w

 

4-68 



4-69 



I 

X
 

\9" 
M

 

*I: 

N
O

 
N

 
O

I 
M

 X
 

lsr 
U

 

*D
 

f
 

p
! 

0
 

a
 

x
 

I
 

O
N
 

ro
b

 
d

rn
 

sp 

0
 

2
 

N
 

n
 

4- 78 



I 



I 

c
 

w
 

w
 
s
 

I- 
Y, 

X
 

I- a 
3
 

0
 

tL 
LL 
0
 

I
 

I- 
* 0 2: 

E n -1
 

n
 

u
 

U
 

L
 

tL 
0
 

w
 

0
 

n
 

VI 
t- VI 
W

 
z
 

Q
 

a: a 
d

 
4

 
-4z 
=
IU

 
r- 

-
0

 

A
 
u
-
 

a
z
 

J
C
 

Id* 
Y

b
 

4
C
 

nam 

4
 c
 

- a
 

a
c
 

m
 

z f 

7
3

 

0
0

1
 

d
m
 

m
 

7
-

3
 

0
0

 
u

e
 

(
u

(
v

 

0
 

4
 

I- 
x

 
w

 

lx
 x x x

m
 m x x x

x
 x %

 4- 72 



ation: LLN 

n 

4-73 



Draft - Do Not Cite 
U L / S N U  Data Document 

Issue Date: June 1989 
Revision: 01 

contaminants would be on a sporadic basis; therefore, the flow from the buildings 
(as far as contaminant release was concerned) would be heterogeneous. Because 
the purpose of the request was not to identify a "normal" sanitary discharge but 
contaminants that might be directed to the sanitary line, a time-proportional 
composite sample instead of a flow-proportional composite was suggested. There 
were two reasons for using this sampling method: (1) a ow-proportional sample 
would be heavily biased toward the early morning (0800 to IOOO) flows, which 
would not necessarily reflect the discharge throughout the day of "other" 
constituents, and (2) a time-proportional sample would give a better reflection of 
the daily pattern of discharges from suspected process buildings and laboratories 
and would not be diluted by the normally heavy early-morning flows to the 
sanitary system. Automatic samplers were to be placed at the sanitary discharge 
point from the buildings selected for sampling. A time-proportional sample was 
to be collected from 0900 to 1600 each day for three days. Grab water samples 
(Sampling Method: Reference E4.2.3B) were to be collected each day at 0900, 
1200, and 1600 for volatile analysis. 

There were five deviations from the LLNL Sampling and Analysis Plan for 
Request 12: 

First, the plan called for sanitary discharges to be sampled for Buildings 169 and 
175, but the nearest sampling point to Building 169 was also the nearest sampling 
point to Building 175. Therefore, the samples from this point are simply listed 
as being from Building 169, and none are listed for Building 175. 

Second, two sample points (manholes 310 and 425) were needed to adequately 
sample effluents from Building 222. Therefore, twice as many samples were 
collected from Building 222 as were required in the Sampling and Analysis Plan. 

Third, the plan called for three grab samples and one composite sample to be 
taken on each of 3 days at each sampling location. Five locations were sampled 
on August 5,  6, and 7, and the six remaining locations were sampled on August 
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was collected at 1029. Field measurements for pH, temperature, and specific 
conductance were taken Composite sample LLO12226 was started at 1040. The 
sampler was set to collect 200 m l  of liquid every 6 min far approximately 
5 1/4 hr. The second grab sample (11012748) was not collected. The Sampling 
Team returned at 1540. The custody seals were checked and found to be intact 
and undamaged. The composite sampler was turned off at 1553, and grab sample 
LLO12737 was collected at 1554. Field measurements for pH, temperature, and 
specific conductance were taken, 

The Sampling Team arrived at Building 322, manhole 74C, at 1108 on 05AUG87. 
The sky was clear, the temperature was 87oF, and the winds were at 5 to 10 
mph. Grab water sample LLO12588 was collected at 1123. Field measurements 
for pH, temperature, and specific conductance were taken. Collection of media 
for composite sample LL.012259 was started at 1128. The sampler was set to 
collect 200 mL of liquid every 6 min for approximately 5 hr. The second grab 
sample (LL012760) was not collected. The Sampling Team returned at 1628. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1630, and grab sample LLQ12759 was 
collected at 1633. Field measurements for pH, temperature, and specific 
conductance were taken. 

The Sampling Team arrived at Building 131, manhole 66A, at 1145 on 05AUG87. 
The sky was clear, the temperature was 87OF, and the winds were at 5 to 10 
rnph. Grab water sample LLQ12340 was collected at 1156. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LL012011 was started at 1158. The sampler was set to collect 200 mL of liquid 
every 6 min for approximately 5 hr. The second grab sample (LLO12726) was not 
collected. The Sampling Team returned at 1700. The custody seals were 
checked and found to be intact and undamaged. The composite sampler was 
turned off at 1780, and grab sample LL012.715 was collected at 1706. Field 
measurements for pH, temperature, and specific conductance were taken. 
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1354. Field measurements for pH, temperature, and specific conductance were 
taken. The Sampling Team returned at 1542. The sky was clear, the 
temperature was 9@F, and the wind was at 10 to 15 rnph. The custody seals 
were checked and found to be intact and undamaged. The composite sampler was 
turned off at 1543, and grab sample LL012862 was collected at 1543. Field 
measurements for pH, temperature, and specific conductance were taken. 

The Sampling Team arrived at Building 322, manhole 74C, at 1030 on OCjAUG87. 
The sky was clear, the temperature was 85OF, and the winds were at 5 to 10 
mph. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LL012260 was started at I O N .  The sampler was set to collect 156 mL of liquid 
every 6 rnin for approximately 5 112 hr. ?he second grab sample (LLO12839) was 
collected at 141 4. Field measurements for pH, temperature, and specific 
conductance were taken. ?he Sampling Team returned at 1542. The sky was 
clear, the temperature was 94OF, and the wind was at 10 to 15 mph. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1607, and grab sample LLO12873 was 
collected at 1609. Field measurements for pH, temperature, and specific 
conductance were taken. 

Grab water sample LL012599 was collected at 1038. 

?he Sampling Team arrived at Building 131, manhole 66A, at 1053 on 06AUG87. 
The sky was clear, the temperature was 85OF, and the winds were at 5 to 10 
mph. Grab water sample LL012351 was collected at 1059. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LL012022 was started at 1100. The sampler was set to collect I50 mL of liquid 
every 6 min for approximately 5 112 hr. The second grab sample (LLO12817) was 
collected at 1426. Field measurements for pH, temperature, and specific 
conductance were taken. The Sampling Team returned at 1632. The sky was 
clear, the temperature was 94OF, and the wind was at 10 to 15 mph. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1633, and grab sample LL012884 was 
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The Sampling Team arrived at Buildin 321, manhole 98, at 0930 on 07AUG87. 
The sky was clear, the temperature was 8OoF, and the winds were at 5 to 
10 rnph. Grab water sample LLO12577 was collected at 8957. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LLO12248 was started at 1010. The sampler was set to collect 150 mL of liquid 
every 6 min for approximately 5 112 hr. The second grab sample (LL012919) was 
collected at 141 2. Field measurements for pH, temperature, and specific 
conductance were taken. The sky was 
clear, the temperature was 94OF, and the wind was at 10 to 15 mph. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1548, and grab sample LL012920 was 
collected at 1556. Field measurements for pH, temperature, and specific 
conductance were taken. 

The Sampling Team returned at 1547. 

The Sampling Team arrived at Building 322, manhole 74C, at 1025 on 07AUG87. 
The sky was clear, the temperature was 80oF, and the winds were at 5 to 10 
mph. Grab water sample LL012602 was collected at 1032. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LLQ12271 was started at 1046. The sampler was set to collect 150 mL of liquid 
every 6 min for approximately 5 1/2 hr. The second grab sample (LL012931) 
was collected at 1424. Field measurements for pH, temperature, and specific 
conductance were taken. The Sampling Team returned at 1612. The sky was 
clear, the temperature was 94OF, and the wind was at 10 to 15 mph. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1613, and grab sample LL012942 was 
collected at 161 4. Field measurements for pH, temperature, and specific 
conductance were taken. 

The Sampling Team arrived at Building 131, manhole 66A, at 1106 on 07AUG87. 
The sky was clear, the temperature was between 80° and 8S°F, and the winds 
were at 5 to 10 mph. Grab water sample LL012362 was collected at 11 12. 
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conductance were taken. The sky was 
clear, the temperature was 94 F, and the wind was at IO to 15 mph. 95.le 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1721, and grab sample LL012986 was 
collected at 1723. Field measurements for pH, temperature, and specific 
canductmce were taken. Samples LLO12453 and LL012124 for Building 175 
(manhole 55A) were voided because the sample point was the same as for 
Building 169. 

The Sampling Team returned at 1720. 

QC rinsate LL012680 was collected at 1040 on 1 OAUG87 at Building 51 1. 

The Sampling Team arrived at Building 331, manhole 228C, at 1049 on 10AUG87. 
The sky was clear, the temperature was 86oF, and the winds were at 10 to A5 
mph. Field measurements 
for pM, temperature, and specific conductance were taken. Composite sample 
LL012282 was started at 1105. The sampler was set to collect 150 mL of liquid 
every 6 min for approximately 4 112 hr. The second grab sample (LL912123) was 
not collected. The sky was clear, the 
temperature was 9IoF, and the wind was at 10 to 15 mph. The custody seals 
were checked and found to be intact and undamaged. The composite sampler was 
turned off at 1533, and grab sample 111312134 was collected at 1533. Field 
measurements for pki, temperature, and specific conductance were taken. 

Grab water sample LL012613 was collected at 1059. 

The Sampling Team returned at 1530. 

The Sampling Team arrived at Building 222, manhole 428, at 1120 on 10AUG87. 
The sky was clear, the temperature was 86oF, and the winds were at 10 to 15 
mph. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LL912026 was started at 6130. The sampler was set to collect 150 mL of liquid 
every 6 min for approximately 4 112 hr. Vhe second grab sample (LL912087) was 
not collected. The Sampling Team returned at 1550. The custody seals were 
checked and found to be intact and undamaged. The composite sampler was 

Grab water sample LL912076 was collected at 1125. 
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mph. Grab water sample bLO12373 was collected at 1246. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LL012044 was started at 1250. The sampler was set to collect 200 mL of liquid 
every 6 min for approximately 4 112 hr. The second grab sample (LL912145) was 
not collected. The sky was clear, the 
temperature was WQF, and the wind was at 10 to 15 mph. The custody seals 
were checked and found to be intact and Undamaged. The composite sampler was 
turned off at 1719, and grab sample LL912156 was collected at 1721. Field 
measurements for pH, temperature, and specific conductance were taken. 

The Sampling Team returned at 1714. 

The Sampling Team arrived at Building 51-1, manhole 13E, at 1349 on IQAldG87. 
The sky was clear, the temperature was 86OF, and the winds were at 10 to 15 
mph. Grab water sample LLQ12646 was collected at 1353. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LL012317 was started at 1356. The sampler was set to collect 300 mL of liquid 
every 6 min for approximately 4 hr. The second grab sample (LL912167) was not 
collected. The Sampling Team returned at 1745. The sky was clear, the 
temperature was 90°F, and the wind was at 10 to 15 mph. The custody seals 
were checked and found to be intact and undamaged. The composite sampler was 
turned off at 1750, and grab sample LL912178 was collected at 1755. Field 
measurements for pH, temperature, and specific conductance were taken. 

The Sampling Team arrived at Building 331, manhole 228C, at 0945 on 11AUG87. 
The sky was clear, the temperature was 82OF, and the winds were at 10 to 15 
mph. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LLO12293 was started at 0955. The sampler was set to collect 150 mL of liquid 
every 6 min for approximately 5 114 hr. The second grab sample (LL912258) was 
collected at 1249. Field measurements for pH, temperature, and specific 
conductance were taken. The Sampling Team returned at 1504. The sky was 
clear, the temperature was 880F, and the wind was at 10 to 15 mph. The 
custody seals were checked and found to be intact and undamaged. The 

Grab water sample LL012624 was collected at 0951. 
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The Sampling Team arrived at Buiiding 241, manhole 388, at 1036 on 11AUG87. 
The sky was clear, the temperature was $2QF, and the winds were at IQ to 15 
mph. Grab water sample LLO12511 was collected at 1033. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
hLQ12179 was started at 1043. The sampler was set to collect 200 mL of liquid 
every 6 min for approximately 5 112 ha. The second grab sample (LU12236) was 
collected at 131 7. Field measurements for pH, temperature, and specific 
conductance were taken. The sky was 
clear, the temperature was =OF, and the wind was at 10 to 15 rnph. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1604, and grab sample EL912247 was 
collected at 1606. Field measurements for pH, temperature, and specific 
conductance were taken. 

The Sampling Team returned at 1601. 

The Sampling Team arrived at Building 151, manhole 958, at 1050 on 11AUG87. 
The sky was clear, the temperature was 82oF, and the winds were at 10 to 15 
mph. Grab water sample LLO12384 was collected at 1052. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LLO12055 was started at 1055. The sampler was set to collect I50 mL of liquid 
every 6 min for approximately 5 112 hr. The second grab sample (LL912270) was 
collected at 1328. Field measurements for pH, temperature, and specific 
conductance were taken. The sky was 
clear, the temperature was 88OF, and the wind was at 10 to 15 mph. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1619, and grab sample LL912281 was 
collected at 1621. Field measurements for pH, temperature, and specific 
conductance were taken. 

The Sampling Team returned at 1619. 

The Sampling Team arrived at Building 511, manhole 13E, at 1107 on 11AUG87. 
The sky was clear, the temperature was 82OF, and the winds were at 10 to 15 
mph. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 

Grab water sample LL012657 was collected at I I IO. 
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clear, the temperature was 84oF, and the wind was at 10 to 15 rnph. The 
custody seais were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1516, and grab sample LIS12361 was 
collected at 1518. Field measurements for pH, temperature, and specific 
conductance were taken. 

The Sampling Team arrived at Building 222, manhole 31B, at 1012 an 12AUG87. 
The sky was overcast, the temperature was 700F, and the winds were at 10 to 15 
rnph. Grab water sample LL012486 was collected at 1015. Fieid measurements 
fer pH, temperature, and specific conductance were taken. Composite sample 
LL012157 was started at IQ20. The sampler was set to collect 200 mL of liquid 
every 6 min for approximately 5 114 hr. The second grab sample (Ll-912327) was 
collected at 1309. Field measurements for pH, temperature, and specific 
conductance were taken. The sky was 
clear, the temperature was 84OF, and the wind was at 10 to 15 mph. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1537, and grab sample LL912338 was 
collected at 1536. Field measurements for pH, temperature, and specific 
conductance were taken. 

The Sampling Team returned at 1533. 

The Sampling Team arrived at Building 241, manhole 388, at 1025 on 12AUG87. 
The sky was clearing, - the temperature was 76OF, and the winds were at 10 to 15 
mph. Field measurements 
for pH, temperature, and specific conductance were taken. Composite sample 
LL012180 was started at 1035. The sampler was set to collect 150 mL of liquid 
every 6 rnin for approximately 5 112 hr. The second grab sample (LL912372) was 
collected at 1324. Field measurements for pH, temperature, and specific 
conductance were taken. The sky was 
clear, the temperature was 84oF, and the wind was at 10 to 15 mph. The 
custody seals were checked and found to be intact and undamaged. The 
composite sampler was turned off at 1601, an grab sample LL912383 was 

Grab water sample LL012500 was collected at 1028. 

The Sampling Team returned at 1552. 
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4.9.22 Analylkd Design 

The parameters analyzed and/or measured for LLNL Environmental Problem 2 
were volatiles, semivolatiies, ICP-metals, AA-mercury, TCLP-metals, TCLP- 
semivolatiles, gross alpha, gross beta, and gamma scan. (If any parameters 
exceeded R C M  TGLP levels during normal analysis, the TCLP analysis was to be 
run.) Field measurements were taken for sample temperature, pH, and specific 
conductance. 

4.7.3 Field and Analytical Data 

Field Data: Effluent temperatures generally ranged between 200 and 300C 
although temperatures from 30.10 to 32.pC were recorded 10 times at various 

sites during the late afternoon (always after 1530). 

The effluent was always near neutral or basic, with pH values ranging from 6.9 

to 9.7. Effluent from Building 169 had the highest value (9.7) at 1234 on 

07AUG87 and a value of 9.0 at 1777 on 0 t U G 8 7 m  Effluent from Building 298 

also had several pH values above 8.5, the highest of these being 9.4 at 1577 an 
07AUG87. Buildings 131, 298, and 331 all provided at least five measured pH 

values above 8.5 during the sampling period. There did not appear to be any 
preferred time of day for high pH values. 

Considering that the pH readings of the cornposited samples are more 

representative of stream conditions, the effluent from Building 322 consistently 

showed the lowest pH for any given day. The values are 6.9 on 05AUG87, 7.4 on 
06AUG87, and 7.3 on 07AUG87, 

ConderctMty ranged from 0.02 m§/m at 1424 on O7AUG8? for Building 322 

(which odden provided low conductivity values) to a high value of 0.68 rnS/crn for 

Building 241 to 1226 on lOAUG87. Most of the conductivity values were 
between 0.1 and 0.4 mS/cm. The conductivity values of the cornposited samples 



4-91 



Draft - Do Not Cite 
UNL/SNLL Data Document 

Issue Date: June 1989 
Revision: 01 

nickeb. 81: the remaining metals, coppea ranged from 47 to 177 ug16; lead, 5.8 to 

28 ug/L; silver, 10 to 29 ug/L; and zinc, to 132 ug/L. Other metals detected 

were aluminum, calcium, iron, manganese, potassium, and sodihm. ecause RCRA 

TCLP levels were not exceeded during normal analyses, TCLP analysis was not 

performed. 

Buildina 169. Analytical data for metals in surface water are presented in Table 
L4.3.2, Of the 17 metals detected, the following 4 were below the CRQL or the 

IDL in all three samples: barium, cadmium, magnesium, and vanadium. Of the 

remaining metals, chromium was 15 ugJL; copper ranged from 33 to 66 ug/L; 

lead, 6.1 to 18 ug/L; mercury, 0.49 to I ug/L; nickel was 46 ug/L; silver, 26 to 

125 ug/L; and zinc, 179 to 385 ug/L. Other metals detected were aluminum, 
calcium, iron, manganese, potassium, and sodium. Because RGRA TCLP levels 

were not exceeded during normal analyses, TCLP analysis was not performed. 

Buildina 222. Analytical data for metals in surface water are presented in Table 

L4.3.2. Of the 18 metals detected, the following 4 were below the CRQL or the 

lDL in all six samples: barium, beryllium, cadmium, and magnesium. Of the 
remaining metals, antimony was 78 ug/L in one sample; chromium ranged from 78 

to 388 ug/L; copperp 31 to 66 ug/L; lead, 5.5 to 26 ug/L; mercury, 0.22 to 85 

ug/L; nickel, 47 to 92 ug/L; silver, 18 to 189 ug/L; and zinc, 57 to 131 ug/L. 

Other metals detected were aluminum, calcium, iron, manganese, potassium, and 
sodium. Because RCRA TCLP levels were not exceeded during normal analyses, 
PCLP analysis was not performed. 

Buildinu 241. Analytical data for metals in surface water are presented in Table 

L4,3.2. Of the 15 metals detected, the following 6 were below the CRQL or the 
IDL in all three sampkx: aluminurn, barium, cadmium, magnesium, mercury, and 
nickel. Of the remaining metals, copper ranged from 27 to 38 ug/L, lead was 

9.6 ug/L in one sample, silver was 34 ug/L, and zinc ranged from 30 to 107 

ug/L. Other metals detected were calcium, iron, manganese, potassium, and 
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lQL in all three samples: asenis, barium, cadmium, magnesium, and nickel. Of 

the remaining metals? chromium ranged from 25 to 32 ug/L; copper, 272 to 7900 

ug/L; lead, 5.6 to 12 ug/L; mercury was 0.25 ug/L; silver was 36 ug/L; and zinc 
ranged from 123 to 278 ug/L. Other metals detected were aluminum, calcium, 

iron, and manganese. Because RCM TCLP levels were not exceeded during 

normal analyses, TCLP analysis was not pertormedm 

Buildina 511. Analytical data for metals in surface water are presented in Table 
64.32. Of the 16 metals detected, the following 5 were below the CRQL or the 

IBL in a# three samples: arsenic, barium, magnesium, mercury, and nickel. Of 

the remaining metals, cadmium ranged from 53 %o 33 ug/L; chromium was 12 

ug/L; copper ranged from 36 to 61 ug/L; lead, 12 to $8 ug/L; and zinc, 72 to 195 

ug/L Other metals detected were aluminum, calcium, iron, manganese, 
potassium, and sodium. Because RCRA TCLP levels were not exceeded during 

normal analyses, TC6P analysis was not performed. 

Volatile organics_ Analytical results for volatiks are presented in Table 64.3.2- 

Acetone, chloroform, ethanol, ethylbenzene, methylene chloride, toluene, xylene, 

cyclohexanes, 2-propanol, dimethyl disulfide, and carbon disulfide were detected 

in small amounts in many of the samples for this environmental problem. 

Results for each building (or sampling point) are discussed below. 

Buildina 131. An average of six volatiles were detected in each of the eight 

samples. Values for acetone exceeded the range of instrument calibration in 

samples LL012340 and LL012351, and the value for methylene chloride exceeded 

the range of instrument calibration in sample LL012964. In sample LL012362, 
7, 1, 7-trichlomethane was higher than in the other samples. Benzene was 

estimated at 7 ug/L in one of the samples, but was undetected in the other 

seven. Small amounts of four unknown volatiles were occasionally detected in 

these samples. 
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Buildina 322 e An average of three volatiles were detected in each of the eight 

samples. Acetone concentration (790 ug/L) was out of calibration range in 
sample LL012588. 

guildina 33 1. An average of five volatiles were detected in each of the eight 

samples. Acetone concentration (460 ug/L) was out of calibration range in 
sample LL972407. 

Buildina 511. Sikteen vo/atiles were detected in sample LL012657, and from 
three to six voiatiles were detected in each of the other s k  samples. Sample 

LL012657 contained six detectable unknowns, and cyclohexanes and 
taichlofo~ifluoroeta~e were tentatively identified, Concentrations of some of 
these compounds were estimated at greater than 100 ug/L. 

Extrslcbble organics. Analytical results for semivolatile organic compounds are 

presented in Table L4.3.2. From 20 to 25 compounds were detected in 24 of the 

31 samples for which there were data available. Only two of the seven 

remaining samples had fewer than ten identifiable semivolatile organic 

compsunds, and those samples were Both from the measuring point corresponding 

to Building 322, The highest concentrations of semivolatile organic compounds 
included the following: 

Benzoic acid had estimated concentrations of 2.4 and 1.7 mg/L in samples 

coming from Buildings 169 and 2#1, respectively. The highest measured values 

of benzoic acid were 0.260 and 0.240 mg/L in the effluent from Buildings 511 and 
222, respectively. 

Bis(2-ethyIhexyl)phthalate was measured at a concentration of 0.340 mg/6 of 
effiuent corning from Building 298. 
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Building 331. Samples averaged 2.3 and 58.7 pCi/L of grass alpha an 
respectively. 

Buildina 571. 

beta, respectively. 
Samples averaged 72.8 and 25.7 pCj/L of gross alpha and gross 

Anaiytical Data Evaluation: 

Metals. The listed metals of interest were detected above the CRQL or the IDL 
at the following locations: 

Buildina 131. 

Buildina 151. 

Buildina 169. 

Chromium, copper, lead, mercury, silver, and zinc. 

Copper, lead, silver, and zinc. 

Chromium, copper, lead, mercury, nickel, silver, and zinc. 

Buildina 222. Antimony, chromium, capper, lead, mercury, nickel, silver, and 
zinc. 

Buildina 241. Copper, lead, silver, and zinc. 

Buildina 298. Chromium, copper, lead, mercury, silver, and zinc. 

Buildina 321. Copper, lead, mercury, and zinc. 

Buildina 322. Chromium, copper, lead, nickel, and zinc. 

Buildina 331. Chromium, copper, lead, mercury, silver, and zinc. 

Building 51 1. Cadmium, chromium, copper, and zinc. 
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Draft - Do Not Cite 
UNL/SNU Data Document 

Issue Date: June 1989 
Revision: 01 

Metals. The serial dilution was outside contra! limits with respect to zinc in 
many of the samples analyzed. The spiked sample was outside control limits with 
respect to arsenic for the on0 sample in which arsenic was detected at the 
manhole near Building 331. 

Data are Quality bevel I, except zinc, which is Quality Level 111 in the 
following samples: LLQ12022, LLQ120$4, LLo12066, LLQI 2099, LLO1 2135, 
LLQl2157, LLQ12168, LL012180, LLO-12204, LLQl2215, LL012237, LL012224, 
LL012260, LL012271, LLO12282, LLO12306, LL012317, LL012339, LL912021, 
LL912043. 

Volatile organics. Many volatiles were detected in trip blanks at the same levels 
as in some of the samples. Because several values were too low to be measured 
accurately, estimates are given. Compounds wer8 often only tentatively 
identified . 

Approximately 55% of the data were of Quality Level II. Data of Quality Level 
I II occurred when compounds were detected below the respective quantitation 
limit. Data of Quality Level I occurred in about 15% of the cases in the data 
quality summary. 

Extractable organics. Many of the concentrations are estimated values. Some 
compounds were detected in one or two, but not all, of the samples from a 
particular sampling point. As is often the case for semivolatile organic 
compounds, many compounds were detected that were only tentatively identified. 
Bis(2-ethy1hexyl)phthalate was detected in the field blank. With the exception of 
one analyte in one sample, the data are all of Quality Level II due mainly to 
tentative identification by mass spectrometry. 

Radiochemistry. Radio logical instrumentation was calibrated dai I y . I nst ru m e n t 
backgrounds and efficiencies were also determined. Control sample results were 
within 10% of the true value. 
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Environmental Prubllem: U L  2 
Request Number: LLNL 12 

7 1 

N 

Figure L4.2b. Sanitary System Effluents from Building 298 (UNL Request 12) 
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Issue Date: June 1989 
Revision: Q1 

LlNL/SNU Data Bocument 

Er?viirsnrnestaal Problem: U L  2 
Request Number: U N L  12 

Manhole 13E 
(Building 51 1 ) 

Figure L4.2d. Sanitary System Effluents from Building 51 1 (UNL Request 12) 
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SAHP NO: 

PH CUNITS) 
TEMPERATURE (DEG C) 

S A W  WO I *ww--+ 7.5 t . 5  8 . 2  

26 29 29 

w v w -  
8.4 8 . 2  

27 27 

MERCURY 

13 
35 

0.31 
19 B 28 B 

20000 24000 
34 72 

32700 56700 
4 u  

185 E 
5 8  

165 

LLB12022C LL0120331L 
LLOt2022C LL003043F 

-=!!F= 

9.6 

7.9 
2i 

25 8 
26860 

18 
23200 ’ 

4 U  
135; E ’ 

77 

0 . 3 3  
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EXTRACTABLE ORGANICS SDO NOt D112 D l l l  D106 --- t uwi. 1 TYPE t 
i UNKNOWN ACID (27.23) 
M UFIKNDNN ACID (28.61) 790 J 
X UEiKNOCaN ACID (28.78) 
I UNKNOWN ACID C28.82) 

680 J 
13 3 

FIDE, DIEOETHYlC16.93) 
22 J 

63 J 

14 J 



DRAFT DO NOT C I T E  TABLE 14.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 
BUILDING SANITARY EFFLUENTS 

S&A REQUEST8 012 
LOCATIOMs BUILDING 1 3 1  SANITARY EFFLUENTS 
W I U M I  SURFACE WATER 

SAMP NO: 
VOLATIL& ORGANICS SDG NO: 

( U G I l )  TYPE* 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROFORM 
ETHYLBENEENE 
METHYLENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 

S DISULFIDE, BIMETMYLtl6.95) 
i DISULFIDE, DIMETHYL(16.96) 
S ETHANOL t 5 .42 )  
% EfHANOLC5.52) 
X ETHANOL(5.61) 
S ETHANOL(5.65) 
% PENTANE(14.019 
M UNKNOWNC17.01) 
S UNKNOWN119.57) 
M UNKNOWNt27.41) 
i UNKNOHNt 3 e 2 )  

1818l-TRICHLBROETHANE 

LL012953A 11012964A 
0 9 1 2  6 9 1 1  ++ 

5 u  5 u  
5 u  5 u  
5 u  5 u  

5 u  5 u  
3 3  220 BE 
1 J  2 J  
5 u  5 u  
5 u  2 5  

15 10 

13 3 

15 J 

91 J 
17 J 

S J  
111 3 
1 0  J 

SAMP NO1 l L 0 1 2 0 1 1 E  l t 0 1 2 0 2 2 D  lLO12033D 
RAD1 OCHEMI STRY SDO NOS lLL7216 1 1 1 7 2 4 5  L t b 7 2 9 6  

(PCI /L  1 TYPE I 
cs-137 
GZAlPH 
GROSS-BETA 

32 0 11 
9 5  51 1 2 0  



8.2 8 .6  8 - 5  ti .t 8.1 8 .9  
24 32 29 25 22 24 

PH [UNITS) 
TEMPERATURE [REO C) 

C)  

CRt6 

SAMP NO: 

t 

MERCURY 
NICKEL 
POT AS s I uE1 
SftVER 
SODIUM 
ZINC 

32 
0.05 B 

10 B 6 U  
23UQO 23000 

10 29 
16200 23108 

132 E 64 E 

J 

* 
11.8 

27 

5 . 1  

0.05 B 

- 
8.5 
23 

7.6 6 

6 U  
29000 

25300 
97 

13 

0.06 B 
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DRAFT DO NOT C I T E  TABL& L4.3.2 ANALYTICAL DATA SUMMARY BY HEDIUM,FOR ENVIRONMENTAL PROBLEM 2 
BUILDING SANITARY EFFLUENTS 

S8A REQUESTa 012 
LOCATION: BUILDINQ 151 SANITARY EFFLUENTS 
W U M r  SURFACE WATER 

SAMP NO1 LL012044E LL012055B LL012066D 
RADIQCHEMISTWY SDG NO; LLb7267 LLL7264  L L L 7 2 9 2  

20 
17 54 59 
=@!?=v ( P C I j L  1 TYPEI T. COMPOSITf, 

Q-ALPH 
GROSS-BETA 

S8A REQUESTs 612 
LOCATION: BUPLDIIMQ 169 SANITARY €FFlUENTS 
-MI SURFACF HATER 

* TEMPERATURE <DE8 C) 33 29 27 28 28 

* 
7.9 8.1 

CONDUCTIVITY (WS/CMI 
PH (UNITS) 8.2 7.7 7.7 
TEMPERATURE < D E 0  C) 33 26 27 27 28 

-*- F I E L D  MEASUREMENTS SAMP NO1 

METALS, INCLUDINO CRt6  
tUG/ I )  

ALUMINUM 
BARIUfl 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
1 €AD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

SAMP NO: kL012077C LL012077D LL012088B i h 0 1 2 0 8 8 C  tL0120998 LL012099C 
SDG NO: LL001041F  Lt012011D Lt003043F LL012622C LLOOJOQ3F LL012Q1PD 
TYPE 1 I. COMPOSITE 

226 
18 B 6.9 B 14 B 

2 . 4  3 2.4 B 3 , 4  3 
10400  7000 8050 

15 6 U  4 U  
52 33 66 

1 5 3 0  350 404 I 

2820 B 1110 B 1610 B 
33 18 19 

9 3  46 14  B 
29000 2 7 0 0 0  2 3 0 0 0  

-*-'*P- 

6 . 8  10 6.1 

0 . 4 9  0.06 E a 
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V O L A T I L E  ORGANICS SDG NO1 0913 0912 

m U N E  
CHLOROFORM 25 9 
ETWt BENZENE 5 u  5 0  

HE CHLORIDE 130 6 
1 J  

gaag-gJB% ( U W h  1 TYPE: 

&0-155 73 52 
O-ALPH 
GROSS-3ETA 840 200 

14 0 0 
120 
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i UlJKHOWN (28 .06)  
i UNKNOWN (28.19) 
x UNKNOWN ( 2 8 . 2 9 )  

% UNKNOWN (31.Xfi) 
M UNKNOWN C31.77) 

7 3  
27 J 

120 J 

30 3 
43 J 

370 3 340 J 

1000 J 
270 J 

8 J  

930 J 

9 3  
4 J  

67 3 

O J  

O J  

100 J 
31 J 

310 d 
220 d 
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28 d 

44 J 

13 3 

6 J  

5 J  

35 J 
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DRAFT DO NOT C I T E  TABLE 1 4 . 3 . 2  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEH 2 
BUILDPNO SANITARY EFFLUENTS 

S8A REQUEST: 0 1 2  
LOCATION: BUILDING 2 4 1  SANITARY EFFLUENTS 
W I U M r  SURFACF WATER 

SAMP NO: 
METALS, HffChUDINO CR+6 SDG NO1 

( U O / l )  TYPE 8 
ALUMINUM 
BARIUM 
CADMIUM 
CALCIUM 
COPPER 
I RON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 

p SODIUM 
9 zawc 
--J 

I\) 
P 

SAMP NOr 
EXTRACTABLE ORGANICS SDG NO1 

tue/e, TYPE: 
BENZOIC ACID 
BIS<2-ETHYLHEXYL9PHTHALATE 
DI-N-BUTYLPHTHALATE 
PHENOL 
4-METHYLPHENOL 
I CAFFEINE (27 .21)  
X CAFFEINE ( 2 7 . 4 1 )  
M UNKNOWN ( 9.03) 
X UNKNOWN ( 1 1 . 7 9 )  
M UNKNOWN ( 1 2 . 4 9 )  
M UNKNOWN ( 1 2 . 6 7 )  
M UNKNOkIN ( 1 3 . 1 1 )  
i UNKNOHN ( 1 4 . 1 0 )  
3c UNKNOWN ( 1 4 . 6 8 )  
X UNKNOWN ( 1 6 . 0 7 )  
X UNKNOWN ( 1 6 . 9 9 )  
X UNKNOWM ( 1 7 . 3 7 )  
X UNKNOWN ( 1 7 . 8 0 )  
X UNKNOWN ( 1 1 . 9 9 )  
X UNKNOWN ( 1 8 . 1 7 )  
X UNKNOWN ( 1 8 . 8 3 )  

LL012168B LL012168C LL012179R LL812179C LL012180B LLO1218OC 
L L 0 0 3 0 4 3 F  LL612022C LL803043F kCQ12022C L L 0 1 2 0 6 6 6  LLQOIO41G 

% 9.2 B nRAB -%pi?= 12 R T *  CoMP 1 3  B 
2.7  B 2 . 7  B 2 u  

6 7 9 0  9890 9 0 1 0  
27 36 38 

1 0 6 0  352 512 
9.6 4 . 1  B 2.18 B 

1460 B 1870 B 855 B l a  21 22 
0 .12  B 0.05 B 0.14 B 

7 . 2  B 7 b  6 . 2  B 
14000 1 4 0 0 0  2 9 0 0 0  

6 U  34 6 U  
1 0 4 0 0  2 0 1 0 8  2 4 2 0 0  

30 E 7 2  E 1 0 1  

S I T E  
OsITr =%PP I *  @OMPO 

LL012163A LLQ12179A LL012180A 
D105 C827 D106 

-=i!?iP= 13 U 25 23 B 
13 u 10 u 3 5  
13 u 3 J  13 111 

77 J 
13 U 40 a3 

5 J  
4 5  
5 J  
8 J  

1 0 0  J 

2 J  
8 J  

13 J 

37 J 

3 J  

28 J 

320 J 

1 9  J 

1 5 0  3 

2 0 0  J 
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2 

P NO: 
PH <UNITS) 
TEflPERATURE ( D E 0  C) 

SAMP Ec01 

t 

MERCURY 
NICKEt 
PUTASSIUM 
SILVER 
SQDlUM 

8 . 3  8 . 5  8.5 8.3 8.6 8.8 
33 30 29 27 28 24 

93 
. O b 2 2  -+-* 

8 * 2  8 . 8  8 . t  9 . 4  8 . 4  
33 27 2 t  28 25 

162Q 0 
42 29 29 

9 * 7  b 8 . 3  b 11 B 
2 2 0 0 0  22000 24000 

339 98 144 
22600 24400 36500 

148 I f 4  E 

1550 B 1530 B 
0 . 8 3  0.21 

190 E 

11 

1.1 
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DRAFT DO NOT C I T E  TABLE 14.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEN 2 
BUILDINO SANI iARY EFFLUENTS 

