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data and presents the main data on each environmental problem. Quality assurance (QA) 
data are presented and discussed in Sect. 5.0. References and bibliographic information 
are included in Sect. 6.0. 

Volume I1 contains Appendices A through E. Appendix A contains a listing of ANL 
sampling and analytical requests. Appendix presents a discussion and listing of 
background concentrations of analytes. Appendix C includes audit findings. Appendix D 
contains a summary of analytical quality assurance uality control (QNQC) information. 
Appendix E includes radiological QNQC data. 

4.1 Site Sampling and Analysis 

Qak Ridge National Laboratory was designated by DOE to provide a sampling team for 
the ANL Site and to perform the required laboratory analytical services. During the 
on-site portion of the ANL Survey (June 15 to June 26, 1987), meetings were held 
bstween members of the Survey Team and the leader sf the ANL Sampling and Analysis 
Team to discuss required sampling and analytical needs. A draft list of sample requests 
was provided to QRNL’s ANL Sampling and Analysis Team Leader in June 1987. The 
Survey Team revised this list during a joint meeting with Sampling Team members in 
July 1987. The ANk Sampling and Analysis Plan (issued ctober 28, 6987) was based on 
the revised sample requests that resulted from the July 19 7 meeting anel continuing 
dialogue between DOE, ORNL, and the Survey Team technical specialists. 

The purpose of the sampling and analysis pian was to outline a pian for environmental 
field sampling and laboratory analysis in support of the DOE Environmental Survey at 
the ANL Site (see Fig. 1 . I )  located near Chicago, Illinois. The sampling and analysis 
plan was intended bo be a guide that incorporated the standard procedures, analytical 
protocols, field sampling protocols, and ~ t h e r  laboratory guidance from the DOE 
Environmental Su wey 

The ANL Sampling 
OWNL managed the 

Manual (Ref. 1-2) in effect at the time of ~~~~~~~g~ 

and Analysis Team involved personnel f a  m;any Q rgan izatio ns ~ 

project and was responsible for all sampling, laboratory analyses, 
1-2 
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3.1 Field Sampling Methods 

3.1 .I Surface Water Sampling 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, 
presewed, capped, and rinsed with deionized water (Sampling Method: Reference E4.2.1, 
"'s am p I e Contain e P I rn m e rs i o n ") . 

3.1 .I .2 Time Composite Sampling 

An automated sampler was used to determine mass per unit time concentrations and 
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 milliliter (mL) coliect at the same time each hour. 
The sample was pumped through a tube to a 2-1/2 Ilon (gal.) refrigerate 
jar. Samples were then dispersed from the ~~~~~~~~~n jar to appropriate sample 
containers (Sampling Method: Reference 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 bubblers. A lack of bubbles 
verified an intact sample. It was then rinsed, wipe and packed (Sampling 
Method: Reference E4.2.34, "Volatile organic Compounds by Vial"). 

3- 2 



anic Compounds b 

e vial -was filled, c 
and packaged (S 

from d8VelOped wells wer n after using an 
to water lev the well volu 

ter was s e w  

3A 2.2 Groundwater Sample Colkctlan 

cted from we1 purging and 
s were then c pump discha 

for volatile o 
s that could be 

3- 3 



Draft-Do Not Cite 
ANL Data Document 

Issue Date: June 1989 
Revision: 01 

Samples collected using submersible centrifugal pumps were not suitable for volatile 
organic analysis. The turbulence caused by the submersible pump may have released 
volatiles to vapor phase, excluding them from the sample. Logbook entries indicative 
of volatile organic samples collected in this manner were made by the Sampling Team 
Leader. 

Other types of pumps used to collect samples were considered suitable for maintaining 
volatile sample integrity. Filtered samples were taken by connecting the pump outlet 
to the filter unit. Pump pressure was regulated to prevent filter breakthrough 
(Sampling Method : Ref ere n ce E4 4, "G ro u ndwate r") . 

3.1.2.3 Field Measurements 

Hasiba or Yellow Springs instruments were used to monitor water samples for pH, 
temperature, conductivity, and, in most cases, turbidity and dissolved oxygen. The 
presence of volatile organic compounds (VOCs) was determined with either a 

Sybron/Barnstead conductivity bridge was used to determine resistivity. The reduction- 
oxidation potential of samples was determined with a standa millivolt meter using 
either a silver-silver chloride (Ag-AgCI)-platinusm or calomel-platinum electrode system 
(Sampling Method: Reference €4.5, "Field Measurements"). 

photoionization detector (PID) or a flame ionization detector (FlD). A 

3.1.3 Solids 

The methods used for solids sampling (soils, sludge, and sediments) were designed to 
account for the heterogeneous composition of such solids. Several grab samples from 
selected locations were collected, pooled, homogenized in an aluminum pan using a 
stainless steel spoon, and bottled. A minimum of three pooled samples were collected 
from each sample location (Sampling Method:: Reference E5.0, "Solids"). In instances 

3- 4 
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the auger. 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 (Sampling Method: Reference €5.2.1 , "Subsurface Solid Sampling 
with Auger and Thin-Wall Tube Sampler"). 

3.1.7 Core Sampling 

The core tube was driven into the ground to a desired depth, withdrawn, and the 
sample placed in an aluminum tray. The core was then examined with field survey 
instruments for radioactivity and organic vap r concentrations. The sample site having 
the highest concentrations was resampled, and an undisturbed sample collected for 
volatile organic analysis. Three additional cores from the same sample location were 
collected, pooled, mixed, and placed in sample bottles. This procedure was completed 
three additional times to collect a total of three composite samples (Sampling Method: 
Reference E5.2.2, "'Care Sample"). When sampling boreholes that penetrated the soil 1 8 
ft or more, split-spoon samples were taken. The contents of the split-spoon were 
screened for VQCs and radioactivity. Immediately following screening, the VOG samples 
were taken. Following collection of the VO6 samples, the split-spoon sample was 
emptied into a stainless steel pan and homogenized. The remaining samples were then 
taken from this composite. 

3.1 "8 Sludge and Sediments 

Sludge is a semidry' material ranging from dewatered solids to high viscosity liquids. 
Sediments are the deposited materials underlying a body of water. When sediments are 
exposed by evaporation, stream rerouting, or other means, they are collected by soil or 
sludge collection methods. 

Sludge and sediment were usually sampled using a scoop if the liquid layer over the 
material was shallow (Sampling Method: Reference E5.3, "Sludges and Sediments"). 

3-6  
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parts per million [ppmJ) in the cylinder containing the compressed methamiair mixture. 
Daily calibrations of the FID were performed by filling a Tedlar air bag with the 
calibration gas, making the necessary adjustments to the FID, and then "locking" the 
instrument dials. This ensured that the readings on the FlD were correct. 

3.1 .I 1 Soil Gas Collection 

Soil gas samples for the determination of volatile organic compounds were collected by 
the active method. The active method utilizes a pump for the continuous withdrawal 
of subsurface gases with syringe sampling and as chromatogra h (GC) analysis, 
or the subsurface gases are pumped through adsorbent tubes and analyzed in the 
laboratory by GC. The active sampling method is preferred because the zone of 
sampling is effectively enlarged by the moving air stream, thereby providing a more 
representative sample from the interstitial spaces. oil gas sampling at ANL was 
accomplished by the active method, with the sample tubes returned to ORNL for analysis 
by GC. 

Samples for soil gas analysis were collected using solid sorbent' tubes (Carbotrap 300). 
The Carbotsap 300 tube was designed to trap hydrocarbons, whether present 
individually or in complex mixtures. The tube contained three distinct adsorbent beds. 
The back bed trapped vinyl chloride and other light compounds, while the middle bed 
trapped the C5-68 compounds, and the front be (gas inlet) trapped the heaviest 
compounds. The tube was constructed to allow sampling volumes of up to 10 liters (L) 
without breakthrough. The soil gas stream was pulled through the tube with a personal 
air monitor pump which had an adjustable sample rate of 0.2 to 4 L per minute. 

3- 8 
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fable 3.1. Analytes Determined by CLP Vslatiles Analysis Method 

Contract Requ ired 
QU an t i tat io n Li m itsa 

Water Low So il/Sedi me n tb 
Analvte CAS Number (UQ/L) (uglka) 

1. Chloromethane 
2. Bromomethane 
3. Vinyl Chloride 
4. Chlorsethane 
5. Methylene Chloride 

74-87-3 10 
74-83-9 10 
75-00-4 10 
75-00-3 10 
75 -0 9 -2 5 

10 
10 
10 
10 
5 

6. 
7. 
8. 
9. 
10. 

Acetone 
Carbon disulfide 
1,1-Oichloroethene 
I ,I -DicRloroethane 
1,2-Dichloroethene (total) 

6 7-64- 1 
75-1 5-0 
75-35-% 
75-35-3 

540-5 9-0 

10 
5 
5 
5 
5 

10 
5 

5 
5 

11. 
12. 
13. 
14. 
15. 

Ch iorodorm 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,1 -Trichloroethane 
Carbon T"etrachloride 

67-66-3 
107-06-2 
78-93-3 
71 -55-6 
56-23-5 

5 
5 

10 
5 
5 

5 
5 

10 
5 
5 

16. 
17. 
18. 
19. 
20. 

198-05-4 
75-27-4 
79-34-5 
78-87-5 

10061 -01 -5 

10 

5 
5 
5 

10 
5 

5 
5 

21 
22 * 
23. 
24 e 

25. 

Vri ch Io roe t h en e 
B ilb ro rn o c h Io PO met h an e 
1 , I  ,2-Srichloroethane 
Benzefle 
trans- 1,3- Dkh lo ro p ro pe n e 

7 
12 
79-00-5 
71 -43-2 

10061 -02-6 

26. 
27. 

Bromoform 
2-Hexanone 
4-Methyl-2-penbano n e 
Tetrach Is roe thene 
To ler ene 

5 
10 
10 
5 
5 

75-25-2 
591 -78-6 
108-1 0-1 

5 
10 
16) 

5 

28. 
29 
30. 

31 
32. 
33. 
34. 

Chlorobenzene 
Ethyl benzene 
Styrene 
Xylenes (total) 

108-90-7 
100-4.1-4. 
166-42-5 
133-02-9 

5 
5 
5 
5 
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standard component mass spectra. A combined search of the 1985 NBS and Wiley Mass 
Spectral Libraries is used to tentatively -identify up to ten nontarget analytes of 
greatest concentration in the chromatogram. 

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. Laborata reagent blanks are used to monitor the 
presence of such interferences. Interferences introduced by the sample matrix are 
monitored by the use of internal standards and matrix and surrogate spike recoveries. 

Interpretation of volatiles data requires an assessment of the impact of holding times on 
data quality. The Survey protocol requires that the analysis be conducted within 14 
days of sample collection. Samples which exceed this holding time can still provide 
useful information, as long as the data are interpreted with caution. 

3.2.1.2 Semivolatile Organics 

Semivolatile organic contaminants in low- and medium-level concentration samples of 
water, soil, or sediment were determined usin the 9/87 @LP SOW and Appendix D of 
the DOE Environmental Survey Manual. The protocol described in these two sources is 
appropriate for the determination of a number of organic compounds that are 
paeitioned into an organic solvent and are amenable to gas chromatography. The 
target compound list (TCL) and required quantitation limits specified in the DOE 
Environmental Survey Manual are listed in Table 3.2. 

Semivolatile organics are serially extracted from ous samples with methylene 
chlloride at a pkl greater than 11, and again at a less than 2. The methylene 
chloride extracts are dried and concentrate separately. LQW level soil samples 
mixed with anhydrous powdered serdium sulfate and serially extracted with 
methylene chloride/aeetone using an ultrasonic probe. The methylene chloride 

are 
1 :l 
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10 
10 
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10 
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10 
10 

10 
10 

10 
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Table 3.2. Analytes Determined by CLP Semivdatiles Analysis Method 
(Continued) 

Co ntracf Required 
Qu antitation Li m itsa 

Water Low Soil/Sedimentbic 
Analvte CAS Number (ua/L) (ual ka) 

65. 
66. 
67. 
68 
69. 

90. 
71. 
72. 
73. 
74. 

75 m 

76. 
77. 
78. 
79. 

86). 
81. 
82 6 

83 " 
84. 

85 " 
86. 
87. 
88. 
89. 

90. 
91. 
92, 
93 0 

94. 

Bi meth ylph t h alate 
Acenaph th y le ne 
2,6-Binitrotoluene 
3-Nitr~aniline 
Ace n aph t he ne 

2 4- Bin it ro ph e n o I 
4-Nittophenol 
Dibenzofu ran 
2,l -Dinitaotoluene 
Diethylphthalate 

4-Ch!orephenyl phenyl ether 
FB Sd 8 re n e 
4-Nitsoanilinca 
4,6-Dinitro-2-naethylgheslol 
N-Nitrosodiphenylamine 

4- S ro rn o p h e n y l p h e n y I et h e r 
Hexachloaobenzsne 
Pew tach lo fop hens I 
Phew anth sene 
Anthracene 

Bi-n-butylphthalate 
F1 u o rant h en e 
Pyrene 
Bu ty I be n zy l ph th alate 
3,3'--Dich lorobenzidine 

b 

Benzo(a)antkracene 
Chrysene 
bis(2-Ethyl hexyl)ph th alate 
Bi-n-octylphthalate 
Banzo(b)fhoranthene 

131-1 1-3 
288-9643 
606-20-2 
99-09-2 
83-32-9 

5 1 -28-5 
160-02-7 
132-64- 
126 - 4  4- 

4-66-2 

7005-92-3 
86-73-7 

1 00-0 I -6 
534-52-1 

6-30-6 

120-1 2-7 

84-74-2 
2Q6-44-0 
129-00-0 
85-68-7 
9 1 -94- 1 

21 8-06 -9 
1 19-81 -7 
1 4 7-84-8 
205-99-2 

10 
10 
10 
50 
10 

50 
0 

18 
18 
10 

18 
10 
50 
50 
10 

10 
10 
5Q 
10 
1 Q  

16 
10 
10 
10 
26 

10 
10 
10 
40 
10 

330 
330 
330 

1600 
330 

1600 
1600 
330 
330 
330 

330 
330 

1600 
1600 
330 

330 
330 

1600 
330 
330 

330 
330 
330 
330 
660 

330 
330 
30 

330 
330 
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extracted semivolatile organics are then collected by decanting and concentrated. All 
extracts are stored at 4OC in the dark until they are analyzed using GC-MS. If 
extracts are to be held for greater than 40 days, they are stored at -2O'C. Target 
compounds are identified on a cross-correlation basis of: (1) relative retention times 
(compound elution times) compared to internal standard retention times, and (2) 
correspondence of the sample component and standard component mass spectra. A 
combined search of the 1985 NBS and Wiley Mass Spectral Libraries and interpretation 
by a mass spectrometer specialist are used to provide tentative identification for up to 
20 non-targeted compounds meeting EPA concentration criteria. 

Method interferences may be caused by contaminants in solvents, reagents, glassware, 
and other sample processing hardware that lead to arlifacts or elevated baselines in the 
total ion profiles. Laboratory reagent blanks are used to monitor the presence of such 
interferences. Matrix interferences may be caused by soil acting as a sorbent for 
semivolatile organics, or by contaminants that are co-extracted with the sample. Sample 
matrix effects are monitored by internal standards, as well as surrogate and matrix 
spike recoveries. 

Interpretation of semivolatile organics data requires an ass8 srnent of the impact of 
holding times on data quality. The Survey protocol requires that aqueous samples must 
be extracted within 7 days of sample collection; soil samples must be extracted within 
14 days. Samples that have exceeded this holding time can still provide useful 
information as long as the data are interpreted with caution. 

3.2.1.3 PesticidesPolychlorinated Biphenyls 

Pesticides and polychlorinated biphenyls (P68s) in low- and medium-level concentration 
water, sail, or sediment samples were determined using the 7/87 CLP SOW and the DOE 
Environmental Suwey Manual. The analytical method described in these two sources 

. involves extraction of the chlorinated hydrocarbon contaminants from the environmental 
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Table 3.3. Analytes Determined by C l P  PesticidePC Analysis Method 

Con tract Required 
~u antitat ion Limits” 

Water Low Soil/SedimentbYc 
Analvte CAS Number (&J/L) (Ma/kci) 

100. alpha-BHC 3 1 9-84-6 0.05 
101. beta-BHC 3 1 9-85-7 0.05 
102. delta-BHC 31 9-86-8 Q .05 
103. gamma-BHC (Lindane) 58-89-9 0.05 
164. Heptachlor 76-44-8 0.05 

8.0 
8.0 
8.0 
8.0 

.o 
105. Aldrin 
106. Heptachlor epoxide 
107. Endosulfan I 
108. Dieldrin 

110. Endrin 
1 1  1. Endosulfan I I  
112. 4,4’-c)DD 
113. Endosulfan sulfate 
114. 4,4’-BDT 
115. Endrin ketone 
11 6. Methoxychlor 
1 17. alpha-chlordane 
1 18. Gamma-chlordane 
1 19. Toxaphene 
1 20 Arselsr- 1 0 1 6 
1 21 . Aroclor-1226 

123. Aroclas-d 242 

109. 4,4’-DOE 

122. Ar~ClOr-l232 

124. Aroclor-I248 

3%) 9-00-2 Q.O% 8.0 
0.05 .0 

959-98-8 6*0% 8.0 
60-59- 1 6.1 8 16.0 
92-55-9 0.1 0 16.0 
72-20-8 8.1 0 16.0 

3321 3-65-9 0.1 0 16.0 
a 1  0 16.0 * 

8.1 0 16.0 
50-29-3 0.1 0 16.0 

53494-70-5 Q.10 16.0 
72-43-5 0.5 80.0 

5 1 03-71 -9 0.5 0.0 
5 1 03-74-2 0.5 0 .Q 
8006 -35-2 1.8 160.0 
12674-1 4 -2 0. 
1 1 104-28-2 0.5 
1 1  lSbl-16-Ei 6.5 
53469-21 -9 0.5 
12672-29-6 0.5 

80 .Q 
8.0 

86.0 
80.0 
80.0 

125. Aroclor-1254 1 1097-69-1 1 .Q 160.0 
126. Aroclor-I 260 1 1096-82-5 1 .Q 160.0 

a. Specific quantitation limits are highly matrix dependent. The quantitation limits 
listed herein are provided for guidance and may not always be achievable. 

bm Quantitation limits listed for soillsediment are based wet weight. The 
quantitation limits calculated by the laboratory for ssil/sedirnewt, calculated on dry 
weight basis as required by the Contract, will be higher. 

c. Contract Required Quantitation Limits (CRQL) for pesticideslPCBs at medium levels 
in soil/sediment are 15 times the listed CRQL for pesticides/PCBs at low levels in 
so kedlimen t. 
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3.2.1.5 Soil Gases 

Currently, there is no EPA CLP method for soil gas analysis. The method used for the 
determination of soil gases collected in solid sorbent tubes is thermal desorption, 
capillary column gas chromatography with flame ionization detection. The soil gas 
components are desorbed from the solid sorbent tubes using a conventional tube 
furnace with flow control from an injector control unit. The solid sorbent tube is 
desorbed at 220% for 10 min with a helium flow rate of 10 mUmin, and the liberated 
compounds are trapped downstream of the desorbes in a cryotrap immersed in liquid 
nitrogen (about -185Oc). After completion of the transfer sf the components from the 
sample tube to the cryotrap, the components are swept into the gas chromatographic 
column with helium carrier gas. 

The components separated by the capillary column are detected and measured by a flame 
ionization detector (FID).- Qualitative identification is made on the basis of 
chromatographic retention time comparison with authentic standards, as in the EPA SW- 
846 series 8000 methods. The identifications are not absolute: because a confirmatory 
mass spectrum is not generated. Quantitative determination is by the method of 
external standards. Response factors are: calcurlated manually using peak areas. 
Standardization of the retention times and detector response on the analytical 
instrument is achieved by analyzing a blank solid sorbent tube which has been spiked 
with known masses of the standard compounds. The tube is spiked by applying a known 
volume of standard solution to a blank solid sorbent tube and drawing the compounds 
into the sorbent in a stream of air by connecting the tube to a vacuum line. In Table 
3.4, detection limits range from 7 to 58 ng, depending on the compound being measured. 
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Table 3.4. Detection Limits for Soil Gases 

AN 
Issue 

Component Detection Limit (ng) 

22 
54 
13 
16 
4’7 
8 
7 
58 
23 
14 
47 
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3.2.1.6 Pyridine 

There is no CLP method for the specific determination of pyridine. Two approaches 
were taken for the estimation of pyridine in the ANL samples. The main approach used 
the analytical data obtained from the CLP procedures for the determination of 
semivolatile and volatile organic compounds. Although pyridine is not a TCL 
constituent, it would be detected as a tentatively identified compound (TIC) in the 
semivolatile and volatile procedures (per the 7/87 CLP SOW) if it was present at high 
enough concentrations to be among the 20 most concentrated uncalibsated constituents. 
These data would be estimations accordin to CLP protocol and do not represent 
rigorous quantitative rneasu re me n ts. 

In the second approach, pyridine measurements were conducted by solvent extraction 
and gas chromatography upon one set of s iR samples. In this procedure, 5 g of soil 
were shaken with 5 mL of methanol (purge and trap grade), and the slurry was placed 
in an ultrasonic bath for 30 miaa. The bottle was centrifuged for 5 min using a 
benchtop centrifuge; a 1 pb aliquot of the supernatant liquid then was analyzed with 
capillary column gas chromatography-flame ionization detection. The method of 
external standards (MES) was used fss quantitation. A blank and spiked samples were 
also prepared and analyzed. Alfhou h this was a direct measurement of pyridine, the 
results must be considered supplementary to the CLP volatile and semivolatile data 
because of the extended time elapsed between sample collection and analysis. 

3.2.2 Inorganic Analysis Methods 

3.22.1 CLP Metals Determination by Atomic Emission QP Absorption Techniques 

The determination of low levels of metal contaminants was accom lished using a 
protocol based on the EPA 9/87 CLP SOW for Inorganic Analysis Multi-media, 
Multi-concentration and Appendix D of the DOE Environmental Survey Manual. Table 

3- 22 



Is 

the analytical m d quantitation limits fo 

hnical criteria inch 
ns to the CLP 

. In addition, 
by ICP and were 

Contaminants. 7% 

hich exceeded limits, but were sig 
tection limits li protocol. Graphite 
was used to ort the conce 

ienium, and tha 
samples . 

m 

s used to mo 

d to determine the 

digestion efficiency 
ons for the 1 

Metals-Atomic Emissio ry 

method is the sim 
I spectroscopic 

3- 23 



Draft-Do Not Cite - 
ANL, Data Document 

Issue Date: June 1989 
Revision: 01 

Table 3.5. Elements Determined by Atomic Emission or Absorption Techniques 

Element Contract Required ICP Method Analytical 
Detection Limit Detection Limit Method 

Aluminum 
Antimony 
Arsenic 
Bariu m 
Beryllium 
Cad rn iu m 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Mag n esiu 1x1 
Manganese 
Mercury 
Nickel 
Po tassi u rn 
Selenium 
Silver 
Sodium 
Thallium 
Van ad i u m 
zinc 

200 
60 
10 
280 

5 
5 

5000 
10 
50 
25 

100 
5 

5000 
15 
0 2 
4Q 

5000 
5 

10 
5060 

18 
56 
20 

286 
150 
250 
260 

5 
26 

5000 
10 
56 
25 

106 
200 
5000 

1% 

40 
5 0  

4QQA 
30 

5000 
500 
56 
20 

-0- 

lCP 
ICP, GFAA 
ICP, GFAA 

IC 
ICP 

ICP, GFAA 
ICP 
ICP 
lCP 
ICP 
lCP 

ICP, GFAA 
ICP 
1CP 

CVFAA 
ICP 

ICP, FES 
ICP, GFAA 
ICP, GFAA 

ICP FAA 
GFAA 

lCP 
ICP * 

ICP = Inductively coupled plasma emission spectrometry 
GFAA = Graphite furnace atomic absorption spectrometry 
FES = Flame emission photometry 
GVFAA = Cold vapor flameless atomic absorption spectrometry 
FAA = Flame atomic absorption spectrometry 
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3.2.2.1.2 Potassium 

A direct-reading flame photometer is used for the quantitative analysis of potassium in 
aqueous and solid samples analyzed at BRNL. In this technique, an aspirating atomizer 
capillary tube is used to transfer a portion of a digeste sample into a high velocity, 
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 thraugh an optical 
transmission filter specific for potassium emission. The 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 0.1-8 mg/L. 

The same digestates prepared for ICP analyses are also used for the analysis of 
potassium by flame photometry. 

3.2.2.1.3 Atomic Absorption, Furnace Technique 

Graphite furnace atomic absorption is used to determine the concentration of arsenic, 
antimony, cadmium, lead, selenium, silver, an thallium in ANb Site 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 from 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 
characteristic radiation from the 
measures the attenuated transmitted 

vapor. A grating monochromator isolates the 
he9%ow cathode lamp an a photosensitive device 
radiation. 
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elemental form. The mercury vapor is then purged from the solution into a 90-crn 
absorption cell positioned in the light path of an atomic absorption spectrophotometer. 
Absorbance (peak height) is measured as a function of mercury concentration. 

Samples are prepared using a method developed at ORNL. The method is capable of 
determining two nanograms (ng) of mercury. A perchloric acid/nitric acid wet-ashing 
procedure is used to convert the organic mercury to an inorganic form. Reagent 
blanks are very law (<2 ng) for this procedure. Yo obtain these low blanks, acids are 
preselected by analytical testing and washed glassware is baked overnight at 45OoC. 
Samples are digested in a 250-mL borosilicate volumetric flask equipped with 
supplemental air condensers to prevent the loss of mercury. After digestion the sample 
volume is adjusted to 50 ml .  An aliquot of this solution is introduced into the 
instrument reaction chamber for the subsequent determination of mercury. 

3.2.2.2 Non-Target List Parameters 

3.2.2.2.1 Cyanide in Water and Soils 

Cyanide is determined spectrophotometrically in drinking, surface, and saline waters; 
domestic and industrial wastes; and in sediments and ather solids. For aqueous samples 
analyzed at ORNb and all samples analyzed by BCD, 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 
eo-distillation of thiocyanate.) The evolved HCN is 
containing sodium hydroxide. Cyanide is then determined spectrophotometrically by 
first converting HCN to cyanogen chloride (CNCI) by reaction with chloramine-T under 
controlled pH conditions. Upon completion of the chemical reaction, pyridinebarbituric 
acid reagent is added to form a chromsph re which absorbs at: 57 n p ~ .  con ce ntratjQ n 
is read from a standard curve of absorbance versus cyanide concentration. The holding 
time for cyanide analysis is limited to 14 days from sample collection. 
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measured with this procedure. The method is not applicable to light hydrocarbons that 
volatilize below 7OoC, gasoline, and petroleum fuels through No. 2 fuel oil. 

3.2.2.3. Anions 

Ion chromatography is a rapid analytical technique for multi-ion analysis in a single 
solution scan. The method depends on the separation of a group of anions flowing 
through an anion exchange column, suppression of the eluant conductivity on an 
acid-form cation exchange column, and final conductimetric detection of the separated 
anions as they pass through the measurement cell. Identification of the ions present is 
made by characteristic retention times and is supported by sample spikes. The increase 
in conductivity caused by each electronegative anion is recorded using a peak integrator 
or strip chart recorder. Results are compared with those of standard solutions to 
determine anion concentration. Results are reported for sulfate (SO,-*). Aqueous 
samples are allowed to come to ambient temperature before analysis. The holding time 
for sample analysis of sulfate is limited to 28 days. 

3.2.2-4 Percent Solids 

To determine the percent solids in I% sample, a portion of the material is placed on a 
weighed dish; the difference in weight represents the wet sample weight. The sample 
is then dried at 103-105°C 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 180 to obtain the percent solids contained in a solid sample. 
A single determination of percent solids was performe for a sample at QRNL; duplicate 
determinations for each sample were; performed at Battelle. 
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concentrations that the appropriate regulatory thresholds could not possibly be exceeded. 
Tables 3.6, 3.7, and 3.8 list the regulatory levels for semivolatile, pesticide, and metal 
analytes determined using CLP analysis protocol. 

3.2.2.6 Radiological 

Radiochemical contamination in soil and water is determined by either direct counting 
or by radiochemical separations and specific counting to ascertain radionuclide activity. 
Water samples (other than those for tritium analysis) are acidified to pH 2 at collection 
time. Samples that are not acidified in the field are acidified when they are received 
and allowed to equilibrate overnight before sample aliquots are removed. Soil samples 
are dried at 105°C to a constant weight, then pulverized and blended well before sample 
aliquots are removed. All soil samples are analyze on a dry weight basis. 

3.2.2.6.1 Determination ob Gross Alpha and Beta Activity in Water 

An aliquot of a preserved water sample is evaporated to a small volume and transferred 
quantitatively to a tared 2-in. stainless steel counting planchet. The sample residue is 
dried to constant weight, then reweighed to determine dry residue weight. The sample 
is then counted for gross alpha and gross beta activity. 

Counting is performed on a Tennelec LB-4000 system that is comprised of 12 gas-flow 
proportional counters and an International Business Machines, Inc., (ISM) personal 
computer (PC) controller. Counting efficiencies for both alpha and beta particle 
activities are determined according to the amount of sample solids from a standard 
cuwe ob counting efficiency versus sample solids. 
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Table 3.6. T tile Compounds 

Semivolatile 
Regulatory 

CAS Number Level 
(mg/L) 

0.05 
1 0.0 
10.0 
10.0 
4.3 

10.8 
0.13 
0.13 
0.72 
4.3 
0.1 3 
3.6 

14.4 
5.8 
0.30 

14.4 
5.0 
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Table 3.7. TCLP Limits for Pesticide Compounds 

Pesticides 
Regulatory 

CAS Number Level 
( m c m  

Chlorodorne 57-74-9 0.03 

H eptach lo s(& hydroxide) 76-44-2 8.081 

Methoxychlor 72-43-5 1.4 

Endrin 92-20-8 0.003 

gamma-BHC (Lindane) 0.06 

Toxaphene 8061 -35-2 0.07 
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Regulatory 
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3.2.2.6.2 Isotopic Uranium in Water 

The sample is equilibrated with uranium-232, which is an internal standa 
uranium is then chemically purified by the use of ani n exchange resin chromatography 
and repeated methyl isobutyl ketone (hexone) extractions. The extracted uranium is 
deposited on a stainless steel disc which is counted on a Nuclear Data MicroVAX-based 
analyzer system using a silicon surface-barrier detector to determine uranium 
concentration . 

Concentrations as low as 4 x 10-5 
1-L samples were spiked with 10 

picocuries pes mL (pCi/mL) have been reported when 
disintegrations per minute (dprn) of uranium-232 and 

counted for 1000 min on an alpha puke height analyzer. The detectors had a 20% 
efficiency and a 0.005-counts per minute (cpm) background over each energy region of 
interest. A 66% chemical recovery of the uranium was obtained. 

3.2.2.6.3 Isotopic Uranium in Soil 

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

Concentrations as low as 0.004 pCVg have been reported for 10-g soil samples using 
the counting conditions described for the determination of isotopic uraniu 
samples (Sect. 3.2.2.6.2). 
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The lowest concentration reported is 4x10-~ pCi/mb when analyzing a 1-1, sample using 
10 disintegrations per minute (dpm) of plutonium-242 tracer, counting for 1000 min on 
an alpha pulse-height analyzer with a detector efficiency of 20% and a 0.005-cpm 
background over each energy region of interest, and realizing an 80% chemical recovery 
of plutonium. 

Interferences from other alpha-emitting nuclides are generally eliminated by alpha 
pulse-height analysis, except for plutonium-240 which cannot be resolved from 
plutonium-239 by this means. Mass spectrometric analysis is required if independent 
measurements of both of these isotopes are desired. 

3.2.2.6.6 Plutonium lsotopes in Sediment and Soil 

A known quantity of plutonium-242 tracer, which is used as the internal standard, is 
added to the sample that is leached by hot nitric acid and hot nitric acid-hydrogen 
peroxide treatment. After leaching, plutonium is adjusted to Pu"~ ,  adsorbed on anion 
exchange resin, reduced to Pu'~, and selectively eluted from the resin. Subsequently, 
plutonium is coprecipitated with praseodymium hydroxide, dissolved, and oxidized to 
PU+'~ which is then extracted with thensyltsifsuaroa@etone-xylene. The organic extract 
is deposited on a stainless steel disc and the plutonium is determined by alpha pulse- 
height analysis m 

The lowest concentration reported is 0.004 pCi/g when analyzing a 10-g sample using 
10 dpm of plutonium-242 tracer, counting for 1600 min on an alpha pulse-height 
analyzer with a detector having a 20% efficiency and a Oe005-cpm background over each 
energy region of interest, and realizing an 86% chemical recovery of plutonium. 

Samples which are refractory, such as test-site materials, are not apt to release 
plutonium in the leaching process; therefore, more rigorous treatment is recommended 
for decomposition of these samples. Piutanium-246 cannot be distinguished from 
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3.2.2.6.9 Gamma-Ray Emitting Nuclides in Water and Soil 

Nine hundred mL of water sample are transferred to a polyethylene 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 26 and 35%. The gamma spectra are. reduced and 
reports generated by a Nuclear Data MicroVAX-based analyzer system. The lowest 
reported concentration for cesium-I37 is 3 pCi/L for a 900-mL water sample and 50 
pCi/kg for a 75-g soil sample. 

3.2.2.6.10 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 co-distilling over with the tritium. Some water supplies will contain trace 
quantities of organic compounds (especially surface water s~edlrces that contain biota). 
The permanganate treatment oxidizes trace organics in the sample aliquot, which could 
distill over and cause quenching interferences. A middle fraction of the distillate is 
collected for tritium analysis because the early and late fractions are more apt to 
contain materials that might interfere with the liquid scintillation counting process. 
The collected distillate fraction is thoroughly mixed and a portion is mixed with a liquid 
scintillator solution. After dark adapting, the aliquot is counted in a Packard 460C 
liquid scintillation counter for tritium beta particle activity. 
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Other appendices include an updated listing of sam ling and analytical requests 
(Appendix A); background information (Appendix B); results of field, analytical 
chemistry, documentation, and data management audits for BRNL and Battelle, as 
applicable (Appendix C); the radiological QC section (Appendix E); and a copy of 
Battelle's addendum to the ANL Sampling and Analysis Plan (Appendix F). 

4.2 Data Tables, Data Flags, and Restrictions on Data Reporting 

This section presents descriptions of the structure and contents of the three basic types 
of data tables which may accompany the discussian 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 for the ANL site. For each 
request number, the status, date collected, location, type I cation, media, number of 
samples planned and actually collected, the type of sample, and the number of samples 
planned and actually collected for each parameter am given. In each section presenting 
an environmental problem, a table. wit a similar format is provided if samples were 
requested. Table 4.1 can be used as a guide to the ~ f l ~ ~ r o n ~ ~ ~ t a l  pro lem-specific Table 
4.2 series of tables. 

The summary is organized by request number. 

NOTE: When data are formatted in to environmental problem-specific tables, 
the last digit in the three-digit table number refers to %a specific 
environmental problem. For example, Table 4-33  is the analytical 
data summary by sample medium that applies specifically to 
Environmental Problem 6. Probllem-specific tables ape located in the 
appropriate environmental problem section sf this chapter. The 
problem-specific data series tables are: 

4- 2 





&I& 
'
4
4
 

4-4 



W
 

I(
 

w
 

0
 

I 

4-5 



Draft - Do Not Cite 
ANL Data Document 

Issue Date: June 1989 
Revision: 01 

4.2.1 -4.2.28 
4.3.1 -4.3.28 

Sampling and Analysis Data Summary 
Analytical Data Summary by (Sample) Medium for Environmental 
Problem 

4.4.X-4.4.X Groundwater Sample Locations and Sample Volumes 

The Table 4.2 series of tables dispiay sampling and analytical activities rand the level of 
activity for each type of analysis for each environme tal problem. On a problem- 
specific basis, the Table 4.2 series presents a concise listing of medium, location, and 
sampling and analysis request number. In ail cases, the problem-specific 4,2 series 
tables will include a pair of numbers for each analysis type far which at least one 
analyte was detected. The numbers represent the num er of samples analyzed and the 
number of samples with at least one anaiyte detected, respectively. As shown in Table 
4.1, each table will also include descriptive sampli g and analytical information on a 
sample-specific: basis. Mora detailed sample-analyte data are presented in the problem- 
specific Table 4.2 series. Table 4,1 can be used as a guide to the level of activity that 
appears in Tables 4.2.1 through 4.2.28. 

Tables 4.3.1 through 4.328 illustrate sample-specific analyte data, using analytical 
chemistry methods, for each environmental problem. (The data presentation for 
radiological analysis using gamma spectrometry are ~~~~~s~~~ separately.) Tables 4.3.1 
through 4.3.28 provide a consistent grouping by sampling and analysi request number, 
location, medium, and type of analysis on a problem-specific basis. Although the basic 
format is constant, the exact manner in which the data are displayed is determined by 
first having sampling and analytical personnel identify the logicd groupings of the data 
and then having data management determine an easily readable form for the data 
presentation. 

The headings on Tables 4.3.1 through 4.3.28 include a row designated "SQG Number." 
G (sample delivery group) is a term that evolved out of EPA 6L.P terminology. An 

SOG number is used bo uniquely identify an a~~~~~~~~ batch of samples within a given 
type of analysis. This is i ~ ~ ~ p ~ t a ~ t  because the Q C data qualifiers appearing in 
Tables 4.3.1 through 4.3.28 are specific to an ( ~ ~ a l y t ~ ~ ~ ~  batch) and not 
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4.2.2.1 Data Flags: Inorganic Analysis 

Inorganic analysis data tables have concentrations reported in milligrams per kilogram 
(mg/kg) for solid samples and micrograms per liter (pg/L) for multiphasic (liquids and 
solids) or aqueous samples. 

For each reported concentration, the types of qualifiers and the designated groups are 
as follows: 

Concentration Qualifiers: 
Back sf detection ob analytes. 

Relate the data to detection limits and to the detection or 

This qualifier indicates that the reporte value is less than the Contract 
Required Detection Limit (CRDL) but greater than the Instrument Detection 
Limit (IDL). 

II Phis qualifier indicates the analyte was analyzed for but not detected. 

QNQC Qualifiers: Relate to specific QA/Q problems. They N e  only presented in QC 

tables in Appendix Do 

E Value estimated or not reported because of the presence of interference. 

M Duplicate injection precision not met. 

N Spiked sample recovery not within control limits. 

* Duplicate analysis not within control limits. 
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Four notations are used to qualify the results from organic analysis. The qualifiers are 
as follows: 

U Indicates the compound was analyzed for but not detected. 
quantitation limit must be corrected for dilution and for percent moisture. 

The sample 

J Indicates an estimated value. This fla is used either when estimatin 
co sa cen tratio n f 6 r te ntative l y identified compounds (TIC) where a 1:l 
response is assumed, or when the mass spectral data indicate the presence 
of a comp~und that meets the ~ ~ ~ w ~ ~ f ~ c a ~ i ~ f l  criteria, and the result is less 
than the sample quaratitation limit [the contract required cyantitation limit 
(CRQL)] but greater than zero. For example, if the sarnpl 
limit is 10 y@L, but a coneesltratiow of 3 pg/L is calculated, it is reported 
as 3 J. The sample quantitation limit is adjusted for both dilution and 
percent moisture as discusse for the U f k  . If a sample with 24% 
moisture and 1:10 diiutiom factor has a calculated concentration of 300 
yg/L and a sample quantitatian limit of 430 pgkg, the concentration is 
reported as 300 d. 

B 

E 

This flag is used when the analyte is fouw in the associated analytical 
blank as well as in the sans le. It indicates possible/probable blank 
contamination and warns the data user to take appropriate action. This 
flag is used for a TIC and a positively identified target compoun 
compound. 

This flag identifies compounds whose concentrations exceed the calibration 
range of the instrument for that specific analysis. 

The combination of flags BU or U is expressly prohibited. Blank contaminants are 
flagged B only when they are also detected in the sarnpl 

4- 18 



on Data Repo 

r all analytes for which at 
d concentration was not 

ed. A consiste 

nk, at levels corres 

alue would not 
the acetone should be 

an which require an 

value of 350 
ble. The data quality 

te acetone bei 
me k, it is likely that e s detected in fietd s 

4-11 



AN1 Data Document 
Issue Date: June 1989 

Revision: 01 

representative of the actual field samples. These guidelines for r ofling data apply to 
the following types of analysis: organics, inorganics, anions, an cat is n s. Addit io n al 
restrictions on what data appear in the table for each type of nalysis are presented 
below. 

4.2,4 Radiological Data Tables 

For some environmental problems, radiological analysis of samples was performed. Data 
for radiological analysis are presented in problem-specific tables (the 4.3 series). The 
QC data relevant to each sample are retrievable and appear in Appendix E. 

4.3 Analytical Data Quality Evaluation 

Each problem-specific 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 overall quality level for the field and analytical data is given in 
the discussion of each environmental problem. The assessments are made relative to the 
three Data Utility Levels developed as part of the E Environmental Survey. The 
three levels are designated as Level I, bevel II, an are in descending 
order regarding their usefulness in makin either quantitative or qualitative dud 
decisions regarding an environmental problem. of Quality level I signifies the 
highest standard of documentation and reliability of results. Even though the 
implementation of establishing the degree of contaminati n may not be ideally realized, 
a rating of I signifies sufficient information for prioritization. A ratio 
Level II includes a wide range of quality, but indicates that the information is usable. 
A rating of Quality Level 111 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 -2)a 

A ratin 
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sinks. Laboratory glassware was cleaned in these sinks. In Building 205, glassware was 
cleaned and empty chemical bottles were rinsed out in the laboratory sinks. A bottle of 
nitric acid was stored next to a laboratory sink. In Building 283, spent solvents were 
evaporated under laboratory hoods and any resi ue rinsed down the laboratory sink. 
Riiute acids and ammonia were disposed of in a laboratory sink. In 
darkroom effluents were discharged to the laboratory waste sewer system. In Building 
362, liquid effluents from experiments were discharge to a laboratory sink. In addition, 
oil and floating materials were observed at the laboratory wastewater treatment plant. 

4.6.2 Sampling and Analytical Design 

4.6.2.1 Sampling Design 

Request 300: Facility 519, NPDES Outfalll 801 - Water (Fig. 4.1). Three time-interval 
c~rnpasite water samples were to be collected (Sampli g Method:: Reference E4.2.2) 
from NPDES Outfall 004 over the course of the sn-site effort between 0 06 and 1900 an 
Saturday of the first week and Tuesday and Thesrsda Grab 
samples for volatiles were to be collected (Sampling Method: References E4.2.3A rand 
E4.2.4) at the same place upon completion of the cornposit sample collection. 

of the second week. 

For the first day’s sampling for Request 300, the Sampling Team arrived at the sampling 
site on 07NOV87 at 1000. A 
Manning time-proportional samples was set up to collect a 150-250 mL sample every 6 
minutes 5 yds downstream of the NPDES outfall where good mixing occurred between 
the stream and the outfall. The discharge from the stream was assumed to be constant. 
Grab sample AR300011 was collected at 1 28. Specific conductivity, temperature, 
turbidity, and pH were measured when grab sample AR300011 was collected. It was also 
assumed that a dime-interval c ~ t ~ ~ p ~ s i t e  sample wouid provide a representative sample of 
the entire day’s discharge. ~~~~~~~~~ from the outfa! appeared to be a8 maximum. 
Rainfall was heavy when composite sample ~~~~~~~4 was collected at 1555. 
Measurements were made of temperature, pH, conductivity, dissolved oxygen, and 

It was raining slightly and the temperature was 39’F. 
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4.6.2.2 Analytical Design 

Request 308: Field parameters measured for Request 300 included pH, temperature, and 
specific conductivity. Parameters analyzed included volatiles (CLP), semivolatiles (CLP), 
pesticides (CLP), PCBs (CLP), and ICP metals (CLP). 

4.6.3 Field and Analytical Data 

Field Data: These 

results are shown in Table 4.3.1. The three grab samples (AR30QQ1 I through -033) and 

the three composite samples (AR3Q0044 through -1766) show ~elatively constant values f i r  

conductivity, dissolved oxygen, pH, turbidity, and temperature. Dissolved oxygen and 

turbidity were not required by the samphg plan. The low turbidity is consistent with 

t h ~  observations that the stream was clear dwring sampliiag. 

Field data requested included pH, conductivity, and temperature. 

Field Data Evaluation: Because instruments used to measure pH, conductivity, and 
temperature were calibrated according to program standards and were found to be 
acceptable, readings for these three parameters are reliable. Dissolved oxygen and 
turbidity measurements were not required; these measurements were made without 
instrument calibration. 

Analytical Data: 

Metals. Analflical results for metals in surface water are presented in Table 4.3.1, Of 

the 16 metak detected, the fodowing 7 were below either the CRDL or the ID1 in all 

three samples: barium, besyllium, cadmium, chromium, nickel, silver, aad vanadium. Of 

the remaining metals detected, copper ranged from 26 and 45 pg/L and zinc ranged 
from 3.2 to 51 pg/L Other meta%s detected were aluminum, calcium, iron, magnesium, 

manganese, potassium, and sodium. 
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4.6.4 Limitations and Qualifications 

Data Quality Level: The sampling plan and field sampling are rated Quality Level I .  
The overall analytical Quality Level is II. 

Field Data: The required field measurements were accomplished as requested with 
appropriate calibration. Although additional measurements of dissolved oxygen and 
turbidity were not made with calibrated instruments and quantitative values are 
questionable, the descriptive term "clear stream" corroborates low turbidity readings. 

Analytical Data: 

Metals. Analytical results were Quality Level I exce t for aluminum, calcium, and silver 
at Quality Level I I ,  and silver at Quality Level 111 for sample AR300055. 

Extractable oraaraics. Acetone, methylene chloride, and toluene were detected in the 
field blank, but not in any of the samples. Data are of Quality Levell Ill due to mass 
spectral uncertainty for tentatively identified C O ~ T I ~ Q U ~ X ~ L  The analysis was out of 
control limits with respect to recovery of the surrogate for sample AR308855. 

Volatile orsamics. Data Quality Levels of I or I1 were assigned to toluene and 
chllorsform for the samples in which those compounds were found at concentrations 
greater than their quantitation limits. The majority of the volatile compounds detected 
were of Quality Level Ill because concentrations were estimated values that were less 
than quantitation limits. 