S8A REBUESTt 012 
LOCATION; BUILDXNG 29% SANITARY EFFLUENTS 

SAMP NO, l L 9 1 2 0 1 0 A  
VOLATILE ORGANICS SDG NO: G912 

( O W L )  TYPES GRAB 
ACETONE 46 B 
CARBON DISULFIDE 
CHLOROFORN 
ETHYLBENEENE 
METHYLENE CHLORIDE 
TOLUENE 
X DISULFXDE, DIMETHYL(16.969 
)t DISULFIDE, DIMETHYL(17) 
X ETHANOLt5.38) 
N ETHANOl(5.61) 
X UNKNOWN HYDRQCARBON(47.939 
X UNKNOblN( 3.29 

f X UNKNOWN<5.33) 
4 

w 
(3 

5 u  

5 u  
4 JB 
5 u  

11 

SAMP NO: LL012191E LL012204D LLO32215D 
RADIQCMEMISTRY SDG NO: LLL7216  CLk.7245 LLL7296  

( P C I / L  3 TYPE: T.  COMP O S I T E  -- 
CE-141 32 
CE-144 62 
0-ALBH 
GROSS-BETA 
NB-95 
ZR-95 

0 
380 
1 4 0  

68 

19 
51 

0 
32 

S&A REQUEST8 Q12 
LOCATIQNi BUILDING 321 SANITARY EFFLUENTS 
=UHr SURFACE WATER 

FIFLD MEASUREMENTS SAMP N o t  LL012225 
CONDUCTIVITY (MS/CM) 0.46 
PH (UNITS) 
TEMPERATURE (DEG C) 

8 . 1  
30 

8 . 6  
32 

8 .2  7 .9  8 .6  
30 26 29 

7.9 
23 
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TABLE 14.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 DRAFT DO NOT C I T E  
BUILDING SANITARY EFFLUENTS 

S8A REPUESTi 912 
lOCATI6Ni BUILDING 321 SANITARY EFFLUENTS 
MEDIUM: SURFACE WATER 

EXTRACTABLE ORGANICS 
U W l  1 

X UNKNOWN ( 1 7 . 9 2 )  
% UNKNOWN 419.82)  
3€ UNKNOWN ( 2 0 . 1 7 )  
31 UNKNOWN ( 2 3 . 4 7 )  
f UNKNOWN ( 2 3 . 7 1 )  
M UNKNOWN (24 .549  
i UNKNOWN ( 2 5 . 1 2 )  
M UNKNOWN (25 .20)  
X UNKNOWN (25.22) 
X UNKNOWN (25 .80)  
i UNKNOWN (26 .301 
M UNKNOWN (26 .37)  
S UNKNOWN ( 2 6 . 9 5 )  
X UNKNOblN ( 2 7 . 4 3 )  

-P f UNKNOWN ( 2 8 . 2 9 )  ’- 3€ UNKNOWN (28 .361  

r3 l6 UNKNOWN ( 2 8 . 5 4 )  
UNKNOWN ( 3 0 . 1 8 )  

X UNKNOWN (3111.67) 
M UNKNOWN ( 3 0 . 7 3 )  
f UNKNOWN ( 3 0 . 8 0 )  
i UNKNOWN ( 3 0 . 8 2 )  
X UNKNOWN ( 3 0 . 9 0 )  
X UNKNOWN (30.91) 
M UNKNOWN ( 3 0 . 9 3 )  
f UNKNOWN ( 3 1 . 0 1 )  
)z UNKNOWN ( 3 1 . 8 7 )  
S UNKNOWN ( 3 2 . 1 3 )  
f UNKNOWN ( 3 2 . 4 1 )  
# UNKNOWN ( 3 3 . 3 2 )  
X UNKNOWN (33 .819  
X UNKNOHN ( 3 4 . 1 3 )  
X UNKNOGIN (36 .213  
X UNKNOWN ( 4 1 . 2 7 )  
X UNKNOWN ( 4 1 . 3 2 )  
3t UNKNOWN ( 4 1 . 8 1 )  
i UNKNOWN ( 4 3 . 8 0 )  
M UNKNOWN ACID (23 .02)  
X UNKNOtLiN ACID (25.901 
X UNKNOWN ACID ( 2 5 . 9 2 )  
i UNKNOWN ACID (28.70) 

w X UNKNOWN ( 2 8 . 4 9 )  

SAMP NO! LlO12226A LL012237A LL012248A 
SDG NO; D112 D l a l  Df05 
TYPE i =!W!F-- 

4 J  

4 5  

5 J  

10 J 
5 J  

9 5  

8 3  

17 J 

4 1  J 

26 J 

17 J 
35 J 
66 J 

45 J 44 3 

80 J 
25 J 

39 J 

9 J  

a24 J 
21 J 

190 J 

150 J 
230 J 

150 J 

38 3 

39 J 
45 3 

7 5  J 
32 J 

80 J 
48 J 

27 J 

29 J 

100 J 

1 0  J 

200 J 

10 3 

13 J 
92 J 

84 J 
88 J 
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.3.2 2 D 

B 
CRt6 CL0l20llD LL003043F ttOl2022C Lt003043F LLO12U11D 

I* cwfpo OMPOS I TE SElEMIU 40 uu - -%i%F - w f *  
(UG/L) TYPE# 

PI 
SODIUH 3270 B 3660 B 2090 B 
ZfNC 30 42 E 26 E 

SAHP MQI 
S W  NO: 
TYPE# 

IS J 

& J  

2 5  

4 J  
13 J 
2 3  
4 5  

27 J 
35 J 

31 J 

I 



DRAFT DO NOT C I T E  TABLE 14.3.2 ANALYTICAL DATA SUMNARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 
BUILDING SANITARY EFFLUENTS 

S8A REQUEST: 012 
LOCATIONS BUIkDHWO 322 SANITARY EFFLUENTS 
WIUM: SURFACE HATER 

SAMP NOI LL012931A L1012942A 
VOLATILE QRGANICS SDG NOt 6912 0912 

AC ETQ N E 
CHLOROFORM 18 11 
ETHYLBENZENE 5 u  1 JB 
METHYLENE CHLORIDE .2 38 2 J  
TOLUENE 5 u  5 u  
X ETHANOt(5.65) 

-+ r u w l  9 TYPE1 

SAMP NO: LL012259E LL012260D 11012271D 

14 8 

RADIOCHEMISTRY SDG NOS LLL7216 1117245 lf.17296 

=YP= ( P C I / L  3 TYPE1 T .  COMPOSITE; 1. 60 P 
I 0-ALPH 

GROSS-BETA --I 

c3 
d 

22 14 32 

S&A REQUEST8 012 
LOCATION: BUILDING 331 SANITARY EFFLUENTS 

UMc S U W F  W E R  

SAPIP NO: -2 w 9 3  6 - 
0.34 0.27 w* 0 . 3  

PH (UNITS9 8.2 * 8 . 4  8.6 8.2 8.a 8.1 
TEMPERATURE (DEG C) 28 27 28 22 21 20 

3.7 PH (UNITS9 8.3 8.9 3 . 3  8.3 
TENPERATURE (DEO C) 27 25 27 28 29 

wY---+*- SAMP NO: 

SAMP NQa L1012282C lL012282D i.10122938 LL012293C LL012306b fL012396C 
METALS, INCLUDING CRt6 SDO NO: LLOO3043F LLO12022C LLOO3043F Bk001041G LL0120661) ~lO%Dp841C 

BMPOSI T 4vP f a  CoIulp 4 ! P P  T *  
( U W L  j TYPE: J .  C O M P O S I ~  T .  COMPO 

ALUMINUM 27 8 
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DRAFT DO NOT C I T E  TABLE 1 4 . 3 . 2  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 
BUILDING SANITARY EFFLUENTS 

SbA REBUESTrr 012 
LOCATIONa BUILDING 331 SANITARY EFFFUENTS 
m ! J P O s  SURFACF WAm 

f U  
M U  
x u  
x u  
x u  
x u  
M U  
x u  
x u  w u  - n u  
x u  

O3 x u  
x u  
x u  
M U  
r l l  
S U  
X U  

f x u  

i 

J 
J 
1 

N 
Y 
1 
ti 
N 
N 
N 
N 
H 
N 
N 
N 
N 
N 
N 
N 

rJ ti 

SAMP NO1 
:TRACTABLE ORGANICS SDO Nor 

.NOWN (28 .65 )  

.NOWN (28 .78 )  
: M W N  ( 2 9 . 8 2 )  
:NOWN ( 30.59 9 
:blOWN (30.73) 
:NOWN ( 3 0 . 8 3 3  
:NObSN t 30.88 1 
:NOWN ( 30.98)  
:NOWM (31.07 1 
:NOWN (31 .25)  
LNOWN ( 37.84 
:NOHM < 3 8 . 0 8  1 
:NOUN 41.27 1 
;WOWN ( 4 1 . 3 3 )  
:NOW (ql.75) 
:NOWN HYDROCARBOM (21.87) 
:NOWM HYDROCARBON (23 .44 )  
:N06IN HYDROCARBON ( 2 4 . 9 4 )  
NOWN HYDROCARBON (25 .04 )  
:NOWE% HYDROCARBON (26.36) 
:NOMEO HYDROCARBON (26.52) 

( U W L )  TYPE: 

SAMP NOS 
VOLATILE OROANICS SDO NO8 

(UG/L) TYPE: 
ACETONE 
BENZENE 
CHLOROF 
ETHYL BE 
METHYL E 
TOtUENE 
1 ~ I R l - T  
f DISUL 

DISUt 
f ETHAN 
S UNKNO 
f 2-PRO 

JRM 
rJZEblE 
UE CHLORIDE 

?ICHLOROETHANE 
FIDE, DIMETHYL(16.98) 
FIDEI DIMETHYl(17) 
3 L t  5.38) 
clN(4.1) 
3AN01(8.799 

lL012282A 11012306A 
D106 Dl 57 

S I T E  

720 J 
19 3 
2 9  J 

350 J 
470 J 

1600 J 
35 J 
24 J 

100 J 
35 J 

- T *  

92 J 
97 J 

650 J 

45 J 

6 J  
9 3  

10 3 
6 3  
9 3  
7 J  

LLO126lL 3A 
G912 

= 5 - m - -  
5 u  

5 u  
2 JB 
5 U  
5 u  

22 

l L 0 1 2 6 2 4 A  
0913 - 

5 u  

5 u  
2 5  
5 u  
5 u  

4 J  

19 

11912258A 
0819 

L L  0126 35A L 19 121 34A 
6913 0817 

5 u  
EBaBgJB s u  

17 1% 
5 u  1 JB 
3 JB 5 u  

0 .9  JB  5 u  
5 U  5 u  
4 9  

17 
2 J B  
2 J B  
1 J B  
5 0  

LL912269A 
0 8 1 9  

2 J  

2 JB 
2 JB 
1 JB 
5 U  

19 

14 J 
14 J 
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DRAFT DO NOT CITE TABLE L4.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 
BUILDING SANITARY EFFLUENTS 

S8A REQUESTn 0 1 2  
LOCATIONi BUILDING 511 SANITARY EFFLUENTS 
W I l J M t  SURFACE WATER 

SAMP NO: 
METALS, IMCLUBINO CR+6 SDG N o t  

UMINUM 
( U W L )  TYPE I 

ARSENIC 
BARIUM 
CADHIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
LEAD 
MAONES I UM 
EIANGANESE 

P MERCURY 
NICKEL 

p POTASSIUM 
0 SODIUM 

ZINC 

SAMP NO: 
METALS, IWCLUDINO CR+6 SDG NOa 

( U W L )  TYPE t 
ALUMINUM 
ARSENIC 
BARIUM 
CADMIUM 
CALCXUM 
CHROP1IUP11 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
Z I N C  

LLO12317C LL012317D L L 0 1 2 3 2 8 B  l L 0 1 2 3 2 8 C  L L 0 1 2 3 3 9 B  LL012339C 
L L 0 0 3 0 4 3 F  LLO12022C L L 0 0 3 0 4 3 F  L t 0 1 2 0 2 2 C  L L 0 1 2 0 6 6 B  LLOOP041G 
T .  COMPQSIB T. COMPO MPOSITE 

7g 
35 B 3 0  UN 30 Ut4 

18 B 11 B 12 B 
33 3 B  5.3 

6800 61189 6250 
12 6 U  B U  
6 1  24 B 36 

692 289 493 

1030 B 621 B 626 b 
29 16 20 

6.9 B 7.2 B 7 . 2  B 
6100 760 B 7600 
926 0 10900 7 4 3 0  

195 E 72 & 152 

w T *  CoMPoSX 2 3 2  

88 12 119 

0.05 B 0.04 B 0.18 B 

b t P 1 2 6 7 9 B  LS012679C lL012680B tb012680C SL012691b SL012691C 
LLOOl041F L L 0 1 2 0 1 1 D  L 1 0 0 3 0 4 3 F  L101201SLD LLOO1041F LL012011’lD -- 

30 UN 30 UN 
-- 

30 UN 
2 U  3 . 3  B 9.5 0 

2.3 B 2.1 E 2 u  
200 u 200 U 200 0 
6 U  6 U  6.1  B 
3 u  10 U 3.9 B 

20 u 127 20 u 
0.5 B 0.6 B 

1 0  u 11 I PO u 
3 u  5 u  3 u  

0 . 0 3  B 0.02 B 
6 U  8 . 3  b 6 

1 0 8  u 100  U 100 u 
2 0 0  u 415 B 2 0 0  U 

6.8 B 6.5 B 4 BE 

0.44 il 

0.03 





DRAFT DO NOT C I T E  TABLE 14.3.2 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 2 
BUILDING SANITARY EFFLUENTS 

%A REQUESTs 012 
LOCATIOM; BUILDING 5 1 1  SANITARY EFFLUENTS 
W U M t  SURFACE WATER 

M 
X 
I 
f 
8 
f 
M 
56 
M 
f 
M 
f 
)t 
x 
x 
f 
X 
M 

J 
J 
J 
J 
U 
U 
U 
U 
J 
J 
J 
J 
J 
J 
U 
U 
U 
d 
J 
J 
J 
J 
il 
J 
d 
d 
J 
3 
U 
!.I 
J 
J 
J 
J 
J 
U 

EX 

m 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
EIK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 
NK 

1 

i 
I 
I 
1 
1 
t 
I 
I 
I 
! 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
f 
I 
1 
1 

TR 

nj 
JO 
JO 
JO 
JO 
JO 
JO 
JQ 
JO 
JO 
40 
40 
JO 
40 
JO 
JO 
JQ 
JO 
JO 
JO 
J 0 
10 

10 
40 
JO 
JO 
JO 
JO 
40 
JO 
JO 
JO 
40 
JO 
JO 

i o  

:1 4 

;i 
I 
4 
4 
I 
I 
4 
d 
4 
4 
4 
d 
4 
4 
d 
4 
4 
4 
3 
4 
4 
4 
4 
rl 
4 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

CTABLE ORGANICS 
( U W L )  

N ( 1 9 . 8 3 )  
N ( 2 1 . 7 3 )  
Eo ( 2 2 . 8 4 )  
NI ( 2 2 . 9 4 )  
IN ( 2 3 . 1 2 )  

( 2 3 . 8 8 )  
IN ( 2 5 . 8 4 )  
bB ( 2 6 . 0 2 )  
N ( 2 6 . 3 7 )  
H ( 2 8 . 2 5 )  
M ( 2 8 . 3 0 )  
N ( 2 8 . 3 6 )  
N ( 2 8 . 4 8 )  
bd ( 2 8 . 5 1 )  
IN (28 .67)  
IN ( 2 8 . 7 4 )  
IN ( 2 9 . 5 1 )  
E% ( 2 9 . 7 9 )  
N ( 2 9 . 8 4 1  
N ( 3 0 . 7 1 )  
M ( 3 0 . 7 4 )  
M ( 3 0 . 8 4 )  
Eo ( 3 0 . 9 2 )  
N ( 3 0 . 9 3 )  
N ( 3 0 . 9 7 1  
N ( 3 1 . 1 1 )  
N ( 3 1 . 1 9 )  
N ( 3 1 . 8 0 )  
IN ( 3 2 . 5 3 )  
IN ( 3 2 . 9 5 )  
N ( 3 3 . 4 1 )  
N ( 3 3 . 6 4 )  
N ( 3 3 . 6 8 )  
N ( 3 3 . 8 1 1  
N ACID ( 2 5 . 8 6 )  
N PHTHALATE ( 2 6 . 6 1 )  

SAMP NO1 LL012317A LL012339A i L 0 1 2 6 7 9 A  
SDO NO: D l O S  D107 D113 
TYPE1 1. COMPOSITE J .  COM PosrE - 

50 J 

kL 0 1268 OA 
DP 05 0113 D l l l  --- A 

11 0 1  2691A t L O 1  27 04A 

3 5  
6 J  

2 3  J 

1 5  J 
230 J 

47 J 
210 J 

35 J 
4 J  

3 1  J 

77 J11 
47 J 

23 J 
220 J 

18  J 

1 2  J 
14 J 

6 5  J 
1 6 0  J 

52 JB  
1200 J 

800 J 
7 6 0  3 

62 J 
35 J 
40 J 
30 J 

32 J 

95 J 

1 0  J 

9 J  
1 0  J 

60 J 
24 J 
17 J 



SAMP NOa 
VOLATILE ORGANICS SDG NO1 

[ U W L  1 TYPE1 
A-CEfBEIE 
CHLOROFORM 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TOLUENE 
XYLENE (TOTAL 1 

ETHYLEENZENE 
HETHYLENE CHLORIDE 
TtttUENE 

i12 .87 )  

A 8A 

+ p B B k q - j g - P B B h n f B - + w  28 26 22 
2 JB 
2 311 

3 3  

31 1 JB 
5 0  

0.7 J3 s u  

5 u  
5 U  
5 u  

21 
3 5  
2 5  
1 J  

89 J 

2 J3 
2 3  
5 u  
5 U  17 

2 JB 5 0  

19 16 
2 JB 1 JB 
2 JB 5 u  
1 JB 1 JB 
4 3  5 u  

LL 91 23O5A 
Ot21  + 

16 B 
2 JB 
2 J B  

0 . 9  JB 
1 3  
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heterogeneous with respect to contaminant considerations. Because heterogeneity 
could only be suspected and not absolutely identified, and low concentrations sf 
potential contaminants were suspected, a sampling approach that would recognize 
potential outside influences was used. The area was not stratified and composite 
samples were not taken. Starting 1Q ft above the area where suspected runoff 
from the waste staging area initiated, the ditch was to be divided into an 80- 
segment grid, with samples collected at randomly selected segments. However, 
when the Sampling Team arrived on-site, they found that the ditch was only 60 
ft long; therefore, only three sample locations were used. 

Samples collected were LLO13012, Lu313023, and LL013034 at grids 6, 26, and 46, 
respectively. Sample LL013045 (grid 66) was not collected. Because the 
suspected runoff from the area would result in continuous "charging" of the 
ditch, the necessity of collecting a subsurface sample was eliminated. Small bits 
of asphalt were seen in the first 6 in. of sediment at all three sampling 
locations. These samples were collected between 1320 and 1342. The sampling 
area was located to the west of the 629 storage area and not to the west of the 
61 2 staging area as previously believed. Automobiles traveling on the nearby 
road may have affected the samples. 

4.8.2.2 Analytical Design 

The parameters analyzed for LLNL Environmental Problem 3 were volatiles, 
semivolatiles, ICP-metals, gross alpha, gross beta; special interest in chlorinated 
solvents. No field measurements were required. 
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Radiochemistry. Sediment samples averaged 85 
alpha and gross beta, respectively. 

with readings of I6,OOO and 38,000 pCi/kg gross alpha and &eta, respectively. 
However, sample LL073812 was the highest 

Analytical Data Evaluation: 

Metals. The following metals of interest were detected above the CRQL in the 
samples for Request 13: barium, beryllium, cadmium, chromium, copper, nickel, 
and zinc. 

Volatile organics. 
not in the blank. 

Low levels of methylene chloride were found in samples, but 

W a m l e  organics. Diacetone alcohol had the highest concentration in these 
samples (17 to 28 mgjkg). 

Radiochernisby. Three sediment samples from the Building 612 staging area were 
analyzed for gross beta and gross alpha. Results are given in Table 14.3.3. 

4.8.4 Limitations and Qualifications 

Data Quality Level: 
The analytical data are Quality Level II. 

The sampling plan and sampling are rated Quality Level I. 

Field Data: 
of the ditch was only 60 ft instead of the 80 ft originally estimated. 

Three grab samples instead of four were taken because the length 

Anatytical Data: Most of the compounds were Quality Level II for volatiles and 
semivolatiles with the exception of diacetone alcohol. The plan called for 
special attention to chlorinated solvents. None of the tentatively identified 
compounds contained chlorine and others were marked "unknown" and could not 
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Ehvironinnmal Problem: UNL 3 
Request Number: LLNL 13 

LLQ13034 
(Grid 46)- 

LLOI 3023- 
(Grid 26) 

LL013012- 
(Grid 6) 

Avenue H- 

N Outer Loop Road 

/ 

I 
Grassy 
area 

629 
S to sag e 

Area 

Ditch 

lunoff/Sediment from the Building 61 2 
ing Area ( M L  Request 13) 
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DRAFT DO NOT C I T E  TABLE L4 .3 .3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 3 
RUNOFF/SEDIMENT FROM THE BUILDING 6 1 2  STAGING AREA 

S8A REQUEST: 013 
LOCATION: WUNQFF/SEDIMENT FROM BUILDING 612 STAGING AREA 
m U M 8  SEDIMENT 

SAMP NOa LL013012C LL013023C LL013034C 
METALS, INCLUDINO CR+6 SDG N o t  L L O l l O l O C  L l O l l O l O C  L L O l l O l O C  

@Ykimi--- ( M W K G )  TYPEr 
AL UMI NUM 
BARIUM 27 2 1 7 5  153 
BERYL L I UM 0.92 0 .48  B 0.45 B 
CADMIUM 1.1 0.67 B 0.46 B 
CALCIUM 5 0 7 0  M 3 3 2 0  3t 3000 
CHROMIUM 5 7  E 32 E 31 E 
COBALT 1 0  9.9 11 
COPPER 22 19 19 
IRON 3 1 7 0 0  M 1 6 5 0 0  X 1 5 6 0 0  % 
LEAD 8.8 B 11 B 8.4 B 
MAGNESIUPI 5 7 8 0  3440 3250 
MANGANESE 628 X 578 E 6 5 0  )t 
NICKEL 67 t4X 39 NX 34 N% 
POT ASS I UM 37  00 2 7 0 0  2300 

f SILVER 0.98 fl 0 .94  U 1.3 B - SODIUM 396 B 2 0 0  B 187 B 
VANADIUM 59 38 4 3  
ZINC 51 33 33 

SAMP NOS 
EXTRACTABLE ORGANICS SDO NO: 

( U W K G )  TYPE: 
bfS(2-ETHYLHEXYb)PHTHAkATE 
E ALIPHATIC HYDROCARBON t 4 . 8 8 )  
32 ARYL H 
% DIACET 
S DIACET 

POSSIB 
X POSSIB 
% POSSIB 

POSSIB 
X PROBAB 
% PROBAB 
% UNKEi3M 
X UNKNOW 
X UNKNOW 
X UNKNOW 
M UNKNOW 
X UNKNOW 
M UNKNOW 

I' 
' l  
i 

I J  
11 
1 1  

' I  
' I  
' I  It 

If It 

It It 

It 
It 

(DROCARBON C 8.22) 
3NE ALCOHOL t 6.26) 
3NE ALCOHOL t 6.35) 
L E  ALCOHOL 7 . 7 3 )  
LE ALIPHATIC KETO t 3 . 4 3 )  
L E  AMIDWAHINE 6.85) 
- E  AMIDEIAMINE t 7.919 
,E ALIPHATIC HYDR (3.39) 

J ( 4 . 5 8 )  
9 ( 5 . 6 2 )  
J ( 5.65)  
J ( 5.82)  
J 6.619 
J t 6 .85 )  
J ( 7 . 0 7 1  

LE ALIPHAVIC HYDR ( 4 . 8 9 )  

l L 0 1 3 0 1 2 B  lkOP30231) bL013034B 
LhOO1018 LLOOPOl8 LLOOIb018 

*%- 
790 3 
220 J 550 J 

'23000 3 2 8 0 0 0  J 
140 3 
4 2 0  J 
2 4 0  J 

340 J 8 0 0  J 
2 5 0  J 

1 6 0 0  J 
190 J 

1 2 0 0  J 
4300 3 

120 J 
160 3 
360 J 760 J 

17000 J 

2200 J 



P ti01 B U B 
EXTRACTABLE ORGANICS SDO NO: i t001018 --- tUOfKG) TYPE: 

II. UMKN OWN C 7.lS) 
i UNKNOWH ( 7.97) 130 J 
% UWKNOWN ( 8 . 9 2 )  840 3 
X UNKNOWN C 8.94) 400  3 

82 3 
250 3 

zao J 

lllU00 GROSS-BETA 38000 22000 





4-154 



Draft - DQ Not Cite 
LLNL/SNU Data Document 

Issue Date: June 1989 
Revision: 01 

4.9.2 Sampling and A r d y t k A  Design 

4.9.2.1 Sampling Design 

A grab sample (Sampling Method: Reference €3.2.38 and E4.2.4) was to be 
collected from each of the 13 tanks or sumps included in this environmental 
problem. These tanks were selected by the DOE Survey Team based on their 
review of site information. Coordination with LLNL personnel was needed to 
collect representative samples from tanks or sumps that were not in tandem. All 
tanks or sumps were believed to be accessib%e faom the top and equipped with a 
pump that could be used to mix the contents before sampling. Although mixing 
could affect the volatiles, this is the normal operation when the effluent is being 
discharged to the sanitary system, so the analyses would yield an accurate 
sample of what was routinely being discharged. The tanks were considered a 
homogeneous population. Although there were specific differences in suspected 
discharges, there was enough commonality in discharge to make this assumption. 
To further assure and support this assumption, each parameter was requested at 
least three times. The sample was to be collected when the tank/sump was at 
least half full. The contents of the tank or sump were mixed manually or by 
pump for at least 2 min before the sample was collected. The TIP was used as a 
safety precaution when the tanks were being sampled. 

Individual requests for LLNL Environmental Problem 4 are described below. 

Request 14: Building 131, Tank 21R (Fig. 4.4a). This tank was selected because 
it was a larger (4000 gal.), older (1971), rubber-lined concrete tank. LLNL 
continuously analyzes the tank for only alpha, beta, copper, chromium, nickel, 
zinc, pbl, and tritiated water. This was a sola tank with no backup. Data on 
other metals used in Building 131, plus organics and tritium, were needed. This 
tank was 12 ft x 12 f t  and 7 ft deep. At the time of sampling, there was 
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R e q u e s t  17: BuiMing 141, Sump 43R (Fig. 4.w. This sump was selected because 
it was a small (450 gal.), new (1980), PVC-lined concrete sump. It was being 
analyzed for alpha, beta, copper, chromium, nickel, zinc, trichloroethylene (TCE) , 
acetone, and pH. Data on other organics, beryllium, mercury, fluorides, and 
nitrates were needed. 

Sump 43R was located to the east of Building 141. It was the southernmost in a 
series of three sumps. The conditions of sampling were the same as described 
for sump 42R. The distance to the contents was approximately 7’ ft. There was 
a strong, possibly organic chemical odor in the sump. Sample LLQ17816 was 
collected at 1 I18 on 13AUG87. 

Request 18: Building 151, Tank 21R (Fig. 4.443). This tank was selected because 
it was a large (4000 gal.), old (1972) sump constructed of concrete. It was 
being analyzed for alpha, beta, pH, and tritium. Analyses for organics, metals, 
fluorides, and nitrates were needed. 

Tank 21R was a sump for wastes (lab sinks, drains, etc.) from Building 151. The 
contents were circulated to tank 2263 for retention and pumping for disposal. 
When the sump tank (21R) was filled, it was transferred to tank 22R for 
retention. The distance to the contents was approximately 12 to 15 ft. The 
contents could not be circulated or agitated for sampling. Sampling was done 
with a stainless steel dipper. A PID reading of 14 ppm (benzene equivalent) 
was noted. Sottle E VOC) was not collected. Instead bottles F through I were 
renamed E through H. Sample LL018017 was collected at 1345 on 13AUG87. The 
day was clear and warm (90°F), with gusty winds. 

Request 19: Building 156, Tank 22R (Fig. 4.49. This tank was selected because 
it was a large (4680 gal.), new (1983) steel tank. It was being analyzed for 
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analyzed for alpha, beta, copper, chromium, nickel, zinc, and pH. Data on other 
metals, cyanides, and organics were needed. 

This was the second of two tanks sampled at Building 222. Standing water in 
tank 22R was approximately 13 in., as indicated on the level meter. 
Recirculation pumps could not operate with this amount of fluid, so the tank was 
manually mixed with the dipper. Sample LL021012 was collected at 1145 on 
11AUG87. The temperature was approximately 8OoF with a clear sky, low 
humidity, and winds at 0 to 5 mph. 

Request 22: Building 231, Sump 31R (Fig. 4.41. This sump was selected because 
it was a smalf (250 gal.), old (1959), tar-lined concrete sump. It was being 
analyzed only for alpha, beta, silver, berylluim, total identifiable chlorinated 
hydrocarbons (TICH), pH, tungsten, and yttrium. The sump "failed" the analysis 
(usually high alpha) 36% of the time. Data on conventional metals, other 
organics, and uranium were needed. 

There was a deviation from the sampling plan for this request. Sampling 
personnel could not obtain access to the area of the sump to be sampled, but 
were assured by two LLNL personnel that the sump had been closed and filled 
with sand. Sump 41R was sampled instead. Because sump 41R did not have a 
pump for mixing the contents, the sample was collected by pumping the contents 
to a tank and collecting from the top of the tank. Sample LL022013 was 
collected at 1149 at this site. QC rinsate LL022024 was taken at 1040 prior to 
collection of the first sample at Request 22. 

Request 23: Building 231, Sump 33R (Fig, 4.4j). This sump was selected because 
it was a small (250 gal.), old (1959), unlined concrete sump. It was being 
analyzed only for alpha, beta, silver, beryllium, TICH, pH, tungsten and yttrium. 
The sump "failed'@ the analysis (usually high alpha) 30% of the time. Data on 
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200 gal. and pumped into two retention tanks. Mixing was not routinely done 
in the sump, but afterwards in the tanks. The contents of the sump came from 
the metallurgy and ceramic labs, per J. Loftis. The waste was recirculated in 
the tanks, sampled, and sent for analysis. The ORNL Sampling Team manually 
stirred the contents of the sump prior to samplin e The sump depth was 
approximately 4 ft, and there was about 1 ft of solution in the sump at the time 
of sampling. The tank numbers were TWCH-I and TWCH-2. Sample LL025016 
and field preservative blank LL025027 were collected at 1030 and 920, 
respectively. The Sample Request Log Sheet did not match the DO€ LLNL 
Survey Sampling and Analysis Plan. The Log Sheet was corrected. 

Request 26: Building 492, Sump 41R (Fig. 4 .h ) .  This sump was selected because 
it was large (2900 gal.), new (1984), and constructed of concrete and steel. It 
was being analyzed only for copper, chromium, nickel, zinc, TICH, percent of 
ethanols, and total dissolved solids (TDS). There was no backup sump. Data on 
radioactivity, uranium, and nonchlorinated organics were needed. 

The Sampling Team arrived on-site at 1500 on 12AUG87. The temperature was 
approximately 90°F, the sky was clear, and there was little to no wind. The 
water surface was approximately 20 ft below the top of the sump. The depth of 
the water was undetermined. The contents of the sump were light pink in calor 
with a pungent, putrid odor. Sample L1026017 was collected at this sump at 
1510. 
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Request 18: The parameters analyzed were volatiles, ICP-metals, AA-mercury, 
gross alpha, gross beta, uranium, and anions. The field measurements taken were 
sample temperature and pH. P1D readings were taken as a safety precaution 
when sampling tanks. 

Request 19: The parameters analyzed were volatiles, ICP-metals, AA-mercury, 
gross alpha, gross beta, uranium, and anions. The field measurements taken were 
sample temperature and pH. PID readings were taken as a safety precaution 
when sampling tanks. 

Request 20: The parameters analyzed were volatiles, ICP-metals, AA-mercury, 
cyanide, gross alpha, gross beta, gamma scan, and tritium. The field 
measurements taken were sample temperature and pH. ID readings were taken 
as a safety precaution when sampling tanks. 

Request 21 : The parameters analyzed were volatiles, ICP-metals, AA-mercury, 
cyanide, gross alpha, gross beta, gamma scan, and tritium. The field 
measurements taken were sample temperature and pH. PID readings were taken 
as a safety precaution when sampling tanks. 

Request 22: The parameters analyzed were volatiles, sernivolatiles, ICP-metals, 
AA-mercury, gross alpha, gross beta, gamma scan, tritium, total uranium, and 
uranium. PID 
readings were taken as a safety precaution when sampling tanks. 

The field measurements taken were sample temperature and pH. 

Request 23: The parameters analyzed were volatiles, semivolatiles, ICP-metals, 
AA-mercury, gross alpha, gross beta, gamma scan, tritium, total uranium, and 
uranium. PI0 
readings were taken as a safety precaution when sampling tanks. 

The field measurements taken were sample temperature and pH. 
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Conductivity of the contents of the smdl sump in Building 237 was 0.85 

millisiernens per centimeter (mS/cm). Conductivity of the contents of the large 

sump in Building 492 was 7.55 rnS/cm. 

Field Data Evaluation: 

Requests 14 throuah 26. Of the original 13 requests, Request 23 could not be 
fulfilled because sump 333 in Buildin 31 was decommissioned and filled with 
sand. In addition, sump 31W in Buil 236 was also dilled with sand. For this 
reason, sump 41 R was sampled in its place. The latter sump served Building 231. 

. pH values ranged from 1.9 to 11.6. 

Analytical Data: 

Anions. Of a iota1 of 13 requests for this environmental problem, Requests 15, 

76, 77, IS, 79, and 25 requested anion analysis. The results of the analyses are 
shown in Table 64.3.4. Of the five anions normally sought, the samples from 

sump 42R of Building 141 and tank 21R of Building 154 contained the five anions 
in concentrations exceeding the method detection limit (MOL) set at QRNL Two 

samples contained four anionic constituents, and two samples contained two 

constituents above the MOL. 

The chloride concentrations ranged from 72,000 to 290,O ug/L; five of the six 

samples showed chloride above the MDL. All six samples contained fluoride in 

concentrations ranging from IO00 to 32,000 ug/L. Five of six sampes contained 

nitrate above the MDL, with the highest concentrabbon being obsesved in tank 

228 of Building 151 at 1,300,000 ug/L. Ortho-phosphate was found in two 
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detected, chromium was 1190 ug/b, copper 5830 ug/L, lead 7700 ug/L, nickel 157 
ug/L, and zinc 326 ug/L. Other metals detected were aluminum, iron, manganese, 

potassium, and sodium. 

Reques t 77 (Building 141, sump 43R). Analytical data for metals collected from 
an unsealed container are presented in Table L4.3.4. Of the 17 metals detected, 

the following 6 were below the CRQL or the IDb in the sample: arsenic, 
barium, cadmium, magnesium, mercury, and potassium. Of the remaining metals 

detected, chromium was 190 ug/L, copper 6350 ug/L, lead 34 ug/L, nickel 14 

ug/L, and zinc 7670 ug/L. Other me detected were aluminum, calcium, iron, 

manganese, sodium, and total uranium. 

Reuuest 18 (8uilding 151, tank 21R). Analytical data for metals collected from 
an unsealed container am presented in Table 64.3.4. Of the 17 metals detected, 

the following 5 were below the CRQL in the sample: arsenic, barium, calcium, 

magnesium, and silver. Of the remaining metals detected, cadmiurn was 19 ug/L, 

chromium 14 ug/L, copper 322 ug/L, lead 163 ug/L, mercury 3 ug/L, nickel 149 

ug/L, and zinc 1790 ug/L. Other metals detected were aluminum, iron, 

manganese, potassium, and sodium. 

Request I9 (Building 151, tank 22R). Analytical data for metals collected from 
an unsealed container are presented in Table L4.3.4. Of the 16 metals detected, 

arsenic, barium, and magnesium were below the CRQL in the sample. Of tbe 

remaining metals detected, cadmium was I2 ug/L, chromium 23 ug/L, copper 362 

ug/L, lead 86 ug/L, mercersy 9.9 ug/L, nickel 32 ug/6, and zinc 1550 ug/L. 

Other metals defected were aluminum, calcium, iron, potassium, and sodium. No 

Request 20 (Building 222, tank 21R). Analytical data for metals collected from 
an unsealed container are presented in Table 64.3.4. Of the 18 metals detected, 

the following 4 were below the CRQL in the sample: arsenic, barium, 
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magnesium, and vanadium. Of the remaining metals detected, cadmium was 8 

ug/L, chnomiurn 158 ug/L copper 107 ugh, iead 713 ug’, mercury 6.2 ug/L 
nickel 157 ug/L, silver 73 ug/L, and zhc 757 ug/L. Other metals detected were 
aluminum, calcium, iron, manganese, potassium, sodium, and vanadium. 

Regyest 2 I (Building 222, tank 22R). Analyiicai data fur metals collected from 
an unseaied container are presented in Table L4.3.4. Of the 19 metals detected, 

the foilwing 6 wem blow the CRQL in the sample: arsenic, barium, cobalt, 
magnesium, potassium, and vanadium. Of the remaining metals detected, cadmium 

was 12 ug/L, chromium 106 ug/l, copper 279 ug/L, lead 172 ug/L, mercury 23 

ug/L, nickel 49 ug/L, sihrer 54 ug/2, and zinc 143 ug/L Other metals detected 

were alunsinum, calcium, iron, manganese, and sodium. 