. For samples AR300044 and AR300055, the surrogate 
retention time did not fall within the acceptable range. Therefore, any data for single 
c~mponent pesticides must be consider d uwessabSe. No esticides or PCSs were 
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water from the bottom of the unlined Lime Sludge Pond through the subsurface soil into 
Sawmill Creek. The difference in elevation between the pond surface and the creek is 
approximately 10 ft. ANI, monitored Sawmill Creek water for pH and other parameters. 
The sampling locations and sampling media were insufficient to indicate whether 
discharges from the pond were adversely affecting Sawmill Creek. 

4.7.2 Sampling and Analytical Design 

4.7.2.1 Sampling Design 

Request 3Q1: Sawmill Creek A b ~ e  the Lime Sludge Pond Outfall Water (Fig. 4.224). 
Samples for Requests 301, 303, and 305 were to e collected (Sampling Method: 
Reference E4.2.4) on the same day within as short a time interval as possible, with 
sequencing of sampling from downstream to upstream. Sampling was to be done on 
three different days during the on-site sampling effort: to establish the degree of 
variability of these samples. 
extensive analytical work was unnecessary. 

As no laboratmy analyses were needed far this re 

For the first day’s sampling for Request 301, the Sampling Team arrived on-site 
Wednesday, 04N V87, at 1705. Skies were breezy and clear. The temperature was 
45°F. Because the sampling site was upstream from the lime Sludge Pond, it was 
presumed to be unaffected by seepage from the Lime Sludge ond and it couM serve as 
a background sampling site for Requests 303 and 305. Samples on all 3 days were 
collected approximately 100 ft upstream of NPDES Outfall 009. After dividing the area 
beginning 9 0 4  upstream of NPDES Outfall 009 into twenty 1-ft segments, one segment 
was selected at random for sampling. Field measurements of pM, specific conductivity, 
and tempe!rature were takers for sample AR301012 collected at the center sf the 204 
wide stream upstream of sampler activity at 1710. Water was mostly clear with 
oceasionai foam. There was a small streamhog entering the stream (see Fi 
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the Lime Sludge Pond was not as sandy--it had more clay. The water was particularly 
deep (approximately 4 ft) in this area. This sediment station served as the upgradient 
control for other sediment sampling locations. 

Request 303: Sawmill Creek Adjacent to Lime Sludge Pond South ob NPDES Outfall 009 
- Water (Fig. 4.2~). Samples for Requests 301, 303, and 3Q5 were to be collected 
(Sampling Method: Reference E4.2.4) on the same day within as short, a time span as 
possible, but no greater than a 2-hr period, with sequencing of sampling from 
downstream to upstream. Sampling was to be done on three different days during the 
on-site sampling effort to establish the degree of variability of these samples. 

For the first day's sampling for Request 303, the ampling Team arrived on-site 
Wednesday, 04NOV87, at 1650. Skies were breezy and clear. The temperature was 50°F. 

As no laboratory analyses were needed for this request, extensive analytical work was 
unnecessary. The sample location was adjacent to the Lime Sludge Pon downstream of 
NPDES Outfall 009 (the Lime Sludge Pond discharge). Seepage from the pond was 
considered homogeneous, unless influenced by periods of increase precipitation. The 
Sampling Team divided the area beginning 10 ft downstream sf NPDES Outfall 009 into 
20, 1-ft segments and selected one nt at random for the sample location. 
Measurements of pH, temperature, and taken from sample AR303014 
collected from the middle of the stream with as little distuhance to adjacent sediments 
as possible. The water was clear with some suds at the surface. Moss covered rocks 
algng the stream. The water was approximately 1 ft deep. The stream was sampled at 
the center of its 204 width. 

On the second day of sampling for Request 303, Thursday, 05NOV87, the field 
measurements of pH, specific conductivity, and t ~ ~ p ~ ~ a ~ ~ ~ ~  were taken from sample 
~~303025 at 1029.  he temperature was 4 5 " ~  under clear skies. Winids were 5 to I O  
mph. 
surface. 

The water was fairly clear bo slightly murky, with n~ sheen, suds, 
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variability. The sampling location was south of the Lime Sludge Pond and represented 
the downstream site for that facility. Samples for this request were to be collected in 
conjunction with samples for Request 306. 

For the first day’s sampling for Request 305, the Sampling Team arrived on-site, 
04610V87, at 1630. Skies were clear and winds were calm. The temperature was 50- 
%OF. Routine seepage from the pond was considered homogeneous, but could be 
influenced by periods of increased precipitation. Samples/measurements were taken from 
the middle of stream, which was approximately 17 ft wide at this location. The area 
between the lower end of the pond an NPDES Outfall 062 was divided into 20 
segments and one segment was selected at random for the sample location. Sample 
AR305016 was collected at 1630. Water was clear and there were some surface suds. 

On the second day of sampling for this request, 05NOV87, the Sampling Team arrived 
on-site at 1620. The temperature was 45OF, winds were 5-10 mph, and skies were 
clear. Conductivity was checked approximately 2 4  from the side of each bank and at 
the center of the stream. Sample AR305027 was collected at 1020. 

Om the third day of sampling for this request, 06NQV87, the ~ ~ m p ~ i ~ g  Team arrived on- 
site at 1046. The temperature was approximately 50°F’ winds were calm, and skies 
were partly cloudy. There were suds on the water, but no sheen or oil. The stream 
was approximately 204 wide at this sampling point, Moss covered rocks along the 
streambed. Sample AR305038 was collected at 1038. 

kquest 306: IBownstream Location on sawmill Creek for Seepage from the Lime Sludge 
Pond - Sediment (Fig, 4.m. To provide continuity, the sediment samples for Request 
306 were to be collected (Sampling Method: Rebesetace E5.3.1) to the depth of sediment 
immediately after the first day’s (0461OV87) water sampliw for Waquest 385. 

FOP Request 306, the Sampling Team arrived on-site 04NOV87 at 1559. Winds 
of the west at 5-8 mph under clear skies at a temperature of approximately 66’F. The 
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4.7.3 Field and Analytical Data 

Field Data: 

Request 301: Upstream water samples serve as a reference for this problem and were 

taken on three successive days. Data are shown in Table 4.3.2. The pH values are all 

in the sljghtly alkaline range (7.5 to 8.3). The temperature of the water was slightly 

warmer on the first day (14OC) than on the second and third sampling days (6 ta 7%) 

Request 302: Although only pH readings were requested, the temperature of the water 
is also recorded in Table 4.3.2. The pH readings of the sediment samples ar@ in a 

narrow range of 7.3 to 7.5. The relatively uniform temperature of the sediment is 

evidence of a system which is in equilibrium. 

Request 303: Results for the three water samp!es are reported. The temperature for 

the fiist day's sample is h@her than the temperature readings for the second and third 

day samples. These temperatures are consistent with those recoded for the reference 

water samp!es. 

Request 304: 
samples, reflecting the influence of the sludge pond. 

appear to be slightly higher than the reference sediment temperatures. 

The sediment pH /s slightly higher than that of the reference sediment 

The temperatures of the sediment 

Request 305: Samples from Request 3635 were taken from Sawmill Creek as far 

dc?wr;rstream from the sludge pond as possible. The conductivity and pH measurements 

were simi!ar to water samples taken upstream and from the reference site. 

Request 3Q6: The sediment samples from the 6Whest downstream site show pN and 

temperatwm similar to samples taken further upstream. A slight suggestion that the 
sediment temperatwe is slightly higher (7 than the upstream sediment 

samples is noted- 
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Metals. Analytical results for metals in sediment are presented in Table 4.3.2. Of the 

20 metals detected, the following 4 were below either the CRBL or the ID% in all three 

samples: beryllium, mercuty, silver, and sodium. Of the remaining metals detected, 

arsenic ranged from 70 to 26 mghg, barium ranged from 60 to 84 mg/kg, cadmium was 

2 mgAg, chromium ranged from 6.6 to 31 mgfig, copper ranged from 9.8 to 39 rngfig, 

lead ranged from 7 7 to 28 mg/lrg, nickel ranged from 12 to 25 mgkg, and zinc ranged 

from 46 to 122 mghg. Other metals detected were aluminum, calcium, cobalt, iron, 

magnesium, manganese, potassium, and vanadium. 

Oil and arease. The oib and grease content of the three samples from Request 302 are 

shown ris TaHe 4.3.2. The values range from 260 to 740 mgkg with an average of 

487 mgkg. 

Extractable omanics. Analytical results for ~e~ivo lat i le  organic compounds are 

pmsented in Table 4.3.2. Fitteen cump~unds were detected in o m  sample, 16 in 

another, and 20 in the remaining sampk. ~ ~ e ~ h y ~ h t ~ a ~ a t ~  was measured at 22 mgkg in 

sample AR302013, blot was less than 1 in@g in the other two samples. Unknowns 

were detected with estimated concentrations of greater than 10 in all three 

sampiles, with the highest estimated concentration being 29.6 mgkg in sampk AR3662024. 

Howeverb only one unknown in each sample had ~ ~ ~ i ~ ~ t ~ ~  c ~ n ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~  between 16 and 

30 mg/kg Sample AR302013 had several uwknswns with estimated concentrations of 

greater than 7 mgkg, but most unknowns in the other two samples had estimated 

cmcentratioras of less than 7 mghg Fhoraaathene, p ~ e ~ a ~ t ~ r e n e ,  and pyrene were 

detected in samples AR302024 and AR362035, but not above the CRDL. 

PCBs and other extractables. No pesticides or PGBs were detecte 

4- 34 



was 0.039 mg/kg of a 

alyses were 

: No analyses we# re 

alyses were 

R analyses were 

fa Evaluation: 

alyses were 

. Because the 
level or action I 

if the concentrations we 

. In addition, c 

all recorded results 

tion is verified 

ty control rneasu 

4- 35 



Draft - Do N Q ~  Cite 
ANL Data Document 

Issue Date: June 1989 
Revision: 01 

Metals. Seven metals of interest-arsenic, cadmium, chromium, copper, lead, nickel, and 
zinc-were detected above the CWDL in the samples for Request 302. 

Oil and grease. Normally, oil and grease are determined ~ravi~etr ical ly in water; the 
same procedure was used for these samples as with water extraction using 
fluorocarbon-1 13. Results may be biased high because sediments contain organic 
material. 

Extractable organics. Diethylphthalate was measured at 22 rnglkg in one sample, but 
much lower in the other two. Some unknowns had estimated concentrations between 10 
and 38 mg/kg in these samples. Diethylphthalate was the only semivolatile organic 
compound identified in measurable quantities in all three samples. 

PGBs and other extraetables. No pesticides or PC8s were detected. 

Volatile orclanics. Methylene chloride was found in sample AW302035A at an estimated 
level (0.62 mglkg) exceedin the range calibrated for uantitation, It was also present 
in the blank. The next highest measured or estimated c ~ n ~ e m ~ ~ a t ~ ~ ~  ob any compound 
detected was 0.039 mg/kg of acetone. AI! TICS were estimated to be present at levels 
of less than 0.01 mgbL. 

Request 303: No analyses were requested. 

Request 304: No analyses were requested. 

Request 305: Ns analyses were requested. 

Wequast 306: No analyses were requested. 
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Extractable oraanics. Diethylphthalate was the only corn ound identified in measurable 
quantities in any of the samples. Data are of Quality Level Ill due to mass spectral 
uncertain ties for tentatively identified compounds and concentrations be low quanti tatio n 
limits for most of the known compounds. 

PCBs and other extractable$. For the three samples in this set, the surrogate retention 
time did not fall within the acceptable range. Therefore, any data for single component 
pesticides must be considered unusable. No pesticides or PCBs were detected. 

Volatile oraanics. Xylene in AR302813 and methylene chloride in AW302035 were Quality 
Level 1. The remaining data were 
Quality Level Ill because concentrations were below the quantitation limits or TICS were 
not identified. 

Methyl acetate in AR302035 was Quality Level II. 

Request 303: No analyses were requested. 

Request 304: No analyses were requested. 

Request 305;: No analyses were requested. 

Request 306: No analyses were requested. 
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Environmental Problem: 2 
Request Number: 302 

Boundary fence \ \  
rid 4) 

AR382035 (Grid 44) 
~ ~ 3 ~ 2 0 2 4  24) 

I 1 
NPDES Outfall 009 b 

Figure 4.2b. Sawmill Creek Approximately 100 Ft. 
Sludge Pond Outfall (Request 302) 
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Environmental Problem: 2 
Request Number: 304 

Figure 4.M. Sawmill Creek Adjacent to Lime Sludge 
Pond 12 Ft, South of NPDES Outfall 09 (Request 364) 

4-42 



IS 

Expanded V f w  of ISBmpllngSitsI 

th af Lime SI 
t 305) 

4-43 



Draft - Do Not Cite 
ANL Data Document 

Issue Date: June 1989 
Revision: 01 

- 

Environmental Problem: 2 
Request Number: 306 

To 6sal Plant 

Figure 4.26. Sawmill Creek South of Lime Sludge P ~ n d  (Request 366) 
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4.8.2 Sampling and Analytical Design 

4.8.2.1 Sampling Design 

Request 307: Seep Located Near NPDES Outfall 002 - Water (Fig. 4.3). Three grab 
water samples were to be collected (Sampling Method: Reference E4.2.4) on three 
different days from the seep prior to the point where it entered the Sawmill Creek 
channel during the time the team was onsite. If samples were collected at the same 
time as those designated in Requests 301 through 306, Request 307 samples were to be 
collected first to minimize disturbance to areas upstream of the sampling site. Seepage 
from the vicinity of the capped NPBES Outfall 002 was considered homogeneous, unless 
influenced by increased precipitation. 

For the first day’s sampling for Request 307, the Sampling Team arrived on-site 
Wednesday, O4NOV87, at 1200. The temperature was 40°F under clear skies and winds 
were 5-10 mph. The seep was located around the capped DES discharge, but flow 
was minimal. A stainless steel spade was used to dig into the bank to produce a catch 
basin from which samples could be collected. The team returne to the site at 1688 to 
collect sample AR307018, Each time a sample was collected, field measurements of pH, 
temperature, and conductivity were made. Sois surrounding the seep had an oily sheen 
on its surface-orange in coloration, 

For the second day’s sampling for Request 307, the Sarnplin Team arrived on-site 
Friday, 06NOV87, at 0952. The temperature was 45-50°F, skies were clear, and winds 
were calm. The sample location at the seep had a very oily surface, The water was 
murky. Vegetation above the sample site did not appear stressed. Sampling was 
completed at 1055. QC rinsate sample AR307041 was collected at 0959. Sample 
AR307029 was collected ab 10Q6. 

For the third day’s sarnph~ f ~ s  Request 367, the  sampling Pea arrived on-sjte 
Tuesday, lONOV87, sa% 0900. Skies were clear, winds were out of the northwest at 
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three samples: beryllium, cobalt, lead, mercury, and silver, Of the remaining metals the 

following six were found above the CWBL or lBL in sample AR387030: arsenic at 317 

ugL, barium at 607 ug/L, cadmium at 17 ug/L, c ~ r o ~ i u ~  at 108 ugL, copper at 109 

ug/l, and nickel at 140 ug/L. Zinc ranged from 46 to 661 ugL in two samples. Other 

metals detected were aluminum, calcium, iron, magnesium, manganese, potassium, sodium, 

and vanadium. 

Oil and grease. Because the oil and grease concentrations in the three samples of 

wafer from the seep near NPDES outfall 002 were less than the detection of 2 mg/L, 

the data are not reported in Table 4.33. 

PCBs and other extractables. Dieldrin, endrin, and 4,4’-19DT were identified in 

estimated concentrations of 0. I 1, 0. 13g and 036 ug/L, respectively, in sample AR307030. 

These three compounds were only identified in sample AR307030. NO ather compounds 

were identified in siarnpk ARS07030 or in any other sarnpk?. 

Extractable organics. Analytical results for semivolatile organic compounds ar@ 

presented in Tabk 4.3.3. These were 5 compounds detected in two of the samples, and 

I 1  compounds detected in the remaining sample. An estimated concentration of 0.027 

mg\L, for an unknown in sample AR307OI8, was 6/16 ~ i ~ ~ e ~ ~  estimated concentration of 

any semivolatile organk compound in these samples. No semivolatile organic compound 

was identified in measurable quantities, or detected in measurable quantities. 

Volatile organics. There were five cornpounds detected in one ob these samples‘and six 

compounds detected in the remaining twa samples. No compound was identified in 

measurable quantities. The highest estimated concentration of any compound was 0.0 18 

mg\L of a compound tentativeh identified as 2-propanol. All other c~mpounds detected 

had concesatsat!ons less than 0.0 1 m g L  Acetone and methylen chloride were detected 

in the the field samples and also /n the blank 
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4.8.4 Limitations and Qualifications 

Data Quality Level: The sampling plan is rated Quality Level I .  The actual sampling is 
also rated Quality Level 1. The analytical results are rated Quality Level I I .  

Field Data: The sampling plan was well written. The samplin itself was judiciously 
done, especially in providing a "sump" in order to accumulate sufficient seep water to 
take the samples. 

Analytical Data: 

Anions and cyanide. The analytical data quality for cyanide is Quality Level I. 
However, confidence in the data was diminished when incorrect codes were used and 
when the rinsate sample contained more cyanide than the field sample. 

Metals. Analytical results were Quality Level I except for vanadium at Quality Level II. 

Oil and qrease. The oil and grease data are Quality Level 1. 

PCBs and other extractables. The surrogate retention time did not fall into the 
acceptable range for any of the samples in this set. Therefore, any ata for single 
component pesticides must be considered unusable. The data for dieldrin, endrin, and 
4,4'-DDT in AW307841 are Quality bevel 111. The identification of these three pesticides 
is questionable. 

Extractable oraanics. No compounds were detected i measurable quantities. Data are 
of Quality Level 111 due to mass spectral uncertainty for tentatively identified 
compounds and due to concentrations being below quantitation limits for known 
CO fflpo 19 nds. 
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Environmental Problem: 3 
Request Number: 307 

AR367018 
AR307029 (QC Rinsate) 
AR307030 
AR307041 

AR367018 
AR307029 (QC Rinsate) 
AR307030 
AR307041 

Figure 4.3. Location of NPDES Outfall 0021 (Request 307) 
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4.9,2 Sampling and Analytical Design 

4.9.2.1 Sampling Design 

Request 308: Runoff from the Coal Pile Storage Area - Sediment (Fig. 4.4). Three 
sediment samples were to be collected (Sampling Method: Reference E 5 4  from the areas 
of obvious stain above and below NPDES Outfall 010. The contaminants were assumed 
to be uniformly distributed within the suspect stained areas. 

For Request 308, the Sampling Team arrived on-site on Wednesday, 04hlQV87, at 1120. 
The temperature was 68OF and winds were out of the west at 
skies. The Sampling Team divided the area of obvious stain both above and below 
NPDES Outfall 010 (22 ft) into a 1 x 60-se ent grid on a transect measured from east 
to west. Sampling was begun at 1140 completed at 1214. QC rinsate sample 
AR308042 was callected at 11 25. Sample 8 at 2 ft IO in. 

1 was collected 
at grid 48 at 17 ft 7 in. Samples were collected to the depth of sediment, which was 
8-10 in. At grids 8 (AR308019) and 28 (AR308020), sediment was rusty brown and 
yellow on top and dark brown below the surface. At gri R308031), sediment was 
yellow at the surface and dark brown underneath. Limestone riprap was used to 
stabilize outfSow of the pipe. Rinsate sample AR3Q8 42 was collected in a clean 
container in the field and poured into correct bottles in the laboratory. 

mpla AI3308020 was collected at grid 28 at 10 ft 5 in. 

4.9.22 Analytical Design 

Request 308: Parameters 
analyzed induded volatiles, semivolatiles, PCBs, pesticides, CkB metals, oil and grease, 
and cyanide. 

The field parameter measured for Request 368 was pM. 
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- Extractable orcranics. Analytical rmults for semivolatile organic compounds are 

presented in Table 4.3.4. There were 75 compounds detected in one sample, 21 in 

another, and 22 in the third sample. Samplr! AR308020 contained 0.59 mg/kg of 2- 

methylnaphthakne, but that compound was undetected in the other Wo samples. No 

other compound was identified in measurable quantities. Diethylphthalate was the only 

compound identified in all three sampks, and concentrations were always estimated to 

be less than 0.25 mgkg. Fluoranthene was detected in one sample, and phenanthrene 

was detected in two samples, but the estimated concentrations of these compounds were 

always less than 0.1 Estimated concentrations of all compounds identified were 

less than I mgkg. Unknown compounds were detected in cssacentratiuns usually 

estimated as less than 1 mg/kg, and always less than 6.5 mgkg. 

. 

Volatile oroanics. There we seven volatile organic compounds detected in one sample, 

eight compounds in mother, and nine in the remainin sample. Of the target volatiles, 

only t@tracRlorsethene was above the ~ ~ a n t i t ~ ~ ~ o ~  limit at concentrations of 0.064 

mghg in sample AR308019 and 0.07’0 m@g in sample Q802Q. The highest estimated 

concentration of any other cornpound in these sample s 0.039 mg..kg of acetone in 

sample AR308Q 19. Acetone and methylene chloride were both detect@d in the blank. 

Analytical Data Evaluation: 

Anions and cvanide. The reportable level of 250 mg/kg is based on the classification of 
the waste on whether it is a hazardous waste. Please see Analytical Data Evaluation 
for Environmental Problem 2 for quality control measures taken in cyanide analysis and 
the bask for stating that the results are reliable. 

Metals, Pen metals of interest-arsenic, barium, cadmium, chromium, copper, lead, 
mercury, nickel, selenium, and tinc--were detected above the CWDb in the samples for 
Request 301%. 
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PC8s and other extractables. No pesticides or PCBs 
had to be diluted 1:1QO which increases the quantitation limit by a factor of 100. 
usable data far pesticides or PCBs was generated, 

No 

Extractable orqanics. Most concentrations are estimated values. Data are of Quality 
Level 111, due mostly to mass spectral uncesdainty for tentatively identified compounds 
and to concentrations being too small to measure for the known compounds. 

Volatile organics. Data qualiv was either Quality Level I or Quality Level II for most 
ob the volatile compounds detected. duality Level 111 was a u t ~ ~ a t i ~ a ~ ~ y  assigned to 
some concentrations that were less than the corresponding quantitation limits. 
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4.1 0.2 Sampling and Analytical Design 

4.1 0.2.1 Sampling Design 

Request 309: Drainage Area from Efuildings 815 and 17 - Water (Fig. 4.5a). Three grab 
water samples were to be collected (Sampling Method: Reference E4.2.4) on three 
different days from the effluent (if present) running fro the storm sewer culvert any 
time during the on-site sampling effort, but prior to collection ob samples for Request 
31 0. 

For the first day’s sampling for Request 309, the Sampling Team arrived on-site 
Wednesday, 04NOV87, at 1000. The temperature was approximately 60-65°F and winds 
were 0-5 mph under partly cloudy skies Equipment was d e c o ~ t ~ ~ ~ ~ ~ ~ e d  before sample 
collection. The first day’s sample (AR3Q9010) was collected 1005 off the top of the 
effluent 2-3 ft due east of the culvert with a stainless steel dore the sediment 
samples for Request 360 were collected. The sample wa measured in the field for pH, 
specific conductivity, and temperature. There was minimal flow. The water was fairly 
dear and approximately 1 ft deep. 

For the second day’s sampling for Request 309, the Sampling Team arrived on site 
Thursday, 05NOV87, at 0930. ere 5-10 mph 
under clear skies. The field preservative blank (AR309043) was c first. The QC 
sample was collected on the second day of sampling, rather than the first, because 
presematives were not brought to the field on the first day. The team used a 
stainless steel dipper to collect the sample (AR309021) by skimming off the top from the 
center of the flow. The flow was approximately 1 ft deep and an oily sheen was visible 
on the surface. Vegetation included cattails, reeds, an grasses; all were nonstressed. 

The temperature was 40’F an 

On the third day ob sarnplin for Request 30 ~ a ~ p ~ j n ~  Team arrived on site 
Friday, 06NQV87, at 1122. The temperature wa F, there was a slight breeze, and 
skies were overcast. Water was $ ~ ~ g ~ t ~ ~  murky and fil w was minimal. The sample 
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4.10.3 Field and Analytical Data 

Field Data: 

Request 309: Values for pH, conductivity, and temperature f water samples are shown 

in TaMe 4.3.5. pH was slightly basic and in th range of normal drinking water. 

Conductivity fell in a narrow range of 7.3 to 7. 

Request 310: Request 310 also showed a slightly basic pH indicative of calcareous 

sediments. The constant temperature of 7 C /s higher than the wader temperatures 

for Request 389 that ranged from 70 to 74°C. Values for pH and temperature are 

shown in Table 4.3.5. 

Field Data Evaluation: Because the metes used to bake the ~ ~ a ~ u r e m e ~ ~ ~  
psior to taking the samples, readings are reliabie. 

Analytical Data: 

Request 309: 

Metals. Analytical results for metals in sudace water are presented in Table 4.3.5. Of 

the 15 metals detected, the following 5 were below either the CRDL or 1011. in ail three 

samples: barium, begdliutn, copper, nPckd, and potassium. Of the remaining metals 

detmted, cadmium was 72 pg\L in one sample and below the lDL in the others; 

chromium was 23 pg/6 in one sample and bebw the IDh in the othecs; and zinc ranged 

from 53 to 772 p@L. Other metals detected were aluminum, calcium, iron, magnesium, 

manganese, and sodium. 

Oil and grease. The oi/ and grease cowtent of samples for Request 309 are given in 

Ta4k 4.9.5 Concentrations ranged from vwage of 6000 

PgiLe 
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PCBs and other extractables. No compounds in this classification were identified in 

these samples. 

Extractable organics. Analytical results for ~ e ~ i v u ~ a t i l e  organic c o ~ p o ~ n d ~  are 

presented in Table 4.3.5. In the sediment samples, there were 7 compounds detected in 

one sample, 14 in another, and 17 in the thini compound was identified in 

measurable quantities, and diethylphthalate was the only compound identified in all three 

samples. In samples AR3 100 13 and AR3 10035, all compounds detected had estimated 

concentrations of less than 1 mg/kg. Sample AR310024 had eight unknowns with 

estimated concentrations of greater than 1 mghg, the reatest of these being 13.7 

f w & f e  

Volatilt? organics. Tplere were 13 compounds detected two of these samples and 8 

cumpuunds detected in the 'remaining sample. All 77C %evels were estimated at 

mghg or lessB Of the target vdatiles detected, only acetone, methylene chloride, and 

xylene in AWN0 were determined to be present at levels greater than 0.017 mg/kg. 

Methylene chloride and acetone were also identifie the blank. The acetone in 

AR310035 (estimated a6 2.7 mghg) was outside the calibration range. The highest 

cmcentratiun of methylene chlodde wale 0.087 mgkg and the highest concentration of 

xylene was 0.642 mgkg. 

Analytical Data Evaluation: 

Request 309: 

Metals. Three metals of itaterest--cadrniurn, chromium, and zinc--were etected above 
the CRDL in the samples for Request 309. 

Oil and arease. Sample AR309043B represents the field bla 

PCSs and other extractables, Heptachlor w 
high enough concentration to be confirmed by 
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Fieid Data: The sediment appeared to contain oil and grease and also exuded an "oily" 
odor. 

Analytical Data: 

Request 309: 

Metals. Analytical results were Quality Level I except for iro , sodium, and zinc at 
Quality Level 11. 

Oil and areas@. The analysis is straightfoward and the data quality for this analysis is 
Quality Level I. 

PCBs and other extractables. Although heptachlor was detected in AW389021, analytical 
data are Quality Level 111 because the retention time 0% the ~~~~~~~t~ standard did not 

questionable. 
Although no other PC8s or pesticides were detected in the remaining samples, the 
results must be considered unusable because the ~ e t ~ ~ t i ~ ~  time of the surrogate did not 
meet criteria or the sample was not analyzed in a proper calibratio 

- Extractable orclanics. All concentrations are estimate values. Data are of Quality 
Level 111, due mainly to mass spectral uncertainty for tentatively identified compounds 
and to concentrations below quantitation limits in identifiable compounds. 

Volatile orqanics. All concentrations were bellow uantitation limits. 

Request 31 0: 

Metals. Analytical results were Quality bevel I except for aluminu chromium, and 
zinc a% Quality Level I I  and antimony at Quality bevel 111. 
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Figure 4.5aS Drainage Area From Buildings 811 and 817 (Request 
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For the first day's sampling for Request 311, the Sampling Team arrived on-site 
Saturday, 07NOV87, at 0900. The temperature was 35"F, skies were overcast, and it was 
raining lightly. At 0925, a Manning composite sampler was placed at the manhole 
through which the effluent from the laboratory waste treatment plant flowed (NPQES 
Outfall 001 8). The sampler was set to collect a 150-250 mL sample every 6 min. Grab 
sample AR31 1014 for volatile organics was collected at 0930 from a tap inside the 
building next bo the manhole which contained the same material as the manhole (as 
stated by ANL employee Lee Bergland). Sample ARC311047 was collected at 101 9. The 
Sampling Team returned to the manhole at 1615 to collect C sample AR311070 (at 1620) 
and turned off the sampler. It was rainin and the temperature was 38'F. 

On the second day of sampling for Request 311, the ampling Team arrived on-site 
Tuesday, 10NOV87, at 1000. Skies were clear and the temperature was 30'F. After 
contacting ANL employees Lee Berg land and Johnny Adaway, the team collected volatile 
grab sample AW311025 an placed the Mannin sampller. (On sample AR311025, the 
sepSum fell out when collecting vsiatile sample AR3110258.) The sampler cycle was 6 
min and it collected approximately 25 mL. The team returned ta the site at 1425 to 
pick up the sampler and collect samples AR311058A and €3 as stated in the plan. 
Overall, sample AR311058 was clear with some suspended particles and a chlorine odor. 

On the third day of sampling for Request 31 1, the Sampling Team arrived on-site 
Thursday, 12NOV87, ab 1020. Skies were clear, winds were calm, and the temperature 
was 40'F. The sampler was set bo pull approximately 220 mL of fluid at 6 min 
intewalls. The effluent from the waste treatment piant did nod have as pungent an 
odor of chlorine as on 10NOV87. Grab volatile sample AR311036, collected at 1040, was 
clear, The team left the sample site at 1045. The team returned to the site at 1625 to 
collect time composite sample AR311069. The sample bottle was within 5 cm of the top 
04 the bottb. The sample bottles 
were collected at 1630, and the Manning sampler was removed from the site. Skies 
were clear, winds were calm, and the temperature was 4SQF. 

The sample was clear, with a slight chlorine odor. 
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and all of them had measured or estimated ~onc~~ t ra t i ons  of Ies than 0.05 mg/L. Only 

one compound in this sample was identified in measurable concentration, and that was 

2-chlorophenol at 0.032 rnghg. Bis(2-ethylhexyophthalate was the only compound 

identified in all three samples and the method blank. 

Volatile oraanics. There were 7 c o ~ p o u ~ d s  detected in one f the samples, 10 in 

another, and 15 cornpounds in the remaining sample. Methylene chloride and acetone 

were identified in concentrations of greater than 0.010, but less than 0.7 70, mg/kg in 

these samples. Both methylene chloride and acetone were also associated with the 

blank. An estimated concentration of acetone in AR377036 (0.360 mgkg) was outside 

the calibration range of the instrument. All other measured or estimated concentrations 

of volatile organic compounds were less than 0.015 mgfig. 

Analytical Data Evaluation: 

Metals. Two metals of interest, copper an nine, were detected above the 
samples for Request 31 1. 

PC8s and other extractables. Heptachlor was found one sample, but not in 
concentration high enough to be: confirmed by GC/MS. 

Extractable oraanics, Only one compound in sampl 
measurable concentration, and that was 2-chlorophenol at 0.032 rng/kg. 

Volatile organics. Methylene chloride and acetone were identified in concentrations of 
greater than 0.010, but less than 0.170, rmg/kg in thes samples. These compounds were 
also indicated in the blank. All other measured or estimated concentrations of volatile 
organic compslrnds were less than O.Ql5 rng/kg, 
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TABLE 4 . 3 . 6  ANALYTICAL WEblTAl PROBLEM 6 DRAFT DO NOT C I T E  

SAMP NO, A R 3 1 1 0 7 0 B  ARJ11070B 
METALS, INCLUBEH~G C R + ~  SDQ NO, AR300044b AR300044K -- ( lJQ/L) TYPES 

SODIUM 
WANADIUH diu 
m e  3 u  

X METHYL HEXANONEt 8 - 1 0 ]  29 JB 
M METHYL HEXANONE( 8 .12)  25 JB 
X UNKkIOWN 5 JB 
X ONKNOGlW HYDROCARBON( 8.10) 26 33 
8 UNKMUWN HYDROCARBON(12.73) I J  
ft UWKNOGIN HYDROCARBON( 12.95) 10 J 

A R B O M  13.65) 9 J  
3 3  
1 J  
Q J  

13 J 

31 .l 

9 J  
45  J 

I 
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4.1 2.2 Sampling and Analytical Design 

4.1 2.2.1 Sampling Design 

NOTE: Because one sample from each well identified in Environmental Problem 7 
will give no information on the variabili of sampling and analysis of the 
individual well and, thus, will not allow for statistical evaluation of the 
data from each well, the data from wells identified in Requests 400, 401, 
402, and 403 may be evaluated as a group. 

Request 400: Drinkhg Water Supply Welt 1 - Water (Fig. 4.7a). One grab sample was 
to be collected from Drinking Water Well 1 in Building 31 (Sampling Method: Reference 
E432)  to determine the presence of radiological, organic, and inorganic contaminants in 
the dolomite aquifer. 

The Sampling Team arrived on-site on 1ONOV89. Skies were blue with a slight breeze 
ab approximately 35*F. Grab sample AR400Q12 was collected t 1025 directly from the 
pump via a small tap in Building 31. These was no odor and it was well aerated. The 
formation water was considered ~ o ~ ~ ~ ~ n e ~ ~ $  with respect to contaminant 
concentrations. The sample was colllected from the! ~ f l n ~ ~ ~ ~  Water Supply Well 1 tap as 
close as possible to the source. The tap was to be opened and allowed to run fur 10 
minutes before sampling to evacuate stagnant water in the water lines. 

Request 406: Drinking Water Supply Well 2 - Water (Fi 4.7b). One gra 
to be collected (Sampling Method: Reference E4.3.2) from the tap for Drinking Water 
Well 2 located in Building 32. 

The Sampling Team arrived osa-site 10NOV87 a6 1043. Skies were partly cloudy with a 
slight breeze and a temperature of approximately 35°F. reservative blank 
sample AR484024 was collected at 1043. Grab sample AW4 13 was collected at 104.3 
from the tap off the main pump. It had no color or ell depth was 
approximately 300 ft. The water was less aerated than Request 400 in Buildin 
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4.1 2.2.2 Analytical Design 

Request 400: Field parameters measured for Request 400 included pH, specific 
conductivity, and temperature. Parameters analyzed included volatiles (CLP), 
semivolatiles (CLP), pesticides (CLP), CLP-metals (CLP), cyanide (CLP), gross alpha, 
gross beta, gamma scan, plutonium, tritium oxide, total uranium, and strontium-90. 

Request 401: Fie! parameters measured for Request 461 included pH, specific 
conductivity, and temperature. Parameters analyzed included volatiles (CLP), 
semivolatiles (CLP), pesticides (CLP), CLP-metals (CL ), cyanide (CLP), gross alpha, 
gross beta, gamma scan, plutonium, tritium oxide, total uranium, and strontium-90. 

Request 402: Field parameters measured for Request 402 included pH, specific 
conductivity, and temperature. Parameters analyzed included volatiles (CLP), 
sernivolatiles (CLP), pesticides (CLP), CLP-metals (CLP), cyanide, gross alpha, gross beta, 
gamma scan, plutonium, tritium oxide, total uranium, and strontium-9 

Request 403: Field parameters measured for Request 4 3 included pH, specific 
conductivity, and temperature. Parameters analyzed included vdatiles (CLP), 
semivolatiks (CLP), pesticides (CLP), CLP-metals (CLP), cyanide (CLP), gross alpha, 
gross beta, gamma scan, plutonium, tritium oxide, total uranium, and strontium-90. 

4.42.3 Field and Analytical Data 

Field Data: 

Request 400: Results of pM, conductivity, and temperature measurements for Request 
400 are given in 'Table 4.3.7. All four samples show pH and temperatures to be quite 
uniform--a~sut p~ 7.2 and I I 'c. conductivity ranges from 0.1 %a, 6.9 with an average 
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Analytical Data: 

Request 400: 

Anions and c-yanide. 

was be/ow the detection level of 2 p.g/L. 

The cyanide concentration in the water sample for Request 400 

Metals. Analytical results for metals in groundwater re presented in Table 4.3.7. Of 

the 17 metals detected, the following I 1  were below the CWBL in ihe sample collected: 

aluminum, arsenic, barium, beryllium, cadmium, lead, mercury, nickel, po tassiurn, 

vanadium, asad zinc. Other metal's detected were calcium, iron, magnesium, manganese, 

sodium, and uranium ( I  pg/L). 

PCBs and other extraciables. No pesticides were detecie 

Extractable orsanics. Analytical results for ~ e ~ ~ v o ~ ~ t i l ~  organic compounds are given in 

Table 4.3.7. The sample from Well 1 had six compounds detecied, with the highest 

estimated concentration being 0.026 mg/L of an unknown that was also present in the 

blank 

Volatile or~anics. mere were six compounds identified in three of the samples and 

seven in the remaining sample from these four wells. No tentatively identified 

compsa%mds were detected. Of the volatile compounds dt?tect&?d for this problem, only 

m e  had a concentration in excess of 0.81 m g L  Acetone, which was also found in the 

blank associated with this environmental problem, was termined to be present at a 

concentration of 0.18 mg/L in AR403015A, 

Radiochemistry. Plutonium-239 (Oo 03 pCi/L), tritium ( I  88 pCI%L), and total strontium ( I .  4 

p C K )  were detected. 
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Request 402: 

Anions and cyanide. 

was below the detection ievel of 2 pg/l. 

The cyanide concentration in the water sample for Request 402 

Metals. Of 

the 14 metals detected, the following 9 were below the CRDL in the sample colltxted: 

aluminum, arsenic, barium, cadmium, lead, mercury, potassium, silver, and vanadium. 

Other metals detected were calcium, iron, magnesium, manganese, and sodium. No 

uranium was detected in this request. 

Analytical results for metals in groundwater are presented in Yabie 4.3.7. 

PCBs and other extractables. No pesticides were detected. 

Extractable organics. 

T"b%cu 4 3 7 .  

concentrations ob less than 0.0 I mgdL. 

Analytical results for semivolatih organic c o m p ~ u n d ~  are given in 

Tho sample from Well 3 had Wo compsurads detected, both in estimated 

Volatile orqanics. These were six ~ ~ m p o u n d s  iden tifie in three of the samples and 

seven in the remaining sample from these four wells. NQ tesatativdy identified 

compcsunds were detected. Of the volatile cornpounds detected for this problem, only 

one had a concentration in excess ob 0.01 mgA. Acetone was found in the blank 

associated with this en vimnmental problem. 

Radiochemistry. Gross alpha (4 pCi/l), gross beta (2 CqL), plutonium-238 (0.02 

~ C I ~ L ) ~  and total strontium (Q.5 pCi/e) were detected. 

Request 403: 

Ani'sws and cyanide. 

was bebv the detection level s f 2  pgA. 
The cyanide concentration in the water sample for 
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taken to assure reliability of results are covered in Environmental Problem 2; these 
considerations make the results of cyanide analysis of water reliable. 

Metals. No metals of interest were detected in the sample collected for this request 
except uranium at 1 pg/L. 

Extractable oman is. 
four samples, with the highest estimated concentratio 
was identified in measurable concentration in any of these samples. 

Bis( 2-e thy1 hexy I)p h thalate was the only compou n detected in all 
eing 0.003 mg/L. No compound 

Volatile orqanics. The level of acetone was 6.18 mgBL in the sample from Well 4. No 
other compound had a measured or estimated concentration of greater than 0.61 PngIL. 

Radiochemistry. Analytical instsu mentation was verified daily. All continuing 
calibrations were within 1 Qoh ob their initial instrument cdibsatio Because laboratory 
control results were within acceptable ranges, radiological data are cowsidere 

Request 401 : 

Anions and cyanide. The detection level for water samples is 2 pg11b. The instrument 
was calibrated and quality control solutions confirmed that the i stmment was in 
compliance. Calibration blanks were also in compliance. Other quality control measures 
taken to assure reliability of results are covered in ~ ~ v ~ r ~ f l ~ e n t a ~  Problem 2; these 
considerations make the results of cyanide analysis of water reliable. 

Metals. No metals of interest were detected in the sample collected for this request 
except uranium at 1 pg/L. 

- PCBs and other extractables. Data for samples AR401613, AWIBQ1014, and AR401Q15 must 
be considered unusable because the surrogate standard was not found in the specified 
retention time window. 
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Radiochemistry. Analytical instrumentation was verified daily. All continuing 
calibrations were within 10% of the initial instrument calibration. ecause all laboratory 
control results were within acceptable ranges, radiological data are considered reliable. 

Request 403: 

Anions and cvanide. The detection level for water samples is 2 pg/L. The instrument 
was calibrated and quality control solutions c nfirmed that the instrument was in 
compliance. Calibration blank were also in compliance. Other quality control measures 
taken to assure reliability of results are covered in Environmental Problem 2; these 
considerations make the results of cyanide analysis of water reliable. 

Metals. 
except uranium at 1 pg/L. 

No metals of interest were detected in the sample collected for Request 403 

Extractable oraanics. Bis(2-ethylhexyi)phthalate was the only compound detected in all 
four samples, with the highest estimated ~ o ~ ~ e ~ ~ ~ a t i ~ ~  bein 0.003 mg/L No compound 
was identified in measurable concentration in any of these samples. 

Volatile oraanies. The level of acetone was 0.1 0 mg/L in the sample from Well 4. No 
other compound had a measured or estimated concentration of greater than 8.01 mg/L. 

Radiochemistry. Analytical instrumentation was verified daily. All continuing 
c;slibrations were within 10% of the initial instrument calibration. ecause all laborat0 
control results were within acceptable ranges, radiological data are considered reliable, 

4.1 2.4 Limitations and Qualifications 

uality Level: The sampling plan an the sampling are rated Quality Level I. The 
averall analytical rating is Quality Level II. 
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Radiochemistry. Analytical results were Quality Levell I. 

Request 401 : 

Anions and cvanide. The data quality level for these samples is Quality Level I, 

Metals. Analytical results were Quality Level I except for aluminum and calcium at 
Quality Level II and silver at Quality Level 111. 

PCBs and other extractables. 
must be considered unusable because the surrogate standard was not found in the 
specified retention time window. 

Data for samples AR401013, AR401014, a 

Extractable organics. All compounds detected w re in small concentrations so the 
values were below quantitatisn limits. That ~ ~ o ~ ~ ~ ~ ,  plus mass ctral uncertainty for 
the tentatively identified compounds, led to all data bein a Quality Level of 
I l l .  

Volatile orqanics. Results for toluene are Quality Level I in AR4 1013 and Quality 
bevel II in AW403015. All remaining results for volatile cornpours s detected are Quality 
Level Ill because the reported concentrations are estimates which fall below the 
quantitation limits or the continuing calibration did not meet specifications, 

Radiochemistry. Analytical results were Quality bevel I .  

Request 402: 

Anions and cyanide. The data quality level for these samples is Quality Level 1. 

Metals. Analytical results were Quality Level I except for aluminum and calcium at 
Level I I  and silver at Quality Level 111. 
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4.13.2 Sampling and Analytical Design 

4.1 3.2.1 Sampling Design 

Request 404: West ob Building 6 Adjacent to Existing Tanks Soil (Fig. 4.8~3). Six soil 
cores were to be collected (Sampling Method: Reference E5.2.3) in sets of two from 
each of three randomly selected sites adjacent to the existing tank as Building 6. 

The Sampling Team arrived on-site 17NOV87. After dose examination of the area, the 
Sampling Team decided to cancel (or possibly postpone) this request because of the 
presence of concrete 2 in. below the asphalt. In the absence of special equipment 
needed to break through the concrete to take samples, samples AR404016, -027, -038,- 
049, -050 and -061 were not collected 17NOV87. 

Request 465: South of Building 212 Adjacent to Existing Tanks - Soil (Fig. 4.8b). Six 
cores were to be collected (Sampling Method: Reference €52.3) in sets of two from 
each of three randomly selected sites adjacent to the existing tank south of 
21 2. 

The Sampling Team arrived on-site 17NOV87’ at 1420 to begin aergering at the points 
identified in the ANL digging permit. After dividing the area into 3 x 20, 60-segment 
grid, 3 segments were to be selected (each the pmwious grid Ius 20) and soil samples 
collected at intervals from 3 to 8 dt and from 18 to 23 ft (to a maximum depth of 23 
ft). At the time of actual augering, however, equipment would not permit augering to 
the requested depth. The ANL Sampling and Analysis Plan w dified to sample 3 to 
8 ft and 8 to 16 ft. Weather was bitter cold with occasional n and heavy wind. The 
temperature was approximately 40°F. Water was encountered in all Roles. At grid 11, 
grab sample AR405Q17 was col%ected ab 1435 from 3 to 8 ft rab sample AR405040 
was collected at 1445 from 8 to 12 ft (when water was ntered). At grid 31, 
sample AR405628 was collected at 1510 from 3 to 8 ft and grab sample AR405051 was 
collected at 1520 from 8 to 15 ft (when water was ~ n ~ o u ~ t e r ~ ~ ) .  At rid 51, sample 
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Analytical Data: 

Request 404: 

Petroleum h.ydrocarbons. 

layer was found 2 in. below the asphalt and no samples were collected. 

Request 404 could not be implemented because a concrete 

Request 405: 

Petroleum hvdrocarbons. Because results for Request 485 s ~ o w ~ ~  that the petroleum 

hydrocabon were below the detection limit of 106 pg@$ no 4.3 series table was 

generated for this environmental problem. 

Analytical Data Evaluation: 

Request 464: 

Petroleum hydrocarbons. No samples were collected. 