Reuuest 22 (Building 231, sump 41R). Analytical data for metals collected from a 

sealed container are presented in Table L4.3.4. Of the 21 metals detected, 

arsenic, barium, and magnesium were MJQW the CRQL in the sample. Of the 
remaining mews detected, beryllium was 225 ug/L, cadmium 8.8 ug/L, chromium 

49 ug/L, copper 1070 ug/L, lead 319 ug/L, mercury 0.36 ug/L, nickel 180 ug/L, 

silver 26 ug/L, and zinc 333 ug/L. Other metals detected were aluminum, 
calcium, iron, manganese, potassium, sodium, and total uranium. 

w e s t  23 (Building 231, sump 33R). 8ecause this sump had been drained and 

filled with sand, no sampling was done. 

Fleuuesf 24 (Building 298, tank 4IR). Analytical data for metals culfected from 

an unsealed container are presented in TiWe 14.3.4. Of the 77 metals detecied, 

the following 4 were below the CRQL in the sampler arsenic, barium, cadmium, 

and magnesium. Of the remaining metals detected, beryllium was 145 ug/L, 
chromium 95 Irg/L, copper 509 ug/L, lead 212 ug/L, mercury 3 ug/L, nickel 19 
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ug/L, and zinc 202 ug/L 

manganese, potassium, and sodium. 

Other metals $etected were aluminum, calcium, iron, 

Reuues t 23. (Building 321, sump 31R). Analytical data for metals collected from 

an unsealed container are presented in Table 64. .4. Of the 21 metals detected, 

the following 4 were below the CRQL in the mple: magnesium, selenium, 
silver, and vanadium. Of the remaining metals detected, antimony was 100 ug/L, 

barium 1040 ug/L, beryllium 31 ug/b, cadmium 30 ug/L, chromium 69 ug/L, 

copper 4330 ug/L, lead 2700 ug/L, mercusy OO ug/6, nickel 181 ug/L, and zinc 

1470 ug/L Other metals detected wwe inum, cakium, cobalt, iron, 
manganese, potassium, and sodium, 

Reuuest 26 (Building 492, sump 41R). Analytical data for metals collected from 
an unsealed container are presented in Table L4.3.4. Of the 20 metals detected, 

the following 7 were below the CRQL in the sample: antimony, arsenic, barium, 

beryllium, cobalt, mercury and vanadium. Of the remaining metals detected, 

cadmium was 13 ug/L, chromium 63 ug/L, copper 74 ug/L, lead 265 ug/L, nickel 

126 ug/L, and zinc 8610 ug/L. Other metals detected were aluminum, calcium, 

iron, magnesium, manganese, potassium, and sodium. 

Volatile organics, In 

the 12 samples taken (Requests 14-22 and 24-26), the number of volatiles 

detected ranged from 6 to 20, with an average of 13. In two containers 

(Building 731 [tank 21R] and Building 141 [sump 42R]) the concentration of 

1, 1, I-trichloroethane was approximately 200 ug/L. Carbon tetrachloride was 

present in six samples, with the greatest concentration being 220 ug/L in sump 
43R, Building I4 1. The I92-dichloroethane concentrations were estimated at 370 
ug/L in bank 21R at Building 1591 (Request 78) and detected at 110 ug/L in tank 

22R of Building 151 (Request 19). Methylene chloride was a% 650 ug/L in sump 

41R of Building 231. The 2-butanone concentrations exceeded 700 ug/L in 

Analytical data for volatiles are presented in Table L4.3.4. 
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Rwues t 14 (Building 131, tank 2 1 4  Sample LL014013H contained 30 pCi/L and 
130 pCi/L of gross alpha and beta, respectively. Sample LL014013l contained 30 
pCi/L of tritium. 

Request 15 (Building 141, sump 41R). Gross alpha was not detected. Gross beta 

activity was 76 pCi/L. 

Reuues t 16 (Building 141, sump 42R). Gross alpha was not detected. Gross beta 
was 3.5 pCi/L. 

Request 17 (Building 141, sump 43R). Gross alpha was not detected. Gross beta 

was 24 pCi/L. 

Reauest 18 (Building 151, tank 21R). Gross alpha was 32 pCi/L. Gross beta was 
8 pCi/L. 

Request 19 (Building 151, tank 22R). Gross alpha was 41 pCi/L. Gross beta was 
86 pCi/L. 

Request 20 (Building 222, tank 21R). Grass alpha was 38 pCi/L. Gross beta was 

I10 pCi/L. Tritium measured 65 pCi/L. 

Request 21 (Building 222, tank 22R). Gross alpha was 43 pCi/L. Gross beta was 
46 pCi/L. Tritium was not detected. 

Request 22 (Building 231, sump 41R). Tritium was 590 pCi/L. Uranium was 1,744 

pCi/L. Cesium- 137 was 7.6 pCi/L. 
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Reaues t 17. Chromium, copper, lead, nickel, and zinc. 

Reaues t 18. Cadmium, chromium, copper, lead, mercu , nickel, and zinc. 

Reques t 19. Cadmium, chromium, copper, lead, mercury, nickel, and zinc. 

Request 26. Cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc. 

Request 21. Cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc. 

Request 22. 
and zinc. 

Beryllium, cadmium, chromium, copper, lead, mercury, nickel, silver, 

Request 24. Beryllium, chromium, copper, lead, mercury, nickel, and zinc. 

Request 25. Antimony, barium, beryllium, cadmium, chromium, copper, lead, 
mercury, nickel, and zinc. 

Request 26. Cadmium, chromium, copper, lead, nickel, and zinc. 

Volatile organics. As would be expected, the tanks and sumps were contaminated 
to varying degrees with various volatiles. 

Extracbble organics. 

Request 22. Benzoic acid (58 ug/L), 4-chloro-3 methylphenol (27 ug/L), and 
4-methylphenol (67 ug/L) were present. 

Request 24. Benzyl alcohol was present at 40 ug/L. 
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because several anions exceeded the ORNL-MDL; thus, the results are useful. 
The ICP data are Quality bevel 1 with four exceptions for zinc. About one-half 
of the data for volatiles were Quality Level I or I I ;  Quality Level 111 was due 
mainly to detection level. In sampies requesting semivolatiles, most of the 
compounds were detected in very low concentrations. Possible low semivolatiles 
are due to tentative identification by mass spectrometry and to exceeding the 
holding times. Details on analytical data quality levels for specific parameters 
are given below. 

Anions. Calibration was verified using the NSS standard; detector response was 
also verified. Quality control solutions were within +10%, which is in 
compliance with EPA requirements. A duplicate for SDG LL025016J was not 
analyzed; all other duplicate results were in conformance. All spike results were 
in compliance except the NO3 result of SDG LLO18017E where the recovery was 
130%. Holding times were exceeded by over 5 days for fluoride and nitrate for 
samples LLO15014F and LLO15025F. Anion data are Quality Level II primarily 
because the detection limit is above the MDL set by DOE. 

Cyanide. The quality control solution from EPA was analyzed and the result 
was &IO%, which is in compliance. The cyanide 
analysis is rated Quality Level II principally due to the absence of duplicate or 
spike samples. 

Ail holding times were met. 

Metals. Duplicates, spiked samples, and serial dilutions were generally within 
control limits for these samples. Serial dilution was beyond control limits in 
some cases with respect to zinc. 

Data are Quality Level I in all cases except zinc in the samples LLO14013, 
LL015025, LL022013, and LL022024. Because zinc data for these samples are 
unusable, they are Quality Level I l l .  
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Environmental Problem: U L  4 
Request Number: Ut 14 

3rd Street 

I- 

LLOl4013 

Bldg. 131 

2? 
CD 
3 c 
CD 
m 

Figure L4.4a. Building 131, Tank 21 R (LLNL Request 14) 
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En\nironmermtal Problem: LLNL 4 
Request Number: LlNL 16 

Sump 42W 

LL016015b 

P 
Sump 41 

Sump 43R 

Figure L4.4~. Building 141, Sump 4 2 R  (UNL Request 16) 
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Environmental Problem: UNL 4 
Request Number: U L  18 

, 

Bldg. 151 

(Contents are circulated from ~ a n k  21 R to Tank 22R for sampling.) 

Figure L4.4e. Building 151, Tank 21R (UNL Request 18) 
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Figure L4.4f. 8uiMing 151, Tank 22R (UNL Request 19) 
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Environmental Problem: LLNL 4 
Request Number: UNL 20 

Asphalt 
parking 
I 

Control tax-+++ 

1 

Pohaal to 21 R 
LLQ20011 

Portal to 22R 

Trailer L 

Figure L4.49. Building 222, Tank 21 R (LlNL Request 20) 
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Environmental Problem: LLNL 4 
Request Number: LLNL 22 

Tank  
TWL-3 Tank 

TWL-1 Bldg. 231 Sump 
41 R \ LL022013 

I Sample t aken  from top of TWL-1 tank 

NOTE: Sum 41 R was substituted 
for 8 ump 31 R 

Figure L4.4i. Building 231, Sump 41R (UNL Request 22) 
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Environmental Problem: LLNL 4 
Request Number: U L  24 

Figure b4.4k. Building 298, Tank 41 R (UNL Request 24) 
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Environmental Problem: U b  4 
Request Number: LJNL 26 

Outer Loop Road I Gat e 

- 20ft below surface 
LL0026017 

Asphalt 

Asphalt 

Figure L4.4m. Building 492, Sump 41 R (UNL Request 26) 
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RETENTION TANKS AND SUMPS 

S8A REQUESTi 0 1 4  
COCATION: BUILDING 131 TANK 21R 

I U M D  SEALFD C O N T W E R  

ELD MEASUREMTS SAMP NO: m 1 4 0 1  3 
8 . 6  

29 
d * T S )  
TEMPERATURE (DEG C) 

SAMP NO, LL014013F 1 1 0 1 4 0 1 3 0  
METALS, INCLUDING CR+6 SDG Not LLOO1041F l L 0 1 4 0 1 3 G  

ARSENIC 7.6 B 
BARIUM 4 . 7  B 
CA DM 1 UM 4 . 5  B 
CALCIUM 202 B 
CHROMIUM 194 
COPPER 822 
IROM 256 0 
1 €AD 1319 7 MAGNESIUM 51 3 - #ANOANE%E 19 

3 MERCURY 2.6 
NICKEL 67 
POTASSIUM l50000 
SILVER 0 . 9  B 
SODIUM 15800 
ZINC 180 

*- < UG/& 1 TYPE I 
ALUMINUM 

SAMP No6 LL014013E 
METALS, INCLUDING CR+6 SDO NO$ LL015025E 

'toc w < UWMC 1 TYPE: 

SAMP NO: LLQ14Q13A 
VOLATILE ORGANICS SDO NO: 0808 

ACETONE 
METHYLENE CHLORIDE 9 1  B 
TRICHLOROETHENE 7 
1 8  1-DICHL OROETHANE 2 3  
181-DICHLOROETHENE 2 3  
18181-TRICHLOROETHANE 210 E 

+ ( U W t . 1  TYPE: 



01 31 
R A D I  QCHEflf STRY SDG NO: LLL7208 LtLt208 

--m----- 7YPE I 

OROSS-BETA 130 
H-3 30 

9 8  

421 B 
8 8  

MERCURY 
NICKEL 

ZINC 

POTASSIUM 200 0 
s a m P i  

\ 



DRAFT BO NOT C I T E  TABLE 14 .3 .4  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 
RETENTION TANKS AND SUMPS 

$&A REQUEST: 015 
LOCATION: BUILDING 1 4 1  SUMP 41R CHROMATE SUMP 
1 

SAMP NO: LL015025A 
VOLATILE ORGANICS SDG NO: 0 8 1 0  

ACETONE 
ETHYLBENZENE 1 J  
METHYLENE CHLORIDE 13 B 
TOLUENE 1 J B  

* ( U W L 9  TYPE I 

SAMP NO: L L Q 1 5 0 2 5 I  
RADIOCHEMISTRY SDG NO: LLL7208 

b-ALPH 
GROSS-BETA 14  
H-3 220 

- (PCI/L)  TYPEt 

1 

(0 
--I 

b, S8A REQUESTt 015 
LOCATION8 B U I l D l H G  141 SUMP 41R CHROMATE SUMP 
~ U M E  UNSEALED C O N T U E R  - SAMP NO8 

TEMPERATURE (DE8 C) 24 

SAMP Not t L O l 5 0 1 4 F  
ANIONS AND CYANIDE SDG NO: L L 0 1 5 0 1 4 F  

( U @ / i )  TYPE GRAB 
R U O R I D E  20000 
NITRATE-N 24000 

SAMP NOr L L 0 1 5 0 1 4 8  LL015014H 
METALS, INCLUDING CR+5 SDO NO: LLOO1041F LL014013G 

ALUM1 NUM 70400  
ARSENIC 0.8 B 

(UGfL) TYPE: GRAB DRAL 
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v
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DRAFT DO NOT C I T E  TABLE 14 .3 .4  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMEMTAL PROBLEM 4 
RETENTION TANKS AND SUMPS 

S8A REQUEST: 015  
LOCATI6Mr B U I L D I N G  1 4 1  SUMP 41R CHROMATE SUMP 
W I U M n  UNSEALED CONTAINER 

SAMP NO: LLQ150141 
RAD1 QCHEMI STRY SDG NO: Ltt7208 

( P C I I L  1 TYPE, GRAB 
Q-ALBH 0 
GROSS-BETA 76 

SdA REQUEST: 016 
LOCATIONt bUILD%bsO 1 4 1  SUflP 42R 
W U M r  UNSFALED C U N F R  

D SAMP NO: 
PH tE::s,MEASu-TS 

f TEMPERATURE (DEG C) 

m SAMP NO8 

--I 

L!J 

ANIONS AND CYANIDE SDG NO8 < UGIL 1 TYPE I 
CHLORIDE 
FLUORIDE 
MITRATE-M 
O-PMOSPHATE-P 
SULFATE 

SAMP NO: 
METALS, INCLUDING Cc)+6 SDG N O t  

t U G I b )  TYPE: 
ALUMIN UM 
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
1 EAD 
MAGNESIUhl 

* 
2 1  

Lb. 016 015E 
l L 0 1 6 0 1 5 E  

32000 
57 00 

21000 
44000  

=f%m--- 

l L 0 1 6 0 1 5 F  l L 0 1 6 0 1 5 0  
LL012066B LL014013G 
GRAB - 

2.7 3 
9 5 3  

10 B 
4 . 7  B 

4960 8 

5030 
3550 

1 1 9 0  

1 7 0 0  
386 B 
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TABLE 1 4 . 3 . 4  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOT C I T E  
RETENTION TANKS AND SUMPS 

SBA REQUEST: 017 
LOCATIOMI BUILDING 141 SUMP 43R 
jdEDXUM : UNSEAL ED C O N f A I m  - F I E L D  MEASUREMENTS SAMP NO: 
PH (UNITS)  
TEMPERATURE (DE@ C)  23 

SAM? NO: l l D l 7 Q 1 6 E  
ANIONS AND CYANIDE SDO NOt l L 0 1 6 0 1 5 E  

!Y%m--- tUG/L, TYPE : 
CMt ORI DE 
FLUOR1 DE 1 2 0 0 0  
ESITRATE-N 62QO 
SULFATE 2 1 0 0 0  

SAMP NO, 
p METALS, XMClUBINQ CRt6 SDG N O $  

I ( U W L )  TYPE: - A L W I N U M  
ARSENIC 
BARIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COPPER 
IRON 
1 EAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
URANIUM, TOTAL 
ZINC 

11017016F 1 1 0 1 7 0 1 6 0  
11 6 12066 3 11 01 4013G 

1 B  
+- 

185 B 
4 . 6  B 

6 0 4 0  

6 3 5 0  
2910 

7 3 1  3 
32 

* 190 

3400 

0.05 B 
14 

2900 B 
3 6 6 0 0 0  

2 
1 6 7 0  

SAMP NO: LL017016A 
V O L A T I L E  ORGANICS SDG NO1 0825 

t U W i . 1  TYPE J GRAB 
ACETONE 150 B 
BROMODICHLORQMETHANE 7 
CARBON TETRACHLORIDE 220 E 



VOLATILE ORGANICS SDG NOS 0825 
(UGRL) TYPE t 

CHLOROBENZENE 
CHLOROFORM 
DIBROMQCHLOROMETHANE 

( P C I Y L  3 TYPE: 
0-AtPH 
GROSS-BETA 

BBBBqJ, 
590 E 

2 5  
2 3B 

850 E 
2 5  

B 

24 



n
 

z
 

U
 
;I t; 
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VOLATILE OROANICS SDG NO1 0826 + TYPE8 

SAMP NO: tLOX8017H 

SAMP W O t  tt019018E 
ANIONS AND CYANIDE SDO NO1 t101801JE 

9timir- t U W L 3  TYPE I 

2300 
1300000 N 

28000 

CHLORIDE 
FLUORIDE 
NITRATE-N 
SULFATE 



DRAFT DO NOT C I T E  TABLE 14.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 
RETENTION TANKS AND SUMPS 

S&A REQUEST; 019 
LOCATION: BUILDING 151 TANK 22R 
PEDIUM: UNSEALEO CONTAUJER 

METALS, INCLUDING CR+6 
(UGII 1 

CALCIUM 
CHROMIUM 
COPPER 
IRON 
L EAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
FOTASSIUW 
SODIUM 
ZINC 

P 

rn 

SAMP NO: LL019018F  L L 0 1 9 0 1 8 0  
SDG NO: LL6120668  t L 0 1 4 0 1 3 0  
TYPE1 *- 

23 
36 2 

1 9 8 0  

1 7 4 0  B 
44 

6500 
5 2 1 0 0  

1 5 5 0  

86 

9.9 
32 

SAMP NO1 bL019018A 
a VOLATILE ORGAHIGS SDO NO: 0826  

% (UG/L 1 TYPE: --I 

'ACETONE 
CARBON BISULFI[BE 1 3  
CARBON TETRACHLORIDE 
CHLOROFORM 
ETMYLBEWZENE 
METHYLENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 
XYLENE (TOTAL) 

M ETHANOL(5.52) 
M UNKNOWN(14.5) 
f UNKNOHN(9.03) 

1,2-DICHLOROETHANE 

8 
2 5  
2 JB 

0 . 9  JB 
38 B 
45 

6 
110 

9 J  
9 J  

15 3 

SAMP NO: LL019018H 
RADIOCHEMISTRY SDQ NO1 L l L 7 2 8 9  

G-ALPH 
GROSS-BETA 86 

- (PCI/II 1 TYPE: 
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TABLE 14.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 DRAFT DO NOT CITE 
RETENTION TANKS AND SUMPS 

58A REQUEST1 020 
LOCATIQNI BUILDING 222 TANK 21R 
DIUM: UNSEALED CQNTAINER 

SAMP NO: 
VOLATILE ORGANICS SDG NO: 

g t o @ / l )  TYPE: 
TOLUENE 
TRICHLORQETWENE 
XYLENE (TOTAL) 

1,2-DICHLOROETHANE 
2-BUTANONE 
X CYCLOHEXANE(14.97) 
X ETHANOL ( 5.38 1 

X UNKNOWN(12.07) 
X UNKMOWN(4.71) 

l,l,l-TRICHLOROETHANE 

FURAN, TETRAHYDRO-(11.17) 

LL020011A 
0824 - 

6 
29 
4 J  
4 J  

5 3  
8 J  
4 J  
I J  
15 J 

40 

SAMP NO: LL020OllJ LL020011K 
-6. RADIOCHEMISTRY SDG sJ01 lCL7258 tLL7268 

& O-ACPM '' 
w GROSS-BETA 110 

-- C I - 4  1 TYPE 8 

ti-3 65 

S&A REQUEST: 021 
LOCATIBNI BUILDING 222 TANK 22R 
Wl U N s E A L E D C O W  

FIELD MEASUREMENTS SAMP NO: 012 
PH ( U N I T S )  6.7 
TEMPERATURE (DEG C) 23 

SAMP NO: lLO21012F LC021012G 
ANIONS AND CYANIDE SDG NO: LLO200llF LL020011F 

8 -  
tUG/L, TYPE: GRAB 

CYANIDE, TOTAL 



@%E----- 
TYPE: 

ALUMINUM 
ARSENIC 4 . 1  B 
BARIUM 91 B 
CADMIUM 12 
CALCIUM 7250 

METALS, INCCUDINO CRt6 SDO NO1 LCO20011E 
IOC 

(UWMC 1 TYPE t 
31 

SAPSF NOr 
SDO NO: 
TYPE t 

L L 021012A 
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S8A REQUEST, 0211 
LOCATION: BUlibDINO 222 TANK 22R 
1 M R  

SAMP NOS L 1 0 2 1 0 1 2 J  11021012K 
RADIBCMEMISTRY SDG NO: LLL7268 LL17268 - ( P C I / L  9 TYPE: GRAB 

Q-ALPH 
GROSS-BETA 
H-3 

46 
0 

S8A REQUEST: ID22 
LOCATION8 BUHLDING 231 SUMP 31R 

M I  SURFACE HATfB 

p METALS, PNCLUDINO CR+6 u w e >  

CADMIUM 
CHRQMIW 
COPPER 
IRON 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SODIUM 
VANADIUM 
ZINC 

SAMP NO1 LL022024F 1 1 0 2 2 0 2 4 0  
SDG NO8 LL00104lF t L 0 0 1 0 4 l G  

129 B 
4 . 3  iB 
2.5 B 

1 5  B 
512 
69 il 
14 81 

200 B 
588 B 
4.4 B 
32 

TYPE; BINSATE - 
7 .5  b 

0.02 B 
20 

SAMP NO: L l Q 2 2 0 2 4 E  
EXTRACTABLE ORGANICS SDG NO: D112 

w (UG/IL? TYPE t 
BIS(Z-ETMY%HEXYL)PHlHALATE 
BUTYLBENZYLPHTHALATE 
DL-N-BUTYLPHTHALATE 
X HALOGENATED UNKNOWN ( 2 6 . 8 5 )  
% PHENOL, DICHLORO (21.751 
X UNKNOWN (33.66) 

4 3  
1 J  
2 J  
5 J  
4 J  



(UGfi) TYPE: 
-10 B ACETONE 

METHYL EN€ CHLORIDE 11 B 
TOCUENE 0 . 9  3 

TE 

SAM9 NO1 LL022024H 11022024f 

TS SAMP NOt -13 
COH 0.85 
Pll <UNITS) 6 . 5  
TEMPERATURE (DE0 C )  28 

SAMP NO 
SDG NOr 
TYPE t 
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S8A REQUEST: 0 2 2  
LOCATIONI BUILDING 2 3 1  SUMP 31R 

DlUMt SEALED CONTAJ&ER 

SAMP NO; 
METALS, INCLUDING CR+6 SDG Not  

( U G I L )  TYPE I 
COBALT 
COPPER 
IRON 
LEAD 
#AGIJESI[UM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
URANIUM# TOTAL 
VANADIUM 
21 Ne 

P 

Iv 
0 

1 SAMP NO: 
EXTRACTABLE ORGANICS SDO NO1 -+ g U W i . )  TYPE 8 

BENZOIC ACID 
BIS(%-ETMYkM&XYL)PtiTHAlATE 
DI-N-BU-fYLPMTHALATE 
DIETHYLPHTHALATE 
4-CHLORO-3-METHYLPHENOL 
4-METHYLPHENOL 
H BENZENE DERIVATIVE ( 1 9 . 4 7 )  
pt CAFFEINE f 2 7 . 2 8 1  
)c UNKNOWN (15 .05)  
E UNKNOWN ( 1 5 . 4 9 )  
% UNKNOMN ( 1 8 . 2 7 )  
3t UNKNOHN ( 1 8 . 4 7 )  
8 UNKNOWN ( 1 8 . 5 3 )  
X UNKNOEIN ( 1 8 . 8 3 )  
X UNKNOLtN (18 .91)  
X UNKNOGIN ( 2 3 . 7 2 1  
X UNKNOWN ( 2 7 . 7 6 )  
X UNKNOWN ( 2 8 . 5 4 )  
31 UNKNOWN (33.82) 
N UNKNOWN ( 3 7 . 3 4 )  
S UNKNOWN ( 3 8 . 2 5 )  
X UNKNOtlN (39 .19)  

Lt.0220130 11022013H ’ 
LLOO1041F LL014013G 

@%r---- 
1 0 7 0  

12700 

4490 B 
246 

9300 
26 

7 6 4 0 0  
18 
7 0  

333 

319 

0.36 
180 

LL022013E 
D112 
ORBB - sa 

7 J  
4 3  
7 4  

27 
6 7  
9 5  J 

3 6 0  J 
21 J 
21 J 

350 J 
920  3 
310 J 
2 6 0  J 
2 9 0  3 

118 J 
7 2  3 
1 6  J 
37 J 
6 7  J 
55 J 
89 J 
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EX 
m 
H U)IK 

UNK 
Et UHK 

m 
CARRU 
CARBO 
CHLOR 
ETHYL 
EtETtIY 
STYRE 

ti0 1 
rRACTABlE OROAWICS SUO NO; D107 

RXNE (27.331 
WWDJ (10.63) 71 J 
JOHN (11.401 44 3 
WWN ( 1 4 . 5 2 )  6 4  J 

+ (UGfL) TYPES 

il DISULFIDE I J  
4 TETRACHLORIDE 6 
IFQRM 8 
BENZENE Z J  
,EN€ CHLORIDE 321 B 

19 
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SAMP Not 
8 

TEMPERATURE (DEO C) 20 

COfiAtT 
COPPER 
1RQN 
LEAD 
HAWESI UM 
HANOAWES€ 
HERCURY 

18500 
2700 
4170 B 

47 2 
0.27 

\ 
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n 
SDG EIOi D l O 8  

9hmi-F- ( U W L )  TYPE: 
JZYL ALCOHOL 
E(2-ETHYtHEXYL)PHT~ALAfE 9 J B  
-N-BUTYLPHTHALATE 
ETHYL PHTHALATE 
JIETHY LPHTHAL ATE 

JPiKHQ 
lNKNO 

SAMP NO: L1026017F 

N ( 3 3 . 8 4 )  
N ACID 117.16) 
N ACXD CXf.26) 
N ACED (17.68) 
N ACID (18 .66)  
N ACID €19,631 
N K I D  (20.19) 
N ACID (22.73) 

2 5  
5 J  
5 5  
6 J  

4 5  

13 
30 

25 J 
13 5 

100 J 
570 J 

10 d 
13 3 
21 J 
20 J 
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S8A REQUEST: 026 
LOCATXQNI BUILDING 4 9 2  SUMP 41R 
W I U M t  UNSEALED C O N T W E R  

SAMP NO: 
VOLATILE ORGANICS SD6 NO1 

( U W L  1 TYPE I 

X ETHANE, ~,2-DICMLORO-1,(10.74)  
X EfHANE,IRICHLOROTRIFLU0(12.93) 
X ETHANOL Q 5 47 3 
at UNKNOWN ALCOHOb(18.92) 
N UNKNOWN KEVONE(17.92) 
X UNKNOWN(12.69) 

UNKNOWN&23.763 
N 1-BUTANOL(l5.6) 
)t 1-HEXANOL(27.39) 

LL026017A 
08 24 - -=5-n-- 

2 3 0  J 
19 J 

50 J 
8 3  
4 J  
6 3  

4 4  J 

a J  

SAMP NO8 LLQ26017J l L 0 2 6 0 1 7 K  

TYPE o GRAB ERA6 
RADIOCHEMISTRY SD8 NOS L l L 7 2 9 1  1111291 

27 

1.1 
H-3 
U-234 U-235 0.16 
U-238 3.2 

( f )CX/L)  P 

f! G-ALPM GROSS-BETA 0 
120 



4.10 LLNC E3ndrmmental Problem 5: BuiWing 514 Waste 

RequestNumW- 27. 

Requester, R. Basinski. 
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If a selection of waste batches was available, the selection was to be made on a 
random basis. The Sampling Team was to obtain a waste representative of three 
different batches or groupings of waste as defined and identified by site 
personnel. Each group was assumed to be heterogeneous. 

The Sampling Team arrived at the site on 12AUG87 at approximately 1000. The 
sky was clear, the temperature approximately 850F, and there was no wind. 
After entering Building 514, the Team was instructed to sign in. They donned 
plastic boots, gloves, coveralls, and respirators, the entered the storage building 
where a crate containing several 55-gal. drums was opened. The drums were 
removed from the crate with the aid of a hydraulic crane. After opening each 
of the three drums, an immediate alpha and beta scan was done. All three 
drums were at background levels, and each contained a white sandlike material. 
The residue in the first and the third drums was very hard, whereas the residue 
in the second drum was quite soft. The material in the first and third drums 
was collected with a screwdriver and hammer, neither of which were stainless 
steel. Three samples were taken from each drum. Each sample was collected in 
a 1000-mi wide-mouth glass jar. The samples were then double bagged and sent 
to ORNL. This procedure was followed as the sample material was in large 
pieces and needed to be further segregated before bottling. The sample material 
was "crushed" at ORNL Building 7061 and placed in sample containers. 

Samples LL027018, LL027029, and LL027030 were taken at 1015 from drum L87127 
(batch A); samples LLO27041, LL027052, and LL027063 were taken at 1030 from 
drum L.87105 (batch B); samples LL027074, LL027085, and LL027096 were taken at 
1845 from drum L87123 (batch C); and QC rinsate LL027109 was taken at 1 1 1 1. 

Data analysis will not be presented within this data document, but will be 
provided later under separate cover. Analyses were not completed in time to be 
included in this draft. 
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Environmental Problem: LLNL 5 
Request Number: LLNL 27 

Samples taken from waste 
stored inside Bldg. 514. 
LL027018 LL027041 LLQ27074 
LL027029 LL027052 LLQ27085 
LL027030 LL027063 LL027096 

Figure L4.5. Building 514 Waste (LLNL Request 27) 
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DRAFT DO NOT C I T E  TABLE 14.3.5 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 5 
BUILDfNQ 514 WASTE 

S8A REQUEST: 027 
LOCATION: HBS HASTE COMINQ FROM BLDG. 514 L I Q U I D  WASTE TREATMENT F A C I L I T Y  BATCH C 
MgpIUMa SURFACE WATFR 

SAMB NO: 
METALS, INCLUDING CR+6 SBG NO: 

( U G I L )  TYPEt 
ALUMINUM 
BARIUM 
CALCIUM 
IRON 
MAGNESIUM 
NICKEL 
L I N G  

1 1 0 2 7  109B 
11 012O66B 
BINSATE 

76 B 
4 . 2  B 
2 0 2  B 
172 

32 B 
6 . 2  B 
5.6  B 
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4.1 1.2 Sampling and Analytical Design 

4.1 1.21 Sampling Design 

Request 28: South of Fence f3etween Building 321 and First Street, on Both 
Sides of Drum Rack (Fig. L4.6a). LLNL personnel reported to the Survey team 
that workers had been rinsing containers and buckets with solvents and dumping 
the residue behind these drum racks for more than 30 years. Four grab samples 
of soil (Sampling Method: Reference E5.2.1) at a depth as in icated by PlD 
field screening were to be collected from the area of the drum racks. Samples 
were to be collected in selected areas from soil behind and, if possible, around 
the drum racks. The sump area at the end of the drum rack u der the pallet of 
drums was also to be included in the sampling area. The total area of interest 
was 100 to 500 m2 and was considered homogeneous with respect to other 
possible contaminants. The area underneath, around, and behind the drum racks 
was laid out in a systematic grid of 1 x $0 segments. The Sampling Team 
randomly selected a segment between 1 and 20 and designated it segment 1. 
Four samples were collected at grid segments spaced 20 segments apart, 
beginning with segment 1. Grab samples were to be collected at the depth 
indicated by the highest PID reading, up to a maximum of 10 ft. Because the 
reported practice was carried out for approximately 30 years, contamination was 
suspected at this depth. If there was no indication of contamination when using 
the PID for a sign of potential contaminants, the Sampling Team was to collect 
a composite sample from 0 to 10 ft. During the sampling of this site, Sampling 
Team members were to note other areas around the racks that could possibly be 
added to the sampling plan. 

The Sampling Team arrived on-site at 1510 on 12AUG87. J. Loftis described the 
site use and explained that the site consisted of three areas: a product storage 
area, a waste fill! area, and a waste drum holding area. Product storage was the 
largest area. The waste fill area was cement with a surrounding berm. The 
waste drum holding area contained asphalt drums that were stored on pallets. 
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the culvert. There was a general slope to the culvert from northwest to 
southeast. 

The Sampling Team arrived on-site at 1415 on 07AUG87. The temperature was 
95OF and the sky was clear. The total area to be sampled was 100 to 500 m? 
The area was very heterogeneous, with many different contributors, such as a 
drum rack sump, truck steam cleaning facility, past runoff from the site, and a 
steam cleaning sump. Because of the diversity of contributors, a systematic 
sampling scheme was used. The area from the culvert, downgradient, was divided 
into an 1 x 80-segment grid. The Sampling Team randomly selected a segment 
between 1 and 20 and designated it sampling point 1. Four samples were 
collected at grid segments spaced x) segments apart, beginning with segment 6. 
Samples LL030013 (grid 6)  and LLO30024 (grid 26) were collected fro 
(with asphatt being hit at 11 in.) at 1450 and 1455, respectively; sample LL030035 
(grid 46) from 0 to 2 ft at 1505; and sample LLO30046 (grid 66) from 0 to 2 ft 
at 1515. The ditch below the culvert was cluttered with debris and some 
vegetation. The first two grid segments had an asphalt bottom at approximately 
11 in, A new asphalt curb had been buiit at the end of the ditch, and the fill 
dirt from this activity had fallen into the culvert and downhill from the culvert. 

Request 31: GSA Area (Fig. 4.M). The area that was sampled was the low point 
of the GSA area. Contaminants from chrome dip tanks, solvent degreasers, 
photochemical wastes, and oil changing were discharged to the storm sewer and 
may be present at the sampling site. The area was divided into six separate 
areas, based on physical observation and/or assumed continuous recharging of the 
area as shown in Fig. L4.6d. They are identified as follows: 

(1) Stained soil area 1 
(2) Stained soil area 2 
(3) Discolored soil area near drums 
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22) were collected at this location. 
LL031092 was 0.4. There was no TIP reading for kL031081 

The TIP reading for samples LL031070 and 

Area 5 showed indication of stains, and the soil was richer, probably due to 
runoff from the ditch into the area. This extra moisture had promoted abundant 
plant growth in this area. Samples LU)91105 (grid 2), LL031116 (grid 16), and 
LL031127 (grid 40) were collected at this location. The TIP reading for sample 
LL031127 was 0.5. There was no TIP reading for LL031105 and LLQ31116. 

Area 6 was not as large as remembered from the Survey; therefore, only two 
segments were sampled. As in area 5, the soil seemed richer, with plant growth 
occurring. Samples LLO31149 (grid 23) and bL031150 (grid 48) were collected at 
this location. Samples LL031161 and LLO31138 and QC rinsate sample LL031172 
were omitted because of the smaller size of area 6. Samples were collected 
between 1145 and 1310. 

Request 32: Drum Rack Sump (827 Complex) (Fig. L4.6e, f., g., h., i.). Stained 
soil had been observed around the racks and sumps by the Survey Team. Spills 
and leaks from drum racks containing acetone, toluene, hexane, methylene 
chloride (MeCId, and methyl ethyl ketone (MEW were suspected. Grab samples 
were to be collected from stained area soils and from sediment in sumps from 
827C, D, and E (Sampling Method: Reference E5.1 and €52.3). Three stained 
areas were to be randomly selected for sampling from each of areas 827C, D, and 
E. The rationale for this depth 
was based on obsewations of the stained areas that indicated the presence of 
contaminants near the surface. Although sediment had been observed in the 
sumps during the Survey, it had apparently been cleaned out prior to sampling. 
Based ow Sampling Team observations, it was believed there would not be enough 
sediment to randomly select specific areas for sampling. Three samples were to 
be collected from each area if possible. (When the sampling plan was prepared, 
it was difficuit to define a sampling design for this area. It was decided that 
the Sampling Team would make definite decisions when an-site an would design 

Samples were to be collected from 0 to 1 ft. 
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100 m2 and was homogeneous with respect to any other known potential 
contaminants. The original plan called for the area to be divided into a 60- 
segment grid and three segments randomly selected for sampling. However, 
instead of using random selection as described, the Sampling Team decided to 
collect all of the sediment from the drain and composite it into one sample, then 
place the sample in bottles. This decision was made because there was so little 
sediment. The area was composited except for three I-ft sections where black 
widow spiders lived. Samples LU333016, LLO33027, and LLO33038 were collected 
at the same location. The very dry and powdery sediment collected for all three 
samples was taken at 1545 from 0 to 1 in. 

4.11.2.2 Analytical Design 

The parameters analyzed and/or measured for LLNL Environmental Problem 6 
were as follows: 

Request 28: The parameters analyzed were volatiles, semivolatiles, and ICP- 
metals. Field measurements by PID were made in order to select sample depths. 