Request 465: 

Petroleum hydrocarbons. The instrument was calibrated with J -4 using the method of 
internal standard and one of the samples was tested with BF-2. Blanks were also run 
and were found to be clean. Spike recove was 82%. These considerations make the 
data for petroleum hydrocarbons reliable. 
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4.1 4.2 Sampling and Analytical Design 

4.1 4.2.1 Sampling Design 

Request 406: New Wells Adjacent to Existing Well and 9 = Water (Figs. 4.9a and 
4.9b). Two new wells, one adjacent to existing Well nd the second adjacent to Well 
9, were to be installed to aid in monitoring potential vertical migration of the 
groundwater. The locations were chosen based on earlier monitoring results. The 
recommended parameters were reasonably expected to be present, but some had not been 
monitored at the time of the Survey. The new wells were to be drilled to a depth of 

steel casing, pea gravel for the filter, a bentonite seal 3-ft above the top of the screen, 
and a screen slot size of 0.02 in. were to be use . The appropriate permit for well 
placement was obtained (Norbert Golchesb of ANL was the contact). The installation of 
a dedicated pump was preferable to bailing to collect samples. 

ft with a screen $Otto at 40 ft (from the 65- to 754-t depth). Four-in. stainless 

Two sets of samples were to be collected [Sampling Method: Reference E4.4.4.1 (if 
submersible pump) or E4.4.4.4 (if bailer)] from each well. Samples could be collected 
consecutively for each parameter, or on separate days. Groundwater elevation was 
measured before samplin to determine the well volume. Because the ells were to be 
purged before sampling, three to five volllames were to be removed by pumping or 
bailing. However, because of low permeability soils (pa~~cla l~r ly  Well 6), recharge may 
not have allowed more than one well volume to be purged. Full recharge may have 
taken several hours. If possible, measurements of temperature, pH, and specific 
conductivity were made in the field before and after sarnpie collection as a check on 
the stability of the water sampled over time. Sample aliquots were to be collected in 
the order of their sensitivity to volatilization, e. *, volatiles, sernivolatiles, tritium oxide, 
pesticides, PCBs, ICP-metals, and cyanide. Each well was considered its own population. 

Sample IDS for Request 486 are A84860118 and -82 ) and -030, -041, -052, 
and -063 (for Well 9). Samples AR406018 and AR406029 were not collected because Well 
6 was considered a dry well. 
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in the well was 80 ft from the top of the casing. 
the well. Because this well was considered a dry well, no samples were taken. 

There was only 1-2 in. of water in 

New Well Adiacent to Well 9. The Battelle Team arrived at the drilling site adjacent to 
Well 9 on 01QE687. The Patterson Drilling Company (Bowser Morner) was to perform 
the work. The team began set-up at 1200 and drilling at 1300. An OVA check at 9 ft 
indicated more than 1000 ppm. At first, there was no sample recovery from 9-1 1 ft or 
11-13 ft. Because OVA readings from the drum and closed spoon were 
1OOQ ppm, the drilling crew put on respirators. The driller sent 
the spaow back dawn the hole and tried to resampl -11 M, but there was no 

It was dark 
gray to black, with heavy organic material and som pebbles. OVA readings were 
greater than 300 ppm. The next sample interval was 19-21 ft. Ab 1420, the team 
drilled ta 20 ft, but these was still poor sannple recovery. The team suspected that the 

in the spoon may have been causing the problem, They then decided to drill to 22 
ft and resample with no trap. The 22-24 ft sample was heavy gray to black day with 
many rock fragments. Because ambient 
readings were zero (no increase above instrument ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ,  the team decided to go 
*back to Level D work. There was stili paar recovery from 22-24 ft, so the team went 
back to using the trap. They driiled to 30 ft and sample sample was dark 
gray to black clay with abundant rock fragments. OVA showed no increase above 
instrument background. At 30-32, 40-42, and 58-52 ft these were no OVA readings from 
the spoon. The 40-42 ft sample was dark .gray clay 
with traces of sand. Rock fragments were abundant; some were greater than 5 em in 
diameter. The 58-52 ft sample was dark gray clay, with traces of sand and abundant 
rock fragments (some as large as 5 cm in diameter). 

Levell C work began. 

a They drilled to i 1 ft and took the next sample from 11-13 ft. 

OVA readings were 20 ppm down the hole. 

The team stopped for the day. 

The Batbile Team an e r s ~ n  Drilling Cornpan er) arrived on site for 
the second day’s drilli 02DEC87 at 0930. The team took Piassate samples of the 
spoonkamposite pan, etc. Drilling was difficult because of boulders. At 1030, a sample 
was collected at 60 ft. The sample was gray sand and gravel saturated with clay 
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constituents. Triplicate samples for volatiles were to be collected at each 1 0 4  
interval. One of the samples was then to be placed in a closed container in the sun or 
a heated area for 15 to 20 minutes. After that tim , the air in the container was to be 
tested with an OVA or HNU. If levels were measurable, the remaining two volatile 
samples were retained for laboratory analysis. The heated sample was to be disposed of 
by ANL. If the OVA or HNU indicated the absence of organic vapor, the samples were 
to be discarded. Each interval was also to be inspected for visible layers; each layer 
was to be composited for analysis. If visible layers were not ncountered, each 1 5 4  
layer was composited. Two sets of samples from each composite were to be collected 
and analyzed (see Sect. 4.1 4.2.2), except for volatiles. 

Samples were to be collected in the order of their sensitivity to volatilization, and the 
interest of the DOE Survey team. The order was volatiies, semivolatiles, tritium oxide, 
pesticidesPCBs, 6CP-metals, and cyanide. In the case of insufficient sample recovery, 
sample media for ICP-metals and cyanide was not coillected. ach well was considered 
its own population. Approximately seven grab soil samples were to have been collected 
during well drilling from each location specified in Figures 4 . 9 ~  and 4.96. 

Sample AR407019 was collected on 01 DECXJS at 1420 from a sample depth of 11-13 ft at 
the new well adjacent to Well 9. OV readings for the soil sam le colle~ted at 1420 
indicated greater than 360 ppm based on an OVA he lysis. The radiation 
meter background reading was 30 cpm. QC rinsate sample AR407155 as collected on 
Q2DEC87’ at 0845. On Q4BEC87, the OVA reading at the t ~ p  of the well was 1 ppm. 
The water level was 42.6 ft. One well volume was calculate to be approximately 23 
gal. of liquid. Samples AR407020, -031, -042, -053, -064, -075, -097, -100, -111, -122,- 
133, and -144 were not collected because OVA readings were at instrument background. 
Sample AW407086 was collected from the new well adjacent to Well 6 o 
1315. The OVA measurement indicated 90 ppm after heating the sample to 68’F. 
Sample bstt8es were refrigerated duflng co!!ectisn, hsidin 
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downhole was 506-1 000 ppm above instrument background, but the Eberfine-12Q showed 
no increase above instrument background. At 20 ft, OVA owahole was greater than 
1800 ppm above instrument background, but the ~ ~ e r ~ ~ n e ~ ~ 2 0  showed no increase. At 25 
ft, OVA downhole was 250-500 ppm above instrument background, but the Eberline-I26 
showed no increase. At 30 ft, OVA downhole was 100-150 ppm above background, but 
the Eberiine-120 showed no increase. 'No water was encountered at 30 ft. Glacial till 
was very tight and dry. The beam decided to drill to 33 ft and let the hole sit 
overnight to see if water filled the borehole. (This well represented the s~al low well in 
the nest of three. The intermediate well set at 50 ft was already in place. The deep 
well of 75 ft was installed 16 ft from the other wells and was to be sampled every 18 

fiJ 

On the second day's drilling for this well, the team arrived on 18NOV87 at 0800. The 
temperature was 3540% Approximately 3 ft of water was in the borehole. The water 
table was approximately 30 ft below ground surface. The screen 
To ensure sufficient water for sampling, the well was sanded to 20 ft. (This action 
produced a pseudo-screen of 13 ft.) The team also decided to alter the grout. With 
the cdd weather, the normal cementllsentonite grout would take too long to dry and 
set, such that the shrinkage that takes place with this type ~f rout would occur over 
time, Volclay grout was chosen as the ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t .  This grout was a high solid, 
Bentonite-based clay grout that was stable, did not migrate through coarse material, 
eliminated grout contamination, and did not shrink. 

as set ab 33-28 

Ow 18NOV87, the daiileffi installed the well. Installation was completed at 1130. This 
well was given well ID number 13. Well cap elevation was 757.09 ft. Ground surface 
elevation was 752.42 ft. Borehole diameter was 11 in. from 8-33 ft. Filler type was 
Volctay grout from 18-1 ft. Casing type was 316 SS from 27.5 to 0 fi. 
Bentonite pellets from 21.5 to 18 dt. 

Pack type was pea gravel from 33 bo 21.5 %p. There was very little water in the well. 
Screen type was 316 SS from 3 

The Battellle Team arrived at the new well adjacent to existing Well 6 on 19NOV87 at 
1415 to develop the well. The pump was a hand pump modified with an electric motor. 
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Request 412: Existing Boreholes 3 and 10 at the Plot M Site (Fig. 4.9g). Boreholes 3 
and 10 were to be sampled because they have had some of the highest concentrations of 
tritium observed at the site. The two boreholes are also part of the Palos Park 
Surveillance program conducted by ANL. Because the chemical hazard associated with 
sampling these wells was not specified on the sampiin and analysis request form, the 
air in the wellhead was to be sampled for organic vapors by PID to determine if the 
vapors were present. All measurements were recorded. Two sets of samples were to be 
collected from each well consecutively for each parameter. ~ r o u ~ d w a t e r  elevation was 
to be measured before sampling to determine the volume to be purged from the wells 
before sampling, Measurements of pH, temperature, and specific ~ ~ ~ ~ ~ c t i v ~ ~  were made 
before and after sample collection, Samples were to e collected (Sampling Method: 
Reference E4.4.4.1 or E4.4.4.4) in the order of their sensitivity to volatilization. 

The Sampling team arrived at the sampling Iscation far Request 412 on 84NOV87 at 
1500. Skies were clear an the temperature was 70°F. A radiatio scan showed a level 

cpm. Borehole 10 was checked first and found to be dry. A P%D reading of 0.00 
was taken at 1520. Because the well was dry, samples AR412038 and AR412049 could 
not be collected. After checking Borehole 3 daily for 3 wks, the team found it to 
recharge slowly (about 50 mL per 48 tars). Based on further discussions with Tom Ouffy 
sf ANL, the team found that it would take a ~ o n ~ ~ ~ ~ r ~ ~ ~ e  amount of time to obtain a 
complete set of samples. The Team Leader decided to take samples as the well 
recharged, Borehole 3 was purged and volatile and semivolatile samples were collected 
after sufficient volume recharged. Samples AR412016 and AR412027 were collected from 
Borehole 3 on 04NOV87 at 1540. 

Request 413: New Well Between 09.1-3 and Borehole 4 - Water (Fig. 4.9h). This new well 
was to be located midway between existing Well DH-3 and Borehole 4, approximately 75 
to 100 ft north of Plot M to intercept the phreatic sudace bo determine the presence 
of inergamics, radionuclides, and floating organics. In a dition, this well, in conjunction 
with DH-3 and Borehole 4, would produce a cluster of wells that monitored hydraulic 
head drop with depth. Appropriate permits were obtained (No olchert sf ANL was 
the contact) before placement of the well, 
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noted. There was a 641. seam of sand at 10 ft gradin into a sandy, silty clay. The 
sand seam was saturated. Per the sampling and analysis request, the team did not 
sample. The team drilled to 19 ft. Cuttings showed more wafer content. The sample 
collected at 19-21 ft also showed no OVA or radiatio increase and, therefore, was 
discarded. It was gray clay with rock fragments, some cobble size. At 20 ft, there was 
a change in drilling rate such that the saturated zone may have been reached. The 
team decided to set the well at 25 ft to help in getting the well flush mounted and to 
help ensure that enough water was available for samplin . Well construction was begun 
at 1030. 

For Well 40, well cap elevation was 682.15 ft. Ground surface elevation was 682.15 ft. 
Borehole diameter was 11 in. from 0 to 25 ft. Filler type was Volclay grout from 9 to 
0 %t. Casing type was 316 SS from 14.5 to 0 ft. Seal type was Bentonite pellets from 
12 to 9 ft. Screen type was 316 SS 20 slot (24.5 to 14.5 ft). Pack type was pea gravel 
frcm 25 Po 12 ft, 

The team arrived at Well 40 on 3QNOV87 to develo the well. The silt was so thic 
the hand-operated pump could not pump out the well. A Teflon bailer was used to pull 
out about 120 L of water. The beginning water level was 32 in. to the top of the well 

a OVA and radiation metes readings were the same as instrument background. 

On 02BECS7, the team arrived at the site at 1410 to further develop the well. The 
depth to water was 1.3 ft. The OVA and radiatio meter readings were not above 
instrument background. Initial conductivity before bailing was 576 umhos. After 90 L 
of water were removed, it was 577 urnhos. After 140 b, it was 591 urnhos in the well, 
and the depth to water was 9.2 ft and recovering quickly. The team left the site at 
1630. Total water removed during development equalled 36 gal. 

7, the team arrived at Well 40 at 13 %O dt3VfdQp and rge the well dry 
with a submersible pump and then sample it. Skies were overcast an there was mud 
evewhere. Well water was screened for tritium by ANL and showed 1500 nCi/L. By 
1480, the team had dressed out, set-up a decontamination area, and decontaminated 
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Request 415: Red Gate Woods Picnic Area Well - Water (Fig. 4.9j). This well had not 
been monitored for the presence of recommended parameters. The samples collected for 
this request would s e w  as a baseline for the future and as a means of determining 
contaminant concentrations. 

The Sampling Team arrived at the sampling location for Request 415 n 05NOV87 at 
0945. Skies were clear with gusty winds and a temperature of 45'F. The well at the 
picnic area was used by the public and had a hand pump mechanism for easy access. In 
order to sample the well in the conventional manner, the pump should have been 
removed; however, samples were taken from the well using the existing hand pump. pH, 
specific conductivity, and temperature were measured (Sampling Method: References 
E4.4.3 and E4.4.4) at the beginning of the evacuatio and at periodic intervals until it 
was apparent that the values for these three parameters had stabilized (to a maximum 
of 18 min). If parameters had not stabilized after 10 min of hand pumping, the well 
was to be sampled at that dime and the volume of water pumped from the well prior to 
sampling recorded. Wed, ~ ~ ~ v ~ r n t ~ o f l ~ ~  ~ ~ ~ p ~ ~ ~ g  was initiated 
according to the protocol listed for Request 420. Purging of the well was done by 
pumping water from the we61 using the hand pump. Water appeared clear throughout 
sampling. Samples were collected 
consecutively for each parameter. Samples AR415019 and -020 were colliected at 09.65. 

After the parameters s 

Two sets of samples were co111ected from the well. 

Request 41 6: New Well Along South Edge of 319 Area Landfill - Water (Fig. 4.9k). The 
well was to be located along the south edge of the 349 Landfill approximately 50 ft 
south of the base of the landfill slope and 200 ft east of the 367 Area fence. The 
weill was to be used to monitor potential vertical migration of contaminated groundwater 
into the dolomite aquifer. The total depth of the well was estimated to be 50 ft. The 
appropriate permits were obtained before placement of the well. (The ANL contact was 
Nortaee Golchef&.) 

attelle Team and the Patterson Drilling Company (Bowser ~~~~e~~ arrived at the 
site for the new well to be located along the south eel e of the 319 Area Landfill on 
07DEC89 at 1608. The first split-spoon sample was collected at: 10-12 ft. It was silty, 
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that time, the air in the container was to be tested with an OVA or HNU. If levels 
were measurable, the remaining two volatile samples, as well as the rest of the samples, 
were to be retained for laboratory analysis. The heated volatile sample was then 
disposed of by ANL. If the OVA or WNU indicated the absence of organic vapor, the 
remaining two volatiles and all other associated samples were to 4e discarded. Samples 
were to be collected in the order of their sensitivity to volatilization, and the interest 
of the DOE Survey Team, as follows: volatiles, semivolatiles, tritium oxide, 
pesticides/PCBs, ICP-metals, and cyanide. If there was insufficient sample recovery, 
samples for ICP-metals and cyanide were not to be collected. The well was considered 
its own population. 

Sample AR41706 1 was collected on 07BEC87 at 1137 from 10-12 ft below the surface. 
The reading by OVA headspace analysis was 15 pp . A rad scan of the area indicated 

Samples were refrigerated during collection and le holding and shippin 
lnstaktion of the new well located alon the south edge o e 319 Area Landfill was 
csmplebed by Patterson Drilling Company ( owser ~ ~ ~ ~ e r )  on 08DEC87. Borehole 
diameter was 7 in. from 0 to 53 ft. Filler type was Volclay grout from 46 to 0 ft. 
Casing type was 316 SS from 53 to 0 ft. Seal type was Bentonite pellets from 51 to 46 
ft. Screen type was 316 SS 2Q slot from 63 bo 53 fb. Pack type was #4 silica sand. 
Tap water was added to %Re Bentonite pellets %a ensure a seal. Development water was 
left over from the previous day. After pumping, a p p r o x ~ ~ ~ ~ ~ l y  2 1/2 ft of water was 
left in the well. Samples AR417022, -033, -044, and -055 were not collected because 
loose gravel prevented sample collection or OVA reading were at or below background. 

cpm. 

Request 418: Monitoring Well MW-3 Located South of the 319 Area 
(Fig. 4.9rn). The Sampling Team arrived ab the sampling site on OSNOV87 at 1410. The 
temperature was 50°F under clear skies with high winds. Samples AR418812, AR418023, 
and AR418034 (a field preservative blank) could not be collected [Sampling Method: 
Reference E4.4.4.1 (if submersible pump) or E4.4.4.4 (if bailer)] because the well1 was 

day- 
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conductivity were to be made in the field before an after sample collection to check 
on the stability of the water over time. The team purged .8 gal. of water from the 
well before sampling. The water was clear. The team decided to allow the well to 
recharge until the next day. A quartz interface probe was used to measure the depth 
to water in the well. The team returned several times during the day (the last time at 
1700 hrs). Water was recharging at about 4 in. per hour. 

The team returned to the site 06NOV87 at 1015. The t e ~ ~ e r a t ~ r e  was 5OoF under clear 
skies. Depth to water was 38.3 in. Volatiles were collected first. Other samples were 
collected as the well recharged. The water appeared clear for the first samples, turning 
to ~Ioudy as the additional samples were collected. ~~~~~~~~~n for volatiles for samples 
AR420016 and AW420027 began at about I 17. The well ran t-y after container F (ICP 
rnetalduraniurn) aliquots were collected for AR420016 and AR420027. Because the well 
was slow to recharge, the team returned to the field on 09NOV89 through 11NOV87 to 
make several check on well vdume. 

On 89NOV87, the team returned to the field at 1600. epth to water was 37.2 in. Skies 
were clear with a temperature around 40°F. Water was clear, turning to cloudy as the 
additional sample aliquots were taken. Only cyani e and tritium could be collected 
because there was insufficient water for the rest. Although th team ckcke  
throughout the day to determine when addition I sample aliquots could be collected, 
stran tium-90 cou 1 not be codllected until 1545 an 10NOV87 and rads at 1215 on 

V87. QC rinsate sample AR420038 was colllected on 1 1 NOV89 at 1230. 

4.1 4.2.2 Analytical Design 

Request 486: The field parameters measured for Request 406 included pH, specific 
conductivity, and temperature. Parameters analyzed included vs%ratiiles, semivolatiles, 

Bs, pesticides, ICP-me%a%s, cyanide, and tritium oxide. 
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pesticides, PCBs, ICP-metals, cyanide, gross alpha and beta, ga ma scan, plutonium, 
tritium oxide, total uranium, and strontium-90, 

Request 417: The field parameter measured for Request 417 was organic vapor with a 
PID or flame ionization detector (OVA or HNU). Parameters analyzed included 
volatiles, semivolatiles, pesticides, P C ~ S ,  ICP-metals, cyanide, and tritium oxide. 

Request 418: The field parameters to have been measured for Request 41 8 included pH, 
specific conductivity, and temperature. Parameters to have been analyzed included 
volatiles, semivolatiles, ICP-metals, cyanide, gross alpha and beta, gamma scan, 
plutonium, tritium oxide, total uranium, and strontium-96. 

Request 419: The field parameters measured for Request 419 included pH, specific 
conductivity, and temperature. Parameters analyzed included volatiles, semivolatiles, 
I@$-metals, cyanide, gamma scan, tritium oxide, and strontium-90. 

Request 420: The field parameters measured for Request 420 included pH, specific 
conductivity, and temperature. Parameters analyzed included volatiles, semivolatiles, 
pesticides, PGBs, ICP-metals, cyanide, g r ~ s  alpha and beta, gamma scan (cabalt-60 and 
cesium-1 371, plutonium, tritium oxide, total uranium, an 

4.14.3 Field and Analytical Data 

Field Data: 

Request 406: The field data for Esrvironrnental Problem 9 are shown in Table 4.3.9. 

Measerrements for pH, conductivity, and temperature were requested for two wells. 

Measurements were to be taken before and after- co!/ecting the dd?OfatQry samples from 

each well. The measurements in the table am frcm the wed (Wedl ID 1 1 )  adjacent to 

Well 9. No measurements were made for the new well ~ ~ ~ l i  ID 12) adjacent to Wdi 6 
because it was considered a dry well. 
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Request 415: The field data for €nvironrnentaI Probk 9 are S ~ Q W ~  in Table 4.3.9. 

One set of measurements for conductiwity, pkd, and temperature was recorded. The 

relatively low conductivity value, as compared with other samples in the problem is 

notable. This request required that the three measurements be taken periodically until 

the readings stabilized; with only one reading, the objective was not satisfied. 

Request 41 6: 
no values were reported. 

Although conductivity, pH, and temperature measurements were requested, 

Request 41%: The dMd data for Environmental Problem 9 are shown in Table 4.3.9. 

Owe PPD reading of 15 ppm is given for this request which called for a maximum of 

eight readings 

Request 418: Because the well was no readings for conductivity, pH, and 

temperature coulc% 66 made. 

Request 419: No readings for conductivity, pH, and te 

this request. 

Request 420: 
request, 

No readings for conductivity, pH, and t ~ ~ ~ e ~ ~ ~ ~ r ~  w e r ~  reported for this 

Field Data Evaluation: 

Request 406: Because WQ trip blank were assigned the same numbers (AR40630 and 
-041) as the samples, the reported data are suspect. 

Request 487: The PIQ readings showed that volatile organi were present. If the 
sample numbers correspond to sruccessive depths, they represent the first 3 ft 

75 ft depth of the well. (Note: The ANL Samplin nalysis Pian and the sampling 
do not agree in terms of combining segments.) 

(AR487019) and the 21-24 ft (AW407086) depth. Re s were requested down to the 
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Request 420: Not applicable because no field data were reported. 

Analytical Data: 

Request 406: 

Anions and cyanide. There were 13 requests for cyanide in this category. Of these, 10 

were requests for cyanide in water systems and 3 were in soil systems. All samples 

were less than the detection level of 2 pg/L (water) ~r the hazardous waste 

classification level of 250 mghg for solids. For this request, the samples are AH406030 

and AR40604 I .  

Metals. Analytical results for metals in groundwater are presented in Table 4.3.9. Of 

the 12 metals detected, the following 5 were below either the CRDL or the IDL in both 

samp/es: barium, beryllium, cadmium, potassium, and vanadium. Zinc was detected at 33 

and 48 pg/L Other rnetak detected were aluminum, calcium, iron, magnesium, 

manganese, and sodium. 

PCBs and other extractables. 4,4’-DDD was found in an estimated concentration of 

0.091 pg/L in sample AR406030. 

Extractable orqanics. Analflical results for semivolatile organic compounds are 

presented in Table 4.3.9. Because Well 6 was dry, no data are given for samples 

AR406018 or AR406029. Samples At3406030 and AR406041 from Well 9 each had six 

detectable conpouslds present, but only bis(2-et~y~hexyllpht~alate could be identified in 

measurable amounts in both samples. Cancentratians of bis(2-ethylhexyl)phthaJate were 

0.030 and 0.023 mglL in these two samples. Those wert? the highest measured or 

estimated concesatsathns of any compound in the two samples. Butybenzy@hthalate was 

/d~ntifikd in sampSe ~~~~~~~~ with a c ~ ~ ~ ~ n t r ~ ~ i o ~  of QaOd5 a AB! other ~ ~ ~ ~ ~ u ~ ~ s  

det~cted in these samples were trsntativdy identifie and occurred in estimated 

~ ~ ~ ~ ~ ~ t r ~ t ~ o ~ ~  of 0.WQ mg/L or less 
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both were estimated a% less than 0.25 mg/kgo Sampk AR407019 had 27 detectable 

semivolatile organic compounds. Unknowns were detected in estimated concentrations of 

11 and 12 mg&g in this soil sample, Most of the other c ~ r n p ~ ~ n $ ~  identified were 

measured or estimated in concentrations of from I to 10 mgkg. Bis(2- 

e t ~ y ~ ~ e x y ~ ~ h t ~ a l a t e  and naphthalene were the only compounds ident i~ ie~ in measurable 

quantities (25 and 7.6 mg/kg, respectively). 

Volatile orqanics. There webe seven compounds detected in one sample and eight in the 

other. Methylene chloride and 1, I ,  I-trichloroethane were detected in the blank and in 

the samples. Methylene chhride had its highest ~ ~ ~ ~ ~ n t r ~ ~ i ~ n  (Q, 0 I5 mg/kg) in 

AR40 70 19. The 1, I ,  1 -trichdQroethane had its highest ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i Q ~  (0.0 I3 mg.%g) in 

AR407019. Concentrations of all other csmpsernds detected were estimated at /ess than 

0,026 m@g. Chloroform was detected in concentration of .018 mgkg in the rinsate. 

T&=ahydrofumn was tentatively dentified in both samples. 

Radiochemistry. SQ~! from the new well a ~ ~ c ~ n t  to Wed! (Well ID 12) (samples 

AR407086 and At74670 19) contained RQ detectable tritium. Rinsafe sample AR.407155 also 

contained no tritium. 

Request 408: 

Anions and c-yanide. No samples were collected due to insufficent well volume. 

Extractable oraanics. No samples were collected due to inserfficent well volume. 

Volatile oraanics. There were four compounds i ~ e n t i ~ e ~  in this baiber sample. Of 

these fuur, toluene was also present in the blank. A%% c ~ ~ ~ e n t ~ ~ t ~ ~ ~ ~  were below 

quaratitation limits and were all estimated at less than 

Radiochemistry. Ns samples were collected due to insufficmt well vohme. 
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Radiochemistry. 

tritium per liter. 

Two water samples in upgradient Well 1 contained 7 10 and 250 pCi of 

Request 41 2: 

Anions and cyanide. Samples were not collected due to low level volume. 

Extractable omanics. Analytical results for semivolatile organic compounds are 

presented in fable 4.3.9. There was one compound detected in one of these (bailer) 

samples and six compounds were detected in the other. BEs(2-ethylhsxy1)phthalate was 

detected in concentrations too small to measure (estimated 0.008 mg/L) in both samples. 

The other 5 compounds (all unknowns) were detected in sample AR412027. The greatest 

estimated concentration of these unknowns was 0.012 mg/L. 

Volatile oraanics. There were six C Q ~ P O U M ~  identified in each of these bailer samples. 

TWQ of these compounds (methylene ch/onde and acetone) were also present in the 

associated blank. All concentrations were estimated at less than 

Radiochemistry. Samples were not cokxted due to low level volume. 

Request 413: 

Anions and cyanide. There were 73 requests for this problem. Of these, 10 were 

requests for cyanide in water systems and 3 were in sod systems. A11 samples were less 

than the detection level of 2 pg/L (water) or the hazardous waste classification level of 

250 mg/kg for solids. 

Metals. Analytical results for metals in groundwater are presented in Table 4.3.9. Of 

the fen metals detected, the fo;l;lowing four were below the CRDL in both samples: 

barium, beryllium, iron, and vanadium. Other metak detected were aluminum, calcium, 

magnesium, manganese, potassium, and sodiume 
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Extractable organics. Because samples were not retained by BCB for analysis (no OVA 

readings above instrument background), no analytical data were available for this 

reqilest 

Radiochemistry. Because samples were not retained by BCD for analysis (no OVA 

readings above instrument background), no analytical data were available for this 

request. 

Request 41 5: 

Anions and cyanide. There were 13 requests for this problem. Of these, 10 were 

requests for cyanide in water systems and 3 were in soil systems. All samples were less 

than the detectbn level of 2 pgiL (water) or the hazardous waste classification level of 

250 mghg for solids. 

P” Metals. Of 

ths I7 metals detectedr the following 1 1  were below either the CRDL or ID1 in both 

samples: aluminum, arsenic, barium, cadmium, copper, mercury, nickel, potassium, 

se8slnium, thallium, and vanadium Other metals detected were iron, magnesium, 

manganese, sodium, and zinc ( I  990 pg/6), 

Asaal’ical results for metals in ~ ~ ~ ~ ~ d w a ~ ~ r  am presented in Table 4.3.9. 

Extractable organics. Anal‘ytical results for seSaabva/atik organic compounds are 

presented in Table 4.3.9. There were four compounds selected is, one of these samples 

an# seven compoernds in the other. There webe three identified compounds and two 

u n ~ n ~ ~ ~  compounds detected in the blank which webe also detected in estimated 

conctmbrations sd less than 0.1 mg/L in m e  or both of the samples. Only two 

compounds were detected in the samples and not the blank, and these compounds 

were both unknowns with estimated concentrations ob less than 0.875 mg11. 

Volatile smmics. There were five ~ ~ ~ ~ ~ u ~ ~ s  identified in each ob these two 

groundwater samples. Methykme ~~~~~~~e was also detecsbe?d in the blank. All 

concentrations were estimated at 0.005 mgA or less. 
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were measured or es ated at less than 0.070 mg/kg. 

The highest estimated concentration was toluene at 0.069 mg/kg. All others were less 

than 0.030 mgikg. 

Radiochemistry. Grab sample AR417011 from this new well contained 185 pCi/L of 

tritium. 

Request 41 a: 

No samples were collected from this well because the well was dry. 

Request 41 9: 

Anions and cyanide. These were 13 requests for this protabem. Of these, I0 were 

ts for cyanide in water systems and 3 were in soil systems. All samples were less 

than 61.16 detection level of 2 pg/L (water) or the hazardous waste classification level of 

250 m@g for soMs. 

h&taIs. Anal’ical resullds for metals in groundwater are presented in Table 4.3.9. Of 

the 17 metals detected, the following 9 were below either the CRDL or the IDL in both 

sampkx akminum, barium, cadmium, chromium, copper, lead, nickel, potassium, and 

vanadium. O%ks metals d&ected were calcium, iron, magnesium, manganese, sodium, 

and zinc (42 pg/L,L 

Extractable omanics Anal’ical results for semivolatile organic compounds are 

presented in Table 4.3.9. Bis(2-ethylhexyl)phthalate was identified in both of these 

bailer samples, and an unknown (which was also detected in the method blank) was also 
detected in both samples. The highest measured or estimated concentration of these 

~~~~~~~~~ was 0.050 mg/L of b ~ ~ ~ ~ - e t ~ y ~ ~ e x y ~ ) ~ ~ ~ ~ ~ ~ ~ ~ e  in sample AR4 I90 19. 

Volatile srqanics. There were ten compounds identified in each sf these bvo bailer 

sampks. The highest measured concentrations were I, f -dicba/oroethane at 0.829 and 
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Radiochemistry. Two upgradient Well MW-1 water samples contained from 350 to 690 
pCWL of tritium. One sample contained 1.9 pCi of strontium-90. Uranium-234 (3 x 

10-4 pg/L), uranium-235 (from 0.03 to 6.86 pg/L) and uranium238 (4.5 - 4.7 Bg/L) also 

were detected. Rinsate sampla AR420038 contained tritium total strontium (2.2 pCi/L), 

and uranium-234 (3 x 10'5 pg/L) and uranium-238 (0.27 pg/L). 

,Analytical Data Evaluation: 

Request 406: 

Anions and cvanide. Instrument ~ a ~ ~ b r ~ t ~ ~ n  with ~ ~ ~ ~ ~ ~ ~ ~ n t  uality control solution 
confirmation and calibration blanks were in compliance; these and other considerations 
(refer to Environmental Problem 2) make the results reliable. 

Metalso Zinc was the only metal of interest detected above the CRDL in the samples 
for Request 406. 

PCBs and other extractables. None of the PCSs/pestisides detected in these samples 
were in concentrations high enough for confirmation by C/MS. Sample AR467019 
contained an estimated 3.5 pg/L of endrin, 

Extractable oraanics. Only bis(2-ethylhexyl)phth;mlat~ csul[d be identified in measurable 
amounts in both samples. Concentrations of bis(2-e%hylihexyl)ph~~~~ate were 0.030 and 
0.023 mg/b in these two samples. Phose were the highest measured or estimated con- 
centrations of any compound in the two samples. ~~~~~~~~~~~~~~~~~~~ as identified in 
sample AW406630 with a concentration of 8.015 mg/L All other compounds detected in 
these samples were tentatively identified and occurred in estimated concentrations of 
8.020 mg/L or less. 

Volatile orqanics. All concentrations were estimated at under 0,010 rn /Lo The analysis 
kaleling time was exceeded by 50-95 days. 
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Radiochemistrv. Analytical instrumentation was verified daily. All continuin 
calibrations were within 10% of the initial instrument calibration. 
control results were within acceptable ranges, radiological data are considered reliable. 

Because all laboratory 

Request 408: 

Anions and cvanide. NA. 

Extractable orQanics. NA. 

Volatile organics. All concentrations were estimated at less than 0.010 mg/L. The 
analytical holding time was exceeded by 56-95 days. 

Radiochemistry. NA. 

Request 46 I : 

Anions and cvanide. Instrument calibration with subsequent quality control solution 
confirmation and calibration blanks were in compliance; these and other considerations 
(refer to EnuirsnmentaB Problem 2) make the resullts reliable. 

-. Metals. Six metals of inteaest--bariurn, cadmium, chromium, copper, nickel, and zinc-- 
were detected above the CRDL in the samples for Request 41 1. 

PCBs and other extractables. None of the PCBs/pesticides detected in these samples 
were in concentrations high enough for confirmation by GUMS. Sample AR407019 
contained an estimated 3.5 pg/L of endrin. 

Extractable sraanies. An ~~~~~~n phthalate was resent in an estimated concentration 
0% 0.4 4 mg/b in sample AR411015 and was also ~~~~~~~~ in the analytical biank. No 
other compounds were detected in estimated Concentrations of greater than 0.01 8 mg/b. 
Ns compounds were identified in measurable quantities in either sample. 
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PCBs and other extractables. None of the PCEWpesticides detected in these samples 
were in concentrations high enough for confirmation by GC/MS. Sample AR407019 
contained an estimated 3.5 pg/b of endrin. 

Extractable orclanics. No semivolatile organic compound was positively identified in 
these samples. No tentatively identified or unknown semivolatile organic compound was 
estimated to have concentrations higher than 6.031 mg/L. 

Volatile orcganies. All concentrations were estimated at .005 mg/L or less. All 
analytical holding times were exceeded by 50-95 days. 

Radiochemistry. Analytical instrumentation was verified daily. All continuing 
calibrations were within 1 0% of the initial instrument calibration. Because all laboratory 
control results were within acceptable ranges, radisbgicai data are considered reliable. 

Request 41 4: 

Anions and cyanide. NA. 

Extractable orrranics NA. 

Radiochemistry. NA. 

Request 41 5: 

Anions and cyanide. Instrument calibration with subsequent quality control solution 
confirmation and calibration Idan ks were in compliance; these and other considerations 
(refer to Environmental Problem 2) make the results reliable. 

Metals. 
41 5. 

Only five metals were detected ab~ve  the CRDL in the samples for Wequest 
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Radiochemistry. Analytical instrumentation was verified daily. AI1 continuing 
calibrations were within 1 0% of the initial instrument calibration. Because all laboratory 
control results were within acceptable ranges, radiological data are considered reliabie. 

Request 418: NA. 

Request 41 9: 

Anions and cyanide. Instrument calibration with subsequent quality control solution 
confirmation and calibration blanks were in compliance; these and other considerations 
(refer to Environmental Problem 2) make the results reliabl 

Metals. Only six metals were detected above the CRDL in the samples for Request 41 9. 

Extractable orqanics. The highest measure or estimated concentration of these 
compaeands was 8.850 mg/L sf bis(2-ethy1hexyl)phthalate in sample AW419013. 

Volatile organics. The highest measured concentrations of 1 ,l -dichIoroethane were 0.029 
and 08630 mub. These were also 0.912 an 0.013 mg/L of 1 , I  , I  -tr~c~loroethane 
measured in these respective samples. A%! other measured or estimated concentrations 
were less than 0.010 rng/L. Methylene chloride was also present in the blank. 

Radiochemistry. Analytical instrumentation was verified daily. All continuing 
calibrations were within 1 0% of the initial instrument calibration. Because all laboratory 
control results were within acceptable ranges, radiological data are considered reliable. 

Request 420: 

Anions and cyanide. Instrument calibration with subsequent quality control solution 
confirmation and calibration blanks were in compliance; these and other considerations 
(refer to Environmental Problem 2) make the results reliable. 
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was extremely slow, Le., 25 ml, per day, and final me 
inordinate waiting time. The overall analytical rating is Quality Level II. 

Request 413: 
Quality Level I I .  The overall analytical rating is Quality Level 11 .  

The sampling plan is rated Quality Level I; the field sampling is rated 

Request 414: 
Quality Level 111. An overall analytical rating is no% applicable. 

The sampling plan is rated Quality bevel I; the field sampling is rated 

Request 415: The sampling design is rated Quality bevel II; and the sampling is rated 
Quality Level I. The overall analytical rating is Quality bevel I. 

Request 416: 
Quality Level II. An overall analytical rating is not applicable. 

The sampling plan is rated Quality bevel I; the field samplin 

Request 417: 
Quality Level ! I .  The overall analytical rating is Quality Level II. 

The sampling plan is rated Quality bevel I, the field sampling is rated 

Request 418: The sampling plan is rated Quality L vel 1. There is no rating for field 
sampling and analytical chemistry because the well was dry. 

Request 419: The sampling plan is rated Quality Level I. 
is Quality Level II. The o~erall analytical rating is Quality Level 1. 

The rating for the field 

Request 426: The sampling plan is rated Quality Level I .  The ratin 
sampling is Quality Level I ! .  The overall analytical rating is Quality bevel 1. 
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Request 417: The rating of Quality Level II is mainly based on insufficient field data. 

Request 418: The Quality Level rating is I .  

Request 419: The Quality bevel I I  rating is based mainly on the absence of requested 
field information. 

Request 420: The Quality Level I1 rating is based mainly on the absence of requested 
field information. 

Analytical Data: 

Request 406: 

Anions and cyanide. The data are Quality Level 1. 

Extractable oraanics. Qata were of Quality Level Ill due mainly to mass spectral 
uncertainty (for tentatively identified compounds) and occasionally to surrogate recovery 
problems or concentrations being bebw ~ ~ a ~ ~ ~ ~ a ~ ~ ~ n  limits. 

Volatile organics. All results are Quality Level 111. 

Radiochernistrv. All data are Quality Level 1. 

Request 407: 

Anions and cyanide. The data are Quality Level 1. 

Extractable OrQaniCs. Data were of Quality Level I l l  inly to mass spectral 
uncertainty (for tentatively identified C Q ~ T ~ O U ~ ~ S )  an occasionally to surro 
problerrss or concentrations being elow quantitation limits. 
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Radiochemistry. All data are Quality bevel 1. 

Request 41 2: 

Anions and cyanide. NA. 

Extractable organics. Data were of Quality Level 111 due mainly to mass spectral 
uncertainty (for tentatively identified compounds) and o c ~ ~ ~ j ~ n ~ ~ ~ y  to surrogate recovery 
problems or concentrations being below quantitation limits. 

Volatile orcmnics, All results are Quality Level I except results for target volatile 
compounds detected at levels below the quantitation limits. 

Radiochemistry. NA. 

Request 41 3: 

Anions and cyanide. The data are Quality bevel 1. 

Extractable organics. Data were of Quality Level I K I  due mainly to mass spectral 
uncertainty (for tentatively identifie ~ ~ ~ ~ o ~ f l ~ ~ ~  and ~~~~~~~~~~~y do surrogate recoveqi 
problems or concentrations being below quantitation iimits. 

Volatile oraanies. All results are Quality Level 111. 

Radiochemistry. All data are Quality Level 8 .  

Request 41 4: 

No analytical data were available fat- this request because samples were not retained by 
the $~~~~~~~ team. 
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Request 41 8: 

Because the well was dry, no water samples could be collected. 

Request: 419: 

Anions and cvanide. The data are Quality Level 1. 

Metals. Analytical results were Quality Level I except for iron, sodium, and zinc at 
Quality Level II. 

Extractable oraanics. Data were of Quality Level I l l  due mainly to mass spectral 
uncertainty (for tentatively identified compoernds) and occasionally to surro 
problems or concentrations being below quantitation limits. 

Volatile organics. All results are Quali Level I except results for target volatile 
compounds detected at levels below the quantitation limits. 

Radiochemistry. All results are Quality Level I .  

Request 428: 

Anions and cvanide. The data are Quality Level 1. 

Metals. Analytical results were Quality bevel I except for aluminum at Quality Level II. 

PCBs and other extractables. 
because the surrogate standard was not found in the specified retention time window. 

Data for AR411026 and AR420038 are Quality Level Ill 
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Environmental Problem: 9 
Request Number: 407 

Figure 4 .9~.  New Well Site in the $00 Landfill Area 
18 Ft. North of Existing Weil 6 (Request 407) 
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Environmental Problem: 9 
Request Number: 408 

i -go 

Figuse 4.9e. New Well! Site in the $0 
10 Ft. South of Existing Well 6 (Request 408) 
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Environmental Problem: 9 
Request Number: 414 

Figure 4.91. New Well Between DH-3 andl Borehole 4 at Plot M (Request 414) 
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Environmental Problem: 9 
Request Number: 416 

31 9 
AREA 

50' 
1 20Q' 

\ N%W WELL LOCATION 

we 43k. New Well Located Along South Edge 0% the 319 Landfill Area (Request 41 6) 
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Environmental Problem: g 
Request Number: 418 

Figure 4.9mm Monitoring Well MW-3 Sauth of the 3119 Area 
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Environmental Pmblem: 9 
i4equest Number: 420 

MW-2 

MW-1 

figure 490. Existing Manitorin Weit MW-4 (Request 420) 
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T A B L E  4.4.9 GROUNDWATER SAMPLE LOCATIONS AND SAMPLE VOLUMES 
E N V I R O N M E N T A L  PROBLEM 9 

SAMPLE 
WELL ID NUMBER DATE 

SAblPLING VOLUME 
METHQD (Ll 

1 
1 
3 
3 
10 
10 

MW-3 
MW-3 
MW-3 
MW-2 
MW-2 
MW-1 
M W - 1  
CdW-f 

AR406018  
AR406029  
A R G O 6  0 3 0  
AR406041 
Ai3408010 
AW408021 
AW4110lli 
ARrk11026 
Ai3412616 
AR412029 
A R 4  12038 
AR412049 
A R 4 1 3 Q l 7  
AR413028 
AR41305. l  

A R 4  1419 18 
AR414029 
A R 4 f s i O S O  
AR414841 
AW414052 
AR414065 
AR415019 
AR41f020 
AW4 3-60 %. 0 
A R 4  16 8 2  f 
AW4186 1% 
AIW41%Q23 
AW4 18034  
ARPp 19 Q 13 
ARG19024 
A R 4 2 0 0  14 
Ai2420027 
AW420038 

Aft413062 , 

. 

. 

. . 

. 
a 

B AILE 
BAILER 
PUMP 
PUMP 
BAILER 
BAILER 
BAILER 
B A X L E R  
BAILER 
BAILER 
BAXLfR 
B A I L E R  
POM 
PUM 
PUN 
PUNP 
ZDAXLER 
BAILER 
BAILER 
BAILER 

AILEW 
AIbER 

PUMP 
BAILER 
BAXLEW 
BAILER 
B A I L E R  
BAILER 
B A I L E R  
SAPLER 
B A I L E R  
BAILER 
BAILER 
BAILER 
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4.1 5.2 Sampling and Analytical Design 

4.1 5.2.1 Sampling Design 

Request 500: Laboratory Sewer Wastewater Treatment Facilities - Water (Figs. 4.1 Oa 
through 4.1Om). Three grab samples were to be collected (Sampling Method: 
References E4.2A and E4.3.2) from one full retention tank in each area identified in the 
ANL Sampling and Analysis Plan and from the meter and screen chamber at the 
laboratory sewer wastewater treatment plant. Samples for volatile organic components 
were to be collected before and after circulating the contents of the tanks. Retention 
tanks were to be recirculated approximately 2Q mits b to ensure complete 
mixing of the tank's c ~ ~ t e n t s .  Sampling times were to be sellected on three (or more) 
nsn-consecutive days to complement the sampling schedule. It was assumed that the 
discharge of the re ten th  tanks was essentially random, dependent upon the activities 
in each facility, and that the random selection of sampling times would provide data 
representative of routine discharges. pH, temperature, and specific conductivity were to 
be measured each time a sample was collected. 

NOTE: When necessary, various tanks reference throughout the sampling 
design description for Request 500 are referred to by .aa tank num 
associated with their supportin documentation e.g . uwey requests, 
sampling fogs, and ANL tank numbers. Example: ANL Sampling and 
Analysis Plan Tank Location 2 is Argonne Tank number M-13 and will 
be referred to as Tank 2 [M-131. 

Buildina 200 Retention Tanks--Tank Locations 1 through 4 (Fi = 4.1Oa). The Sampling 
Team arrived at Building 200 on 09NOV87 at 11 15. The team contacted Bruce Necker 
and Larry Sa%lardl from the Building 200 maintenance department. The tanks were 
repsfledOy radioactive. A gamm w was conducte around the tanks and 
samples. No elevated readings were detected. Althsu h samples were scheduled to be 
esl9eeted from three M-wing tanks (Tank Locati KP 2 [ANL Tank Number M-131, Tank 
Location 3 [ANL Tank Number M-141, Tank Location 4 [ANL Tank Number M-15]), the 
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not collected from Tank 4 (M-15) on I 1  NOM7 (see 18NOV87) because the tank was still 
empty. 

On the third day’s sampling for Wing M, the Sampling Team arrived on 13NOV87 at 0900 
to collect samples from Wing M Tank Location 2 (M-13) (capacity 1500 gal.). The GM 
survey meter registered 50-70 cpm near the spicket where samples were taken. Sample 
AR500604, collected at 0904 before circulation, was gray in color with a strong chemical 
odor. Sample AR500488, collected at 0920 after circulation, was relatively clean and had 
fewer suspended materials, but it still had a strong ~ ~ e ~ i c a ~  odor. Larry Ballard was 
the ANL contact. Grab samples AR500615 a A ~ ~ ~ ~ ~ ~ 9  were at collected from Tank 3 
(M-14) on 13NQV87 because of cross-contaminatiocn c n e e m  of ANL Lab Operator Larry 
Balllard. Grab samples AW500626 and A ~ ~ ~ ~ ~ ~ 2  could not e collected from Tank 4 
(M-15) on 13NOV87 (see 18NQM87) because it was still empty. 

On 18NOV87, the Sampling Team revisite Tank ~ ~ ~ ~ t j o n  4 (ANL Tank umber M-15) in 
M of Building 286. The team spoke with John Wederitck and John Nelson. The 

team learned that 1000 gal. of liquid were in the tank (capacity 1700 gal.) on the 
morning of 18NQV87. The operator had hegun to pump out waste prior to the team’s 
arrival. At 
approximately 1 400, the team collected ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ o ~  sam lles AR500166, -397, and -626 
and post-circulation samples -046, -273, and -58 A!% samples for Tank 4 (M-15) were 
collected at the same time because the volume in the tank represented the only waste 
accumulated over a 2-1 12 week period. 

At the time of sampling, Tank 4 (M-15) ~0~~~~~~~ approximately 600 gal. 

Buildina 200 Retention Tanks Off WincJ R (‘Tank Location 1 [ANL Tank Numbers 1 and 
(Fig. 4.10~). On the first day’s sampling at Tank Location 1, sample AR500137 was 

collected on 09NOV87 at 1405 from C Wing Argonne Tank 6 (Tank Location 1 as 
specified in the sample log) before bank ~ ~ ~ ~ ~ l a t ~ ~ n .  The sample appeared to be clear 
and foamy with a strong metallic adss. AB! six tanks in this room w re in sequence 
held approximately the sa 8 amount and ty 
operator, Mr. Larry Ballard, said that the tanks dlected wastes from Wings A, E3, 
C in Building 200. Tank 6 (ANL Tank Location 1) had a capacity of 1600 gal. and 

and 
The 
and 
held 
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200 gal. Tanks 5, 6, 7, and 8 all received waste from the same wings (A, €3, and C) of 
the building and were considered comparable. Samples were again collected from this 
location on 11NOV87 from Argonne Tank 5 (3000 gal. capacity) which contained 
approximately 2500 gal. of liquid. All of the other tanks at this location were dry. 

The tanks at Tank Location 7 were checked on 05NOV87, 09NOV87, 11N 
18NOV87 and were found to be empty each time. No samples were collected from Tank 
Location 7. 

Please see text associated with a specific location for detailed information on specific 
samples collected in Building 202. 

Suildina 202 Retention Tanks Off Winq 0 (Tank Location 5) (Fig. 4.lO.d). The Sampling 
Team arrived at this location on 05NOV87 at 1530. Samples AR500171 and AR500057 
were not collected from the Tank Location 5 because the tanks were empty. 

Ow 09NOV87, the team returned to this location at 1055. The operator, Charles Brown, 
indicated that the tanks (5 and 6) were empty. After physically checking, the team 
determined that samples AW500460 and AR500284 could not be collected. Tanks 9 and 10 
received waste from Wings 0 and W 0%: Building 262, Tank 9 hael Srrmll amount 
approximately 200 gal. out of a 1568 gal. capacity of liquid, bent not enough to sample. 

On 11 NQV87 the team arrived at 1 O W .  Samples AR500 7 and AR500513 could not be 
collected because the tank  were empty or contained too small a volume to sample. 
Tank 9 had approximately 460 gal, out of a 1500 gal. capacity. 

The team again visited the tanks on 18NQM89 between 1Q30 an 1130 and found that the 
t a n k  were emp or contained too small a volume to sample. The Tank 5 location was, 
therefore, not sampled. 

Basildiwa 202 Retention Tanks on Sewice Floor in Room E067 (Tank Locations 6, 7, and 
8J (Figs. 4.16e and 4.16f). On 05fUOV87, the team collected Tank Location 6 samples 
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The Sampling Team returned to the Tank 7 location on 18NOV87 at 1030. Again, 
samples could not be collected because the tanks were empty. 

Buildina 203 Retention Tanks 1 and 2 Off Central Corridor (Tank Location 8) (Figs. 
4.10g and 4.IQh). The Sampling Team arrived at this location on 05NOV87 at 1052. 
Samples were to be obtained from two 1600 gal. capacity tank located next to Cooling 
Tower 26 ALZ. The tanks (Argonne Tanks 1 and 2) w re found east of the central 
corridor in a containment sump. Tank  1 and 2 were in series, with Argonne Tank 1 
being the main retention tank. 

QC rinsate! sample ARSBO717 was collected at 1052, Sample AR500206 was collected from 
Tank 1 at 1100 prior to tank circulation. It appeared to musky brown in color. 
Sample AWSOQO8O was collected at 1150 after circulation. The sample was a clear liquid. 
The temperature at the time of sampling was %5-80°F. 

09Nov8Ta kgOtV ' l8  %an 2 was sampled 
(see Fig. 4.1Og). Sample AW500433 was collected at 0903 before tank circulation. The 
sample was translucent with suspended particles. Sample AW508319, collected at 0920 
after circulation, was clear gray with suspended particles. 

For the third set ob sarnpies, the team arrived on 11NOM87 at ~ ~ p ~ ~ x j ~ ~ t ~ l y  0845. 
Sample AR560660 was colllected from A onne Tank 1 at 0845 before circulation of the 
tank contents. Sample AW500546 was collected at 090 following circulation of the tank 
mntents 

build in^ 205 Retention Tank  flank Location 9) (Figs. 4.10i and 4.10j). The 
Team arrived at Building 265 on 09NOV87 at approximately 1000. The team contacted 

Curtain of the A M  Maintenance Department. These were ten tanks in the 
~~~~~~~~ 205 retention tank area. Samples A 