Request 29: The parameters analyzed were volatiles, semivolatiles, ICP-metals, 
oil and grease, gross alpha, and gross beta. No field measurements were 
required. 

Request 30: The parameters analyzed were volatiles, semivolatiles, ICP-metals, 
oil and grease, and gross alpha. No field measurements were required. 

Request 31 : The parameters analyzed were volatiles, sernivolatiles, ICP-metals, 
and oil and grease. Field measurements by PID were made in order to select 
sample depths. 

Request 32: The parameters analyzed were volatiles, semivolatiles, and oil and 
grease. (Special interest was given to MEK, TCE, MeCI2, toluene, hexane, and 
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Request 32. NA 

Reques ta. NA 

Reuuest 28. Analytical data for metals in soil are presented in Table L4.3.6. Of 

the 18 metals detected, beryllium and sodium were belo the CRQL in all four 

samples. Of the remaining metals detected, barium ranged from 758 to 218 

mg/kg; cadmium, 0.75 to 2.3 mglkg; chromium, 30 to 42 mg/kg; copper, 24 to 54 

mg/kg; lead, 32 to 54 mg/kg; nickel, 3$ to 53 rng/kg; silver, 7.6 to 3.3 mg/kg; 
and zinc, 58 to 397 mg/kg. 

Request 29. Analytical data for metals in sediment are presented in Table L4.3.6. 

Of the 21 metals detected, antimony, arsenic, and selenium were below the 
CRQL or the IDL in all three samples. Of the remaining metals detected, barium 

ranged from 784 to 474 mg/kg; beryllium, 0.78 to 0.86 mg/kg; cadmium, 1.3 to 5.7 

mg/kg; chromium, 32 to 43 mg/kg; copper, 36 to 95 rng/kg; lead, 36 to 204 

mg/kg; nickel, 24 to 34 mg/kg; silver was 2 J  mg/kg; and zinc ranged from I12 
to 477 mg/kg. 

Reuuest 30. Analytical data for metals in soil are presented in Table L4.3.6. Of 

the 20 metals detected, arsenic, betyllium, and selenium were below the CRQL of 
the IBL in a// four samples. Of the remaining metals detected, barium ranged 
from 787 to 285 mg/kg; cadmium, 0.74 to 1.5 mg/kg; chromium, 32 to 47 mg/kg; 

copper, 33 to 46 mg/kg; lead, 23 to 64 mg/kg; nickel, 19 to 27 mg/kg; silver, 7.6 
to 3. d mg/kg; and zinc, 708 to 78 rng/k-g 

Weuerest 3% GSA areas 1 and 2 analytical data for metals in soil are presented 
in Table L4.3.6. Of the 18 metals detected, barium ranged from 281 to 367 
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s m p k s .  Of the remaining metals detected, barium ranged from 730 to 170 

mg/kg; cadmium, 0.92 t~ 1.1 mg/kg; chromium, 16 to 24 mg/kg; copper, 27 to 26 

rng/kg; lead, 7.3 to 24 mg/kg; nickel, 19 to 26 mg/kg; silver, 2 1  to 2.4 mg/kg; 
and Zinc, 85 to 707 mg/kg. Other metals detected wer8 aluminum, cdICjuII0, 
cobalt, iron, magnesium, manganese, ptassi'wn, sodium, and vanadium. 

Reuuest 32. Analyses for metals were not included in this request. 

Reques t 33. Analytical data for metals in sediment are presented in Table L4.3.6. 

Of the 79 metals detected, beryllium and sodjum were below the CRQL in all 

three samples. Of the remaining metals detected, antimony was 32 mg/kg; 
barium ranged from 204 to 211 rng/kg; cadnaium, 16 to 28 rng/kg; chromium, 44 to 

46 mg/kg; copper, 6 5 7  to 1410 mg/kg; lead, 365 to 870 mg/kg; nickel, 25 to 26 

mg/kg; silver, 8.9 to 60 mg/kg; and zinc, 908 to 1060 mg/kg. Other metals 

detected were aluminum, calcium, cobalt, iron, magnesium, manganese, potassium, 
sodium, and vanadium. 

Volatile orgmks. Analytical data for volatiles are presented in Table L4.3.6. 
Request 28 pertains to the main LLNL Site, while Request 29 and subsequent 

requests pertain to Site 300. Results are discussed below by request number. 

Reauest 28. Small amounts of acetone and methylene chloride were identified in 

all four samples, and chloroform was identified in three of the four samples. 
The same remarks would hold for the blank samples. 

Request 29. Though three separate volatiles were identified over the three 
samples as a whole, only one volatile was identified per sample, and 

concentrations were smallm 
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That sample had 760 ug of 2-butanone, 200 ug of methylene chloride, and 340 ug 

of acetone per kilogram of soil. The most significant of the smalkr 
concentrations in that sample were prokbly the 10 ug of benzene per kilogram 

and the 9 ug of 1,2-dichloroethane per kilogram. The Sampling Team had noted 
that Freon and Amyl BOH tanks were draining into the a T W e  There were 9, IO, 
and I 1  volatlles, respectively, detected in the three sediment samples from area 
827. However, only acetone, benzene, methylene chloride, and I ,  I ,  I -  
trichloroethane were identified in all three samples. Most volatiles present were 

in small mOUntSe Benzene ranged from 7 to 16 ug/kg in the three samples. 

Unknowns were ofden detected in one sample or another. AI three of the grab 
samples of soil from area 827 contained small mounts of acetone, methylene 

chloride, and (tentatively) acetic acid. One unknown was aBso identified in 
sample LL 032037. Volatile concentmtions in these three samples were small. 

Reuuest 33. 

samples and eight were detected in the other. 
Small concentrations of nine volatiles were detected in two of the 

;ctabfe organits. Analytical results for semivolatile organic compounds are 
presented in Table L4.3.6. There were 41 samples in which at least one 

semivolatile organic compound was detected. The number of compounds detected 

in paxticular samples ranged from I to 27, with a median value of 72. Results 

are presented below by request number. 

Reuuest 28. The number of detectable compounds in these four samples ranged 

from three to nine. Bis(2-ethylhexyl)phtf1alate was measured in concentrations of 

around 70 mg/kg in three of the four soil samples. One unknown compound was 
estimated to have concentrations of around 5 mg/kg in two of the samples. 

Reauest 29. There were 17, 27, and 79 compounds detected in these three 

samples. Bis(2-ethyl~~~phthalate was detected in estimated concentrations of 

from 54 to 590 mg/kg, and diacetone alcohol was measured in concentrations 

ranging from 15 to 120 mg/kg. Benzo(A)pyrene was measured in concentrations 
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mg/kg, as well as some unknowns in lesser concentrations. The other two 

samples from GSA area 4 appeared to have lesser amounts of semivolatile 
organics in general. For the three samples from GSA area 5, bis(2- 
ethyibexyl)phthalate was detected in small qualities in all three samplesf and two 

samples had concentrations of less than 3 rng/kg of some unknown compound. 

For the three samples from GSA area ts, bis(2-e~yl~axvl)phthalate again was the 
only cornpound identified in ail three samples, with measured or estimated 

concentrations always less than 7 rng/kg. Fluoranthene and phenanthrene were 

detected in estimated concentrations of 0.6 arad 0.5 mg/kgf respectively, in 
sample LL037 150. 

Request 32, The number ~f detectable compounds in the 15 samples for this 

In the three soil samples from dnrm rack sump 

area 0, bis(2-ethylhexyl)phthalate appeared in estimated concentrations of from 

63 to 89 mg/kg and diacetone alcohol was measured in concentrations of from 20 
to 23 mg/kg. Some tentatively identified hydrocarbon was detected in estimated 

concentrations in excess of 450 mg/kg in all three samples. In the three soil 

samples from drum rack sump area E, bis(2-ethylhexyl)phthalate was estimated in 
concentrations of from 9.4 to 62 mg/kg and diacetone alcohol was measured in 

concentrations between 1.4 and 22 mg/kg. Unknowns (probable hydrocarbons) 

were detected in estimated concentrations of up to 180 mg/kg in these samples. 
In the three soil samples from drum rack sump. area 827, bis(2- 

ethy1hexyl)phthalate concentration was measured or estimated to be from 4.5 to 

25 mg/kg, and diacetone alcohol appeared in measured or estimated 

concentrations of from 19 to 29 mg/kg. Unusual concentrations of 

hydrocarbons did not appear in these samples. In the three sediment samples 
from drum rack sump area 827, bis(2-ethylktexyl)phthalaie was detected in 
concentrations estimated between 76 and 87 mg/kg, and a compound tentatively 
identified as a hydrocarbon appeared h concentrations estimated at 40 and 65 

mg/kg in two of the samples. Dimethyl sulfoxide appeared in measured or 
estimated concentrations of 5.4 mg/kg in sample LL032139, 7.8 mg/kg in sample 

LL032140, and in concentrations of 14 mg/kg in sample LL032151. 

. request ranged from 7 to 26. 
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Mstals. The listed metals of interest were found above the 
samples for the following requests: 

Reauas t 28. Barium, cadmium, chromium, copper, lead, nickel, silver, and zinc. 

Reaues t 29. 
and zinc. 

Barium, beryllium, cadmium, chromium, copper, lead, nickel, silver, 

Reques t 30. Barium, cadmium, chromium, copper, lead, nickel, silver, and zinc. 

Request 31. 

GSA areas 1 and 2 - Barium, beryllium, cadmium, .chromium, copper, lead, nickel, 
silver, and zinc. 

GSA area 3 - Barium, cadmium, chromium, copper, mercury, nickel, silver, and 
zinc. 

GSA area 4 - Barium, cadmium, chromium, copper, lead, nickel, silver, and zinc. 

GSA area 5 - Barium, cadmium, chromium, capper, lead, nickel, silver, and zinc. 

GSA area 6 - Barium, cadmium, chromium, copper, lead, nickel, silver, and zinc. 

Request 33. 
and zinc. 

Antimony, barium, cadmium, chromium, copper, lead, nickel, silver, 

Volatile organics. Some localized contamination was present with respect to 
vo I at i I es . 
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mass spectrometry and to exceeding the holrding ti results show that the 
suspect areas are defined as required. Details on analytical quality data are 
given below. 

Metals. Spikes, duplicates, or serial dilutions were beyond control limits for 
many of the metals in most samples pertaining to this environmental problem. 
Of particular interest in this problem are the following control-limit flags: 

Lead. Duplicate in all samples for Request 2 

Copper. Serial dilution in all samples for Requests 29, 30, and 33; duplicate for 
all samples in Request 33; spike in all samples for Request 28 and sample 
LL031149 from GSA area 6 for Request 31. 

Zinc. Duplicate samples for Requests 28, 29, 30, and 33, and sample LL031149 
only for Request 31 (GSA area 6); spike for all samples in Requests 28, 33, and 
sample LL031149 only from GSA area 6 for Request 31. 

Arsenic and selenium. The spike was out of control limits with respect to these 
metals in the only samples in which they were detected, which consisted of one 
sample in each of Requests 29 and 30. 

Request 28. All data are Quality Level 11. 

Requests 29 and 30. All data are Quality Level I except antimany, chromium, 
magnesium, manganese, and selenium, which are Quality Level I1 in all samples. 

Request 31. In sample LL0311149 all data far lCP metals are Quality Level I I .  
Data for AA-metals are Quality Level 1. All other samples are Quality level I 
except manganese, nickel, and selenium, which are Quality Level I I  in all samples 
for this request. 
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Bldg. 321 

Gate 
, \ 

' Asphatt 

Drum waste 
fill area Drum rack (product storage) 

,Fence 
W " v Y V v w  V W w"" 

A A A A A r8 A . n 

LL028020 LL028031 LL028042 '1 0 
(Grid 72) 20' (Grid 32) (Grid 52) 

LL028019 
(Grid 12) 

4 1  }-e 120* - 

1 st Street 

Scale 
1" = 20' 1 

Figure L4.6a. South of Fen- Between Building 326 and First 
Street, on Both Sides of Drum Rack (LLNL Request 28) 
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N 

Stem 

Start of 
ditch 

LL0300 1 3 
(Grid 6 )  

+------ Machinery - 
I Bldg. 875 

End of 
parking lot 

Figure L4.6~. North of 875 and Drum Rack, Near 
the Sump and Culvert ( U L  Request 30) 
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EnvironmentaJ Problem: UNb 6 
Request Number: LLNb 32 

figure L4.6e. Dmrn Rack Sump (827 Complex) (UNL Request 32) 
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E3vironmentall Problem: LLNL 6 
Request Number: U L  32 

Drums I 

v- Compo sited 
into one sample 

From composite 
of drain and settle area 

LL032071 
LL032082 

LL032093 

Figure L4.6g. Drum Rack Sump Area 82713) (UNL Request 32) 
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N 

LL032139 

LL032140 of stained area 
LL032 1 5 1 

From @omposib 

Figure L4.6i. Stained Area near 827% (LLNL Request 32) 
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DRAFT DO NOT C I T E  TABLE 1 4 . 3 . 4  ANALYTICAL DATA SUNMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 6 
INACTIVE SITES 

$&A REQUEST: Q29 
LOCAYIOEOI OUTLET OF CULVERT DOWNGRADIENT FROM 8 7 5 1 8 7 8  
W M :  SEDIMENT 

SAMP NO: LL029010B LL029021B LL029032B 
EXTRACTABLE ORGANICS SDG NO: LL0010lL8 Ll.001018 L L 0 0 1 0 1 8  

SRAB =%T- 
( U W K G )  TYPE, GRAB 

i UNKNOWN PHTHALATE ESTER(32.38) 
X UNKNOklN PHTHALATE ESTER(32.70) 2 3 0 0  J 
i ONKNOHN PHTHALATE ESTER(32.91) 6000 J 

SAMP NO: LL029010A Lt029921A LL029032A 
VOLATILE ORGANICS SDO NO: 0827 0827 0 8 2 7  

CHLOROFORM 
METHYLENE CHLORIDE 7 u  7 u  12 

*-- (UG/K(Sl TYPE8 

+ X ACETIC ACID, @!ETHYL EST(9.65) 8 J  
f 
N 
vl 
Lo SAMP NO: LL029010D LL029021D LL029032D 

RADIOCHEMISTRY SDG NO: l L L 7 2 4 8  LtC7248 tLL7248 
(3-137 
O-ALBH 10000 10000 2 2 0 0  
OROSS-BETA 1 9 0 0 0  2 7 0 0 0  2 5 0 0 0  
K-40 1 1 0 0 0  13900 1 2 0 0 0  

--- IPCI/KGD) TYPE: 

$&A REQUEST: 030 
LOCATIONI LOCATIONS NORTH OF 875 AND DRUM RACK WEAR THE SUMP AND CULVERT 

I S O I L  

SAMP NOa LL030013C LLO30013JJ LL030024C 
METALS, INCLUDING CR+6 SDG NOK lL009016C LL009016D LL009016C 

ALUMINUM 2 1 7 0 0  X 
ARSENIC 32 BN 3.9 MN 
BARIUM 205 % 181 % 
BERYL L IUM 0.63 1 
CADMIUM 1.1 1.5 
CALCIUM 8850 X i u o o  x 
CHROMIUM 32 N% 34 NX 

-9bmn--- 1 M W K G )  TYPE; GRAB 

LL030024D LL030035C LL030035D 
LL009016D LL009016C CbOQ9016D --- 

4 . 8  UN 
2 8 5  S 

0.58 B 0.46 3 
0 . 1 5  B 
8370 i 

41 NE 
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?ABLE L4.3.6 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 6 DRAFT BO NOT C I T E  
INACTIVE SITES 

S8A REQUEST: 0 3 1  
LOCATXOMo GSA AREA 1 AND 2 
U U M t  S O I L  

METALS, INCLUDING CR+6 
( M W K G )  

I R O N  
LEAD 
MAGNESIUM 
MAWOAMESE 
NICKEL 
POTASSIUM 
SILVER 
SODIUM 
VANADIUM 
Z I N C  

SAMP NQt LL031014C 
SDG NO; LLOlPOlOC 
TYPE: GRAB 

22200 )It 

7 6 1 0  
6 8 4  S 

3300 
1 .? 
8 8 2  

58 
68 

29 NS 

LL031014D LL031025C 
LL031014D L L O l l O l O C  
PBBB___m+- 234 0 X 

14 
8290 

682 i 

3 1 0 0  
1.6 
934 

60 
67 

30 NN 

L t 0 3 1 0 2 5 D  LL031036C LL031036D 
LL031014D L l O l l O l O C  LL031014D 
GRAB GRAB GRAB 

22800 32 
1 0  8.8 

7 3 5 0  
638 i 

3 4 0 0  
2.1 

1 0 0 0  
6 4  
65 

27 NS 

P S A W  NO: l l L031014E t L 0 3 1 0 2 5 E  tLO31036E 
I OIL AND GREASE SDG M O t  1 1 0 3 ~ 0 1 4 E  lCO31lOl4E LL031014E 

w OIL AND GREASE ?!400 
e flw KG 1 TYPE : N 

a s +  

SAMP N Q t  

EXTRACTABLE ORGANICS SDG NOc 
(UG/KG) TYPE a 

BISt2-ETMYLHEXYL)PHTHALATE 
DIBENZOFURAN 
DI €THY LPM 
FLUORENE 
PHENANTHR 
PYRENE 
2-METHYLN 
X UNKNOWN 
X UNKNOWN 
X UNKNOGIN 
X UNKNOWN 
f UNKNOWM 
S UNKNOGOH 
3t UNKNOWM 
X UNKNOWN 
X UNKNOWN 
X UNKNOWM 
X UNKNOWN 
X UNKNOWN 

THALATE 

EN€ 

APHTHALENE 
(12.501 
( 1 3 . 1 0 )  
( 1 3 . 3 0 )  
( 1 4 . 0 0 )  
( 1 4 . 2 0 )  
( 1 4 . 4 0 )  
( 1 5 . 1 0 )  
t 1 5 . 3 0 )  

15 .50)  
( 1 6 . 0 0 )  
( 1 6 . 2 0 )  
( 1 6 . 4 0 )  

LL031014B LL031025B l L 0 3 1 0 3 6 B  
LL020288 11 011388 Lt020488 

7 5 0  JD 3 6 0 0  U 360 U 
3600 U 360 U 3 4 0 0  JD 
3600 U 360 U 6 1 0  J D  
3 6 0 0  U 1 7 0 0  2 7 0 0  JD 
3600 U 930 3 4 0 0  U 
3600 U 2 1 0  3 390 JD 

1100 J 
2500 J 8 4 0 0  3 

18000 J 
2600 J 
3800 J 13000 4 

2700 J 44000 J 
2000 J 
3900 J 1 1 0 0 0  J 

3400 J 55000  3 
2600 J 

22000 J 
4 5 0 0  J 7 1 0 0  .! 

9 3 m J - r -  





DRAFT DO NOT CITE TABLE L4.3.6 ANALYTICAL DATA SUMMARY BY MEDIUH FOR ENVlRONHENTAL PROBLEM 6 
INACTIVE SITES 

S8A REQUEST: 0 3 1  
LOCATIOb%l GSA AREA 2 A N D  2 
m U M r  SOX1 

SAMP NOS L1031014A LL031025A 110310364 
VOLATILE ORGANICS SDG NOS 0831 0 8 3 1  0831 

( U W K G )  TYPE: G W L G B L - -  
3( UNKNOWNt22.88) 
M UNKNOWN(22.89) 3 5  
I UNKNOWN(34.39) 
M UNKNOWN(34.4) 
31. UNKNOWM(38.79) 

1 5  J 11 9 
14 J 

924 J 

SAMP NO1 LLO310IL'iF 11031025F tL031036F 
1117274  1117274  

CS-137 
O-ALPH 9200 8 1 0 0  3500  
GROSS-BETA 22000 32000 23000  

8 K-40 23000 11000 1 2 0 0 0  

RADIOCHEMISTRY SDG Not t L L 7 2 7 4  --+ (PCI/K@D) TYPE: 

N 
cn 
VI 

SEA RE.BUE.ST: 831 
LOCATIONS @SA AREA 3 
MEI)IUM: SOIL 

HETALS, INCtUDINO CR+6 
(MGPKB) 

A t  UMI NUM 
BARIUM 
BERYL L IUM 
CADHXUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
t EAD 
MAGNESIUM 
MANGA N ESE 
MERCURY 
NICKEL 

SAMP NO$ l L 0 3 1 0 4 7 C  lLO31047D 
SDG NO: LLOl lOlOC l L 0 3 1 0 4 7 D  
TYPE8 =!%.mT-- 

1 9 3  
0 . 6 8  B 
0 . 6 5  B 
7630 N 

26 E 
7 . 2  
19 

22300 aC 
14  B 

6060 
572 aC 

0.02 BN 
24 NX 

LLOJlDSIC 
L L 01 101 oc 

. 596 
0.65 p1 
0.93 
7240  X 

23 E 
7 .f 

1 9  
21000 3t 

14 B 
5880 

584 i 

* 

23 NS 

ah 8 3 1  058D 11 031 0696 1 L 031 069 D 
t 1 0 3 1 0 4 7 D  LlOll020C Lb031847D 

-Y$mm---- 26 0 

0.68 
0 . 7 2  
9 1 8 0  ilt 

2 5  E 
7 . 4  
21 

20900 N 
11 3 

4340 
6 4 3  

0.63  BN 23 NN 0.05 N 
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TABLE 1 4 . 3 . 6  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 6 DRAFT DO NOT C I T E  
INACTIVE S ITES 

S I A  REQUEST: 0 3 1  
LOCATIOMs GSA AREA 3 

SAMP NO: LL031047A LL031058A LL031069A 
VOLATILE ORGANICS SDG NOt 0 9 0 1  0 9 0 1  0901 w+w (UG/KGl TYPE t 

hETHVLENE CHLORIDE 
TOLUENE . 2 JB 2 JB 2 JB  
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 

S UNKNOWN(17.959 
ACETIC ACID? METHYL EST(9.69) 

11 0 10 u 3 7  
6 J  10 u 12 

11 u 4 3  9 J  
6 J  8 J  11 J 
3 J  4 3  5 J  

SAMP NO: LL031047F lL031058F 01L031069F 
RADIOCHEMISTRY SDG NO: LLi.7274 L l L 7 2 7 4  1 1 1 7 2 7 4  

+ 43-ALPH 3500 1 1 0 0 0  3500 & GROSS-BETA 23000  22000 25000  
cn K-40 1 1 0 0 0  1 1 0 0 0  13000 

32 
(PCI/KOD) TYPE1 GRAB 

cs-137 

v 

S8A REQUESTa 031 
LOCATIONo 6 S A  AREA 4 

W s  S O I L  

METALS, INCLUBINO CR+6 
(IUIG/KG) 

AtUHINUM 
ANTIMONY 
BARIUM 
BERYL L IUM 
CADMIUH 
CALCIUM 
CHROMXUM 
COBALT 
COPPER 
I RON 
L EAD 
MAONESIUM 

SAMP NO: L t 0 3 1 0 7 0 C  
SDG NOt 1 L O l l O l O C  
TYPE; GRAB 

12400 X 
4 .2  UN 
122 

1.5 
1 1 8 0 0  X 

24 E 
7.2  
380 i a o o o  x 

5660 

LL031070D LLOJlOblC 
LL031014D L L O l l O l O C  

-!?%mi-- 
4 . 1  UN 
1 5 7  

1.8 
11100 X 

28 E 
7.9 

36 
1 8 6 0 0  X 

5720 

0 . 4 3  B 

33 

L b 0 3 1 0 Q l D  LL031092C L 1 0 3 1 0 9 2 0  
LL031014D L L O l l D l O C  LL0310P4D 
GBBB GRAB GRAB 

16800 X 

2 5 4  
0.75 B 0.6 B 

1.3 
11800 H 

28 E 
8.4 
32 

2 2 8 0 0  Z 

5 PIN 

31 23 
7570 



--pBB$TI-,-- 

1120 53 96 7 

TYPE: 

27 t # X  27 NX 
2500 2900 

1.6 1.9 

133 

c 

27 N# 
38 00 

1 .5  

203 

t 6 3  65 

i 

JKNOWOJ t 17.30 1 360 J 
JKNObJN f 1 7 . 4 0 )  420 3 

180 J 
130 3 

230 J 140 J 
250 J 



DRAFT DO NOT CITE TABLE L 4 . 3 . 6  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMEHTAL PROBLEM 6 
INACTIVE SITES 

%A REQUlESTr 031 
LOCATIONa GSA AREA 4 
 MI SOIL 

SAMP NOS Lb031070B LL031081B L t 0 3 1 0 9 2 B  
EXTRACTABLE ORGANICS SDG NOr LL011.588 LL020588 11 0 1 1 388 +-- (WGIKG) TYPE: 

X UNKNOWN (23.10) 
% UNKNOWN (23.20) 410 J 
i UNKNOWN ( 2 3 . 4 0 )  210Q J 5 0 0  J 320 J 
X UNKNOHM ( 2 4 . 0 0 )  1600 J 
X UNKNOWN ( 2 4 . P Q 9  5 7 0  J 
H UNKNOWN (24.20) 650 J 
S UNKNOWN (24.30) 1 5 0 0  J 
It UNKNOWN t24.50) 1800 J 
)E UNKNOWN e25.009 1500 J 
X UNKNOWN ( 2 5 . 2 0 )  320 3 
i UNKNOWN (25 .60)  1500 J 
i6 UNKNOWN ( 2 6 . 1 0 )  510 J 
X UNKNOWN ( 2 6 . 2 0 )  710 J 
S UNKNOWN ( 2 6 . 4 0 9  I600 J 

-6. i UNKNOWN (27.20) 390 3 
f 
N a 
L o  SAMP NO: hL031070A L1031081A LlOJ1092A 

VOLATILE ORGANICS S86 NO: 0901 0901 0901 +w+ (UGIKG)  TYPE 8 

2 J  
2 3  

27 B 
33 

15 20 10 u 
1 4  4-E1ETHYL-Z-PEWTANON€ 24 34 

)t ACETIC ACID, M&THYL fST(9.69) 1 7  J 16 J 9 J  

ACETONE 
2 J  5 u  BENZENE 
2 5  5 u  CHLOROFORM 

METHYLENE CHLORIDE 22 3 8 8  
4 JB 5 u  5 JB TOLUENE 

2-BUTANONE 37 32 
2-HEXANONE 

X UNKNOWNt17.95) 9 J  
i UNKNOWN(23.7) 4 J  

SAMP NO: LLO3107OF t1931081F lL031092F 
LLL7274 L l L 7 2 7 4  RADIOCHEMISTRY SDG NOS LLL7274 -v ( P C I I K G D )  TYPE: GRAB 

CS-137 22 u 
G-ALPH 
GROSS-BETA 
K-40 

2300 5 9 0 0  4600 
24000 20000 24000 
12000 11000 14000  
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TABLE L4.3.6 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBtEPi 6 DRAFT DO NOT C I T E  
INACTIVE SITES 

SaA REBUESTi 032 
LOCATIObli BRUPD RACK SUHP AREA D 
W U M t  S O I L  

SAMP NO: L1052971C L1032082C LL032093C 
O I L  AND GREASE SDG NO: l L 0 3 2 0 1 5 C  LL032015C LL032015C 

YiR?=wl#F= (MGJKG) TYPE8 5 .  COMPOSIE 
OIL AND GREASE 3800 

SAMP NO: 
EXTRACTABLE ORGANICS SDO NO: 

< U W # G >  TYPE: 
BIS(2-ETHYLHEXYL)PHTHAlATE 
DI-N-OCTYLPHTHALATE 
DIETHYLPHTHALATE 
f ARYL MYDROCARBON(MW120)C 8.25) 
X CARBOXYLIC ACID (26.32) 
36 DIACETONE ALCOHOL t 6.26) 
i DIACETONE ALCOHOL ( 6.30) 

f % DIACETOHE ALCOHOL ( 6.32) 
N i PHTHALATE ESTER C28.11) 
--J % PHTHALATE ESTER (32.63) 

i PHTHALATE ESTER (32.86) 
E POSSIBLE AMIDEJAMINE 9 .12 )  
% POSSIBLE KETONE C 6 .57)  
% PROBABLE ALIPHATIC HYDR (4.87)  
It PROBABLE ALIPHATIC HYDR ( 6 . 9 2 )  
H PROBABLE ALIPHATIC HYDR (6.91) 
It PROBABLE HYDROCARBON C 6.74) 
E PROBABlE HYDROCARBON ( 6 . 7 6 1  
)t PROBABLE HYDROCARBON C 6.95)  
8 PROBABLE HYDROCARBON C36.00) 
B PROBABLE HYDROCARBON FR(36.00) 
)t UNKNOWN ( 4 .89 )  
% UNKNOWN 4 5.47) 
3t UNKNOWN ( 5.50) 
X UNKNOWN ( 5.56) 
3t UNKNOWN ( 6.58) 
X UNKNOWN ( 6.60)  
H UNKNOWN 6.96)  
% UNKNOWN ( 7.13) 
M UNKNOkIN ( 8.12) 
X UNKNOWN ( 8.96) 
H UNKNOWN I 9 . 1 1 )  
S UNKNOWN ( 2 9 . 7 3 )  
X UNKNOWN ( 2 9 . 8 2 )  

LLQ320713  LLOf2082B LL032993B LL00101% 
LL001018  LLOOlO l8  

OM OS 
s * 6 ~ 0 0 ~  EITE 

350 U 220 J 85 J 
20 J 3 6 0  U 350 0 

1 7 0  J 
200 3 

21009 3 
20000  J 

23000 J 
39 J 
83 3 

7 1 0  3 
350 J 
450 J 
1 7 0  J 
180 3 
2 6 0  J 

290 J 

450 J 
500000 J 

260 J 

460OOQ J 
360 J 

1 6 0 0  J 

600 J 
390 J 
150 J 
17U J 
250 J 

640000 J 

4 1 0  J 
1200 3 

660 J 

7 1 0  J 
29 J 
99 3 



Y 
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TABLE 1 4 . 3 . 6  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 6 DRAFT DO NOT C I T E  
INACTIVE SITES 

38A REQUlESTr 032 
LOCATIONi DRUM RACK SUMP AREA E 
W I U M :  SOIL 

EX 

m 
M PHJ 
3f PHT 
X PRO 
3f PRO * PRO 
34 PRO 
3( PRO 
3f PRO 
)t PRO 
i PRO * PRO 

1 PRO 
r u  3f PRO 

3f PRO 

f PRO 
3f PRO 
f PRO 
S PRQ 
% PRO 
M PRO 
I PRO 
f SUL 
)t UNK 
X UNK 
E UNK 
X UNK 
f UNK 
X UNK * UNK 
32 UNK 
3f UNK 
3t UNK 
32 UNK 
f UNK 
E UNK 

* 3f PRO 

cn % PRO 

T 

c 
H 
H 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B a 
B 
B 
F 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

a 

SAMP NOI LL032106B LL032117B LL032128B 
L L 0 0 1 0 1 8  RACTABLE ORGANICS SDO NOS LL001018 L L 0 0 1 0 1 8  

:€TONE ALCO OL 9 )  22000 J 
IALATE ESTE! (3i.gi; 46 J 
IALATE ESTER (32.62) 7 4  J 
lABCE HYDROCARBON ( 6 .98)  2 1 0  J 
iABLE HYDROCARBON (15 .94)  1 8 0  J 
iABLE HYDROCARBON (18 .15)  210 J 
lABLE HYDROCARBON (18.18) 1 9 0  J 
ABLE HYDROCARBON (19.17) 5 8 0  J 
lABLE HYDROCARBON (19 .21)  500 J 
lABLE HYDROCARBON (19 .79)  490 J 
lABLE HYDROCARBON (19.82) 340 J 
IABLE HYDROCARBON S21.32) 300 J 
ABLE HYDROCARBON (22 .40)  360 3 
lAELE HYDROCARBON (22 .78)  520 3 
IABLE: HYDROCARBON (22.81) 2 8 0  J 
iABLE HYDROCARBON (22 .87)  1 4 0 0  3 
IABtE HYDROCARBON (22.90) 3 0 0  J 
lABLE HYDROCARBON (23.25) 2 9 0  J 
lAB!.E HYDROCARBON (24 .29)  640 J 
iAEbE HYDROCARBON ( 2 4 . 3 3 1  370 3 
iABLE HYDROCARBON (32 .22)  58 J 
IABLE HYDROCARBON FR(22.00) 50000 J 50000 J 4 7 0 0  4 
lABLE HYDROCARBON FR(37.00)  120000 J 1 8 0 0 0 0  J 
iABtE HYDROCARBON FR(38.00) 14000  J 
'UR ( 2 7 . 1 9 1  1 8 0  J 
IOWN C 5 . 4 % )  2 5 0  J 
IOWN t 5.49) 2 4 0  J 
IOWN S 5 . 5 4 )  1 2 0 0  J 
IOWN ( 5.599 1500 J 
IOWN ( 6.62)  800 J 
IOWN ( 6.63) 6 7 0  J 
IOWN t 8.13) 330 J 
IOWN ( 8.16)  250 J 
IOWN C 8.99) 2 2 0  3 
IOWN I 9.13)  390 J 
IOWN C 9.16) 2 7 0  J 
IOWN (23.52) 260 J 
IOWN ( 2 5 . 8 9 )  300 J 

(UGIKG)  TYPE; 5 .  C O M P O S I U  3. COMPO SITE - 



V O t A T I t E  ORGANICS SDO NO8 0904 0904 0908 

ACETONE 
BENZENE 3 5  10 5 u  
CARIQN DISULFIDE 6 U  3 3  5 u  
CHLOROFORM 3 J  8 SiU 

NE CHLORIDE 59 B 200 0 19 B 

9&?Pww C UWKt.3) TYPE t 

2 5  

%A REQUEST'i 032 
LOCATfONi DRUfl RACK SUtdP AREA E 
ISEDI[UMt SURFACE 



DRAFT DO MOT C I T E  TABLE 14.3.6 ANALYTICAL DATA SUMMARY BY MEDIUbl FOR ENVIRONMENTAL PROBLEN 6 
INACTIVE S ITES 

S&A REQUEST: 032 
LQCATXOlM: DRUM RACK SUMP AREA E 
W P f n  SURFACE NATEI? 

SAMP NOa LL032253E 
EXTRACTABLE ORGANICS SDG Nor Dl08 

Blfls4Lf_j_ t U G / l )  TYPE: - -  N BUTYLPHTHALATE 

SAMP NO: LL032253A 
VOLATILE ORGANICS SDG HlQ: 0824 w (UG/1)  TYPE1 ACETQNE 

CHLOROFORM 
ETHYLBENZENE 

12 
1 J  

S8A REQUEST, 032 
-6. LOCATIONt DRUM RACK SUMP AR&A 827 
Iv f m U M  a SOIL 
w 
\f 

S A W  NO; LL03201SC L1032026C LL032037C 
0x1 AND GREASE SDO NO: LLO32015C l L 8 3 2 0 1 5 C  LL032015C 

@ % K - - - - = % i m - - - ~  
(MG/KG) TYPES 

O I L  AN D GREASE 

SAMP NO: 
EXTRACTABLE ORGANICS SDQ NO8 

(UWKO) TYPE2 
BfS(2-ETHYbHEXYL)PHTHALAfE 
DI-N-OCTYLBHTHALATE 
DIETHYLPHTHALATE 
PHENOL 
)t ARYL HYDROCARBON C 8 .20)  
X ARYL HYDROCARBON ( 8 . 2 1 )  
X DIACETONE ALCOHOL ( 6.23) 
M DIACETONE ALCOHOL 6 . 2 9 )  
i DIACETONE ALCOHOL < 6.35) 
X POSSIBLE ALIPHATIC KETO ( 6 . 5 7 )  
X POSSIBLE ALIPHATIC KETO( 6.58)  
3( POSSIBLE AMIDEjAHINE t 7.87) 

LL0320158 
L1001018 - 

11 3 
440  u 
440 u 
190 J 

11 032026B 
LL001018 - 

17 J 
420 u 
420 

170 J 
19000 J 

21000 4 

400  J 
580 J 

L1052037B 
LLOOlOll 

10 J 
21  3 

410 0 

29008 J 
640  J 

190 J 



X PROBABLE ALIPHATIC HYDR( 4 . 8 9 )  360 J 
3( PROBABLE ALIPHATIC HYDR( 6 . 9 2 )  140 J 

It UH 

1900 J 

=5rB--%+ 
(UO/KO) TYPE8 

tNE 
'CENE CHLORIDE 7 Jll 2 JB 7 6  
!TIC ACID, METHY1 ESTt9.69) 4 J  3 3  2 J  
:MOWN?11.2) 3 3  

I70 J 

1500 J 

670 J 
170 3 
250 3 



DRAFT DO NOT C I T E  TABLE L4.3.6 ANALYTICAL DATA SUMflARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 6 
INACTIVE S ITES 

S8A REQUEST1 032 
LOCATIOM: DRUM RACK SUflP AREA 827 
M I U M P  SEDIMENT 

SAMP NO1 
EXTRACTABLE OROANICS SDO NO: 

t UGIKG) TYPE: 
BfS(2-ETHYLHEXYb)BHTHALA~E 
DI-N-QCTYLPHTHALATE 
DIETMYLPWTHALATE 
PHENOL 
3t DIMETHYL SULFOXIDE < 5 . 9 5 )  
X DIMETHYL SULFOXIDE ( 6.15)  
H DIMETHYLSULFOXIDE ( 6.00) 
M DIOCTYL ABIPATE (31.19) 
X PHTHALATE ESTER (28.09) 
3t PHTHALATE ESTER (32.24) 
3t PHTHALATE ESTER (32.261 
M PHTHALATE ESTER (32.27) 

I X PROBABLE HYDROCARBON (28.16) 
N f PROBABLE HYDROCARBON (28.19) 
2 3( PROBABLE HYDROCARBON FR(38.00) 

H SULFONYLBISMETHANE t 8.67) 
M SULFONYLBXSMETHANE 4 9.03) 
H SUtFQNYLBISMETHANE ( 9.12) 
I UNKNOWN t 5 .43 )  
X UNKNOWN 435.64) 
9t UNKNOWN 436.48)  
X UNKNOWN (39.46) 
M UNKNOWN (39.83.) 
f UNKNOWN (43.22) 
f UNKNOWN ( 4 4 . 0 6 )  
S UNKNOWN (47.02) 
% UNKNOWN r(47.39) 

p % PHTHALATE ESTER (32.40) 

LlQ32139B LLO32140B Lt032151B 
LL001018  LL001018  LLOOlO18 

CO s 
s70KoE1TE %%%F %4RiPiF 

68 J 33 J 27 4 
35 J 29 4 350 U 

2000 350 U 350 0 
7800 J 

1 4 0 0 0  3 
5400 3 

I3 J 
19 3 9 5  

53 J 
22 J 

1 0  J 
21  3 

45000 J 40000 J 
1600 J 

1700 J 

470 J 
19 J 
35 4 
18 J 
22 J 
19 J 
35 J 
18 J 
22 3 

34 J 

10 3 

400 J 

SAMP NOS LL032139A LLOJZISOA LLO32151A 
VOLATILE ORGANICS SDG NO: 6908 0908 6904 

3. COM 

7 
ACETOBE 
BENZENE 16 7 
CHLOROFORM 5 u  5 u  5 3  
PtETHYLENE CHLORIDE 17 B 34 3 15 B 
TOLUENE 1 9  S U  11 
l,l,l-TRICHLOROETHANE 8 13 9 
2-BUTANONE 11 u 82 11 u 
jt ACETIC ACID, METHYL EST(9.65) 51 J 1 0 0  J 

9!0;1TC * f UWKG 1 TYPE: 



w
 

i- n
 

u
 
c
 

CT 
X

 

.
Y

 

1
 

rs
) 
d
 

7
 

8 

w
 X
 

4-280 



TABLE 1 4 . 3 . 6  ANALYTICAL DATA SUMMARY BY HEDIUM FOR ENVIRONHENTAL PROBLEM 6 DRAFT DO HOT C I T E  
INACTIVE SITES 

S8A RE.PUES81 053 
LOCATION: DRAINS DOWNGRADIENT FROM BUILDING 805 
U U M :  SEPIfYlEN? 

SAHP NO; LL033016C LL033027C LC033038C 
METALS, INCLUDING CR+S SDG N O :  tL003010C LL003010C LL003010C 

ZINC 1060 NE 974 NE 908 DJM 
P A M A B I  ( M  +-* @/KOP TYPE I 

UM 

EXTRACTABLE QRGANICS 
(UWKG9 

'AC tNAPHTHENE 
ANTHRACENE 
BEN 
B I S  
BUT 
CHR 

f DI- 

F L U  
PHE 
PYR 
x u  
x u  
w u  
N U  
X U  
% U  
n u  
S U  
n u  
x u  
x u  
X U  
X U  
M U  
M U  
M U  
w u  
x u  

N DII 3 FL U  

I 
t 
I 
I 

E 
I 
3 
U 
E 
rJ 
1 
U 
J 
I 

I 
U 

vi 
1 
rJ 
U 
J 
U 

U 
I 

(I 
2 
t 
S 

N 
R 
R 
A 
H 
K 
K 
It 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 

- 

I(A1d 
!-ET1 
BENi 
)€NE 
*BUT' 
ILQFI 
!ANT! 
tENE 
rNTHi 
I% 
:NOHI 
A O W I  
:NOW1 
:Mob41 
,WOWI 
:NOW1 
:NOW1 
:NOHI 
:NOMI 
:NOHI 
:NOW1 
:NOW1 
:NOW1 
,NOMI 
,NOWJ 
,NOHI 
,NOWI 
,NOW1 

4 
l 
e 

1 

NBHRACEWE 
YLHEXYLIPHTHALATE 
YLPHTHALATE 

LPHTHALATE 
RAN 
ENE 

ENE 

i 6.20)  
t 7.50, 
(11 .18 )  
(23.QQ) 
(23 .30 )  
(23 .401  
(23.50) 
( 2 4 . 0 0 )  
( 2 4 . 2 0 )  
(25 .00)  
( 2 5 . 3 0 )  
( 2 6 . 4 0 )  
( 2 7 . 0 0 )  
(27 .309  

2 9 . 0 0  1 < 30 .20)  
( 3 0 . 4 0 )  
(32 .00 )  

SAMP NO1 LLQ33016B LLQJ30278 
SDG NO: LL122087 11121987 
TYPE I ++ 

340 U 110 J 
120 J 190 J 
97 0 1200 
340 U 49 J 
150 J 240 J 
340 U . 8 3  J 
340 u 340 0 
310 J 520 
340 U 59 J 
30Q J 600 
310 J 540 
I50 J 260 J 
200 J 

180 J 
200 J 

280 J 
It50 3 210 3 

2900 J 
380 J 

330 J 270  J 
440  J 

710 J 

770 J 
630 J 
450  J 

LL033038b 
11121987 w 

81 J 
160 J 

52 3 
230 J 

7 9  J 
35 J 

510 
59 J 

520 
47 0 

1100 

290 J 
140 J 
250 J 

160 J 

480 3 

470 J 

560 J 



.3.6 6 

SAMP NO, Lt033016A 
VOLATItE ORGANICS SDO WOt 0813 

ACETONE 
BENZENE 1 J  

- <UG/#G)  TYPE 

CHLOROFORM 
METHYLENE CHLORIDE 
TOLUENE 

(9.171 

7 
11 

5 38 
3 3  

10 u 
4 4  
7 J  
t J  

L LO330278 
0813 

% 
4 3  
2 3  

45 
9 8  
5 J  

10 u 
10 u 
16 3 
6 d  

'tL833038A 
0813 

- 3  3 
5 U  

26 
6 B  
3 3  

51 
8 4  

13 4 
7 3  





4.12 UNIC E m r i r o n m  Problem 7: Bum Pits 
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4.12.2 Sampling and Anatytical Design 

4.12.2.1 Sampling Design 

Request 34: Bum Pits Fi. L4.7). Twelve grab soil samples (Sampling Method: 
Reference €5.1 and E5.2.3) were to be collected from selected areas in pits 1, 2, 
and 3 and from the device called the "iron horse." Sampling was to be 
coordinated with B. Cummings. if possible, the Sampling Team was to wait for a 
pit to be empty so samples could be collected within the pit. If time did not 
allow for an empty pit, the Team could collect samples outside the pit. Because 
of the various types of explosives placed in the pits, the pits were considered 
heterogeneous. The area of each pit and of the iron horse was less than 100 
m2. Each of these areas was to be divided into a 60-segment grid, and three 
segments from each area were to be selected for Sampling. Grab samples were 
to be collected by hand auger at a depth of 0 to 3 ft. 

The Sampling Team arrived at pit 1 at 1450 on lOAUG87. The day was clear, 
sunny, and hot with a temperature of 930. QC rinsate LL034131 was taken at 
1500 prior to collection of the first sample. Pit 1 had a cage in it that was 
about 70% full. Samples were collected at grid segments in front of the cage 
(grid 34), the right side of the cage (grid 41), and the left side of the cage 
(grid 16). The area was small and the decision was made to composite the 
samples (LL034017, LL034028, and LL034039). Samples were collected between 
1515 and 1535. 

Pit 2 was empty except for a deep layer of very fine dust/soil. Samples were 
collected in the back half of the pit where the cage normally was placed. 
Because of the small area, the decision was made to composite the samples 
(LI-034040, LL.034651, and LL034062). Samples were collected between 1550 and 
1618. 
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Nigh expltxiims. A total of 12 samples were collected from the burn pit site. 
The samples from burn pit sites 7, 2, and 3 consisted of three grab samples from 

each site. The samples from the "iron horse" site were three cornposited sa!npleS 
from the west side of the equipment because the other sides were rocky. The 

results are shown in Table L4.3.7. 

The highest concentrations of HAM were found around the "iron horse" site with 
an average of 205 ug/g. Around pit 3, the concentration averaged 119 ug/'g. 

The average in pits I and 2 were in the tens of ug/g. The RDX concentrations 

in pit 3 and the 'Won horse" site averaged about 20 ug/g; in contrast, pits I and 

2 contained less than 70 ug/g. TN7 was found only in pit 3 and the "iron 

horse" site. Pit 3 had more 7NT than the "iron horse" site (I3 vs. 4 ug/g). 

Volatile organics. Analytical results for volatiles are presented in Table L4.3.7. 
Small amounts of three volatiles were detected in two samples and four in the 
remaining sample from burn pit 7. Only methylene chloride was detected in all 

three samples from burn pit I, but it was also detected in the blanks. For burn 

pit 2, the number of volatiles detected in the three samples ranged from 8 in 

one to 14 in another. Sample LL034040 had an acetone concentration of 230 

ug/kg and a methylene chloride concentration of 320 ug/kg (both out of the 
calibration range of the instrument). That sample also had 68 ug of toluene per 

kilogram and 24 ug of benzene per kilogram, and was clearly the most 

contaminated sample of the three from burn pit 2, In the three samples from 

burn pit 3, there were 13 volatiles detected in two samples and nine in the 

other. The samples were roughly similar to each other with regard to volatiles. 

Each sample had, pea kilogram, from 400 to 740 ug of acetone, 53 to 56 ug of 

benzene, and 780 to 220 ug of trichloroethene. Sample LL034084 had 220 ug of 
an unknown per kilogram of soil, and sample LL034095 had an estimated 860 ug 
of an unknown wiib essentially the same retention time, per kilogram of soil. 
In the soil from the west slde of the "iron horse," there were 14 volatiles 

detected in two of the samples and only 6 in the other. Most volatiles 
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Analytical Data €valuation: 

Metals. Copper and sodium were detected at the mncentrations identified above. 

High explosives. The detection limit of RDX was 2 ug/g; two samples from pit 1 
and one from pit 2 were at or below the limit. Because the upper limit of 
calibration was 30 ug/g, the values marked ''E" are not expected to be as 
accurate as those within range. The! three munitions were confirmed using the 
confirmatory cyano HPLC column. Spikes using samples containing a low amount 
of munitions also confirmed the identified compounds. 

Volatile organics. Apparent benzene and toluene contamination was noted in the 
samples from burn pit 2. Benzene contamination was noted in the samples from 
burn pit 3. Contamination from eight "unknown" volatiles was detected in 
samples from burn pit 3 and contamination from six was detected at the "iron 
horse. 

Extractable organics. Only bis(2-ethy1hexyl)phthalate was identified 
unambiguously in concentrations as high as 9500 rng/kg. 

Radiochemistry. Three soil samples from each of four burn pit areas were 
analyzed for gross alpha, gross beta, and uranium activities. Results are given 
in Table L4.3.7. 

4.12.4 Limitations and Qualifications 

Data Oudity Level: 
The overall analytical rating is Quality Level i l .  

The sampling plan and sampling are rated Quality Level 1. 

Field Data: This problem appears to be a straightforward investigation of 
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About 60% of the entries on the data quality summary sheets were Quality Level 
111, over half of which corresponded to compounds not dearly identified by mass 
spectrometry. Some of the Quality Level Ill data corresponded to concentrations 
below quantitation limits, and several measurements did not meet internal 
standards. Most of the remaining 40% of the data summarized were given as 
Quality Level II. 

Extradable organics. Most of the concentrations given are estimated values, 
even for identifiable compounds. The data are uality Level I I ,  due mainly to 
tentative identification by mass spectrometry. 

Radiocfwmistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 10% of their true value, radiological data are considered 
reliable. 
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DRAFT DO NQT C I T E  TABLE L4.3.7 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEH 7 
BURN P I T  

LOCATlONs BURN PIT # 1  
B U M 8  SOIL 

SAMP NO: LL034017B LL0340288 t LO34039B 
EXTRACTABLE ORQANICS SDO NO: LLO21188 11021088 11 0 2 1  088 

-==%In-- 
( U W K G I  TYPES GRAB 

UNKNOWN (28 .00)  
i UNKNOWN t 2 8 . 1 0 )  330 J 
16 UNKNONN (31.10) 890 J 3 4 0  3 

SAMP NO: LL034017A 11034028A LL034039A 
VOLATILE ORGANXCS SDO NO1 0904 0904 0904 

ACETONE 
BENZENE 6 U  4 J  5 u  
METHYLENE CMLORIDE 33 B 5 0  B 8 0  

P TOLUENE 1 7  9 5 u  
5 U  

34 J 
I lsl,l-TRICW%OROETHANE 4 U  5 3 .  fD” X ETHYL ETHERt11.92) 
P 

@%n---pBBBaTs6, [ U W K O )  TYPE: 

SAMP NO* LL034017F lL034028F LL034Q39F 
RWBI QCHEMISTRY SDO 40% Lht.7295 ltL7295 11 17 295 

CS-137 
O-ALPH 5400 6500 15000 
GROSS-BETA 1 7 0 0 0  23000 20000 
K-40 12000 11000 1 1 0 0 0  
U-234 400 4 4 0  4 1 0  
U-235 53 290 180 
U-238 58 0 778 8 9 0  

v=%---v (PCI/KGD) TYPE: 
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TABLE 14.3.7 ANALYTICAL DATA SUPIMARY BY MEDIUM FOR ENVIRONblENTAL PROBLEM 7 DRAFT QO NOT CITE 
BURN P I T  

LOCATION: BURN PIT #2 
W U M :  SOIL 

SAMP NO8 LL0?14040A LL034051A LL034062A 
VOLATILE QRGANICS SDG Not G904 0901 09 08 

(UGIKG) TYPE: ACETONE 
BENZENE 
CHLOROFORH 
METHYLENE CWLQRIDE 
TOLUENE 

X ETHYL ETHER(l1.89) 
i ETHYL ETHER(12.11) 
M ETHYL ETHER(12.15) 
M HEPTANE(22.71) 
M UNKNOWNt10.93) 

f X 
UNKNOWN(14.91) 

i UNKNOWM~l5.03) 
M UNKNOWN(15.07) 

OI IM UNKNOWN(15.72) 
M UNKNOWN(19.32) 
3F UNKNOWM(21.23 
M UNKNOHN(22.97) 
X UNKNOWNt23.34) 
i UNKNOWM(9.49) 
X UNKNOWM(9.65) 
i UNKNOWN(9.68) 

Irl,l-TRICHeOROETHANE 

SAMP NO8 
RAD1 OCHEMISTRY SDO NO: 

(PCI/KGD) TYPE1 
CS-137 
G-ALPH 
GROSS-BETA 
K-40 
U-234 
U-235 
U-238 

20 5 U  5 u  
320 BE 51 B 43 b 
68 
31 
8 J  

5 u  9 
8 II 

8 J  
10 5 

11 J 
7 J  

120 3 
75 J 

6 3  
19 4 

5 5  
6 J  

4 5  4 3  
4 J  

118 J 
15 J 

13 5 

LLOS(sO4OF LL036051F LL034062F 
1117295 ti17295 1117295 

1900 13000 7600 
35000 20000 25000 
l o o 0 0  11008 12000 
420 320 340 

57 19 46 
510 438 490 

@5F----- 



+
I

 I 
I 

0
 

c
l
 

0
 

X
 
$1 m - 

1 

- P
 

E
-
 

w
 

m
i- 
8% I 



DRAFT DO NOT C I T E  TABLE 14.3.7 ANALYTICAL DATA SUMMARY BY MEDIUH f O R  ENVIRONMENTAL PRO3lEEl 7 
BURN P I T  

SBA RE QUEST1 034 
IOCATXONs BURN P I T  113 
U U M t  S O I L  

EXTRACTABLE ORGANICS 
( U W K G )  

2,4-DINITROTOCUENE 
% UNKNOWN ( 7.301 
X UNKNOWN ( 7.40) 
i UNKNOWN < 8 . 0 0 )  
i UNKNOWN t 8.110) 
3t UNKNOWN ( 8 . 3 0 )  
I UNKNOWN t 8.40) 
I UNKNOW ( 9.20)  
% UNKNOHN r t l l . 1 0 )  
i UNKNOWN ( 1 2 . 0 0 )  
I UNKNOklM ( 1 3 . 1 0 1  
M UNKNOGON (13.30) 
3t UNKNOWN ( 1 3 . 4 0 1  
M UNKNOWN ( 1 4 . 4 0 )  
I UNKNOWN r(15.40) 
i UNKNOWN (15.50) 

p X UNKNOWN 417.00)  
i UNKNOHN ( 1 7 . 1 0 )  

r\) i UNKNOWN ( 1 8 . 1 0 )  
I UNKNOWN ( 2 1 . 1 0 )  
i UNKNOWN (23.10) 
3t: UNKNOWN ( 2 4 . 0 0 )  
3 UNKNOWN ( 2 4 . 1 0 )  
S UNKNOWN (25 .50)  
X UNKNOWN (26 .00)  
M UNKNOWN ( 2 8 . 1 0 )  
X UNKNOWN ( 3 1 . 2 0 )  

SAMP NO1 110340733  
SDG N O :  1 1 0 2 1 0 8 8  
TYPE I @Yin-- 

2riO J 

300 J 

1 2 0 0  J 

1 1 0 0  J 

4 1 0  J 
3 7 0  J 

2500 J 
390 J 

SAMP NOS 11034073A 
VOLATILE ORGANICS SDO NO8 0908 

ACtTONE 
BENZENE 53 

=-%m-F t UWKO) TYPE: 

CHLOROBENZENE 5 u  
METHYLENE CHLORIDE 10 B 
TOLUENE 30 
TRICHLOROETHENE 210 E 
l, l, l-TRICHLOROETHANE 5 u  
4-METHYL-2-PENTANONE 11 U 

ACETIC ACID,  METHYL ESTt9.65)  

1 1 0 3 4 0 8 4 3  
L 1 0 2 1 0 8 8  

4BBp66J- 
5600 J 

655 J 
160 J 
830 J 
5 8 0  J 

2 1 0 0  J 

1 3 0  J 
200 J 
150 J 

1 5 0 0  J 

1 6 0  J 
230  J 
400 J 

2500 J 
430 J 

38 3 

56 J 

3 2 0  J 

11 OJ4O84A 
0908 

= % K m  
54 
17 
4 3  3 
35 

220 E 
5 J  

18 
2 J  

1 1 0 3 4 0 9 5 8  
1 1 0 2 1 1 8 8  

=5miT-- 
1 9 0 0  J 

l l S 0  J 

310 J 

2700 3 
150 J 

190 J 
150 J 

2400 J 
160 J 

220 J 
320 J 

2500 J 
460 J 
18 J 

36 J 

4 0  J 
240 J 

' 240 3 

L1034095A 
0908 - 

56 
52 
38 B 
58 

1 8 0  
5 J  

11 U 
2 J  
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DRAFT DO NOT C I T E  TABLE 14.3.7 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 7 
BURN PIT 

? X A  REQUEST: 034 
LOCATIOMi BURN PIT SRON HORSE 
l i t t";PIMt SOIL 

SAMP NO: LL034108A LLOJ4119A LL034120A 
V O L A T I L E  ORGANICS SDG NO: 0909 0909 5909  

+-@%m---- ( U W K G )  TYPE r 
i ETHYL ETHER(12.22) 
X UNKNOWN(21.47) 5 5  
% UNKNOWN(23.68) 
I UNKNOWN(23.721 
X UNKNOWN(40.68) 
M UNKNOWN440.74) 
3t UNKNOWN(40.75) 

SAMP NO8 
RAD1 OCHEMISTRY SDI) NO: 
PC I/KGD 1 TYP€K 

CS-137 
f O-ALPH 

GROSS-BETA 
K-40 
U-234 
U-235 
0-238 

8 J  

1000 J 
9 J  

1000 J 
170 J 

LL034108F L1034119F L1034120F 
LLb7295 LLL7295 LlL7295 

pgagzl_ii----r-- 
3000 5400 9700 

27000 26000 22000 
10000 rrooo 12000 

38 0 490 450 
78 120 104 

860 680 7 9 0  

S8A REQUEST1 034 

-MI SURFACE WATW 
 LOCATION^ BURN PIT r R o N  HORSE 

SAMP NO* LL0341310 
METALS, INCLUDING CR+6 SDO NO: 1101206618 cue/t 1 TYPES U S A T F  

BARIUM 3.5 B 
IRON 136 
MAONESIUM 11 B 
POTASSIUM 160 3 
ZINC 9.8 3 



.7 7 

V E ORGANICS - ( U O f L )  TYPE: 
ACETONE 
CHL OROFORN 10 
ETHYLBENLENE 1 JB 
METHYLENE CHLORIDE 3 J  
TOLUENE 2 38 
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E4.3.2). The tanks at each site were assumed to be homogeneous because there 
was no information or 8videnCe to iradisate they were used for any other 
purpose. All tanks at each site were to be sampled. If m y  of the tanks were 
empty, the Sampling Tern was to collect an additional sample from the other 
available tanks in that area in order to obtain three total samples from each 
area. At the GSA area where the Survey obsewed two tankers, the Sampling 
Team was to select one tank at random from which to collect an extra sample, 
giving a total of three samples from this area. Team members were to measure 
the depth of the liquid in each of the five tankers, using spark-free tools when 
opening the tankers. Samples were to be collected by opening the valve and 
collecting the contents of the tanker directly into sample containers. 

The Sampling Team arrived at the Building 811 area at 1045 on Q6AUG87. The 
weather was sunny and clear, and the temperature was B0F. Three tankers 
were still in place across from Building 811. The first tanker (an the right, 
facing north) was empty except for a small pool approximately 1/2 in. wide. The 
middle tanker contained a pool of liquid approximately 1 ft wide with a light 
"oil" look similar to No. 2 diesel fuei. The third tanker was dry. Samples 
LL035018, Lu735029, and LL035030 were collected from the middle tanker. 

When the Sampling Team arrived at the GSA area at 1145 on 07AUG87, there 
was only one tanker, rather than the two tankers observed by the Survey team. 
The day was clear and sunny, and the temperature was 90°F. The contents of 
the tanker had the look of dark "oil." It was possible to collect samples from 
the top of the tanker with a dipper, so three samples (LL035041, LL035052, and 
LL035063) were collected by this method. 

4.13.2.2 Analytical Design 

The parameters analyzed were PCBs and ICP-metals. No field measurements were 
required. 
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Data Qual* Level: 
The analytical data are rated Quality Level 1111. 

The sampling plan and sampling are rated Quality Level I. 

Field Data: The samples from the tankers at the 11 site contained very little 
residual oil. In describing the sampling, this data document states that two of 
the three tankers were empty, and three samples ere taken from the middle 
tanker. Three more samples were collected from the tanker at Site 3 

s c~u ld  be analyfed due to matrix problems, and the 
Details on analytical data quality are ICP results were Quality Level Ii and 111. 

given below. 

Metafs. The following QC data flag was assigned to the metals identified in this 
sample group: serial dilution-sodium. The overall sample quality for this 
request is Quality Level 11. 

Other extractabies. Due to the matrix of samples in Request 35, the standard 
CLP analytical procedure could not be used. Therefore, no PC8s data are 
avai la bl e. 
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No map was provided for this 
part of Request 35- 

Figure L4.8b. Diesel Tankers Near the GSA 
Area of Site 300 (UNL Request 35) 
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After the Sampling Team arrived on the site, the sampling pr0tOCd was changed 
by Team Leader J. Murphy. The P1D indicator readings were so Isw and the 
process originally called for was so time consuming, it was obvious that little 
information would be gained by using the original protocol. Therefore, to 
complete sampling of all the wells in a timely fashion, the protocol was changed 
to the following: Auger down to 3 ft, and take a core sample for PlD 
screening. If the Pi0 reading was equal to or less than 10 ppm benzene 
equivalent, auger down another 3 ft and repeat. Otherwise, core samples were 
to be taken for P1D screening at 5-ft intervals. In locations where there were 
asphalt and gravel, the asphalt and gravel were cleared away by augering down 
to dirt before sampling began. 

An attempt was made to sample dry well 879E (300 area) on 04AUG87. The 
wind was from the east with gusts to approximately 15 mph. Using a mobile 
drill rig and Shelby tubes, cores were obtained at 1-ft intervals to a depth where 
the PI0 measurement peaked. Sample LL036064 (grid 38) was immediately placed 
in aluminum foil to prevent loss of volatiles, with a portion placed in a I-L glass 
container. After a minimum of 15 rnin, the gas seal in the container was 
removed and an PID measurement made. The sample portions in the aluminum 
foil and container were saved until all samples had been processed similarly. 
The increment of rndximurn PID value was used to fill the samples for this 
request. The volatile and semivolatile samples were taken from the soil core in 
the sealed aluminum wrap; whereas, the metals, ICP, and radiochemistry samples 
were taken from the soil in the glass container. The calibration was checked 
between each sample. Sampling was stopped at 1808. 

On 05AUG87, the Sampling Team returned to dry well 879E (300 area) at 0940. 
The sky was clear and the temperature was approximately 90°F. Drilling was 
begun for sample LL836042 at grid 9. There were two high P1D readings for 
this sample, and both peaks were kept for samples. The reading at the 3-ft 
depth was 7.1 ppm. This sample was designated LL036235. Sample LL036042 was 
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protocol, the next cere was at 5 ft. The remaining hales for this well were 
sampled at 5-ft intervals, depending on PID readings. Sample LbB36075 (grid 4) 
was collected between 1030 and 1137. At mpSe LL.036086 (grid 22), bath PlD 
readings were the same. The volatiles sample was taken from the first set, and 
then sets one and two were combined for the remainder of the samples. Sample 
LL036097 (grid 41) was collected between 1425 to 1600. 

An attempt was made to sample dry well 87353 on 11AUG87. The Sampling Team 
arrived at the site at approximately 0930. The Team could not sample in this 
area because of underground cables and pipes (per LLNL personnel). Samples 

, LU364 14, and LL036122 were not collected. 

An attempt was made to sample dry wells 875S1 and €37552 at 1000 on 11AUG87. 
A bank at the sit8 was too steep to accommodate the drill rig. Samples 
LL036166, LL036l77, LL036188, LL036199, LL036202, and LL036213 were not 
co I I e cted . 

Dry well 874N was sampled on 11AUG87. The sky was clear with a light breeze, 
and the temperature was 75oF. A radiation scan showed a reading of 20 cpm. 
Sample LL03602Q (grid 47) was collectred first, using the new sampling protocol. 
Rock was encountered at 7.4 ft and drilling was stopped ab this location. Sample 
LL036031 (grid 57) was collected sat 1325. Rock was encountered at 7.8 ft, and 
drilling was stopped. Sample LLO36019 (grid 40) was collected at 1430. Rack 
was encountered at 8.29 ft and drilling was stopped at this point. 

4.14.2.2 Analytical Design 

The parameters analyzed were volati les, sem ivolatiles, ICP-met als , AA-rn e rcu ry , 
gross alpha, and gross beta. Field measurements for OVA were made in order to 
select sample depths. 
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blanks. Concentration values of unknowns were estimated to be small in one 
sample from dfy well 872s and one from dry well 874N. 

Ex&ac&be Organics- Analytical results for semivolati'le organic compounds are 

presented in Table L4.3.9. For the nine samples in which mget compounds or 

tentatively identified compounds were detected, the number of detectable 

compounds in any particular sample ranged from 3 to 2Q. Bis(2- 
ethylhexyl)phthalate was the only compound identified in all three samples from 
dry Well 872s. No compounds identified were present in measurable quantities, 

and estimated values of compounds either identified or detected were always 

below 1 mg/kg- B~~(2-ethylhexyl)phthalat~ was also the only cornpound identified 

in all three samples from dry well 873E. In two of these samples, the 
concentrations of that compound were 37 and 38 rng/kg, and in the other sample 
the concentration was about an order of magnitude less than that (0.39 rng/kg). 
In each of the three samples from dry well 873E, there was one unknown 

compound detected in estimated concentration of over 70 mg/kg. Othefwise, 
measured or estimated values of identified or detected compounds were always 

less than I mg/kg in the samples from dry well 873E Diacetone alcohol was 
measured in concentrations of at least 20 mg/kg in all three samples from dry 

Well 874N. Sample LL036Q19 had one tentatively identified COmpQund in 

estimated concentfation of 1.8 rng/kg and an unknown in estimated concentration 
of 4.8 mg/kg. Sample LL036020 had an unknown compound detected with an 
estimated concentration of 25 mg/kg. Other compounds in samples from dry 

well 874N had measured or estimated concentrations of less tha 

Radiochemistry. Average gross alpha and gross beta activity for soil from d!y 

wells 872S, 873S, 874N, and 879E ranges from 4966 to 9675 pCi/kg and from 

20,666 to 29,000 pCi/kg, respectively. 
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Amalylid Data: Although the woAaale analyses coulld have resulted in low 
results due to excessive holding times, the ICB, AA9 and the radiological data are 
Quality Lewels I and II. Details on analytical data quality are given below. 

Metals. Wells 87253, 873E, and 879E are in one sample group, and well 874N is in 
another sample group. The following QC data flags were assigned to the metals 
identified in the first sample group: duplicatewalurninum, barium, calcium, iron, 
magnesium, manganese, nickel, and zinc; spike and duplicate-chromium; spike- 
antimony and mercury; serial dilution--copper; spike and serial dilution- 
magnesium and manganese. Overall sample quality for this sample group is 
Quality Level I except far the followin metals at Quality Level II: antimony, 
chromium, magnesium, manganese, and selenium. 

The following QC data flags were assigned to the metals identified in the second 
sample group: serial dilution-chromium; duplicate--aluminum, calcium, iron, and 
manganese; spike and duplicate--nickel. Overall sample quality for this sample 
group is Quality Level I except for the following metals at Quality Level 11: 
manganese, nickel, and selenium. 

Overall sample quality for AA-metals in Quality Level 1. 

Volatile organics. Volatiles were detected in blank samples, and concentrations 
were too small to measure in many cases. Volatile samples are given Quality 
Level II. 

EXractable organics. Concentrations for many compounds were estimated either 
because they were tentatively identified or unknown, or because concentrations 
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Bldg. 872 

Fence 
n n n n A A n n  A n A 

CL036133 

Tree.. . 

0 

LL036144 

Parking Lot 

LL0& 1 55 

Figure L4.9a GSA Area Dry Well 879E (LLNL Request 36) 
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Bug. 873 

Concrete 
Pad 
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\ 5hA ,Well 873E 

Parking 
lot 

3M 

LL036086 

Figure L4.9~. GSA Area Dry Well 873E (LLNL Request 36) 
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DRAFT DO NOT C I T E  TABLE 14.3.9 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 9 
GSA AREA DRY WELLS 

S$A REQUEST1 036 
LOCATIONi OS4 AREA DRY HELL 874N 

UMi S O I L  

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

EXTR 

UKNa 
NKNO 
NKNO 
NKNO 
NKNO 
NKNO 
NKNO 
NKNO 
NKNO 
NKNO 
NKNO 
NKNO 

CTABLE ORGANICS 
(UWKG) 
Id c 7 .12)  
Eo t 7.14) 
N ( 7 . 1 6 )  
N ( 7.18)  
N ( 7 . 7 9 )  
N ( 7.97)  
M t 8.00) 
Eo ( 8 . 9 4 )  
Ell ( 8.98)  
N ( 8.99) 
M (10.42) 
Eo ( 1 0 . 4 7 )  

SAMP NO: 11036019B 
SDO N o t  L l O O P Q 1 8  
TYPE I @%-a7 

510 J 
130 J 

330 J 

810 J 

240 J 

L10360203 L10360318 
11001018 lLOOl018 

--DRAB 
170 J 

210 J 

180 J 

340 J 
330 J 

119 J 

S A W  NOr LLO3QQ119A LLOJ602QA 1183603llA 
P 

&3 
s--, 

63 VBLATHLE QRGANICS SDO NO: 0830 0830 0830 

CETON -EBBh-z+-g-siBB855%- E 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TOLUENE 
R UNKNOHN(lP.21) 

(UWKG) TYPE 1 

9 u  2 3  2 3  

2 JB 2 JB 2 JB 
9 J  

18 18 14 

SAMP NOt LLOJQOl9E LLO36020E 11636031E 
RADIOCHEMISTRY SDG NO: LLt7283 L L L7 283 tL17283 

Q-ALPH 
GROSS-BETA 22000 30000 35000 

++%r---- (PCI/KGD) TYPE t 



SAMP NO: 
METALS, INCLUDINO CRt6 

UMINUW 
(UG/i 1 

IRON 

SDO # O r  
TYPE I 

SAMP NU: 
RADIOCHEMISTRY SDO NUS 

( P C V t )  TYPE : 
B-ALPH 
GROSS-BETA 

11 036224F 1 L836224G 
11003043F tk.0126440 

RfNSAtE w 
62 B 
58 B 
32 E 

5 .4  B 

112 E 
0.02 B 

I1  036224H 
l t t .7247 + 

0 



f
 

aa 
w

) 
0
 

0
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divided into three circles, starting at th middle and moving to the outside of 
the pond, with 20 segments in each circle. The Sampling Team was to randomly 
sdect one segment from each circle. A grab sample was to be collected from 
each selected segment to the depth of the sludge. Because of the fairly routine 
recharging of the pond, there was thought to be no reason to examine the soil 
below the sludge. The sludge represented a picture, i time, of any potential 
contaminants in the pond. 

The Sampling Team arrived at the site at 1340 on 06AUG87. The weather was 
clear, sunny, and breezy, and the temperature was approximately 92OF. The 
Team divided the basin into a grid 18 strides across, with the middle being nine. 
The basin was dry and uneven in level and texture. Samples were to be 
collected to a depth of 8 in. with a cup-setter device. The first sludge sample 
(grid 5) was collected at 4 in. (LLQ37010). The area where the second sample 
(grid 38) was collected was very uneven, with evidence that it had been wet and 
dry (LLO37021). The first and second samples were rocky. The third sample 
(grid 53) was not so rocky, consisting of finer sediment (LL037032). QC rinsate 
sample LL037043 was not collected. Samples were collected between 1400 and 
1442. 

Request 38: Main Sewage Treatment Pond (Fig. L4.10b). Five grab sludge 
samples (Sampling Method: Reference E5.3.1) were to be collected from the pond 
to the depth of the sludge. The pond was greater than 500 m2, and 
homogeneity, with respect to the sludge, was assumed. The pond was to be 
divided into a 100-segment grid, and five segments were to be randomly selected 
for sampling. 

The Sampling Team arrived at the sewage treatment pond at 1130 on Q7AUG87. 
The weather was sunny and clear, and the temperature was 92OF. The pond was 
smaller than originally thought; therefore, it was divided into 80 segments from 
the bank, and four segments were selected for sampling. Samples were collected 
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M W s .  Analytical results for metals in sediment are presented in Table L4,3.70. 
Twenty metals were detected above ths germtitation limits of the analytical 
procedure at the two sites sampled. 

Reamst 37. Of the 20 metals detected, mercury was below the GRQL in two of 
three samples, and beyl/ium was below the CRQL in all samples. No parameters 

exceeded WCW TCLP levels during normal analysis. 

Request 38. Of the 20 metals detected, arsenic, beryllium, and cobalt were below 
the CRQL in all samples. 

Volatile organics. Analytical results for volatiles are presented in Table L4.3. IO. 
There were three samples taken for Requast 37 and four for Request 38. Results 

are summarized by request number below. 

Request 37. The number of volat%les detected ranged from 6 to 15 in the three 

sediment samples from the Sewage Treatment Plant ovefllow pond. Acetone was 

detected in excess of 700 ug/kg in two samples. About 50 ug of 2-butanone per 

kilogram of sediment were present in the same iwo samples (LL037021 and 
LLQ37032). 

Request 38. In the four sediment samples from the main pond at the Sewage 

Treatment Plant, four volatiles were detected in each and one unknown was also 
detected in sample LL038022. With respect to volatiles, these samples did not 

appear much different from some of the trip blanks. 
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Request 37. Tritium concentrations of the three grab samples were 0, 1000, and 

IS, 000 pCi'/kg. 

Reuuest 38. Gross alpha concentrations aV8fqpd 32Qo pC//kg; gross beta, 77,750 
pCi/kg. Tritium analyses showed three samples having no measurable tritium and 
one sample having 6000 pCi/kg. The major activity from the gamma scan was 

potassium40 at 1 1750 pCl"/kg. 

Metals. Of the 20 metals detected, the following metals were below the CRQL in 
most or all samples: arsenic, beryllium, cobalt, and mercury. 