8WflB Tank E%-4, which handed most of t 
Sample AR560217, collected at 1013 prior to ci dear with a yellow 

tint. Sample AR500091, c o k t e d  at 1042' after ci a yellow tint with 
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32QO gal. Sample AR500455, collected from Tank 1 bef re circulation, was murky and 
slightly brown in coloration with a slight chemical odor. Sample AW500331, collected at 
1580 after circulation, was less murky, a light amber color, and had a slight chemical 
odor. Sample AR500466, collected from Tank 2 before mixing, was less murky, a slight 
amber color, and had a slight chemical odor. Sample R500342, collected from Tank 2 
after mixing, was slightly cloudy, yellowish in color, and had a slight chemical odor. 

FOP the third day's sampling, the team arrived on location 17NOV87 at approximately 
1030. ANL personnel again took the team to the tanks to be sample 
Tank  1 and 2 (Tank Locations 10 and 11). The operator ~ ~ ~ ~ c a ~ ~ ~  that each tank held 
approximately 3600 gal. The area was radiation scanned. A stainless steel beaker was 

to co%%ect the sample, which was taken from a spicket b tween the two tanks. 
Three full beakers comprised one sample set. Personnel and equipment were checked 
for surface contamination before leaving the building. Sample AR500682 was collected 
from Tank 1 at 1030 befsrQ tank circulation. The sample was cfou 
chemic& odor, Sample AR500568 was collected at 1120 after Tank 1 circulation and was 
cloudy with a chemical odor. Sample AR500693 was collected from Tank 2 at 1055 prior 
to tank circullatissa. The sample was cloudy with a strong chemical smell. Sample 
AM00579 was collected from Tank 2 at 1120. The sample was cloudy with 
smell, 

Laboratow Sewer Wastewater Treatment Plant Meter and Screen Chamber (Fig. 4.1 Om). 
The team arrived ab the LaboratoPy Sewer Wastewater Treatment Plant meter and 
screen chamber on 69NQV87. The plant operator was contacted and showed the team 
the sample location. Sample ARSOQd26 was collected at 1423. The edia was clear, but 
had a chemical odor. The sample was collected with a decontaminated stainless steel 
dipper. 

On the second day of sampling, the team arrived at the ~~~~~j~~ location an 11NQV87 
ab approximately 0955. Field preservative blank ARSQ was collected at 6955 with a 

lass beaker. Grab sample AR500353 was coliected at 1000 with a stainless steel dipper. 
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approximately the same time. 

1 .3 and 1.4, and the pH was slightly acid at 6 1 - 6 2  

The results showe that the conductivity ranged between 

Tanks off Wing R--TwQ samples were collected each day on three separate days--one 

taken p r f~s  tu mixing and the other after mixing- Conductivity ranged from 1. 1 to 1.6 

rnSkm, pH from 7.5 to 8.4, and the temperature from 19 to 21OC. The largest 

variation occurred on the second set of samples, before and after mixing. The 

conductivity was 1.6 before and 1. 1 after the pH changed from 7.5 to 8.1. 

In the other samples, the change was about 0. I units in conductivity and pH. 

Buildina 202 Retention Tanks: 

Tanks off Wing O--The six samples to be taken over three days before and after mixing 

were not c o k t e d  from Tank Location 5 ecause the tank was e 

Tanks on Sewice F/oss h Room EOG7--On the first day sb s a ~ p ~ ~ ~ ~  at this location, the 

sample was obtained from Tank Location $; the readings (before and after) were 1.9 and 

1.8 fur conductivity, 8.0 and 7.8 for pH, and 25 and 2 C for temperature. On the 

second sampling day, the team obtained samples from Tank Location 7 because the tank 

kdh The readings b and after mixing were 0.83 and 1.6 for 

ccmductivity; 8.0 and To$ for pH; and noted above. The 

third set 0% measurements, taken from Tank Locati0n 7, were 1.6 and 1.8 fur 

conductivity; 7.5 and 7.6 for pH; and 29’C 

Tank on Service Floor in Wing Q--The tank was empty for the three separate days the 

sampling team visited Tank Location 7. 

Building 203 Retention Tanks off Central Corridor 

There were two tanks at this iocatioa on the first and third day3 sampling. The waste 

came from AM6 Tank 1. The c o ~ ~ ~ ~ i v ~ ~  madings were constant for both the pm- and 

psst-mixed samples on the different days at 1.5 mS\cm. The pH range from 7.6 to 8.2 
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mixing (ti. 1 for Tank 7 and 5.3 for Tank a), 
2 9 C .  For Tank 2, they were 23 and 2 9 C  

The temperatures in Tank 7 were 21 and 

Laboratow Sewer Wastewater ?reatment Plant Meier and Screen Chamber: 

Three samples were collected from this location on three separate days. On the first 

day, the conductivity was 53 and the pH was 4. the next sampling day, the 

conduciivity decreased to 7.6 and the pM increased to 8. I .  On the third sampling dayf 

the conductivity fusdher decreased and measured 0.33, whereas the pM remained 

relatively constant at 8.0. The temperature increased one degree each time from 16 to 

77 to d8e. 

Fiield ]Data Evaluation: Fieid measuremenk were made over a two-week time span 
involving approximately 6 days when actual measurements were taken. Because the 
instrument used to make measurements was calibrated before use, the data are reliable. 
Changes observed are associated with the c ~ ~ ~ g ~ f l ~  character of the waste pro 
they are being added to the tanks during the sampling period. 

Analytical Data: 

Anions and cyanide. %Re results of the cyanide analysis are shown in Table 4.3.10. 

Each tank location analysis is discussed separately. The results represent samples taken 

after mixing. 

Berildina 208 Retention Tanks: 
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Buildina 306 Chemical Retention Tanks: 

Building 306 Chemical Retention Tanks--Tanks 1 and 2 were sampled on three different 

days, On the first day, Tank 1 contained 13 pg/L (AR500104) and Tank 2 contained 21 

JA@L (AR560715). On the second and third day, both tanks were at detection levels 

(AR50033 I ,  -342, -568, -579). 

baboratory Se web Waste Water Treatment Plant--Three samples were collected. 

all contained cyanide during the sampling period. 

pg/L (AR500126); the second, 9 pg/L (AR500353); and the third day, 8 pg.L (AR5QOSSO). 

They 

7he first day's sample contained 70 

Metals. Ana/ytiM/ results for metals for Request 566 samples from sealed containers are 

presented in T a b l ~  4.3, 10. 

Samples AR500073, -24, -46, -68, -80, and -9d--86 the 23 metals debtxted, the following 

8 were bebw either the CRDL or ID$ in all six samples: antimony, arsenic, barium, 

besgrllium, cobalt# selenium, thallium, and vanadium. Of the remaining metals defected, 

cadmium ranged between 74 and 19 pg/L, chromium from 29 to 274 pgL, copper from 

282 to 738 pg& lead from 9 to 156 pg/L, mercury from 0.58 to 34 pg/L, nickel from 44 

to 178 p@19 sdves from 15 to 23 p@, and zinc from 24 to 2880 pg/.. Ofher metals 

detected were aluminum, calcium, iron, magnesium, ma nest?, potassium, and sodium. 

Samples AR500104, -1 15$ -726, -240, -251, and -2 f the 26 metals ddected, the 

fo/\owing 4 were below either the CRDb or the ail six samples: antimony, 

selenium, arsenic, and thallium. 86: the remaining metals detected, arsenic was 13 pgL 
in one sampk, b a ~ m  ranged between 256 and 2580 pgll.., beryllium was 38 pg/L, 
cadmium ranged from 15 to 7340 pg/L, chromium ranged from 16 to 77,600 pg/L, cobalt 

was 136 pgL, copper ranged from 26 to 165,000 pg/L lead ranged from 5 to 87,500 
pgiL, mescury ranged from 0.28 to 45 pgL, nickel ranged from 52 to 2633 pg/Ls and 

zinc ranged from 26 to 53,3QO,OQ0 pg/L 0th r metals detecte were a l m i n m ,  calcium, 

eskm, manganese, potassium, sodium, and vanadiu 
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in sample AR500342. Benzoic acid was estimated at 0.250 mg/L in sample AR5QB115 and 

measured at 0.130 mg/L in sample AR56Q331, Other compounds were almost always 

measured or estimated in concentrations of less than 

Volatile oruanics. The number of compounds detected in individual samples (of 57 
samples) ranged from 6 to 24, with 1 1  be the median value. Only eight samples had 

17 or more compounds detected. 

Acetone was present in all the samples and also in blanks. Acetone often exceeded the 

calibration range. In these cases, the highest estimated concentration was 8.7 mg/L in 

s m p k  AR500397. The highest measumd concentration was 1.42 mg/L in sample 

AR5OO693, but all other measured concentrations were less than I m/L. 

Benzene was present in all samples, with the highest estimated concentration at 0.130 

mg/L 

Cabon disulfide was occasionally present in samples an also in the blank 

C h l ~ ~ ~ f ~ r m  was measured at 0,140 mg/L in three samples, at 0,145 mg!L in another, 

am# exceeded 0.100 mgVL in several other samples. It also exceeded the calibration 

range in several samples, a d  in two of those cases it was estimated in concentratkms 

of over 0.600 mg/L 

Methylene chloride was present is7 some bdanks and in all $ ~ ~ p ~ e ~ ~  The highest 

measured concentration was 0.4 mg/L in AR500502. When methylene chloride exceeded 

the calibration range, its hl'ghest estimated cmcmtratSom was 1.6 

Tolursne was present in a// samples, with a highest estimated cowcewtratim of 0.11 mg/L 

in sample AR500444. AI! other concentrations were estimated at less than 0.100 mg/L. 
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Analytical Data Evaluation: 

Anions and cyanide. The detection limit for cyanide in water is 2 p.g/L. The 
spectrophotometer used was calibrated daily and the ~ j ~ r a t ~ o n  verified with EPA 
quality control solutions. In addition, calibration blanks were prepared an 
each calibration. All recorded results are in compliance ( i a ,  less than 2 pg/L). A11 
duplicate results determined i this problem are in compliance k20 RPD). Five of the 
spikes used in evaluating this probiern were not in control (discussed in respective 
locations). All holding times were met. With these quali control measures, the 
results are reliable except where noted in respective locations. 

Building 200 Off Wing M--Sample AR5004C.88, taken on the third day from Tank 
Location 2, had spike recovery that was not in compliance. Samples AR500046 and 
AR500273, taken from Tank Location 4 (Tank M-l5), also showed spike recoveries that 
were not in compliance. 

Building 280 Off Wing R--All results are reliable. 

Building 202 Retention Tank Off Wing 0--No samples were collecte 

Building 202 Retention Tanks On Sewice F~OOP in Room EO 7--All results are reliable. 

Building 202 Retention Yanks in Service Floor Wing Q--No samples were collected. 

Building 203 Retention Tanks Off Central CQrridor--All results are reliable. 