Volatile organics. These samples did not appear to be contaminated with respect 
to volatiles. 

Extractable organics. The sediment in the main pond of the Sewage Treatment 
Plant was contaminated with semivolatile organic compounds. 

Other extractables. In general, the data collected were of low quality due to 
problems with analytical holding times that were exceeded by more than 40 days 
and poor calibration linearity. Sample LL038011 was accidentally spiked with 
matrix spike solution. As a result, no data are available for the matrix spike 
compounds for this sample, 

Oil and grease. The analysis is straightforward, and the calibration verification, 
sample spike recovery, and sample duplicates are all within the acceptable range 
for this request. 
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field DaW 7776 Sampling Plan and field sampling are rated Quality Level II. 
'$he overall analytical QuaOfty Level is i l .  The plan for sampling the main 
sewage treatment pond called for gridding the pond and taking five samples. 
The actual sampling was dons along the edges, using a 30-ft dipper. Samples 
were taken for volatiles and semivolatiies from the main sewage treatment pond 
although the plan did not call for these samples. 

Analyt~cslll Data: In the overflow pond, volatile compounds were identified in 
significant concentrations; whereas, in the main pond it is noted that the 
volatiles did not differ from the trip blanks. In the overflow pond situation, the 
anaiyses were made only I day after the hofding time limit; in the main pond 
case, the holding time was exceeded 27 days. Details on analytical data quality 
are given below. 
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The data quality summary sheets listed 63% of the data included as being of 
Quality Level Ill,  with most of those being associated with concentrations too 
small ta quantify. The remaining data included in the quality level summary 
sheets were! rated Quality Level II. 

Wactabie organics. Many unknown compounds were detected; therefore, their 
concentrations are estimated values. The data are of uality Level 11, due 
mainly to tentative identification by mass spectrometry. 

Oil and grease. Oil and grease data are rated Quality bevel 1. Although 
calibration verification was not required, an EPA quality control solution was 
tested along with another SDG group. Duplicate analysis was within the 
allowable 220% RPD, and the sample spike with EPA solution showed results 
were in conformance (Le., within a control limit of 75% to 125% recovery). 

Radiochemistry. Radiological instrumentation was calibrated daily. Instrument 
backgrounds and efficiencies were also determined. Because control sample 
results were within 10% of their true value, radiological data are considered 
reliable. 
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Environmental Problem: Ut 10 
Request Number. U L 3 8  

LL038022 LL038033 
(Grid 28) \ 

LL038055 LL838O I I 
(Grid 24) (Grid 90) 

0 1  I 

Figure L4.1Ob. Main Sewage Treatment Pond (LLNL Request 38) 
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DRAFT DO NOT C I T E  TABLE 14 .3 .10  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 1 0  
SEWAGE TREATMENT BOND AND OVERFLOW BASIN 

38A REQUEST8 037 
LOCATIQNa STP OVERFLOW PQND 
WIUblt  SEDIMENT 

SAM!' N o t  l LOJ701OF L L 0 3 7 0 2 1 f  LL037032F  
RAD1 QCMEMI STRY SDG NO1 1 1 1 7 2 4 1  1 1 1 7 2 4 1  L L 1 7 2 4 1  

O-ALPH 3500 GR1!OOO 
GROSS-BETA 23000 27000  2 2 0 0 0  
H-3 1000 16000 0 

WAB A ( P C I I K G D )  TYPE1 

S8A REQUEST: 038 

SAMP NO: LL038OI l lC LLO38011D LL038022C LLO38022D LL038033C l L 0 3 8 0 3 3 D  
p METALS, INGLUDI[NG CRt6  SDG NOt LL6098166: CL009016D LL009016C Ll,8)09016D LLB109016C bh009016D 

e3 U 
1 B  0.94 B 1.3 P) 

i *-*-vmn--- I M W K O )  TYPEg 

BARIUM 128 3t 237  3t 115 3t 
EERY L L I UM 0 . 3 3  B 0.36 E 0.35 B 
CADHIUM 0 .64  U 0.5 U 0.57 IB 
CALCIUM 20300  )li 1 7 9 0 0  17200 
CHROMIUM 34 28 32 
COBALT 3.4 B 5.3 F1 4.8 B 
COPPER 27 E 23 E 22 E 
IRON 10500 I 1 7 0 0 0  I 12200 3€ 
1 €AD 9 .Q 1 0  9.7 
MAGNESIUM 6 4 4 0  %E 
MANGANESE 251 X E  
MERCURY 0.2 0.24 0 .15  
NICKEL 14 15 22 
POTASSIUM 1 9 0 0  2000 2 2 0 0  
SILVER 5.2 3.1 1 8 4 0  4.6 
SODIUM 2370 2 3 9 0  
VANADIUM 29 38 35 
ZINC 120 E 105 i 7 2  H 

g Erfr!cM 

8330 %E 7 5 0 0  btE 
390 HE 340 XcE 



10 

SAMP N o t  

SDG EJOt 

TYPE1 

11 Q38055D 
Lt009016D 
b 

8.95  B 

METALS, I t K l U D I N O  CR+6 
(MWKOI 

ARSENIC 132 
0 . 3 8  B 
0.38 u 

lllOQ 36 

BARIUM 

21 

SAMP HOE L L O J Q O l l ? !  
PCbS & OTHER EXTRACTAILES SDG NO: LL202 

(IJ€j/KG) TYPE1 
4 4 '-BDT 

TI!- - 



TABLE L 4 . 3 . 1 0  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMEMTAL PROBLEM 1 0  DRAFT DO NOT C I T E  
SEWAGE TREATNEblV POND AND OVERFLOW BASIN 

$&A REQUEST8 038 
LOCATXONa STB HAIN POND 
W I U M t  SEDIMENT 

EXTRACTABLE ORGANICS 
t U W K G 1  

% UNKMOWN Q 8.20)  
i UNKNOWN t 8 . 3 0 )  
it UN 
i UN 
i UN 
X UN 
IC UN 
M UN 
M UN 
S UN 
N ON 
S UN 
i UN 
M UN 

8 % UN 
w 31 UN 

X UN 
M UN 

UN 
M UN 
i UN 
S UN 
it UN 
X ON 
X UN 
% ON 
M ON 
B UN 
M UN 

UN 
i UN 

K 

tK 
IK 
IK 
IK 
IK tu 
K 

IK tu 
IK In 

K 

IK 
In tu In 
IK 
IK 
IN tu 

IK K 

I K  ac 

In iK 

;K K 

:NOWE% ( 8 . 4 0 )  
:NOWN 8.50)  
:NOWN 9 .20 )  
:NOWN (%O.OOl 
:NOWN (13 .60)  
LNOWN ( 1 4 . 3 0 )  
LNOWN Q 16 .00  1 
:NOHN t16 .30)  
LNOWN ( 1 6 . 4 0 )  
LNOHN ( 1 7 . 4 0 )  

:NQWN ( 1 8 . 2 0 )  
LNOWN ( 1 8 . 3 0 )  
LNOWN ( 1 8 . 4 0 )  
LNOWN (19 .10)  
:NOkJN ( 1 9 . 2 0 )  
LNOHN t 20.20  I) 
:NObJM ( 2 0 . 4 0 )  
:NOWN t 2 2 . 0 0 )  
:NOWN < 22 .50)  
LNOWN < 23 .00  1 
:NOWN ( 2 3 . 4 0 )  
LNOWM ( 2 3 . 5 0 1  
:NOWN (24 .001  
LNOWN t 24.20 1 
LNOWN ( 2 4 . 3 0 )  
:NOHN (25.20 1 
:NOWM t 2 6 . 1 0 )  
:NOWN ( 26.50  3 

:NOWN e i a . 1 0 )  

SAMP NQa 11038011B 
SDG NQi 11011288 
TYPE] GRAB 

6 9 0  J 
6 4  J 

330 J 

480 J 
730 J 
12OO J 
3400 J 
2100 J 

630 J 

680 J 
910 J 

2000  J 

6400  J 

l7OOOO J 

1 4 0 0  J 
1 8 0 0  9 

11038022B LLO38OJ3B 
11 0 1  1288 
ORABSRAB 

2100 J 830  J 

Lt, 0 1  1388 

2100 J 360  J 

1700 J 

8200  J 460 J 
2500  J 8 8 0  3 
9400 J 970 J 

340  J 
450 J 

2200 4 
2000  J 
1000 J 

1 2 0 0  J IQOQ J 

16000 J 

22000  4 
26000 J 

1200 J 
1000 3 

LL 038055B 
LL 0 1  1388  

960 J 

400  J 
260  J 
326 3 

6 2 0  J 
1200 J 

1200 J 

340  J 
366 J 
850 J 
2 8 0  J 
450 4 

3900 J 
2200  J 

46000 J 

510Q 3 

5100  J 2000 J 1 4 0 8  J 

SAMP NO: L1038011A LLOf8022R LL038033A LLOJ8055A 
VOLATILE ORGANICS SDG NO: 0917 0917 0917 0917 

ACETONE 
ETHYLBENZENE 2 5  5 J  3 J  2 5  
METHYLENE CHLORIDE 3 JB 5 JB 3 91) 3 JB 
TOLUENE 2 3  3 J  2 J  1 J  

-*=%T----+ 
< VG/KGI TYPE: 

3t UNKNOWN(19.59) a~ 
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The Sampling Team arrived at the site at 1345 an 05AUG87. The weather was 
sunny and clear, and the temperature was 95°F. J%e Sampling Team was not 
asked to collect a subsurface sample because the ditch was continually recharged. 
The ditch, from its onset at the $65 area to a oint 10 ft past the vegetation, 
was ta be divided into an 80-segrnsnt grid. Tern members randomly selected a 
segment between 1 and 20 and designated it sample point 1. Four samples were 
collected at grid segments spaced 20 ft apart, beginning with grid 5. 

The grid areas were measured, and grids 5, 25, 45, and 65 were selected for 
sampling. The grids were approximately 1.3 W each bewuse the length between 
roads was 118 ft, and the grid was based on 80 segments. There was water in 
the ditch, and the ditch was rich with grasses, cattails, and other plant life. 
The sediment was very black, soft, and bad an organic/sewer odor. It went to a 
depth of 3 to 4 in. No unusual situations were encountered. Samples LL039012, 
LL839023, LL039034, and LL039045 were collected at 1400. 

4.16.2.2 Analyticai Design 

The parameters analyzed were ICP-metals, TCLP-metals, AA-mercury, gross 
alpha, gross beta, gamma scan, and tritium. (If any parameters exceeded the 
RCRA VCLP levels during the normal analysis, the TCLP analysis was to be run.) 
No field measurements were required. 

4.16.3 Field and Analytical Data 

FieldISata: NA 

Field Data Evaluation: NA 
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Vula;tiie orgm0b, With respect to volatiles, these samples id not appear much 
different than some of the trip blanks. 

Exmatable organics. No particularly significant concentrations of semivolatile 
organic compounds were apparent in these samples. 

Radiochemistry: Four sediment samples were taken from the runoff area around 
Building 865. They were anaiyzed for tritium, gross alpha, gross beta, and 
gamma activities. Results are given in Table L4.3.11. 

4.16.4 19rnMons and Qudifications 

Data Quaiity kvei: The sampling design is rated Quality Level I ,  and the 
sampling is rated Quality Level II. The overall analytical data are rated Quality 
Level 1. 

Field Data: Samples were collected and analysis subsequently performed on 
volatiles and semivolatiles that were not requested. 

Analytical Data: The metal analysis, though mostly of Quality Level I I ,  were 
sufficiently accurate to show that TCLP was not required for this problem. 
Although not explicitly rated, the radiological results show that only the tritium 
concentration is elevated. Details on analytical data quality are given below. 

Metals. The following QC data flags were assigned to the metals identified in 
this sample group: duplicate-barium, iron, magnesium, and vanadium; duplicate 
and serial dilution-aluminum, calcium, and manganese; duplicate and spike-zinc; 
spike, duplicate, serial dilution-copper. Overall sample quality for this request 
is Quality Level 11, except copper at Quality Level 111. Overall sample quality 
for M-rnetais is Quality Level 1. 
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Bldg. 865 L_7 
\ 0 

LL039012 
(Grid 5) 

_ * o  *#-a9 'I,*',# 0 I .,-;.;:,4;;:p;; 

LL039023 LL039034 LLO39045 
(Grid 25) (Grid 45) (Grid 65) 

Road 

Figure L4.11. 865 Area (UNL Request 39) 
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Sampling Team selected an area of the arroyo upstream from the site and divided 
the area into a 60-segment grid. Three segments were then selected for 
sampling. If a selected area did not contain sediment, Sampling Team members 
were to move upstream to the first segment that did contain sediment, removing 
all rocks from the sampling area. 

The location chosen was in a state recreational vehicle park because there was 
no access to private land. Samples collected may be influenced by the effects 
of the recreational vehicles, such as lead from fuel, exhaust, etc. The site was 
located 3.5 miles west of the main gate at Site 300 ora Corral Hollow Road. 
Samples were collected from the main stream channel, which had been plowed 
out sometime in the past. According to the ranger, any flows during the 
previous spring (1987) had run through the main channel. He indicated that 
there was very little, if any, flow that year. Samples LL040015 (grid 11) and 
LLQ4OQ37 (grid 54) were noted to consist of extremely dry sediment. Sample 
LL040026 (grid 42) was also collected as planned. Samples were taken between 
1 143 and 1202. 

Request 41: RunM at SE Corner of GSA, Above Entry into Corral Hollow 
Creek (Fig 4.41). Three grab sediment samples were to be collected in the ditch 
to the depth of the sediment (Sampling Method: Reference E5.3.1). The ditch 
was 3 ft wide, and the area to be sampled was less than 100 m2. The area was 
considered homogeneous with respect to outside influences and the sediment. 
The Sampling Team was to divide the area into a 1x60-segment grid and 
randomly select three segments for sampf ing. 

The Sampling Team arrived at the site at 1330 n 1OAUG87. The temperature 
was approximately 90°F and winds were 5 to 10 mph from the west. The site 
was located on fire station property, approximately l /2  mile downstream from the 
entrance to Site 306. The grid was started approximately 130 ft east of the 
west property boundary. This site was slightly downstream from the original 
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The Sampling Team started sampling at approximately 1430 on 16AUG87. The 
weather was sunny and hot with a temperature of 93oF. The wind was out of 
the west at 0 to 5 mph. The sampling location was 0.4 mile east of the fire 
station on Corral Hollow Road, near the first bridge. An abundance of dry 
vegetation and leaves indicated that there had been no flow in the creek for 
quite some time. Samples 
LL042017 (grid 12), LL042028 (grid 23), and LL042039 (grid 54) were collected 
from the creek bottom. Samples 
were taken between 1430 and 1445. 

Request 43: Drainage Dfich Adjacent to Sewage Pond leading to CmaI WoIIow 
Creek (Fig. 4.43). Three grab sediment samples were to be collected from the 
ditch to the depth of the sediment (Sampling Method: Reference E5.3.1). The 
area selected for sampling was less than I00 m2 and was considered homogeneous 
with respect to any other influences. The Sampling Team was to select an area 

Sitty clay, puddling-type sediments were not visible. 

All three samples were very dry and sandy. 
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at least 60 ft long between the pond and the road where the most sediment 
seemed to have accumulated. The area was to be divided into a 60-segment grid, 
and three segments were to be randomly selected for sampling. This sampling 
point would have served to check the past practice of dumping wastewater from 
service and support facilities within the GSA into a ditch draining the immediate 
area south of those activities and any adverse impact on the ditch prior to 
Corral Holfow Creek. 

When the Sampling Team arrived at the sampling site on 06AUG87, they found 
that LLNL had placed two new wells in the area, which eliminated the drain that 
was to be sampled. This was obsewed by S. Barisas of Department of Energy 
Headquarters (DOE-HQ). Samples L1643018, LL043029, and LL043030 were not 
collected. 

4.1 7.2.2 Analytical Design 

The parameters analyzed and/or measured for LLNL Environmental 
were as follows: 

Request: 40: The parameters analyzed were ICP-metals, TCLP-metals, AA- 
mercury, gross alpha, gross beta, gamma scan, and tritium. (If any parameter 
exceeded RCRA TCLP levels during normal analysis, the TCLP analysis was run.) 
No field measurements were required. 

Request 41 : The parameters analyzed were ICP-metals, TCLP-metals, AA- 
mercury, and tritium. (If any parameter exceeded RCRA TCLP levels during 
normal analysis, the TCLP analysis was run.) No field measurements were 
required. 

Request 42: The parameters analyzed were ICP-metals, TCLP-metals, AA- 
mercury, gross alpha, gross beta, gamma scan, and tritium. (If any parameter 
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Metals. Anafytic;ll results for metals in sediment are presented in Table L4,3.72. 
Twenty-one metals were detected above the quaniitation limits of the analytical 
procedure at the sites of Requests 40 and 42. Samples for Request 40 were 
collected for background data, Nineteen metals were detected at the site of 
Request 4 7. No parameters exceedsd RCRCa TCLP levels during normal analysis. 

Request 40. Samples were collected for background data. 

Reuues t 41. Of the 19 metals detected, cadmium and lead were below the CRQL. 

Reuues t 42- Of the 21 metals detected, antimony, beryllium, cadmium, cobalt, 
and selenium were- below the CRQL. 

Request 44. No samples were collected for this request because the drain to be 

sampled had been eliminated at the site. 

Request 40. These results indicate reference for the environmental problem. 

Tritium, gross alpha, and gross beta averaged 666, 4760, and 25,UUO pCi/kg, 
respectively. 

Request 41. Average gross beta was 22,000 pCi/kg. Average gross alpha and 

tritium are above reference at 9433 and 1346 pCi’kg, respectively. 

Reuuest 42. 

trjtium are above reference at 6233 and 4333 pCi/kg, respectively. 

Average gross beta was 79,500 pCi/kg. Average gross alpha and 

4-367 



4- 368 



Draft - Do Not Cite 
LLNL/SNU Data Document 

Issue Date: June 1989 
Revision: 01 

common in soils, rocks, and sediments. Details on analytical data quality are 
given below. 

Metals. The following QC data flags were assigned to the metals identified in 
this sample group: duplicate--aluminum, barium, calcium, iron, and zinc; serial 
dilution-copper; spike-antimony, nickel, and selenium; spike and duplicate- 
chromium, lead; duplicate and serial dilution--magnesium, manganese. Overall 
sample quality for this request is Quality Level I, except the following metals at 
Quality Level I I :  antimony, chromium, magnesium, manganese, and selenium. 
Overall sample quality for AkB-metals is Quality Level 1. 

Rad&emisby. Rad io logical instrument at ion was calibrated d ai I y . I n st r u rn e n t 
backgrounds and efficiencies were also determined. Because control sample 
results were within 10% of their true value, radiological data are considered 
reliable. 
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NOT TO SCALE 

Figure L4,12b. Runoff at SE Corner of GSA, Above 
€ntry into Corral Hollow Creek ( U L  Request 41) 
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Corral Hollow Road 

Sewage Pond 
Leading to Corral Hollow Creek ( U L  xequest 43) 
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ditches that would probably contain potential contaminants from the tables. 
These ditches or runoff areas should show the same characteristics as the gravel 
areas because on0 would not expect any binding to the gravel, and the gravel 
was washed after shots. It was not considered practical to sample the gravel 
because only the dust would contain contaminants and the probability of 
collecting enough dust for sampling was considered low. "he Sampling Team was 
to select a runoff area from each of the three firing tables, divide the area into 
a 1 x6O-segment grid, and randomly select three segments for sampling. 

The Sampling Team arrived at firing table 851 at 1100 on 05AUG87. The 
weather was sunny and clear, and the temperature was 87oF. Tbe area selected 
for sampling at firing table 851 was the only area where water would travel if it 
percolated through gravel at the firing table. An LLNL employee at this firing 
table stated that water had never been observed in the french drain system. 
The ditch selected had water in it. Sediment was approximately 4 in. deep. 
Samples LLO44075 (grid 2), LU44086 (grid 31), and LL044097 (grid 35) were 
collected between 1115 and 1122. At sample LL044075, the ditch was wet and 
water accumulated in the first sample hole. 

The Sampling Team arrived at firing table 850 at 1145. The day was sunny, and 
the temperature was %OF". Sampling Team members talked with an LLNL 
employee who said no water from the firing table washdown ever reached the 
"environment." He added that recently they had used "a lot" of water to settle 
new gravel, and they never noticed water entering the ditch. The area selected 
was the only route that water would travel. The ditch was concrete and had 
very little sediment (approximately 1/4 in.) for the first 100 ft. However, as it 
neared the road, there was an area where most of the contaminants, if present, 
would fall out. A deep pool would be foamed because the drainpipe across the 
road was 4 ft above the bottom of the pool. Three areas in this pool area were 
selected, and samples LL044042 (grid 12), LL644053 (grid 25), and LL044064 (grid 
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Analytical Data: 

Metals. Analytical results for metals in sediment are presented in T a l e  L4.3.13. 
Twenty-two to 24 metals were detected above the quantitation limits of the 
analytical procedure at the three sites sampled. 

Firina table 80 1. Of the 23 metals detected, five were below the CRQL: 

thallium, selenium, mercury, be~yM~rn, and arsenic, 

Firina, table %5Q . Of the 22 metals detected, three were bdow the CRQL: 

arsenic, mercury, and thallium. 

Firinu table 85 1. Of the 24 metals detected, four were below the CRQL: 

antimony, arsenic, selenium, and thallium. 

Radiochemistry. 

Firing table 807. The average concentration of cesium-137 was 33.7 pCi/kg. 

Gross alpha was 700 pCi/kg. Gross beta was 28,333 pCi/kg- 

Firina table 850. The average concentration of cesium-137 was 49 pCi/kg. 

The average gross alpha was 6300 pCi/kg; gross beta was 20,666 pCi/kg. 

Firina table 851. 

and gross beta was 62,000 pCi/kg. 
Cesium437 was 33 pCi/kg. Gross alpha was 17,000 pCi/kg 

Analytical Data Evaluation: 

Metals. No parameters exceeded RCRA TCLP levels during normal analysis. 
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E=jnlrirunmmtal Problem: U N L  13 
RequestNumber: U t 4 4  

Because of slope of road, 
water would not Fun in 

point is 5 ft from road; 
only possible drainage area. 

LLQ44075 
(Grid 2) 

LL044086 
(Grid 31) 

LL044097 
(Grid 35) 

Figure L4.13a. Firing Table 851 ( U N L  Request 44) 
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Einvirmmeartal Problem: U L  13 
Request Number= U L 4 4  

Firing table 801 

Cattails 

Figure L4,13cl Firing Table 801 (LlNL Request 44) 
- -  
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F I R I N G  TABLES 

S8A REQUESTz 044  
LOCAVIONI F I R I N G  TABLE 8 5 1  
m - 1 1  

SAMP NO: 
METALS, INCLUBINQ CR+6 SDO NOT- 

( M W K G )  TYPEc 
ALblHINU6rl 
ANTIMONY 
ARSENIC 
BARIUM 
BERY L L f U# 
CADMIUM 
CALCXUfl 
CHROHIUMI 
COBALT 
COPPER 
IRON 
1 EAD f MAONESIUM 

w MANGANESE 
03 MERCURY 
t3 NICKEL 

POTASSIUM 
SELENIUM 
SILVER 
SODXUM 
THALtfUM 
URANIUM, TOTAL 
VANADIUH 
ZlMC 
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7.8 3N 
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6.10440753 
LLO39012D 
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0.27 U 

1 

LL044086A LL044086B LL044097A LL044Q97B 
LL003010C LL039012D LL003QlOC LL039012D 

%-=fkiimrL 
6 UP4 5 . 9  UIJ 

1.2 B 1.2 B 

1.9 
179 )t 1 5 1  )L 

0.66 IH 0 . 4  B 
10600 XE 8240 %E 

11 7 .5  b 
42 W E  40 El%€ 

22200 3€ 23500 p% 

6980 X 7150 E 

1 4  % 13 
3300 2300 

4.2 

20 wn 19 NE 

46 NX 35 84% 

420 %E 363 NE 
0.05 0.05 

19 0.21 1B 24 9.18 u 

a i  0.68 B 95 0 . 4 4  B 
1650 1230 

54 38 49 % 
162 HH 80 NS 

SAMP NO8 LLQ44075D LLOB4086D LL064097D 
RADIQCMEWISTRY SDO NOS L L f 7 2 1 9  LLL7219 Le17219 

cs-1 sa 
G-ALPH 1riooo 20000 17000 
GROSS-BETA 40000  68000 78000 

14000 K-40 l l 0 0 0  1 5 0 0 0  

+=%----pBB83t--- [ PCI/KOD) TYPE: 



E 14.3.13 w 13 

ffETAtS, INCLUDIWO CR+6 SDG NOS 
<t lG/ i . )  TYPE8 

A1UPtE’E;iUM 
BARXUM 
CALCIUPl 
CHROMIlJt4 

11001041F 110010410 *- 6 8  

868 B 

11 B 
60 

9 .5  
1740 





4-391 



Oraft - Do Not Cite 
LlNL/SNU Data Document 

Issue Date: June 1989 
Revision: 01 

The Sampling Team arrived on-site at the outside of Sandia Arroyo Seco at 1005 
on 11AUG87. The temperature was approximately 800F. The terrain was rocky 
around the culvert area. The arroyo was assurnad ta be homogeneous. 

The Sampling Team chose a sampling area of less than 100 m2 from an area 
where sediments were observed and were expected to accumulate. There were? 
banks on each side of this area. The area was divided into a 1x60-segrnent grid 
and three segments were selected at random. Three grab sediment samples were 
60111ected at depth by augsring on the Ilewes side of each point where sediment 
was observed. PSD was used to determine that the sampling area was free of 
contaminants. Sample SN001019 (grid 5)  was collected at a depth of 0 to 10 in. 
at 1015; sample SN001020 (grid 31) was C O k t 3 8 d  at a depth of 0 to 8 in. at 
1045; and sample SN001031 (grid 41) was collected at a depth of 0 to 12 in. at 
1100. QC rinsate SN001042 was collected before the first sample was taken for 
SNLL Request 1. 

Request 2: Arroyo Seco, Downstream af Terra-cotta Pipe on Wall near Building 
968, the Tritium Research Laboratory (Fig. %Ab). The purpose of SNLL Request 
2 was to check sediment downstream of the effluent of the terra-cotta pipe 
carrying cooling water to the arroyo because the pipe was a potential tritium 
release point. Three grab sediment samples were to be collected from the 
selected area of the arroyo to a depth as indicated by field PID screening 
(Sampling Method: Reference E5.2.3). If no indication of volatiles was found, a 
composite sample representing 0 to 5 ft was to be taken. Although obtaining 
samples for volatile analysis by using a motorized auger may have presented a 
risk, this method was to be used because attaining sample depth of greater than 
3 ft by using "hand" techniques was questionable. 

The Sampling Team arrived at the sampling location at 1320 on 11AUG87. 
day was clear, sunny, and hot with a temperature of 93OF. 

The 
The sampling area 
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arroyo was so rocky. Rather than applyin 
for sampling the following three low areas where sediment had accumulated. 

rid, the Sampling -ream selected 

1. Straight south of gate 206 in the scrap yard area. 
2. Thirty feet down from the first area. 
3. Fifty-four feet from the second area. 

Sample SNOQ301I was collected at a depth of 0 to 3 ft at 1440; sample SNO03022 
was collected at a depth of 0 to 2.8 ft at 150; and sample SNOQ3033 was 
collected at a depth of 0 to 3.2 ft at 1510. The potential contaminant migration 
path was via stormwater, and although SNLL was a fairly d area, the recharge 
should have been sufficient to substantiate potential contaminants in the top 5 ft 

of sediment/soil. 

Request 4: Arroyo Seco, Downstream of Sandia Drive Bridge near South End of 
D Street (Fig. %.Id). The sampling point for SNLL Request 4 was immediately 
downstream of the 170,ooO gal. fuel-oil storage tank near Sandia Drive. This 
was the major oil-handling facility on-site. The sampling area chosen was to be 
less than 100 m2 and from an area of the arroyo where sediments were observed 
and expected to accumulate. The area was to be divided into a 6 -segment grid, 
and three segments were to be seiected at random. Three grab sediment samples 
were to be collected at depths as indicated by field PID screening (Sampling 
Method: Reference E5.2.3). Augering was to be done at I-ft intervals to a 
maximum of 5 ft to help determine the depths. The area was assumed to be 
homogeneous because it was some distance from any SNLL discharges. 

The Sampling Team arrived at the site at I020 on 13AlJG87. After the 
Sampling Team looked over the site, however, it was determined that the 
sampling design instructions for randomly selecting three segments from a 
systematic grid would not produce the best results. Instead, sampling locations 
were selected based on the most likely area of deposition. 
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analysis was to be run.) Field measurements 
select sample depths. 

r PID were made in order to 

Requast 3: The parameters analyzed were valatiles, sernivolatiles, ICP-metals, 
TCLP-metals, gross alpha, gross beta, gamma scan, and tritium. (If any 
parameters exceeded R C M  TCW levels during normal analysis, the TCLP analysis 
was to be run.) Field measurements for PI0 were made to determine the 
presence of volatile Contaminants. 

4: The parameters analyzed were volatilles, semivoiatiles, pesticides, 
PCBs9 ICP-metals, TCLP-metals, gross alpha, gross beta, gamma s an, and tritium. 
(If any parameters exceeded RCW TCLP levels during normal analysis, the TCLP 
analysis was to be run.) Field measurements for PID were made in order to 
select sample depths. 

4.19.3 Field and Anatytical Data 

Field Data: 

Reuuest 1. NA 

Request2. NA 

Request3. NA 

Reuuest4. NA 

field Data Evaluation: 

Request 1. NA 
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Reuues t 3. Ana&tical data for metals in sediment am presented in Table S4.3.1. 

Of the 20 metals detected, the following 5 were below either the CRQL or the 

IBL in all three samples: antimony, twyiliurn, cobalt, silver, md sodium. Of 

the remaining metals detected, arsenic ranged from 3.5 to rng/kg: barium, 97 to 

155 mg/kg; cadmium, 0.7 to 0.75 mg/kg; chromium, 31 to 40 rng/kg; copper, 79 to 

64 mg/kg; lead, 7.7 to 74 mg/kg; nickel, 35 to 42 mg/kg; and zinc, 42 to 92 

mg/kg. Other metals detected were aluminum, calcium, cobalt, iron, magnesium, 
manganese, potassium, and vanadium Because RCRA TCLP levels were not 
exceeded during normal analyses, TCLP analysis was not performed. 

ReqaPes t 4. Analytical data for metals in sediment are presented in Table S4.3.1. 
Of the 20 metals detected, the following 4 were below either the CRQL or the 

IDL in all three samples: antimony, beryllium, silver, and sodium, Of. the 
remaining metals detected, arsenic ranged from 2.8 to 4.6 mg/kg; barium, 89 to 

94 mg/kg; cadmium, 0,85 to 0.9 mg/kg; chromium, 23 to 43 mg/kg; copper, 16 to 

24 mg/kg; lead, 4.9 to 8.3 mg/kg; nickel, 27 to 44 mg/kg; and zinc, 37 to 77 

mg/kg. Other metals detected were aluminum, calcium, cobalt, iron, magnesium, 
manganese, potassium, and vanadium. Because RCM TClP levels were not 

exceeded during normal analyses, TCLP analysis was not performed. 

PCBs and other extrrac&bles, Table S4.3.1 presents the results of the analyses 

for pesticides and PCBs by GC-ECD. Low (e20 ug/kg) concentrations of Endrin 

and gamma-BHC were detected in only one of the samples collected (SiVUQ4012). 

DRracbble organics. Analytical results for semivolatile organic compounds are 

presented in Tabk S4.3.1. There were 12 samples for the four requests within 
this environmental problem. The number of semivolatile organics detected in 

pat?icular samples ranged from one to 21, with only two samples having more 

than ten compounds detected. In the three samples for SNLL Request 1, the 

highest measured or estimated concentration of a semivolatile organic compound 

was 0.79 mg of bis(2-ethylhexyl)phthalate per kilogram of sediment. In the three 
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Request 4. Acetone and methylene chloride were detected in small amounts in 

all three samples and in tfae COfreSpOnding blanks. The only other volatile 

detected in the three samples was a small amount of a compound tentatively 

identjfied as tetrahydrofuran in sample SNW4034. 

Radiochermistsy, All samples ob sediment from Arroyo Seco contained tritium 

contamination. The upstream samples contained an average of 16,000 pCi/kg 
tritjum. Downstream samples fanged from 14,000 to 3 7,000 pCi/kg. Downstream 
samples sd sediment contained gross alpha and gross beta activities that were not 
different from upstream values. 

Cesium-137 concentrations, found in samples for Requests 3 and 4, were not 
greater than 360 pCi/kg. 

Analytical Oata Evaluation: 

Metals. The listed metals of interest were found above the CRQL in the 
samples for the following SNLL requests: 

Reauest 1. Arsenic, barium, cadmium, chromium, copper, lead, nickel, and zinc. 

Request 2. Arsenic, barium, cadmium, chromium, copper, lead, nickel, and zinc. 

Request 3. Arsenic, barium, cadmium, chromium, copper, lead, nickel, and zinc. 

Request 4. Arsenic, barium, cadmium, chromium, copper, lead, nickel, and zinc. 

PCBs and other exWactables.. In general, the data collected is of low quality due 
to problems with analytical holding times that were exceeded by more than 40 
days and poor calibration linearity. The surrogate recoveries far the samples in 
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Fefd Data: No limitations or qualifications were apparent. 

Analytical Data: The volatile holding time for the first three sites was exceeded 
by 6 days and by 14 days beyond for the fourth site. Semivolatile samples were 
extracted before the holding time limit. However, several compounds were 
identified in these samples; thus, some information was gained. Metal analysis 
were sufficientiy accurate to permit the conciusion that TCLP need not be 
performed. Details on analytical data quality are given below. 

Metals. 
iron, and manganese in SNLL Requests 1, 2, and 3. 

The duplicate sample was outside control limits for aluminum, calcium, 
The spike was outside 
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control limks for antimony and lead in SNLL Requests I, 2, an 3 and also for 
antimony in Request 4. The duplicate sample was outside control limits for 
cobatt and zinc in SNLL Request 4, and the spike for zinc was also outside 
control limits in Request 4. 

Data were Quality Level I for metals, except manganese, nickel, and selenium in 
SNLL Requests 1 through 3 and all metals (except AA) in Request 4. These 
exceptions were all Quality Level II. AA-metals data were of Quality Level 1. 

PCBs and other extractablw. Although it is possible to detect compounds at less 
than the method quantitation limit, the certainty of the quantibatian is 
decreased. Where a compound was detected at a concentration less than the 
CRQL, the method quantitation limit is accompanied by a ''J flag. This format 
is designed to indicate that the compound may be preseht in the sample at a 
level that is too low for the method ta accurately measure. To indicate which 
column was used for quantitation, the values reported are accompanied by one 
(packed) or two (capillary) stars. While quantitation on a capillary column is 
contrary to CLP protocols, enough information is provided to determine the 
accuracy of the data. 

Contamination of the sample during handling and/or preparation is always a 
possibility. Method blanks and field blanks were included in the sampling and 
analysis procedures to determine whether contamination occurred, its source, 
and its concentration. Where the data for the blanks indicate that 
contamination occurred, the data for the compound(s) in question in the field 
samples associated with the blank have been annotated with a "8" flag. 
Another known interference occurs when sulfur is present in the sample extract. 
Generally, interference with the identification and quantitation of the early 
eluting compounds is the result. Because of the large number of samples that 
arrived at the same time, clean-up of the sample extracts could not be 
performed. 
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of a compound via mass spectrometry or because of concentrations that wer 
detected in amounts too small to quantify. All but one of the remaining entries 
in the data quality summary sheets were Quality Level II. Many of the 
compounds detected were also found in the method blanks. Because many 
volatiles were detected in quantities too mai l  to measure, only an estimate is 
given. Some of the volatiles detected were ofte present in small concentrations 
in blank samples. Valatiles were often detected in only one sample for a 
particular request. 

Radiochernim. Radiological in st su m entat ion was calibrated daily . I n s t r u m e n t 
backgrounds and efficiencies were also determine Because control sample 
results were within 10% of their true value, radiological data are considered 
reliable. 
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Environmental Problem: SNLL 1 
Request Number: SNU 4 

/ sample Location 
! 

1 
I 

Arroyo Seco 

/ 

Oil tank 

Figure SB.1d. Amyo Seco, Downsbeam of Sandia Drive Bridge 
Near South End of 0 Street (SNU Request 4) 
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TABLE S4.3.1 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENVAL PROBLEM 1 DRAFT DO NUT C I T E  
ARROYO SECO 

S8A REBILIESTa 003 
LOCATIONlt ARROYQ SECO DOWNSTREAM AT WEST EDGE OF BRIDGE 
PEDIUM: SEDIMENT 

$AMP NOS SN003011A SN003022A SN003033A 
VOLATILE ORGANICS S D G  NO8 0831 0831 08 31  

(UGIKG) TYPE: GRAB b B R A B  
3t UNKNOWN(44.72) 11 J 
3t UNKbJOblN( 4 4 . 9 6  1 1 6 0  J 

SAMP Nor SN003011E SN003022E SN003033E 
RAD1 QCHEMX STRY SDO NOt l L L 7 2 8 3  L 1 1 9 2 8 3  1117283 +*- (PCI[/KGD) TYPE1 

cs -137  
G-ALPH 
GROSS-BETA 
H-3 ' 

K-40 

1 9 0 0  a600 0 
1 1 0 0 0  18000 2 6 0 0 0  
14000 2 6 0 0 6  31000 
8000 9400  10000 

P 
I S8A REQUEST8 0 0 4  
f= 
cn BEDIUMs SEDIMFNT 

LOCATIONo ARROYO SECO DOWNSTREAM OF SAEIDIA DRIVE BRIDGE NEAR SOUTH END OF D STREET 

SAMP NO8 SN004012C SN004612D SN00402JC SMQ04023D SH004034C SNOQP$O%(iD 
METALS, INCLUDIHG CR+S SDG NO: b1009014D l L 0 2 8 0 1 9 C  11009016D kL028019C L1009016D ----- ( MGIKG 1 TYPEt 

ALUM1 HUM 
ANTIMONY 7.6 BN 9 . 1  ut4 
BARIUEI 90 N 89 N 9 4  N 
BERYL1 I U M  0.22 B 0.22  B 0.25 B 
CADMIUM 0.9 0.85 0.87 
CA L C I UI4 2140 2290 2 9 8 0  
CHROMIUM 4 3  28 23 
COBALT 5 BX 7 . 2  X 5.5 B M  
COPPER 16  N 24 N 16 N 
IRON 14800 )t 1 7 4 0 0  3t 176013 x 
LEAD 8 . 3  5.8 4.9 
MAGNESIUM 4 6 1 0  5080 4618 
MANGANESE 3 0 4  E 459 E 437 E 
NICKEL 44 3f 29 % 27  i 
POTASSIUM 1500 1400 1 9 0 0  

ARSENIC 4.6 3,. 9 2.  
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TABLE 5 4 . 3 . 1  ANALYTICAL DATA SUMMARY BY MEDIUM FQR ENVIROHMENTAL PROBLEM 1 DRAFT DO NOT C I T E  
ARROYO SECO 

LOCATION1 ARROYO SECO DOWNSTREAM OF SANDIA DRIVE BRIDGE NEAR SOUTH END OF D STREET 
BEDltJM: SEDIgPlT 

' SAMP NO: SN004012E SNOO4023E SNOO4034E 
RADIOCHEMISTRY SDG NO: 1117297 1117297 1117297 

cs-137 
G-ALPH 2000 13000 6500 
GRQSS-BETA 22000  20000 32000 
K - 4 Q  11000  11000 llOOO 

2 6 U  -- (PCI/#GD) TYPE: GRAB 
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Building 913 was smaller than the gal. size osigiwalily thought an 
received wastes for several weeks. Sample SN005046 was deleted. The port ts 
enter the tank was a steel cover, 12 in. in diameter. It was about 7 ft from the 
port to water. Although the tank had been emptied approximately two weeks 
earlier, it was not emptied on a regular schedule but at intewals when 
sufficient liquid was present. At the time collection of sample SN005013 was 
made, the tank was receiving wastes. The contents of the tank were mixed 
before sampling as was normal operating procedure. 

FQf the second day’s sampling, the Sampling Team arrived on-site at 1454 061 
11AUG87. The tank appeared to have less liquid, indicating a possible discharge 
since the day before. The tank was agitated for 5 rnin prior to collecting 
sample SN005024. The same procedure for sampling was followed as on the first 
day. QC rinsate SN005057 was collected 1 1AUG87 at 1725. 

Far the third day’s sampling, the Sampling Team arrived on-site at 0904 on 
12AUG87. The tank was agitated for 5 min prior to the collection of sample 
SN005035. A PID reading indicated 15 ppm benzene equivalent in the tank near 
the entrance. 

4.20.2.2 Analytical Design 

The parameters analyzed were volatiles, semivolatiles (with special interest in 
solvents FCXI1 to F005), ICP-metals, TCLP-metals, TCLP-semivolatiles, gross alpha, 
and gross beta, (If any parameters exceeded RCRA TCLP levels during normal 
analysis, the TCLP analysis was to be run.) No field measurements were 
required. 

4.20.3 Field and AnaJytid Data 

FieldData: NA 
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Radiochemistry. Average values of 87 pC//L of alpha activity and 134 pCi/L of 
beta activiiy were obtained. 

Metals.  The following metals of interest were detected above the CRQL for the 
samples in this request: beryllium, cadmium, chromium, copper, lead, nickel, and 
zinc. 

Volatile organics. 
toluene, and a compound similar to 2-propanol. 

All three of the samples appear contaminated with acetone, 

Extractable organics. No contamination is apparent in these samples. 

. Radiochemistry. Gross alpha and beta determinations were made for three water 
samples collected over a 3-day period. Results are given in Table S4.3.2. 

4.20.4 timitations and Qualifications 

Data Quality Level: The sampling plan is rated Quality Level I, and the field 
sampling is rated Quality Level 11. The overall analytical data are rated Quality 
Level 1. 

Field Data: Only three of the four samples requested for this problem were 
sampled. The elimination of one of the samples was based on the observation 
that on arrival the tank was empty, but later that day a sample was collected. 
Because a sample per day was stipulated in the plan, elimination of the fourth 
sample was not justified. 

Anatytid Data: The plan addressed the F001 to F005 solvents; the results 
show that none of the compounds in the list exceeded the limits. Because none 
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Environmental Problem: S N U  2 
Request Number. SNU 5 

Bldg. 913 

N 
East Gate (15) 

SN005035 
(3) 

3rd Street. 

Figure s4.2. Building 913 (South) Retention Tank (SNU Request 5) 
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TABLE 54.3.2 ANALYTICAL DATA SUMMARY 3Y MEDIUM FOR ENVIRONPENTAL PROBLEM 2 DRAFT DO HOT CITE 
EUILDING 913 (SOUTH) RETENTION TANK 

S&A REQUEST8 005 
LOCATIQEO: BUILDING 913 RETENTION TANK 
JIEDIUES: SURFACE WATER 

SAMP NO: SN005057H SN8050571 
METALS, IMCLUDIMB CR*6 SDG NO; LLBQ3043F SN001042G 

CHROMIUM 2 . 1  B 
IRON 72 B 
MAGNESIUM 16 B 
MERCURY 0 . 0 4  B 
ZINC 11 BE 

<U@/L 1 TYPE: RXNSATF - 
SAMP NO: SNQQ5057A 

V O L A T I L E  ORGANICS SDG NO: 0822 < UG/L 1 TYPE1 PINSATE 
ACETONE 150 B 
CHLOROFORM 19 

-b ETHYLBENZENE f J B  A METHYLENE CHLORIDE 2 J B  
N TOLUENE 3 J B  

f 2-PROPANOL(8.84) 150 J 

SAMP N O :  SN005057J 
R A D 1  OCHEMISTRY SDG NOi  LLL7295 

G-ALPW 
GROSS-BETA 27 

- I PCXfL > TYPE# 

S8A REQUEST; 005 
LOCATION: BUILDING 913 RETENTION TANK 
PEDIUM: UNSEALED CONT- 

SAMP NO: SNOQ50131 SNOO5013J SN00S0241 SMQ05024J 
METALS, IINCLUDINO CRtB SDG NO: LL003043F SN005Q113J LL012966B SDJ0QP0420 

-@%m---@=-- < U G / l )  TYPE1 GRAB 
ALUM1 tJUM 277 0 
BARIUM 4 3  3 3% B 
BERY 11 IUM 5 . 7  5 8  
CADMIUM 16 12 
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TABLE SB.3 .2  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ~ N V I R ~ ~ ~ ~ ~ ~ ~ L  PROBLEM 2 DRAFT DO NOT C I T E  
BUILDING 913 (SOUTH) RETENTION TANK 

S8A REQUEST8 0 0 5  
LOCATION: BU'bLBI[N(P 913 RETENTION 1ANK 
J~EDIUMI  UNSEALED CONTAINER 

r 
Y 

r v u 
J 
J 
J 
J 
J 

u 
t l  
Y 
d 
d 

N 
Y 
N 
N 
H 
El 
N 
N 
W 
N 
N 
N 
N 
N 
N 
N 
El 
N 
N 
N 
N 
N 
N 

N !4 

SAMP Not 
XTRACTABLE ORGANICS SDG NO1 

(UG/C) TYPE: 
2-ETHYLHEXYLIPHTHALATE 
-BUTYLPHTHALA?E 
THYLPHEMOL 
METHYLETHYLPHENOL ( 1 7 . 9 4  1 
K N O W  ( 1 5 . 4 7 )  
KNOWN ( 1 5 . 6 1 )  
KNOW ( 1 6 . 4 7 )  
KNOWN ( 1 7 . 4 4 )  
KNOWN t 17.57 b 
KNOWN (18.67) 
KNOWN ( 1 9 . 2 4 )  
KNOWN ( 1 9 . 5 0 )  
KNOWM t20.051 
KNObiN ( 20.30 1 
KtJQWM (20 .74)  
KNOW ( 2 0 . 7 5 1  
KNQblEB (20 .95  1 
KNOWN (20.9%) 
K N O t W  ( 2 1 . 1 0 5  
K N O W  ( 2 1 . 6 1 )  
KNOWN (21 .65)  
'KNOW ( 2 1  .6Q ) 
IKNOWN ( 2 1 . 7 5 )  
KNOWN ( 2 1 . 3 6 )  
IKNOMN ( 2 2 . 5 3  > 
IKNOLIN ( 2 3 . 1 5 )  
IKNOk1N C 2 4 . 9 2  1 

IKNOWN (28.57 1 
IKNOWN ( 30 .44  5 
IKNOWM HYDROCARBON ( 1 5 . 4 7  3 
IKNOWN HYDROCARBON ( 1 5 . 4 8 1  

IKNOWN HYDROCARBON C 1 6 . 2 0 1  
IKNOWN HYDROCARBON (16.21) 
IKNQWH HYDROCARBON ( 1 6 . 2 2 3  
IKNOIW HYDROCARBON ( 1 4 . 4 8  1 
IKNOkJNI HYDROCARBON ( 1 6 . 4 9 )  
IKNOWN HYDROCARBON t 1 7 . 2 6  1 
'KNOWN HYDROCARBON ( 1 7 . 4 5 )  
IKNOWN HYDROCARBON ( 1 7 . 5 6  1 
IKNOWN HYDROCARBON ( 1 8 . 1 1  3 

IKNONN ( 2 6 . 5 3 5  

iKNOWN HYDROCARBON (15.61) 

SN005013E SN005024E 
C8 26 C8 26 
B A S  - 130 

2 J  19 u 
10 u 10 u 

SN0050155E 
C826 

=YE--- 
1 9  u 
2 5  

. %  3 
15 J 
10  J 

5 J  
12 J 

Q J  
110 J 

7 J  
4 J  

- 4 3  
J J  

14 J 
3 J  

13 J 
4 J  
3 3  

59 J 

95 3 
77 3 

34  J 

15 J 

9 3  
7 3  
7 J  

11 J 
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to be well mixed before sampling. The distance to the water was approximately 
6 ft. Sample 
SNOO6014 was collected at 1145, sample SN006025 at 1150, and sample SNU06036 
at 1280. At the time sampling was being done, the facility was under negative 
pressure. 

Field preservative blank SN006047 was prepared first at 0935. 

4.21.2.2 Analytical Design 

The parameters analyze were voiatiies, sernivolatiles (with special interest in 
solvents FW1 to FOOS), ICP-metals, and AA-mercury. No field measurements 
were required. 

4.21.3 field and Anatytjd Data 

FieIdData: NA 

Field Data EvaJuation: NA 

Anatytical Data: 

Metals. Analytical data for metals in surface water are presented in Table 
S4.3.3. Of the 14 metals detected, the following 7 were below either the CRQL 

or the IDL in all three samples: aluminum, barium, cadmium, magnesium, nickel, 

potassium, and sodium. Of the remaining metals detected, lead was 12 ug/L; 
chromium ranged from 388 to 447 ug/L; mercury, 0.55 to 0.59 ug/L; and zinc, 158 

to 171 ug/L Other metals detected were calcium, iron, and manganese. No 
TCLP analyses were requested. 

Volatik organim. Analytical results far volatiles are presented in Table S4.3.3. 
Methylene chloride was present in concentrations of around 1100 ug/L in all 
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ihree of these wastewaier samples. This was beyond the range of instrument 
calibfa~on. 

EcirzicWe organics. Analyt~cal results for semivolatiie organics we presented 
in Table 54.3.3. There were 20 compounds detected in two of the samples and 
44 detecied in the remaining sample for this requBst. None were detected in 

measured or estimated concentrations of greater than 0.032 mg/L in these paint 

spray booth wastewaier samples. 

Radiochtmistry. Average gross alpha was 12 pCi/L and gross beta was 43 pCi/L. 
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field D.&x The plan called for assuring a well-mixed sample. The tank was not 
equipped with a mixer but no attempt was made to mix the solution prior to 
sampling, and no explanation was offered why a manual system could not be 
used. 

Analytical Data= None of the FMI1 to FOCI5 solvent compounds exceeded the 
limits for this class of solvents. Details on analytical data quality are given 
below. 

Metals. Serial dilution was beyond control lim& with respect to zinc in all 
samples. Data are Quality Level I, with no exceptions, for metals. 

Volatile organics. Many compounds were detected in amounts below the 
quantitation limit, and some of the compounds detected are common contaminants 
that were often detected in blank samples. 

Most volatile concentrations were below quantitation limits and were Quality 
Level 111. Most other data, including the methylene chloride values, were 
Quality Level II. 

Extractable organics. The only compound identified was bis(2- 
ethylhexy1)phthalate. All other compounds detected were tentatively identified, 
and many of those were listed as "unknown." Data are of Quality Level II, due 
mainly to mass spectral uncertainty for the tentatively identified compounds. 
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TABLE S 4 . 3 . 3  AMAlYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEW 3 DRAFT DO NOT C I T E  
PAINT SPRAY BOOTH WASTEkIATERS 

SBA REQUEST: 006 
LOCATION: PAINT SPRAY BOOTH WASTEWATERS 
MEDIUMt SURFACE HATER 
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greatest PlD reading. If there was no PI0 reading indication, the sample from a 
depth of 0 to I 0  ft was to be cornposited for organic naiysis. Request 7 was 
made because past disposal in the Navy landfill may have included hazardous 
wastes, with the ditch serving as a surface conduit for seepage out of the 
landfill. The sampling area chosen was to be less than 100 m* and assumed to 
be homogeneous. The area was to be divided into 6 x 10 m grid of 60 
segments; three segments were to be selected at random. 

When the Sampling Team arrived at the site at 0930 on 13AUG87, the sky was 
clear and the temperature was 8OoF. Because of the age of the landfill, it was 
assumed that organi would be at a greater depth than metals. A new protocol 
per Field Team Leader J. Murphy, however, called for surface samples to be 
collected from 0 to 3 in., with samples cornposited from 0 to 3 ft, and the 
remainder composited from 3 *to 10 ff. However, samples were collected as 
dictated by field conditions. No PID readings were taken. 

Sample SN007060 (grid 29) was collected at surface 0 to 3 in. at 0945. For 
sample SN007037 (grid 29), core 1 was collected intact (0 to 5 ft) at 1000. 
Sample SN007059 (grid 23) was collected at surface 0 to 3 in. at 1115. For 
sample SN007026 (grid 23), core 1 was collected intact (0 to 5 ft) at 1120. 
Moisture was present at 5 ft, and drilling was completed through to dry soil. 
For sample SN007015 (grid 22), core 1 was collected intact (0 to 3 ft only) at 
1150. Moisture was present. Sample SN007048 (grid 22) was collected at surface 
0 to 3 in. at 1150. 

Request 8: High ExpWwes Bum Pit (Fig. S4.4b). Three sub-surface grab soil 
samples were to be collected at selected areas in the high explosives burn pit 
(Sampling Method: Reference E5.2.9). These samples were to be collected to the 
depth of the pit (approximately 10 fa) and the 6 to 10 ft cores camposited. The 
area of the pit was less than 186 KI* and assumed to be homogeneous with 
respect to any outside influences; however, because of use and age, potential 
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ensure that the downgradient side of the area was covered. The total area was 
to be between 100 and 5CKI m2 and assumed to be homogeneous with respect to 
outside influences. Gasoline was reported to have been poured on the ground 
and burned in this area. 

For the first day's sampling, the Sampling Team arrived with Sandia Site escorts 
at 1000 on 12AUG87. The sky was clear and the temperature was E0F. The 
Sampling Team divided the area into an 8 x 10 rn grid of 80 segments. E3ra 
time was spent locating underground cables and pipes in order to drill around 
them. Per new protocol by Field Team leader J. Murphy, ~~~~~~~~ was started at 
the surface and POD readings started at ft" PlD was ~ ~ ~ t j ~ ~ e ~  until readings 
exceeded 10 ppm, then continued at 5 ft intervals untii depth was obtained. A 
radiochemistry scan was 20 cpm. Other new protocol per J. Murphy called for 
PI0 readings to be taken at 0 to 3 ft only. 

For the second day's sampling, the Sampling Team members arrived at the Sandia 
Site at 0700 on 13AUG87. The day was cloudy, windy, and the temperature was 
7OoF. A radiochemistry scan of the area was 20 cpm. The new protocol called 
for by the Field Team Leader for the first day's sampling (12AUG87) was 
followed. 

For sample SN009Q40 (grid 65), core 1 was sandy but collected intact (0 to 3 ft) 
at 1040 on 12AUG87. Core 2 was collected intact with moisture noticed at 5 112 
ft. Core 3 was sandy but collected intact. Cores 4 and 5 were collected intact. 
Starting at 3-ft intervals, PID readings of the above cores were 7.4 at 1258, 5.5 
at 1357, 4.3 at 1420, 3.1 at 1445, and 1.6 at 1510. For sample SNSosO17 (grid 5),  

core 1 was collected intact at 0710 on 13AUG87. SN009017 was collected at 0 to 
3 ft only per the Field Team Leader. The PID reading was 2 2  at 0800. For 
sample SNOQ9028 (grid 25), core 1 was collected intact (0 to 3 ft) at 0750 on 
13AUG87. For sample SN009039 (grid 45), The FID reading was 0.5 at 0824. 
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had collected on the edge of the area but above the stream bsbtem of Arroyo 
Seca Two-thirds ~f the sample was taken from this area and the sample was 
eomposited. 

Request 11: Old Paint and Drum Storage Area (Fig. S4.b). Six grab soil 
samples were to be collected in the area to a depth indicated by field PI0 
screening (Sampling Method: At the time of the Survey, the 
tofa1 area under consialeration was greater than 500 m2. There were two 
suspect areas within the total area. Those were considered homogeneous to each 
other, but both were to be sarnplled. Three samples were to be 6 

area. The area was to be divided into 60-segment grid, with three 
segments selected at random for sampling. This area was formerly used as a 
paint and drum storage area. Some sampling had occurred about 30 to 50 yds 
north of the area, but not in the area itself. 

Reference E5.2.3). 

The Sampling Team arrived on-site at 1520 on 13AUG87. The day was clear, 
sunny, and windy with a temperature of 86OF. The Team divided the total area 
into areas 1 and 2. All of area 1 and three-fourths of area 2 were then divided 
into a 60-segment grid. Three segments were selected at random from each 
area., A drill rig augesed holes to a depth of 1 ft (including asphalt and/or 
crushed rock). A posthole digger was then used for the collection of grab 
samples. 

Sample SNO110111 (grid 12) was collected at a depth of 4 to 5 ft at 1557. A TIP 
reading of 0.3 to 0.5 jumped to 0.7 at 3 fi and peaked at 1.0 at 4 f t a  The 
reading stayed at this level to 5 ft. Sample SNOI 1022 (grid 14) was collected at 
a depth of 0 to 5 ft at 1612. The TIP reading was Q.2 at each I-ft interval. 
Sample SN011033 (grid 30) was collected at a depth of 0 to 5 ft at 1620. The 
TIP readings taken to 5 ft. read 0 2  Samples SNO11044, SN011055, and 
SN011066 were not collected due to a rock pile. 
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Request8. NA 

Request 9. PID readings were requested to assist in selecting sample depths. 
The highest readings are provided in T a l e  S4.3.4. Additional readings for 
sampde SNUQ9MO are provided in the Sampling Des 

documentation. 

Reques t "1. PI0 readings were requested, but were not documented. 

Reauest 11. NA 

Field Data Evaluation: 

Request 7. Due to a change in PID reading requests, pH may have been 
eliminated. If so, field notes should have recorded this change. The change in 
taking PID readings occurred one day after sampling started, and this partly 
explains the presence/absence of PI0 readings. 

Request& NA 

Reaue st 9. PI0 readings in Table S4.3.4 indicate the highest PID reading for 
each sample location. 

Weauest IO. NA 

Request 11. NA 
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c&We qwics Ad7aQ4ical data for semivolatile nic compounds am 

presented in Ta6k S4.3.$. Data we given for 21 samples within this 
environmentd probkm. The number 0% detectable compounds in particular 

samples ranged from nine to 24, with a rn&&~n value of 16. 

Reuues t 7. For the six samples from the ditch before the culvert at the bottom 
of the Navy landfill, bis(2ethyiiaexy)phtbalate and diacetone alcohol were present 

in the highest measured or estjmated concentrations. 8js(2-t3tb7ylhaxyl)phtha/ate 
concentrations were estimated from 22 to 44 rn in three of the samples, but 

measured concentrations were about two orders of magnitude smaller in two of 
the other three sampks, me' it was undetecte in the remain sample. The 

samples with small! or undetected concentratkms were all from to 3 in. while 
the higher estimated concentrations came from 0 to 3 Et or 0 to 5 it. Diacetone 

alcohol estimated concentrations ranged from 11 to 27 mg/kg across the six 

samples. Dioctyl adipate was identified in concentrations of from 1.4 to 1.6 

mg/kg across ad six samples. Tentatively identified hydrocarbons and unknowns 

were also detected in estimated concentrations of up to 2,2 mg/kg in these 
samples, but most of those concentrations were estimated at below I mg/kg. 

Tentatively identified triazine compounds were detected in estimated 

concentrations ob 7.2 and 4,3 mg/kg in two 668 the samples. 

Request 8. Diacetone alcohol was estimated in concentrations of 19, 22, and 27 
mg/kg in these three samples from the high explosives burn pit. Ris(2- 
ethy1hexyl)phthalate was also identified in all three samples, but in two of the 

samples the concentrations were measured at less than 016 mg/kg, and in the 

other sample the concentration was estimated at 18 mg/kg. Oioctyl adipate was 
identified in concentrations of 1.5 to 1.6 mg,%g in all three samples. The 

follswing compounds were identified in estimated concentrations of less than 0. I 
mg/kg in sample SNO88016 and undetected in the others: benzo(A)pyrene, 

contained an estimated 0.26 mg/kg of n-nitrosodiphenylamine, but that compound 

chrysen e, di-n -butylph thala te, and fluoran th en 8. ~a!T'Iplti? sNoo8Q) 7 6 d S Q  
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34 and 59 rng/+g in samples SNQ11022 md SNQIl033, respectivdy. Unknown or 

tentatively identified csmgouf~ds were present in estimated concentrations of up 
to 1.6 rng/kg, but most of these eoncentrafiors wthnates were less than I rng/kg. 

Radiochemistry. Gross alpha activity for sediment and soil samples from the 

Navy landfill, burn pit, and old paint and drum storage areas averaged 6200 
pCi/kg and gross beta averaged 22,000 pCi/kg. Total uranium activity for 

Request 7, which ranged from 64 to 136 pCi/kg, averaged 89 pCi/kg. The 
gamma scm for Request 8 showed pOtaskim-40 to be dominant with 10,950 

pCi/kg and one sample had cesium-I337 at 35 pCi,%g. 

Metals.  The listed metals of interest were detected above the CRQL in the 
samples for the following requests: 

Reaues t 7. Barium, beryllium, cadmium, chromium, copper, nickel, silver, and 
zinc. 

Request 8. Barium, beryllium, cadmium, chromium, copper, lead, nickel, silver, 
and zinc. 

Request 9. Barium, cadmium, chromium, copper, nickel, silver, and zinc. 

Request 1 Q. 
and zinc. 

Barium, beryllium, cadmium, chromium, copper, lead, nickel, silver, 

Request 11. Barium, cadmium, chromium, copper, lead, nickel, silver, and zinc. 

Volatile organics. Benzene, chloroform, 1, I, I-brichloroethane and 2-butanone 
were the only compounds unambiguously identified in Request 16. 
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the remainder being canpasited ffs 3 to 1Q ft (Request 7); instead, the samples 
were taken from 0 to 3 ft. 0% 0 to 5 ft without explmatisra of deviation from the! 
mgdified pian. ed for Request 11, which called 
for three each from two suspect areas. field notes state that three Samples 
from area 2 could not be taken, thus reducing the number of samples. The 
notes state, however, that area 1 encompassed most of area 2, which suggests 
that additional samples could have been taken from area 1. 

Only three samples were coli 

Anatytical Data: The Quality bevel II rating for Request 7 is ue mainly to 
Quality bevel II data for most results, plus exceeding the holding time far 
vslatiles. It is interesting to note is th the high bis(~-~~hylhexyl)phthalate 
concentrations were found in the subsurface samples. Analysis revealed 
sufficient information regarding metals, organic, and radionuclides to justify a 
rating of Quality Level I ,  although the holding time was exceeded for volatiies in 
Requests 8, 9, 10, and 11. The two stained surface samples were characterized 
by high zinc and silver concentrations in Request 10. In the drum storage area, 
lead was the dominant contaminant, Details on analytical data quality ar8 given 
below. 

Metals. Duplicate, spike, and serial dilution were out af control limits for nickel 
in all samples for Requests 7, 8, 9, and 11. In the five samples for Request 10, 
the duplicate and spiked samples were out of control limits for nickel. The 
spiked sample was beyond control limits for copper in all samples for Requests 7, 
8, 9, and 11. The duplicate and spiked samples were beyond control limits for 
zinc in all samptes except those for Request 10, which were within control limits 
for duplicates, spiked samples, and serial dilution for zinc. The duplicate, spiked 
sample, or serial dilution was beyond control limits for several of the other 
metals analyzed. 

Data were Quality bevel I I  far all metals far all samples in Requests 7, 8, 9, and 
11. Data were Quality Level II far manganese, nickel, an selenium for all 
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S8A REQUEST8 007 
LOCATXONt DITCH BEFORE CULVERT AT THE BOTTOM OF THE NAVY LANDFXIL BEHIND 913 
PEDIUMI SEDIMENT 

SAMP NO: SN007015A SN007026A SN007037A SN007048A SN007059A SMOQ7060A 
VOLAT1[bE ORBANICS SD@ NO: 0910 0910 0910 0910 0911 0911 

w 
4 J  

18 B 
0.9  J 

(UG/KG) TYPE I 
ACETONE 
BENZENE 6 U  6 U  6 U  3 5  
CHLOROFORM 
ETHYLBENZENE 
METHYLEIJE CHLORIDE 
STYRENE 
TOLUENE 
2-BUTANONE 
4-METHYL-2-PEMTANONE 
3< ACETIC ACID, METHYL fSTt9.64) 

ACETIC ACID,  METHYL EST(9.69) 
FURAN, TETRAHYDRO-(11.163 

p FURAN, TETRAHYDRQ-(11.21) 
f 3< FURAN, TETRAHYDRO-<11.17) 

cn E UNKNOkiN(32.09) 
X UNKNOWNQ44.31) 
E UNKNOWIJ(44.5) 

6 U  
6 U  

18 B 
6 U  
5 JB 

12 u 
12 u 

6 U  6 U  
6 U  6 U  

12 B 12 B 
6 U  6 U  
2 JB 4 40 

12 u 12 Q1 
12 u 12 %I 

2 J  
2 JB 

18 B 
5 u  

18 B 
10 u 
I7 

5 J  
3 J  5 J  

I1 J 
4 5  

3 J  

- 3  u 3 c l  
2 Jb 3 JB 
7 B  25 B 
5 u  2 5  
3 JB 18 B 

7 J  

4 3  19 J 

27 J 
24 3 

10 111 49 
10 u 8 5  

SAMP NO I SN087015D SN007026D SN007037D SNQO7848D SN007059D SNQ0706BD 
RADIQCWEHISTRY SDG HOJ LlL7297 LLL7297 1 1 1 7 2 9 7  L117297 t L L 7 2 9 7  Li.1’1297 

!9m----+-- 23000 16000 14080 25600 
24000  

G-A1PH 
GROSS-BETA 210QQ 
U-234 9 8  220 130 110 100 120 
U-235 
U-238 

- (PCP/K@D) TYPE t 

19 47 24 29 5 .6  12 
96 140  110 100 86 PfQ 



BARIUM 357 )J 4318 N 322 N 
BERY 1 L I U M  0.52 B 0.86 0 . 4 9  El 
CAWfUP1 4 . 5  10 2.1 

BISI2-ETHYtHEXYl~PHTHALATE 18000 E 590 56 0 
CHRYSENE 
PI-N-WTYLPHTHAtATE 
DI-W-OCTYLPHTHALATE 

62 J 380 u 390 0 
40  J 380 U 390 u 



DRAFT DO NOT C I T E  TABLE S4.3.4 ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBLEM 4 
INACTIVE SITES 

S&A REBUESTa 008 
LOCATIOND HIGH EXPLOSIVES BURN PIT 
E D I U M :  SOIk 

SAMP NO: 
EXTRACTABLE ORGANICS SDC) NO: 

( UWKC) TYPE I 
X PROBABLE HYDROCARBON ( 6.9313 
X PROBABLE HYDROCARBON ( 6 . 9 4 )  

u u u u u 
u u 
Y u 
Y 
u u 
Y 
4 u 
Y u 
P 

a 
0 
Q 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
o( 
K 
K 
K 
K 
K 
K 
3 

IBABI 
I B A l !  
IBABB 
,NOW1 
.NOW1 
,MOWI 
,NOW1 
.NOW1 
.NOW1 
,NOW! 
.NOW1 
.EIQbdl 
.NOW1 
,NOH! 
:NO&%! 
,NOW1 
,NOW1 
.NOW1 
.NQkil 
,N owl 
.bdOkbl 
.NOW1 
:NOHI 
i, 5-' 

t E HYDROCARBON I( 6.951 
E HYDROCARBON ( 2 5 . 0 6 )  
E HYDROCARBON (28.201 

t 5.51) 
t 5.599 
t 5 . 6 4 )  
Q 5.92)  < 6 .59)  < 6 .609 
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Table 5.1 - Quality AssuPance/QualQ Control Project Plan 

Data 
Document $&A Plans 

Survey 
Manual* Esse n t 1 a I E le m e n t s * * 

1. lTTLEPAGEW6TP.1 
APPROVAL SIGNATURES 

WVER PAGE COVER PAGE VER PAGE 

APPEND F 

sect. 2 

2. TABLE OF CONTENTS iii 

1 .o 
1.1 

3. PROJECT DESCRIPTON 1.2.1 

6.2 4. PROJECT ORGANKAlWN 
AND RESPOISSIBOLlTlES 

6.3 APPEND F 5. QA OWECTIVES FOR 
MEASUREMENT DATA 
(Precision, accuracy, completeness, 
representativeness, and comparability) 

5.0 

3.0, 4.0 

5.0 

6.6.4 

APPEND E 

APPEND I 

APPEND E 

6. SAMPLING PROCmILdRES 3.1 

3.0, 5.2 

5.1 

7. SAMPLIffi CUSTODY 

8. CALIBRATDN PROCEDURES 
AND FREQUENCY 

9. ANALYTICAL PROCEDURES 3.0 

4.0 

6*6.5 

6.6.6 

APPEND D 

APPEND H 10. DATA REDUCTION, 
VALIDAIYON, AND REPORTING 

1 1. INTERNAL QC CHECKS 
AND FREQUENCY 

APPEND F 5.1 6.1 0 

12. PERFORMANCE AND 
SYSEM AUDITS AND 
FREQUENCY 

5.1 , APPEND C 6.1 1 APPEND F 

13. PREVENTIVE MAINTENANCE 
PROCEDURE AND SCHEDULE 

6.6.4 

5.0, APPEND 0 6.6.6 APPEND H 14. ROUTINE PROCEDURES 
FOR DATA ASSESSMENT 
(Precision, accuracy, and completeness 
of measurement parameters invoked) 

15. CORRECTIVE ACTION 5.1 6.1 2 

5.0 6.14 

APPEND F 

APPEND F 16. QUAL164 ASSUWNCE 
WEPORTS TO MANAGEMENT 

** 

Pfease refer to the manual in effect at the time of LLNUSNLL sampling: 7/87 and 8/87 editions. 

Reference EPA’s “Interim Guidelines and Specifications fat Preparing Quality Assurance Plans” (EPA 1 983). 
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Problem 2 of LLNL) and one sample was not collected due to the small size OB 
the impoundment, thus reducing the number required. Of the 26 soil samples 
deleted, 22 were deleted from the LLNL Site and 4 were deleted from the SNLL 
Site. All were deleted due to the sampling sites being smaller than originally 
anticipated, the location being extremely steep and dangerous, or initially defined 
"stained" areas for sampling being absent. Of the four sediment samples deleted, 
three were deleted because the ditch had been covered (Request 10 of LLNL) and 
one was deleted due to shortness of the stream to be sampled (Request 13 of 
LLNL). If the reasons cited are acceptable, then over 98% of the planned total 
samples are accounted for. 

Item 8. Calibration Procedures and Frequency. An important factor in the 
collection of accurate field data is instrument Calibration. The guidance 
provided in the LLNL and SNLL Sampling and Analysis Plans was followed; 
dates, standards, and problems were recorded in the field logbooks. Only minor 
instrument calibration problems were encountered; these are noted in the text 
associated with the particular environmental problem. 

Item 11. The LLNL/SNLL plans called for the 
collection of trip blanks for volatile organic samples and rinsate samples to 
check on equipment decontamination. The frequency of use for each of these 
types of QC samples is shown in Table 5.3. However, the guidance in the final 
version of the DOE Environmental Survey Manual was changed. Table 5.4 lists 
the field QC samples requested for the LLNL/SNLL effort. In cases where 
multiple bottles were indicated for a given analysis, only a single bottle was 
analyzed. 

Internal Quality Control Checks. 

Item 12- Performance and System AudOrts. An €PA audit team conducted an 
on-site inspection to evaluate the sampling effort at the bLNL/SNLL Site to 
document the extent to which procedures identified in the LLNL/SNLL sampling 
and Analysis Plans were being followed with respect to implementing specified 
field tests, field calibration, chain of custody, record keeping, quality assurance, 
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Anaiytkal Q A / W  is divided into four major sections: analytical chemistry 
(5.2. I), radiological quality assurance (5.2.2), data management QA/QC (5.2.3), and 
the analytical QC summary (Appendix a). 

Design and implementation of analytical QA plans for the DOE Environmental 
Survey have been based on the fundamental principle of "data of known quality." 
Although a Survey program such as this can effectively use data of varying 
quality levels, it is important that data users be provided with a data quality 
assessment for any given sample set. In this way, the Suruey Team can 
interpret the analytical data from a programmatic perspective, while considering 
the analytical limitations imposed on the data. Data quality assessments require 
that all phases of laboratory support be designed to address the fundamental 
principals of precision, representativeness, accuracy, comparability, and 
completeness. The analytical QA program plan has accomplished this through the 
use of standard procedures, quality control practices, data reporting 
requirements, and data quality evaluations. A brief summary of some of the 
major analytical QA components follows. 

Sampling and analysis support to the DOE Environmental Survey is a very large 
scale effort, requiring the contributions of a number of laboratories. From an 
analytical perspective, data comparability is ensured by adopting a program-wide 
set of standard analytical procedures, quality control practices, and reporting 
requirements. These procedures, which are documented in Appendix B to the 
DOE Environmental Survey Manual, are based on a number of well-documented, 
EPA-approved methods. In cases where a standard EPA method has not been 
developed for a given analyte, procedures that have been fully tested and 
documented were selected. All analytical procedures used for the laboratory 
analysis of LLNL/SNLL samples are described in Chapter 3.0 and cited in Chapter 
6.0 of this report. The majority of the nonradiological determinations for this 

5-1 2 
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Table 5.5. Data Quality Objective 

Anat yte (s) Method Precision Accuracy 

Volatile organics 

Semivolatile organics 

Pesticides/PCBs 

PCBs in oil 

High explosives 

ICP metals 

$QtaSS i UK! 

Mercury 

Oil and grease 

Cyanide 

7/87 CLP sow 
7/87 CLP sow 
7/87 CLP SOW 

* 

7/05 CLP SOW 

€PA 245.1 

EPA 413.1 and 9071 

EPA 335.2 

As specified in protocol 

As specified in protocol 

As specified in protocol 

Not available Not available 

Not avii~abte Not available 

As specified in protocol 

0.5 mg/L 10% 

4 ug/L 18% for conc. > ug/L 

STD DEV I mg/L 10% 

STD DEV 0.03 mgbt -15% @ 0.28 mg/L CN 
@ 0.28 mg/L CN 

*Non-EPA methods are cited in Chapter 6.0 of this Data Document. 
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all of the raw data and documentation associated with a site in an auditable 
structure 

Evaluations of the quality of the analytical support effort to the DOE 
Environmental Survey were made externally to provide an independent 
assessment of performance and technical systems. These external assessments of 
analytical performance include participation in EPA round robins. Organic and 
inorganic laboratories received regular sets of performance evaluation samples 
from the EPA during the time LLNL/SNLL samples were being analyzed. These 
included quarterly blinds (CLP analytes) from EMSL-LV, water pollution series 
samples (classical analytes) from E ~ ~ - ~ ~ ~ c i n ~ a t i ,  and quarterly round-robin 
samples (radiological determinations) from EMSL-LV. A summary of performance 
results pertinent to the LLNL/SNLL sampling and analysis time period appears in 
the "Results of Inorganic: and Organic Performance Evaluation Studies" in 
Appendix C. A related, but distinctly different, function is served by the 
technical systems audits performed by EPA (and NEIC). In this case, on-site 

evaluation of the laboratory operation is performed during and following the 
sampling and analysis period. These audits are a qualitative evaluation of the 
overall laboratory operation, including facilities, equipment, documentation, data 
validation, and quality control procedures. 

5.2.1 Analytical Chemistry QA 

Analytical support to the LLNL/SNLL sampling and analysis effort was provided 
by four laboratories within ORNL. Battelle-Columbus Division (BCD), Columbus, 
Ohio, and the Analytical Chemistry Division at the Qak Ridge Gaseous Diffusion 
Plant (ORGDP), Oak Ridge, Tennessee, also were involved in sample analysis of 
semivolatile organics under the coordination of ORNL. Argonne National 
Laboratory (AN L) analyzed samples for Environmental Problem 5. Detailed data 
quality assessments are presented for the samples associated with a given 
environmental problem/location in Chapter 4.0. Results obtained for the analysis 
of volatiles, semivolatiles, and pesticides/PCBs were reviewed by the Data 
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3. Calibration Blank 
4. Spike Recovery 
5. Serial Dilution 
6. Interference Check Standard 
7. Laboratory Control Standard 
8. Duplicate Analyses 

Each element in' a given SDG is assigned a Quality Level I, It, or I 
compliance with CLP limits in the above QC areas. 

Data quaiity assessment/data usability determination for all other analytical 
methods was made using a modification of a checklist developed by the Idaho 
National Engineering Laboratory and documented in the Hanford Site Sampling 
and Analysis Data Document, Volume 1, April 1988. The checklist used to 
evaluate the quality of LLNL/SNLL results is entitled "Analysis Quality Level 
Evaluation" and can be found in Appendix D. The checklist was used to verify 
that the components essential to sampling, analysis, and quality control were 
integrated into the environmental problem evaluation. Data were evaluated on an 
SDG basis for those analytical methods in which multiple analyte concentrations 
were determined (e.g., anions, AA, high explosives). The exception to this is 
when an analyte did not conform to the majority of analytes in a given 
analytical method. Data quality of this analyte was assessed separately and 
entered in the exception portion of the checklist. For those analytical methods 
in which a single analyte was determined or only a few sample requests were 
received, all data were combined to determine the quality of the analytical 
method. 

To perform the evaluation, the pertinent information either was attached to the 
checklist and referenced or simply included in the allowed space. The level of 
quality for a given determinatian was assessed according to compliance of sample 
results to six performance criteria specified in the checklist. The numerical 
average of the six performance criteria was used to assign a Quality Level I, I I ,  
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- Anions, 100% / NR 
Cyanide, 100% / NR 

9 Exotics, 96% 1 100% 
Radiological parameters, 100% 1 100% 

NR implies that no analytical requests for this type of analysis were made for 
the SNLL Site. Exotics refer to samples in which the determination of oil and 
grease, PCBs in oil, chromium (VI), and total uranium analyses were requested. 

Program objectives far completeness were satisfied for all analytical methods 
except for pesticides/PCBs. Seven of the collected samples from each site were 
not analyzed for pesticides/PCBs. The deviation from 100% completeness in 
LLNL semivolatiles, inorganic metals, and pesticides/PCB reflects the fact that 
cooler 25, containing nine samples for Environmental Problem 5, was misplaced. 
The requested analyses are currently being performed and will be reported under 
separate cover. 

Instances where analytical data were not obtained were mainly the result of the 
following problems: 

- Sample not collected 
Sample collected but analysis not performed 
Sample identity lost 

* Sample results lost during instrument analysis 
Sample lost during chemical processing 

5.2.1.1.2 Representativeness 

Sampling and measurements were carefully conducted so that results are as 
representative as possible of the media (e.g., air, soil, and water) and conditions 
being measured. Sampling protocols were selected and developed where necessary 
to meet those objectives. Sample handling protocols (e.g., splitting into aliquots, 
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Coolers were inventoried upon apenin Y and a "'Shipping Chminer Log-in Rrm" 
was completed listing the contents of the cooler, noting LLNL/SNLL 
idantificatiun numbers, sample tag numbers, and discrepancies, if any. Sample 
tags were attached to all samples. A "coder folder" was created to 
permanently file the packing lists, chains of custody, log-in sheets, and sample 
tags. The "ORNL CAPA Group Receipt Record/Chain of Custody" form was used 
when transferring samples outside of CAPA custody. There were a number of 
discrepancies found between chain of custody forms and sample tag information. 
Discrepancies occurred in sampling date, bottle ID, cooler and tag number, and 
samples not listed an the chain of custody form. The LLNL/SNLL Field 
Sampling Team was notified by telephone and these discrepancies were resolved 
prior to dissemination of samples to the appropriate in-house analytical services 
group. The following samples were received broken: 

Samde ID IzU! 
LbOl2351 C 0373 
LLOI 2566A 0455 
LLO12566D 0458 
LLOI 29088 2096 
LLO? 2908D 2098 
110 I 24 1 9c 039'7 
LL012851B 2092 
LLOl2362A 0375 
Le91 201 oc 2139 
LLO12W5A 21 26 

Cooler 25 contained samples for Request 27, Environmental Problem 5 (solid 
waste), but was misplaced before it reached the Sample Receiving Room. 

Field and travel blank results indicate that contamination of target analytes 
during sampling or sample transportation was minor. For all analytes, field and 
transportation contamination occurred in less than I 1  2% of the individual 
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Table S A .  Adherence t o  Holding Time Requirements 

Analyses Wi th in  Ho ld ins  Time Reauirements (%I 
E x t r a c t i o n  Time Ana lys is  Time 

Ana lys is  Type Analyses Ob jec t ive  Analyses Ob jec t ive  

V o l a t i l e s  NA 
Semi vol a t  i 1 es 92 (185 o f  202) 

Inorgan ic  Metalsf  160 (389 o f  389) 
Mercury NA 
Anions NA 
Cyanide NA 
To ta l  Organic Carbons NA 
O i l  & Grease NA 
Chromium ( V I )  NA 
Rads NA 

Pesticides/PCBs 91 (32 o f  35) 
85 
85 
98 
WA 
NA 
NA 
NA 
NA 
NA 
NA 

41 (111 o f  273) 90 
NA 
NA 
NA 

100 (ass o f  109) 90 

100 (6 o f  6) 90 
100 (9 o f  9) 90 
100 (39 o f  39) 90 

65 (22 o f  34)* 50 

100 (5 o f  5) 90 
100 (215 of 215) 90 

NA = Not appl i cab le .  

+ Ca lcu la t i on  based on t o t a l  r e s u l t s  o f  ICP,  GFAA, and C V A n  analy tes.  
* Because var ious  anions d i f f e r  i n  holding t ime requirements, percentage 

compliance o f  t h i s  a n a l y t i c a l  method on ly  was based on t h e  number o f  
analy tes r a t h e r  than on the  number o f  samples. 
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Table 5.7. Adherence to Precision Requirements 
-- - - 

Analvses Within CLP Precision Requirements !“/oz 
Water Samples Soil Samples 

Analysis Type Analyses 0 bjective Analyses 0 bj ective 

__ 

Volatiles 
Sem ivo I ati I es 

ORNL 
B@D 
OWGDP 

Pesticides/PCBs 
Inorganic Metals+ 
Anions 
Cy ani d e 
Total Organic Carbons 
Oil & Grease 
Total Uranium 
Rads 

100 (5 of 5) 

61 (27 of44) 
** 
** 
** 

100 (125 of 125) 
100 (6of6) 

* 

* 
36 (5of 14) 

88 

80 

100 (5of5) 

67 (37 of 55) 
86 (38 of44) 
75 (9of 12) 
92 (198 af 216) 

** 
** 
** 

100 (4of4) 
100 (2of2) 
60 (36 of 60) 

70 

70 
70 
70 
76 
70 
70 
70 
70 
70 
70 
70 

** No sample of this matrix type analyzed. 
+ Calculation based on total results of ICP, GFAA, and CVAA analytes. 
* No duplicate samples were prepared for this sample matrix. 

Note: All calculations are based on the number of analytes in compliance for a 
given analytical method. 
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The program objectives for accuracy of analytical measurements were to meet 
CLP tuning criteria for 90% of aft GC-MS analyses and to meet inorganic CLP 
continuing caiibration criteria for 90% of all ICP and GFAA analyses; to meet 
volatile water surrogate recoveries for 85% of ail analyses; to meet semivolatile 
water surrogate recoveries for 75% of all analyses; and to meet pesticide water 
surrogate recoveries for 75% of all analyses. 
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Evaluation of tuning criteria for volatilles and semivolatiles was performed by 
using the CLP Form V (GG-MS Tuning and Mass Calibration Form) for both the 
volatile and semivolatile fractions. Instrument tuning criteria were met for 97% 
and 99% of volatile and semivolatile organic data, respectively. 

The remaining results of accuracy of QC measurements associated with the 
LLNLISNLL data are summarized in’ the categories of calibration (Table 5.8), 
blanks (Table 5.9), control samples Fable 5.10), an matrix spikes Fable 5.1 1). 
Also listed in the summaries for comparison are program objectives, where 
objectives are est ab I ished .. 

Entries for percentage compliance for initial and continuing calibration results 
are summarized in Table 5.8. 

Radiometric continuing calibrations were assume to be in compliance if results 
fell within ~ 1 0 %  of that observed for the initial calibration of the instrument. 
Compliance of pesticide/PCS calibration did not meet the 90% objective. The 
assessment of the initial calibration data, determined using results tabulated on 
CLP Form 8D, indicated that the performance of the three standards, Aldrin, 
Endrin, and 4,4’-00T, did not conform to CLP compliance in either of the two 
initial calibration runs. Over 83% of pesticide/PCS analytes met CLP compliance 
for continuing calibration, as based on results summarized on CLP Form 9. A 
more complete discussion of the remedial action and impact on pesticide/PCB 
analytical results is presented in Sect. 5.2.1 2.3. 

All blank measurements satisfied the program objectives and imply relatively 
contamination-free analyses. Laboratory control sample analyses were not 
conducted for most types of analyses. Such analyses were performed for 
inorganic metals and radiochemical analytes. Results for laboratory control 
samples were considered to be in control for radiometric analysis if results were 
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Table 5.8. Adherence to Calibration Requirements 

/4nafvses w ith Acceotable Calibrations (%) 
Water Samples Soil Samples 

Analysis Type Analyses Objective Analyses Objective 

Volatiles 96 (339 of 352) 90 96 (466 of484) 90 
Semivolatiies 

90 ORNL 90 (183 of 204) 90 ** 
BCD ** 90 99 (1 35 of 136) 90 

ORGDP ** 90 99 (230 Qf 323) 90 
Pesticides/PCBs ** 78 (200 of 256) 90 
Inorganic Metals + 99 (525 of 527) 90 98 (970 of 985) 90 
Total Organic Carbons 100 (50f5) 90 
Anions 100 (25 of 25) 90 
Cyanide 100 (1 of 1) 90 
Rads 99 (349of351)* 90 99 (349 of 351)* 90 

90 
90 
90 

** 
** 
** 

+ Calculations based on total of ICP, GFAA, and CVAA analytes. 
instrument calibration used for both water and soil samples. 
No samples of this matrix type were analyzed. 

* 
** 

N anaiytes in 
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Table 5.9. Adherence to Method Blank Requirements 

Analysis Type 
Water Samples 

Analyses Objective Analyses 0 bj ect ive 

Volatiles 
Semivolzatiles 

ORNL 
BCO 

Pesticides/ PC 8s 
Inorganic Metals+ 
Total Organic Carbons 
Anions 
Cyanide 
Rads 

97 (1252 of 1292) 

100 (210 of 210) 
NS 
NS 
NS 

99 (244 of 247) 
loo (20f 2) 
100 (4of4) 

** 
NA 

95 

95 

95 
95 
95 
95 
95 
95 

* 

NS 
NR 
NR 

96 (26of 27)* 

100 (424 af 424) 
NS 
NS 
NS 
NA 

95 

95 
95 
95 
95 
95 
95 
95 
95 
95 

+ 
* 
** One water blank prepared and used to correct sample data. Blank 

Calculations based on total of ICP, GFAA, and CVAA analytes. 
Water blanks were used for both water and soil SDGs. 

absorbance was not recorded. 

NS = No samples of this matrix submitted for analysis. 
NA = No blanks analyzed, detector background determined. 
NR = No blanks received or reported. 

Note: All calculations are based on the number of analytes in compliance for a 
given analytical method. 
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Table 5.1 1. Adherence to Matrix Spike Requirements 

Analvses With Acceptable Matrix Spike Analyses 
Water Samples Soil Samples 

Analysis Type Analyses Objective Analyses 0 bjective 

Volatiles (TC) 
Volatiles (IS) 
Volatiles (SC) 
Sernivolatiles (TC) 

ORNL 
BCD 
QRGDP 

ORNL 
BCD 
ORGDP 

ORNL 
BCD 
ORGDP 

Se mivo I at i les (IS) 

Semivolatiles (SC) 

Pesticides/ PC 8s (TC) 
Pesticides/PCSs (SC) 
Inorganic Metals+ 
Total Organic Carbons 
Anions 
Cyanide 
Rads 

100 (5of5) 
99 (401 of 402) 
97 (505 of 522) 

68 (6Oof 88) 
NS 
NS 

44 (24 of 54) 
NS 
NS 

63 (289 of 456) 
NS 
NS 
NS 
NS 

97 (1 36 of 140) 

86 (6 of 7) 
NA 

91 (42of46) 

100 (3of3) 

80 
90 
90 

80 
80 
80 

90 

90 

80 
80 
80 
80 
80 

100 (50f 5) 
91 (391 of 429) 
77 (387 of 505) 

NS 
36 (4Qof 110) 
90 (79 of 8%) 

NS 
75 (18 of 24) 
75 (85 of 114) 

NS 

83 (314 of 378) 
46 (1 1 of 24) 
97 (30of31) 
73 (125of 177) 

NS 
NS 
NS 

79 (23 of 29) 

33 (1 73 of 503) 

70 
80 
80 

70 
70 

80 
80 

70 
80 
80 
70 
80 
70 
70 
70 
70 
70 

+ Calculations based on total of ICP, GFAA, and CVAA analytes. 

NA = Matrix spikes not analyzed for this matrix. 
NS = No samples of this matrix submitted for analysis. 
TC = Calculations based on the results of target compound recovery. 
IS = Calculations based on the results of internal standard compound recovery. 
SC = Calculations based on the results of surrogate compound recovery. 

Note: All calculations are based on the number of analytes in compliance for a 
given analytical method. 
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5n2a 1 2.1 Volatile Organic Compounds 

A number of analfles and tentatively identified compounds (TICS) are suspected 
of being introduced to the samples rather than originating from the samples 
themselves. Common laboratory contaminants identified by the method blank 
analyses include methylene chloride and ketones (particularly acetone). No 
TCLs were present above the CLP limit, and no TICS were found in any of the 
blanks analyzed. 

No TCL compounds below the CRQL were reported because of the time involved 
to confirm these low-level hits. Instrumentation was not available to perform 
this analysis, which otherwise would have required an intense manual eff obt. 

True method blanks were not conducted for soil analyses. Instead, a water 
method blank was analyzed with each SDG containing soil samples. If cross 
contamination occurred during chemical processing of sail samples, it is possible 
such contamination was not indicated by the aqueous method blank. 

The 7/87 revision of the EPA CLP protocol for low-level soil analysis requires 
the extraction be performed at 40°C. However, due to lack of equipment, all 
soil samples were extracted at ambient temperature (Le., 20° to 25OC) using a 
needle sparge apparatus. 

Deviation from CLP QA/QC protocol included several instances when vinyl 
chloride and 1,2-dichloroethene were outside QC limits for the continuing 
calibration checks. Because these two compounds were not observed in any 
samples, remedial action was not deemed necessary. Noncompliance to CLP 
limits was observed in a number of surrogate recoveries and internal standard 
recoveries. These are so noted on the CLP reporting forms; time restraints did 
not permit reanalysis of these samples. Approximately 60% of volatile samples 
were not analyzed within the ++-day holding time. 
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approximately 700 to 800 ug/kg. About half of the runs using this blank 
showed approximately 60 to "100 ug/kg of butylbenzylphthalate. The blank 
labeled 87M01213 showed levels of di-n-butylphthalate around 300 to 400 
ug/kg, with levels of bis(2-ethy1hexyl)phthalate around 30 to 40 ug/kg. In 
approximately four of the runs, trace amounts of benzo(a)pyrene, indeno(l,2,3- 
cd)pyrene, dibenz(a, h)anthracene, and benzo(g,h,i)perylene were present. Due to 
the uncertainty in the identity of the blank samples, results were not included in 
the data base. Sample values for these contaminants also found in the blanks 
should be considered suspect. 

Nsncompliance to CLP limits was observed in a number of surrogate recoveries, 
matrix spike and matrix spike duplicate recoveries, and internal standard 
recoveries . 

Request 27, Environmental Problem 5, requeste the analysis of semivolatile 
compounds. Because the cooler containing these samples was misplaced, no 
semivolatile data have yet been generated for this site. Samples are currently 
being analyzed and results will be reported under separate cover. 

5.2.1 -2.3 Pesticides and Polychlorinated Biphenyls 

All sample preparations were carried out according to the EPA's 7/87 CLP 
Statement of Work for Organic Analysis. An exception to these procedures was 
the use of Mirex instead of dibutylchlorendate (DBC) as a pesticide surrogate 
compound. Mirex was chosen because it had greater stability relative to DBC 
and because it had similar retention times when using either the quantitative or 
confirmation column. It is recognized that the use of a different surrogate is a 
significant departure from the specified protocol. However, subsequent studies 
show the recovery of Mirex and DBC to be similar under controlled conditions 
(Table 5.12); therefore, the same QC recovery limits were used. 

5- 36 



2. Mifex eries Cam 

ance Evaluation 

5-37 



Draft - Do Not Cite 
U L / S N U  Data Document 

Issue Date: June 1989 
Revision: 01 

The time between sampling and extraction is the most critical with respect to 
losses. Once samples are e ractecl, it is less likely that losses will occur. 
Where samples were not extracted within the holding time, false negatives and/or 
quantitation biased low are possible. However, where the holding time was 
exceeded by only a few days, minor losses are expected. Very few samples fall 
into this category as most of the samples were extracted before their holding 
times expired. Therefore, the interval between extraction and analysis was 80 to 
90 days for all of the samples. False negatives, quantitation biased low due to 
losses, or quantitation biased high due to evaporation of the extraction solvent 
were possible results of this delay. Within limits, surrogate recoveries can be 
used to assess whether these errors have cxcurred and to what extent. 

A 10.0% relative standard difference (RSD) linearity criteria is required on 
columns being used for pesticides/PCBs quantitation. The linearity check yielded 
%RSD values outside QC limits for the packed and the capillary columns for both 
SDGs. The nonlinearity occurs with the Eva1 Mix A standard and is probably 
caused by a contaminated GC system which causes a small breakdown of 
pesticides. This particularly affects low-level standard results. The sample 
analyses were continued, but the results from Eva1 Mix A were not used. 
Instead, a five-point IND AB linearity check was incorporated into all sequences 
and was used to calibrate and determine linearity of the instruments. Calibration 
factors used for calculating sample results were obtained by averaging the 
concentration (in ppb) per area for all occurrences of a specific compound in all 
standards. Therefore, a calibration factor was determined using a minimum of 

five standards for each single component pesticide. The CLP calculation method 
involves the determination of the calibration from the nearest standard. fable 
5.13 compares the calibration factors and sample concentrations as calculated by 
each method. The percent breakdown of Endrin and 4,4’-DDT has been 
calculated using concentrations rather than areas because the calibration factor 
for these two pesticides and their respective breakdown products do not show a 
1 : 1 relationship. 
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SDG # EPA Sample # 

2 

LLOO8026SS 

LL008037SS 

LL006013SS 

LLOO6024SS 

1700 29606.1 
3800 24729.54 
4150 21 179.97 
6550 13186. 
3800 13800. 
7400 6283. 

800 24729.54 
150 21179.9 
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Table 5.13. Comparison of Data Calculation Methods (Continued) 
--Lawrence Llveamore and Sandla- 

LL606035SS 

LLO36235SS 

LL036042SS 

LLO36053SS 

LLO36064SS 

LLOllO32SS 
LLO38033SS 

L LO3 8 055s S 

LL009016SS 

8708 
8708 

8708 

87081 0-343 

87081 0-344 

87081 0-345 

87081 0-346 

87081 0-347 

3-255 
2-1 16 

2-1 17 

87081 2-1 18 

Gamma-BHC 
Heptachlor 
Aldrin 

Gamma-BHC 
Heptachlor 
Aldrin 

Gamma-BHC 
Heptachlor 
Aldrin 
4 , 4  -DBT 
Gamma-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin* 

Gamma-8HC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin' 

Bet a-BHC' 
Gamma-8HC 
He tachlor 
Al8in 
Gamma-BHC 
Heptachlor 
Aldrin 
Gamma-BHC 

,e$;? h lor 

4,4' -DDT 

4,4' -DDT 

4,4'  -DOT 

4 4 '  -DOT 

3723.3200 
3530.6000 
391 6.4900 

3723.3200 
3530.6000 
391 6.4900 
788.7600 
3723.3 260 
3530.6000 
394 6.4900 
788.7600 
3723.3200 
3530.6OOO 
391 6.4900 

14223.6000 

3723.3200 
3530.6000 
391 6.4900 
2784.7200 
14223.6000 
788.7600 
8970.5000 
2741.7400 
25 19.2600 
2669.4000 
2741.7400 
251 9.2600 
2669.4000 
2741.7400 
25 19.2600 
26 69.400 0 

788.7600 

2784.7200 

788.7600 

41 04.6459 

291 8.2286 
642.1016 
41 04.6459 
3670.78 1 6 
291 8.2286 
642.1016 
4 1 04.6459 
3678.78 16 

S42.1016 
41 04.6459 

2370.231 9 
1251 6.6391 
642.1 01 6 
41 04.6459 

3678.781 6 

291 8.2286 

3678.781 6 
291 8.2286 

3678.78 i 6 
291 8.2286 
2370.231 9 
1251 6.6391 
642.1 01 6 
4257.01 33 
41 04.6459 
3678.7816 
291 8.2286 

3678.7816 

291 8.2286 

41 04.6459 

291 8.2286 
41 04.6459 
3678.701 6 

21 
29 
27 
115 
54 
67 
60 
232 
12 
25 
23 
132 
24 
30 
31 

1 05 
99 
264 
17 
20 
22 
62 

99 
5 
41 
43 
39 
29 
29 
32 
23 
21 
20 

84 

19 
28 
36 
140 
49 
64 
81 
280 
1 1  
24 
32 

160 
21 

41 
120 
110 
150 

16 
19 
30 
73 
95 
120 
11 
27 
29 
36 
19 
20 
29 
16 
14 
18 

28 

SN202 NO PESTICIDES ABOVE DETECTION LIMITS 
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LL101 LLOO t 01 8ss 

S 

S 

S 

ss 

LLOO8026SS 

LLOO8037SS 

LLOO6013SS 

870807-086 

87081 0-338 

8 7 0 ~  0-339 

87081 0-340 

87081 0-341 

38 82.330 0 
766.3200 

-2.62% 
9.46% 

4.77% 
3.72% 
1 .36% 

1.01% 
-9.53% 
4.77% 
3.72% 
1.36% 

-27.81 '/o 
1.01 Oh 

13.51 yo 
-9.53% 
4.77% 
3.72% 

11.36% 

1.01 O/O 

13.51 O/o 
-9.53% 

-2.1 6% 

-27.81 o/o 

-27.81 

-1 0.30% 
-7.70% 
24.83% 
16.21% 

-1 0.30°/o 
-7.70% 
24.83% 

-1 0.30% 
-7.70% 
24.83% 

-1 0.30% 
-7.70% 
2 4.83 O/o 
16.21 '/o 

ia.ioo/o 
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Table 5.13. Comparison of Data Calculation Methods (Continued) 
-Lawrence Livermore and Sandia- 

RFP '10 Sffi # EPA Sample # ACB # Pesticide WRF RRF 
Difference (CP) (Re ported) 

LL006024SS 

LLOO6035SS 

LL036235SS 

LLO36042SS 

LL036053SS 

LL036064SS 

LLOllO32SS 
~ ~ 0 3 8 0 3 3 ~ s  

LLO38055SS 

LL009016SS 

8708 

8708 

87081 0-342 

87081 0-343 

87081 0-344 

0-345 

0-346 

87081 0-347 

87081 3-255 
87081 2-1 16 

87081 2-1 17 

87081 2-1 1 a 

Gamma-BHC" 
Heptachlor' 
Aldrin' 
4,4-DOT 
Gamma-BHC 
H spt ack lor 
Aldrin 

Gamma-BHC 
Heptachlor 
Aldrin 

Gamma-BHC 
Heptachlor 
Aldrin 

Gamma-BHC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin* 
4,4'-DOT 
Gamma-f3HC 
Heptachlor 
Aldrin 
Dieldrin 
Endrin' 

Beta-BHC' 
Gamma-BHC t-i-i$;~h lor 

Gamma-SHC 
Heptachlor 
Aldrin 
Gamma-BHC 
ti;?;: h lo r 

4,4°--0DT 

4,4"-DDT 

4,4'--BDT 

4,4'-DDT 

24872.1 100 
22499.0700 
24941.3300 

37'23.3200 
3!330.6000 
391 6.4900 

788.7600 
3723.3200 
3530.6000 
391 6.4900 
788.7600 

3723.3200 
3536.6000 
391 6.4900 

788.7600 
3723.3200 
3530.6000 
391 6.4900 
27 84.7 20 0 

14223.6000 

3723.3200 
3530.6000 
391 6.4900 
2784.7200 

14223.6000 

8 9 70.5 00 0 
2741.7400 
251 9.2600 
2669.4000 
2741.7400 
25 1 9.2600 
2669.4000 
2741.7400 
25 19.2600 
2669.4000 

8655.5800 

788.7600 

788.7600 

25808.9366 
22352.9586 
19292.8391 
561 9.8475 
41 04.6459 

642.1016 
44 04.6459 
3678.7816 
291 8.2286 

642.1 01 6 
41 04.6459 

291 8.2286 
642.1 01 6 

41 04.6459 
3678.78 1 6 
291 8.2286 
2370.23 19 

1251 6.6391 
642.1 01 6 

41 04.6459 
3678.781 6 
291 8.2286 
2370.231 9 

1251 6.6391 
642.1 01 6 

425 7.0 1 33 
41 04.6459 

291 8.2286 
41 04.6459 
3678.78 1 6 

41 04.6459 
3678.781 6 
291 8.2286 

3678.781 6 
291 8.2286 

3678.98 i 6 

3678.78 1 6 

291 8.2286 

-3.77% 

22.65% 
35.07"/0 

-1 0.24% 
-4.20% 
25.49% 
18.59% 

-1 0.24% 
-4.20% 
2sOgb9% 
18.59% 

-1 0.24% 
-4.20% 
25.49% 
18.59% 

-1 0.24% 
-4.20% 
25.49% 

12.00% 
18.59% 

-1 0.24% 
-4.20% 
25.49% 
14.88% 
12.00% 
18.59% 
52.54% 

-49.71 O/o 
-46.03% 
-9.32% 

-49.7 1 "lo 

-46.03% 
-9 .3 2% 

-49.7 1 '/o 

-46.03 '/o 
-9.32% 

0.65% 

14.88% 
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blanks, laboratory control, or duplicate samples were run. A survey sample was 
spiked with two different levels of Arodor 1266. Spike recoveries were within 
85% to 115%. 

5.2.1.2.5 High Explosives 

There is no standard CLP procedure for the determination of high explosives. 
A procedure similar to that used by workers at the U. S. Army Cold Regions 
Research and Engineering Laboratory (CRREL), Hanover, New Hampshire, was 
followed. The precision and accuracy of the method was followed using 
standards, defining linearity, using a method blank, and preparing matrix spike 
samples. 

The retention times of the six 'munitions or munitions by-products drift slightly. 
These effects may be attributed to sample matrix, minor variation in eluent 
composition, and general aging of the column. Because a set of standards was 
always analyzed with a given set of samples, identifying the munitions was 
usually not difficult. Usually, a pair of standards was run in front and in back 
of a batch of samples. Occasionally, an additional pair of standards was 
analyzed in the midst of the batch. This procedure is routinely accepted among 
practicing analytical chemists as a reliable method for determining retention 
times for a batch of samples run at one time. 

The six munitions standards were present at four concentration ranges to 
determine linearity and detection limits of the method. A test for blank levels 
was performed by analyzing a sample of clean, washed laboratory sand for 
explosives--no spurious peaks were detected. Soil and water samples were 
spiked with HMX, RDX, and TNT to determine method accuracy. The recovery 
of each munitions was at least 80% for each analyte. Apparent recovery values 
exceeding 100% were observed, but were not unexpected. The test procedure 
assumed tacitly that the three native munitions were uniformly distributed in 
the soil; that assumption may not have been entirely true. Although there was 
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sample was not greater than 10 times the IDL for a given element, a percent 
difference was not calculated for that element. 

The CLB protocol provides for the analysis of only soil and water samples. To 
meet the needs of the DOE Site Survey Program, as much as possible of the CLP 
protocol was followed in the analysis of oil samples. Conostan oil standards 
were chosen for the laboratory control sample. Duplicate and serial dilution 
analyses were performed, although spike analysis was inadvertently omitted. 
Analysis results for the laboratory control sample suggest that the sample 
preparation method was not effective for the analysis of arsenic, selenium, and 
silver in an oil matrix. The lafaamtory control sample did not contain 
antimony, beryllium, or cobalt. FOP these reasons, the qualitative presence of 
arsenic, antimony, beryllium, cobalt, and selenium in the oil matrix could be 
documented only. Sodium results appear to be biased by +45%, possibly due to 
laboratory contamination. 

GFAA and CVAA Analyses. All solid 
samples contained a brown residue after sample preparation. Many of the site 
survey samples submitted for GFAA analyses contained high analyte 
concentrations that caused "memory effect" problems with the graphite furnace 
instrumentation. In order to avoid these problems, some analyses were made on 
diluted samples only, without first analyzing the undiluted samples. 

All analyses met required holding times. 

Several spike recoverry and duplicate sample results did not meet CLP limits; 
affected samples are so noted with either "NN" or "N*" on the CLP reporting 
forms. Efforts to provide a homogeneous soil sample by stirring with a Teflon 
rod prior to sampling were not successful. Sample concentrations and spike 
recoveries were such that no standard addition procedures were required for 
GFAA analyses. 

Potassium. A flame photometric procedure was used to determine 
concentration of potassium in LLNL/SNLL samples. However, CLP analysis 

the 
and 
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Duplicates were analyzed in three of four SDGs. DOE Site Survey control limits 
sf +10 RPD for F' and N03" were met for all duplicates. The CLP control limit 
of ~ 8 5 %  to 115% recovery was used in determining spike sample conformance. 
All but one analyte result (NOg-) met CLP requirements. 

5.2.1 -2.9 Cyanide 

Analysis of cyanide was not performed using a CLP procedure. A calibration 
verification standard was not analyzed. However, the quality control solution 
EPA WPO18-Conc. 2 was analyzed with the Survey samples. The results were 
within the control limit of ~ 1 0 %  of the true value. The gross absorbance of the 
blank was subtracted from that of the samples to provide a net absorbance. 
Cyanide concentration was then determined based on the net absorbance of a 
sample. No additional QC samples were prepared and anafyzed. 

5.2-1 -2.10 Nontarget List Parameters 

Oil and Grease. The analysis of oil and grease was performed according to 
DOE Environmental Survey protocol. Although not required, an €PA oil and 
grease quality control standard was analyzed with one of the nine SDGs as a 
calibration check. The result was 112% of the true value and was within the 
allowable control limit range specified by €PA (Le9 27 to 37 mg/L). Survey 
protocol does not require any calibration or preparation blank analysis. 
However, for each SDG an extraction solvent blank was analyzed and the result 
subtracted from the gross weight of residue collected. No laboratory control 
sample was required. All 
duplicate results, except for a single soil sample, were within a control limit of 
- +20 RPD. The soil duplicate exceeded the control limit by 1%. Although not 
required by Survey protocol, four SDGs contained spiked samples. Half the 
recovery results were within the 75% to 125% control limit. All samples were 
analyzed within the required holding times. 

Four of the nine SDGs contained duplicate samples. 
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efficiencies for the LB-4000 are available for inclusion in this report; the beta 
efficiency alone is used to check the calibration of the instrument (the 
instrument counts both alpha and beta simultaneously). me mean beta 
eflciewcy of the LB-4000 was 36.0% with a stan ard deviation of 1.6% and a 
range of 32.68% to 39.87%. All alpha efficiency measurement checks indicated a 
result within the acceptable range of 21 +2%. All beta efficiency measurement 
checks indicated a result within the acceptable range of 36 +4%. Because all 
alpha and beta efficiency checks indicated results within the acceptable range, 
the instruments can be considered to have been accurately calibrated and 
sufficiently constant during the period of the measurements of the LLNL/SNLL 
samples. 

The result of the instrument background (Le., blank) measurements are given in 
Appendix Tables E.3 and E.4 for alpha and beta. Examination of these tabies 
indicates that the instrument backgrounds were relatively constant throughout 
the measurement period of LLNL/SNLL. The alpha background of the LB-5100 
had a mean of 0.10 cpm, a standard deviation of 0.02 cpm, and a range of 0.07 
to 0.11 cpm. The beta background of the LB-5100 had a mean of 0.85 cpm, a 
standard deviation of 0.04 cpm, and a range of 0.80 to 0.90 cpm. The alpha 
background of the LS-4000 had a mean of 0.02 cpm, a standard deviation of 

0.006 cpm, and a range of 0.02 to Q.Q4 cpm. The beta background of the LB- 
4000 had a mean of 0.74 cpm, a standard deviation of 0.15 cpm, and a range of 
0.55 to 1.27 cprn. Both the alpha and the beta backgrounds of the instruments, 
therefore, were of low enough levels that they did not adversely affect the 
measurements. 

5.2.2.2 Isotopic Alpha Measurements 

Alpha measurements on individual isotopes (e.g., plutonium-239) are performed 
using a Nuclear Data ND-9900 proportional counting system. The mean alpha 
efficiency of the ND-9980 was 22.8% with a standard deviation of 4.7% and a 
range of 18% to 37%. The mean alpha instrument background of the ND-9900 
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results indicate that 
period of the CLNL/Sh 

the efficiency of each detector was constant during the 
LL measerremend. 

Appendix Table E.8 presents a summary of the measured intensities of all the 
gamma rays observed in the instrument background (i.e., blanks) for the six 
gamma-ray detectors. The data indicate that the background was low and 
relatively constant. 

!!iO2.fE.4 Liquid ScintNation Measurements 

Tritium samples were counted using a Packard 460C Tri-Carb liquid scintillatian 
counter. A Packard tritium standar is counted daily to e n w e  the accuracy and 
reproducibility of the results obtained by the system. Instrument backgrounds 
(Le., blanks) are also counted daily. The results for the standard and instrument 
background counts performed during the time that the LLNL/SNLL samples were 
counted are given in Appendix Table E.9 along with the efficiency data for that 
time period. The instrument background for the 460C was 13.8 cprn, with a 
standard deviation of 1.3 cpm and a range of 11.9 to 16.6 cpm. The efficiency 
of the 460C was 59.5%, with a standard deviation of 0.3% and a range of 58.9% 
to 60.1%. All the data indicate that the 460C was accurately calibrated, 
sufficiently constant, and had a low enough instrument background so no 
degradation of sample results occurred during the period of the LLNL/SNLL 
tritium measurements. 

5.2.2.5 lnterlaboratory Comparisons 

During the period of the LLNL/SNLL measurements, LLRAG participated in the 
EPA Cross Check Program for gross alpha and gross beta in water, strontium-90 
in water, tritium in water, total uranium in water, and gamma isotapics in 
water. The results measured by LLRAG, and presented in Tables E.18 and E.11 , 
did not exceed the warning limits, indicating that sufficiently accurate results 
were being obtained by LLRAG procedures and instruments. 
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