Building 205 Retention Sank-TRe two results given are reliable. 

~~~~~~~~ 306 Chemical Retention Tanks--Sarnples taken on the thi day from tanks 1 
and 2 (AR500568, -579) showed spike recovery not in compliance. Previous days’ 
samples were also bellow detection limits. 
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was present in some blanks and in all samples. The highest measured concentration of 
methylene chloride was O A  mg/L. When methylene chloride exceeded the calibration 
range, its highest estimated concentration was 1.6 rng/L. Toluene w s present in all 
samples, with a highest estimated concentration of 0.1 1 rng/L. Teelbrachloroethene 
concentrations were estimated as high as 1.4 mg/L. 1,2 ichloroethene was measured as 
high as 0.140 rng/L. 4-methyl-2-pentanone was measured as high as 0.332 rng/L. 1,1,1- 
tric;hloaoethane was measured as high as 0.1 36 mg/L. Tentatively identified compounds 
were always estimated at less than 2 m@b. 

4.1 5.4 Limitations and Qualifications 

Quality Level: The sampling plan an field sampling are rate Quality Level I .  
The overall analytical rating is Quality Level 1 8 .  

Field Data: No limitations or qualifications are apparent. 

Analytical Data: 

Anions and cyanide. Results for Building 200 retention tanks off Wing M are rated 
Quality Level II because three of six results Rave poor spike recoveries. Results from 

ecause the third 
day’s sampling, which experienced poor spike recoveries, were from tanks which, on the 
first day, showed cyanide concentrations. The waste on the third day represented the 
accumulation of more waste in the tanks. The remaining tank analyses are rated 
Quality Level I. 

uilding 306 chemical retention tanks are also rated 

Metals. Samples AW500013, -24, -46, -68, -8Q, and -91 --Analyticai results were Quality 
Level I except for iron, sodium, and zinc at QuaOity Level I I .  Sample ARSOO046 was 
Quality Level I except for calcium, magnesium, sodium, and van ium at Quality Level 
IS. 
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(naphthalene). One datum of Quality Level I was the 8.180 mg/L of phenol identified in 
sample AR588579. 

Volatile orclanics, The majority of the target volatile csmpounds etected in this sample 
set were Quality Level I or II. Acetone i AR500613, ARZiQOQSl AR568105, AR500115, 
AR500228, AR506524, AR500546, AW500604, AR50064 2 was duality Level 
I l l  because the associated continuing calii did not meet specifications. fl-butanone 
in AW500331 AR500342, AR500455, ARSO0466, and AR500693 was Quality Level I l l  
because both the initial calibration and the c Q ~ t j n u ~ ~ ~  ~ ~ b r a t ~ o ~  did not agree closely 
enough with the specifications. Chlossfosm in A6.1500524 and AR500648 was Quality 
bevel 111 because the associated surrogate did not meet criteria. ToRuene, ethylbenzene, 
and xylene in ARS00524 and AR500 were Quality Level Ill because both the 
associated internal standard and the surrogate did not meet criteria. The remaining 
data which were rated Quality bevel Ill were in bv categories: (1 ) estimated 
csncemtrations that were below quantitation limits, and (2) TI@ compounds that were 
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Environmental Pseblem: 10 
Request Number: 50Q 

Figure 4.lOd. Waste Retention Tanks in Building 202: Main Floor 
(Tank Leeation 5) (Request 5 
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Environmental Problem: 1 o 
Request Number: 500 

1, 
-%,-J Room E067 
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E 
2 

rols and sample pin t  

05NQV87 * ANL Tank 8 full; samples ARSOOI 82, -068 collected 
ANb Tanks 3-8 were filled at different times 
but were in sxp~ence and, therefore, 
contained the same wastes; Tanks 1-2 
pumped dry. 

09NOV87 ANL Tank 7 held 2060 out of 3060 gal, these it^^ 
samples AW500411, -295 eslleded. 

11 NOV87 0 ANb Tank 5 held 2500 out of 3006 gal. capacity; 
samples AR500648, -524 collederl. 
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Figure 4.1 Om. Meter and Screen Chamber at the Laboratory Sewer Wastewater 
Treatment Plant (Request 500) 
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4.1 6.2 Sampling and Analytical Design 

4.1 6.2.1 Sampling Design 

Request 501 : Sewer Sludge Drying Beds - Sludge (Fig. 4.1 1). Three random grab samples 
were t~ be collected from each drying bed. Each 20 x 303 bed was divided into a 6 x 
10-segment grid and 3 segments were selected at rando e The samples were collected 
to the depth of the sludge at the center of the segment (Sampling Method: Reference 
E5.3.1). 

The Sampling Team arrived at the sampling site 11 N V87 at 13115. The temperature was 
40°F under dear skies and winds were 8-5 mph. The distribution of constituents in the 
drying beds was considered homogeneous. - Two to 5 in. of sludge had accumulated in 
each of the drying beds since they were cleaned in 1986 (as i dicated by the operator). 
Both beds had dead weeds inside. The media was dark, rich, and humus-like. It was 
moist without baing muddy and had a manure-lik amplies AF%501870 (QC 
rinsate), -814 (grid I l ) ,  -025 (grid 19), and -036 (grid 39) were collected from Bed 1 
between 1313 and 1330. Samples AR501047 (grid 14), -858 (grid 40), and -069 (grid 51) 
were collected from Bed 2 between 1330 and 1340. 

4.1 6.2.2 Analytical Design 

Request 501 : Parameters analyzed for Request 501 included volatilss, semivolatiles, 
PCBs, ICP-metals, AA-mercury, TCLP-metals, TCLP-pesticides, TCkP-semivolatiles, 
cyanide, gross alpha, gross beta, and gamma scan. For TCLP procedures, the normal 
analysis should be run; if any parameters exceeded the RCRA TCLP levels, the TCLP 
analysis should be run. 

4.16.3 Field and Analytical Data 

Field Data: No specific field measurements were requested for this problem. 
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detected in all samples. Sample AR507014 also contained xylene and cadon disulfide. 

The only volatile organic compound that was determined to be present with a measured 

concentration in excess of 0.72 mghg was xylene ~~~~a~~ at Oe059 mgykg Methylene 

chloride was present in all samples in estimated concentrations exceeding 4 mg/kg, but 

the values given for methylene chloride all exceeded the calibration range of the 

instrument. Methylene chlonide was also detected in the blank. 

Average gross ailpha and gross beta activities for samples from Bed 2 were 743,333 and 

95,333 pCWg, respectively. Other average activities in pCk'kg were cobalt-60, 10,200; 

cesium- 734, 290; cesium- 13Tt 35333; eumpiirm- 15Zp 2*333; europium- 755, 2,733; potassium- 

40,8,300; and antimony- 7 2 5  3,000. 

Rinsate sample A M 0  7 070 contained 6.9 pCi/L, of cobalt-60. 

Analytical Data Evaluation: 

Anions and cyanide. The calibrated instrument verification and the calibration blanks 
were in compliance; these and other quality control measures taken (see Environmental 
Problem 2) make the results reliable. 

Metals. The following metals ob interest were detected above the CRDL samples for 
Request 501 : antimony, barium, beryiliu chromium, cobalt, copper, lead, 
mercury, nickel, silver, and zinc. 
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Metals. Analytical results were Quality Level I except for the following metals at bevel 
II: aluminum, antimony, arsenic, calcium, man anese, selenium, silver, and sodium. 
PCLP analyses were not performed. 

PC8s and other extractables. Ail results are Quali Level Ill because: (1) the 
surrogate standard was not observed within the specifi retention time window, or (2) 
the quantitation was derived from data generated on a capilliary collumm. Although 
quantitation is expected to be less reliable on a c iliary column, ~~ent i f j c~ t ion  of 
multicomponent species, such as the PCSs, may be enhan 

Extractable oraanies. Data were of Quali bevel B I  for identified TICS and Quality 
bevel 111 for unknown TICS. 

Volatile oraanics. Most of the data in this sqt were uality Level Ill 
were obtained whew the appropriate internal standard did not meet criteria. However, 
the high values for methylene chloride must still be co sidered real. Toluene in 
ARSO1670 was Quality Level I I .  Ethyl benzene was found in the method blank at levels 
below the quantitation limits. 

Radiochemistry. The data quality level for radiochemistry is 1. 
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4.17.2 Sampling and Analytical Design 

4.1 7.2.1 Sampling Design 

Request 502: Impoundment Adjacent to Building 145 - Sludge (Fig. 4.12a). Three 
samples of sludge were to be collected ab random from the 30 x 30 ft flue gas scrubber 
impoundment (Sampling Method: References E.5.3.1 or E5.3.2). 

The Sampling Team arrived at the site east of Building 145 on 06NOV87. The 
temperature was 42OF and winds were calm. The  am^^^^^ media was composed of a 
silty base approximately 1-in. thick. The distribution of csntaminawtrs in the sludge was 
thought to be homogeneous. The silt %or samples AR582015, -026, and -039 was dark 
gray to black and had a relatively low viscosity. The area surrounding the pond was 
marshy for a distance of approximately 16 6%. Sample AR502015 (grid 16) was collected 
with a stainless steell tube/scoop to the depth of the sludge/sediment at 1354; AR502026 
(grid 40) at 1403; and AW582Q37 (grid 4%) at 1407. 

Request 503: Impoundment Adjacent to Building 14 - Water (Figs. 4.12b). Three grab 
water samples were ts be collected ~~~~~~~~~ Method: Reference E.4.2.4) at the same 
time and location as the sludge samples identified in Request 582, 

The distribution of contaminants was considered homogeneous. The pond was 
approximately 4 4  deep and filled to within 10 in. of the top with clear water. No oil 
film was visible. The pond was divided into a 6 x 10-segment grid and 3 segments 
selected at random as described in Request 502. All samples were clear. A 10 ft 

perimeter around the pond was saturated and relatively void of vegetation. QC rinsate 
sample AW503049 was collected at 1333; AR503016 ab 1339 from grid 16; AR503627 at 
1342 from grid 40; and AR503038 at 1345 from grid 4%. 
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Analytical Data: 

Request 502: 

Anions and cyanide. The sulfate concentrations from the impoundment are given in 

Table 4.3.12, in the sludge (Request 502) the c ~ ~ ~ ~ n t ~ a t i o n ~  ranged from 50,OQO to 

70,080 .mg/kg. 

Metals Analytical results for metals in sedherat are presented in Table 4.312. Of the 

18 metals detected, silver and sodium were bedow either the @RO& or the IDL in all 

three sampltx. Pwa metals were above the CRDL in 0676 sample: cobalt at 73 mgkg and 

kad at 229 rng/kge Of the remaining metals de%@cted, barium ranged from 2230 to 2290 
rnglkg, beryllium from 5.6 to 7 rngfig, cadmium from 13 to 64 mgkgr chromium from 

687 to 718 mgkr, coppea frorap 1220 to 1460 nickel from 163 to 273 mg/kg, and 

zinc from 1980 to 3220 mgkg Other metais detected were ahmineom, calcium, iron, 

~ Z ~ J R ~ S ~ L J ~ ~  manganese, potassium, and vanadium. 

For Request 502* TCW-metaSs analyses re to be performed if concentrations were 

iwelaty times the &PA toxkity h i t s .  Although barium, cadmium, chromium, and 

lead exceeded the required concentrations, no TCLP analyses were run. 

Request 583: 

Anions and cyanide. 

Table 4.3.12. in the waterphase, the concentrations ranged from 5080 to 5300 mg/L. 

The sulfate ~ ~ ~ ~ ~ n t r a ~ i o ~ ~  from the impoundment are given in 
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Request 503: The sampling p6an and field sampling are rated Quality Level I .  The 
overall analytical rating is Quality Level 1. 

Field Data: There were no apparent limitations or qualifications for field data. 

Analytical Data: 

Request 502: 

Anions and cyanide. The data quality level for sulfate is Quality bevel 1. 

Metals. Analyti I results were Quality bevel I except for aleominurn, chromium, and 
zinc a% QcraRity Level II and antimony at Quality Level 111. 

PCBs and other extractables. 
judgments were made. 

No pesticides or PCBs were detected and no quality 

Request 503: 

Anions and cyanide. The data quality level for sulfate is QuaRity bevel I. 

Metals. Analytical results were Quali%y Level I except for iron, sodium, and zinc at 
Quality Level II. 
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Figure 4.121s. Flue Gas Scrubber Water Basin 
Adjacent to Building 145 (Request 50 3) 
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The Sampling Team arrived on site 11 NOW7 at approximately 4355. The weather was 
clear and sunny and the temperature was 55°F. Because the objective of the sampling 
was to identify soil contamination and the potential movement of material toward the 
underlying groundwater, at least two samples from each core were to be analyzed. The 
location of the sample sites was as shown in Fig. 4.13 within 5 to 6 ft of the edge of 
the impoundment. Each selected site was divided into 60-segment grids and 3 segments 
were selected at random from each site. 'The extent of the seepage determined the 
number of cores required to provide an adequate data base, but a minimum of three 
cores was mandatory. The mobile drill rig was positioned according to the grid 
arrangement. The digging permit (number 174-1 9 ecified the presence of ANL 

radiatiofl scan (gamma) of the area indicated 2 epm. The hydrogen ion 
concentration (pH) of the flue gas scrubber water was 10.6. The ground surface around 
the impoundment was dry and consisted of coal residue and sand. All soil pH 
measurements were noted as "soil pH in water." The first sample was collected from 
the 0- to 2-%% section of the core. Subsequent samples we:%@ collected at the interface 
of any soil type change. If the soil remained the same, a sample was collected from 
the bottom 2 4  sectiofl (5 to 7 ft). Whew cornpositing a core, a vertical "slice" was 
taken of the core representing equal representation of the core segment. QC rinsate 
sample AR5Q4073 was collected at 1355, Sample AR584.017 was collected at 1400 from 
0.0 to 2.6 ft of grid 5%; coal dust and partides in the top -in. graded into sand fill. 
Sample AR504040 was collected at 1425 from 5.0 to '9.0 ft sf grid 52. Sample AR504028 
was collected at 14.50 from 0.0 to 2.0 ft of grid 55; the sampie was all sand with no 
color or texture: change in the depth profile. AR504051 was collecte at 1500 from grid 
55 ab 5.Q to 7.8 ft. Sample AR504039 was collected at 1520 from grid 57 at 0.0 to 2.0 
ft. Sample AR564062 was collected at 1538 from grid 57 at 5.0 to 9.0 ft. 

personnel during drilling; T. Secsr (ANL) and R. ng (IS'T) were present. A 

4.1 802.2 Analytical Design 

4: %&e field parameter measured for Request 504 was pH. Parameters 
analyzed included ICP-metals, sulfate, and TCkP-metalls. (For TCLP procedures, the 
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KLP-metak analyses were to be performed if concentrations were twenty times the 

RCRA EPA toxicity limits. No metals exceeded the concentration limits. 

Analytical Data Evaluation: 

Anions and cyanide. The instrument was calibrated and the calibration verified with 
quality control solutions. Duplicates were in ConfBfrrtdn68 and all spikes were in 
compliance. The MOL was less than 5 mg/L 

Metals. Seven metals of interest--beryllium, cadmium, chromium, copper, nickel, silver, 
and zinc--were detected above the CRDL in samples for this request. 

4.1 8.4 Limitations and Qualificatiens 

Data Qual$ty bevel: The sampling design is rated Quality Level I. The field sampling is 
rated Quality bevel 11. The overall analytical rating is Quality Level 1. 

Field Data: The sampling is rated Quality Level I I .  The depth of the subsoil was not 
recorded, and the field note did not clarify whether the subsoil sampies were taken 
because of uniformity (5-7 ft), except for one sample, or because interface changed as 
requested by the plan. 

Analytical Data: 

- Anions and cyanide. The diita quality level for sulfate is Quality bevel I. 

Metals. Analytical results were Quality bevel I except for the  following metals at 
Quality Level I I: aluminum, antimony, arsenic, calcium, man anese, selenium, silver, and 
sodium. 
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4.1 9.2 Sampling and Analytical Design 

4.1 9.2-1 Sampling Design 

Request 505: Eastern Edge of the "Shest and Burn8' Pile at Facility 317 - Sail (Fig. 
4.14). Two surface soil samples were to be collected (Sampling Method: Reference 
E5.1) under the sand at the eastern edge of the " s h ~ o t  and burn'8 pile at Facility 317. 
An area approximately 10 x 25 ft was divided into a 0-segment grid and two segments 
were selected for sampling. 

$he Sampling Team arrived at the sampling location ~~~~~~~ at 0945. Skies were 
partly c~aanciy, temperatures were 35-40"~~ and win s were 0-5 mph. The team spoke to 
Tom Levee CQncemirag the shoot and burn pile an its location in general. It was 
assumed that the destruction of chemicals occurred only on the eastern e ge of the pile 
f as i n g t h e "s h Q 0 t e rs e n ~ h ~ ' '  The area was screened with a a%%llfTXi fflek?r (100 to 300 

cprn). Shots had been fired from the east to %he southeast. into an approximately 625 
ft2 pile 0% sand, Previous sampling by Larry Boeing had left 1 ft steel ro 
and adjacent ground at 2-ft intervals. Vegetation appeared to be normal. A few spots 
of oil (approximately 1 ft%, were observed in the area. Sample AR505018 
at 1020 from a depth of 0.0 bs 3.0 in. at grid 19; the sample was uff colored and sandy 
with clay matrix and pebbles. 1929 was cd%ected at 1040 from a depth of 
0.0 to 3.0 in. at $61 42; the sample was buff-gray, sandy soil with clay matrix and 
pebbles and collected from the base of the sand (8-10 in.). Miscellaneous trash (bottle 
caps and wire) was found in the hole dug for sample AR565029. 

4.4 9.2.2 Analytical Design 

Request 585: The field parameter measured for Request 505 was pM. The parameters 
analyzed included volatiles, semivoiatiles, PCBs, ICP-metals, AA-mercury, and cyani 
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compounds detected in each of these two sa Ies, but they were always in 

concentrations estimated at less than 0.0 18 mglkg Acetone and methylene chloride 

were both detected in the laboratory bknk associated w i ~ ~  these sampks. Acetone 

levels in the samples were 0.012 and 8.613 m w g .  Methylene cMoride concentrations 

tentatively identified volatile organic compounds were detected. 

exceeded the calibration range and were estimated as 0.26 and 0.40 mg/kg. NO 

Analytical Data Evaluation: 

Anions and cyanide. The calibrated instrument verification and the calibration blanks 
were in compliance. These and other quality control measures (see Environmental 
Problem 2) make the results reliabie. 

Metals. The following nine metals of interest were detected above the CWDb in the 
samples for Request 505: arsenic, beryllium, cadmiu ckromienm, copper, mercury, nickel, 
silver, and zinc. 

PCBs and other extractables. These samples appeared to contain some DDDp DDE, and 
DDT, but not in quantities high enough to be confirmed by GUMS. 

Extractable orcmnics. No target compounds were detected in these samples. All 
unknowns were in estimated concentrations of less than 10 ppm, and all concentrations 
were below qlmantitation limits. 

Volatile orqanics. Acetone was present in concentrations sf 0.612 an 0.013 mg/kg in 
these samples, and methylene chloride was present in coneantrations beyond the 
calibration range but estimated at 0.26 and 6.40 rng/kg. These compounds were both 
detected in the laboratory &Rank associated with these samples. NQ tentatively 
idewtified volatile oslpani~ compounds were detected. 
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Environmental Pr~blem: 14 
Request Number: 505 

E60110GY PLOT NO. 4 

--%- 

Retaining Tank 

A 

Grid 10' x 25* 

_. Cement 

Figure 4.1 4. "Shoot and Burn" POOe a% Facility 31 7 (Request 5 
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3-in.) samples in accordance with E5.1 was considered adequate because lea 
been relatively immobile in ANL soils. 

The Sampling Team arrived at the sampling site on O6NOV87 at 1310. Skies were 
cloudy, with a temperature of 4Q°F and winds at 0-5 mph. The team obtained the key 
to the yard from JsAnn Day (Building 362). TRe 140 x 60 ft yard was divided into a 
10 x 20, 200-segment grid and 9 segments selected at random. Flags were placed at 
sample locations. The yard was covered with colored ravel. There was scattered, 
weedy vegetation that appeared unstressed. Miscellaneous pieces of lead of various 
shapes and sizes were in the yard. The area was scanned with a gamma meter (50-100 
cprn). A191 equipment was decontaminated prior bo use. Sa AR506619, collected at 

AW506026, collected at 1344 from grid 44, was ash-gray and sandy. It contained pebble- 
sized gravel and the to red and oil stained. Sample 
AR586031, c~llected at 1350 from grid 777, was ash ray with a graveled surface and 
lichen-covered soil. Sample AR506042 was co%%ectec% at 1356 from grid 8 It was ash- 
gray, lichen-covered sandy gravel. Sample AR506053, collected at 1403 from grid 86, 
was ash-colored sandy gravel with a clay matrix. Sample AR5Q60 4, collected at 1407 

lichen covered at segment 95, Sample A 586875, collected a% 141 1 from grid 1 12, was a 
gray-brown, sandy sample from 8 lichen-covered, gravel surface. The ground was damp 
at grid 112. Sample AR506086, collected at 141 7 from grid 1 M9 was ash-gray sandy 
gravel with a clay matrix. The surface was lichen covered. Sample AR506097, collected 
ab 1421 from grid 18 , was ash-gray sandy gravel with a clay matrix. The surface was 
lichen-covered with flakes of blue paint. 

1335 from grid 5, W ~ S  aslrP-~~ray in c d ~ t  and had a co slsiste w cy. S amp I e 

from ghd 95, W ~ $ S  a~h-gray ~ ~ K o r ~ t d  sandy g ~ ~ e l  with clay matrix. The ground was 

420.22 Analytical Design 

Request 586: The field parameter measured for Request 506 was pH. The parameter 
analyzed was AA-metals (lead). 
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4.21 .% Sampling and Analytical Design 

4.21 2.1 Sampling Design 

Request 507: Coal Pile Surface! Water Collection Sump Locate Near Building 108 - Silt 
(Flg. 4.16a). One grab sample of coal si%% was to be collected (Sampling Method: 
Reference E5.1) from each sf the three coal pile surdace water collection sumps using a 
stainless steel S ~ Q O R  or scoop. Because the material in the three sumps had a common 
source, it was considered cane population. Each of the three sumps was divided into a 
20-segrnent grid and one grid segment selected at random for sampling. Sump 1 was a 5 
x 4 grid and sumps 2 and 3 were 4 x 5 

The Sampling Team arrived at the site on ~~~~~7 a% 0930. The temperature was 40*F 
and winds were calm. The site was &NE of Buildin s 108, 145, and 14 and north of 
the coal storage pile. Each sump measured a p p ~ ~ x ~ ~ ~ ~ ~ l y  8 x 8 ft. Sump 1 surface 
water was greenish-brown i color with streak of oil o its sudace. Sump 2 surface 
water was slightly darker, but it also had strea 
water was reddish-brown with oil and foam streaks. Sample AR507010 was collected at 

from grid 18 in Sump 1. The sediment was dark brown with yellow residues and 
had the eonsisdency of soft clay. Sample AW507021 was col8ecRed at 11 10 from grid 12 
in Sump 2. The sediment was dark black with yellow streak and had the consistency 
of soft clay. The 
sediment was dark brown to black with yellow residue and had the consistency of 

of oil on its surface. Sum 

Sample AR567032 was collected at 1128 from grid 17 in Sump 3. 

SlLItTy. 

Wequesst 508: Cllection Sumps Located Near Building 108 - Water (Fig. 4.16b). One 
water sample was to be collected (Sampling Method: Reference €42.4) from each 

of the cailiecbion sumps just before and in the same location as the ~ ~ ~ i m ~ ~ ~  samples for 
wequest 50% 

The Sampling Team arrived at the samplin 7 at 0930. pH 
measurements were made at each sample location. Sump 1 had ;a dark greenish-brown 
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Field Data Evaluation: 

Request 507: 
results are reliable. 

Because the instrument was ~ ~ S ~ ~ r a ~ e ~  prior to taking the readings, the 

Request 508: 
results are reliable. The sample showing the lowest pH r 
having a yellow tint. 

Because the instrument was ~ ~ ~ ~ ~ ~ ~ t e ~  taking the readings, the 

Analytical Data:: 

Request 507: 

Metals. Analytical results fur metals in sediment are presented in Table 4.3.1 

18 metals detectedJ arsenic and cobalt were tse%ow either the CRDb or the 

three samphs. Of the remaining mebds detected9 barium ranged from 58 to 68 mg/kg, 

beryllium from 3 to 2.3 mgkgj cadmium from 3.1 to 4. lngkg, chromium from 9 to 14 

mgkg, copper from 53 to cis m@g, lead was 66 mglkg, nickel ranged from 21 to 29 

m M g j  and2inc from 153 to 343 mghg. 

TCLPmebals analyses were to be peafsrmed if 

EPA toxicity limits. No metals exceeded the concentration limits 

ncentrations were 26 times the R 

Extractable umanics. Naphthalene, 2methylnaphthalene, phenanthrene, fhoranthene, 

and pyrme were all identified in concentrations batween I and 5 ppm in sample 

AR5O 70 7 0. Molecular sulfur was tentatively identified with an estimated concentration 

of 7.9 ppm in the same sample. Sampbs AR507010, AR507032, and AR507021 had 

unknowns with estimated concentrations ob 9.8, 37, and 29 ppm rtwpectively. All sthes 

c~mpounds identified in these samples were in measured or estimated 

less than 2 ppm and mast were %ess than 1 ppm. 
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concentration exceeded 0.0 12 mgL. 

the samples and in the associated method blank 

Methylene chloride and acetone were identified in 

Lonu-chain hvdrocahons. In the samples for Request 08, them was one tentatively 

identified hydsocarbon (retentdon time = 30.Q9 min) with an estimated concentration sf 

0.007 mgVL in sample AR508033, but no ~ ~ n t a t ~ ~ ~ ~ y  identified hydrocahons were 

indicated in the ather samples (AR508011 or AR508 A tentatively kkntified 

hydrocahon (same retention dime as the one in simp 8033) was also indicated in 

the rimate, with an estimated concentration there of 0.005 m g L  

-- Metals;. Eight metals 0% interest were detected above the CRDL in the samples for 
arium, beryllium, cadmium, chromium, cspp 

Extractable oraanics. Naphthalene, %-methylnaphthalene, phenan th rem, f luoaan then e 
and pyaene were a%$ identified in ~ o n c ~ ~ t ~ ~ t j o ~ ~  less than 5 pp in sample AWSO7Q10. 
Molecu%as sulfur was tentatively identified in the same sample. Samples ARSQ7QI 0, 
AW507832, and ARSQ7OQ2d had unknowns with estimated cso-oeentsations of 9.8 or greater, 
but none of these could be quantified. All other compou cis identified in these samples 
were in measured or estimated concentrations of less than 2 ppm and most were less 
thaw 1 ppm. 

Volatile orcrania. All measured or estimated concentrations were less than 0.025 mg/kg. 
Acetone and methylene chloride were detected in the samples and i the associated 
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of Quality Level II except for anthracene, benzo(a)anthracene, and chrysene which were 
of Quality Level Ill because concentrations were below the quantitation limit. The 
phenanthrene datum in sample ARSQ702d was also of buali 

Volatile organics. Data quality for all target volatile cornpounds detected at levels 
above their quantitation limits was either Quality Level I or II. Target volatile 
compounds with levels estimated below their quantitation limits were Quality Level 111.  
Detected, but unidentified, TI@ volatile compounds were Quality Level 111. 

Request 508: 

PCBs and other extractables. The results for 
because the surrogate retention time did not meet criteria. In like manner, the data for 
a%P single component pesticides in all samples for this ~ ~ v ~ r ~ ~ ~ e ~ t a ~  problem are 
unusable b e ~ u s e  the surrogate standard was not found a6 the expected retention time. 

Extractable oraanis. The data quality level for the e x t f a c t a ~ ~ ~  organics is 111 due to 
mass spectral uncertainties for TICS and concentrations bel w quantitation limit for 
identified compoernds. 

Volatile src~anics. Data quality for all target volatile c ~ ~ ~ ~ ~ n ~ s  detected at levels 
above their quantitation limits was either Quality Level I or 11. Target volatile 
cempourads with levek estimated below their quantitation limits were Quality Level I I I. 
Detected, but unidentified, TIC volatiie compounds were Quality Level 111. 
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4,222 Sampling and Analytical Design 

4.22.2.1 Sampling Design 

: Stream Near the ENE 369 Landfill Sediment (Fig. 4.17%). Six grab 
sediment samples were to be collected (Sampling Method: Reference E5.3) from the 
stream at the base of the ENE 319 Landfill. 

The Sampling Team arrived at the sampling site OGNQV 7. The stream was divided into 
two areas (A 86 B). Area A represented a control site for this sample, 50 ft upstream 
of the visible landfill mound. Area 63 was ~~~~ ient 50 M of the landfill mound. 
Areas A and IB were considered homogeneous, bent not with respect to eac 
sample area was restricted to approximately 100 in* so that analyses would reflect 
upgradient and downgradient contaminants, and not a c o ~ ~ ~ ~ ~ r ~ ~ ~ ~ n  gradient. Eacb area 
was divided into a 2 x 30-segment grid. Three segments were sellected at random in 
each area9. O m  grab sample was collected to sediment dept from each selected 
segment. 

The team decided to sample Area B first. At 1 skies were overcast and the 
temperature was approximately XPF. TII~ strea 
AR8008469 was colllected at 1446 from grid 8 sf Ar at a sample depth of 2-3 in. 
There was strong resistance to the posthole digger because of coarse, rocky, sandy 
material, Water was very clear, with a visible fi% the stream surface. Sample 
AR800850 was collected ab 1500 from grid 26 of Are at a sample depth of 8-2 in. 
The soil was much finer and darker and there were lots of fallen leaves. The team 

Sample 
AR880061 was collected a% 1510 from grid 49 of Area ab a sample depth of 0-2 in. 

rocky and the sample was difficult to obtain. The material 
was VQW coarse and darker in CSSSP than sample A 

as full of oak le 

that the sampling site was in an extremely forested area ( e c ~ d ~ ~ ~ s ) .  

sampling site was ve 
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Request 802: Background for ANL - Soil (Fig. 4.17~). Nina grab soil samples were to 
be collected (Sampling Method: Reference €5.23) from three boreholes tu a depth of 5 
ft, north of the ENE 319 Landfill. 

The Sampling Team arrived at the sampling site 09NOV87 at lQ20. Skies were partly 
cloudy, the temperature was 40°F, and winds were calm. The specific location was 20Q 
ft from the road, 470 ft from the ENE 319 Landfill un erneath the po er line. A 60 x 
100 ft area was selected and divided into 60 segments. Three segments were selected at 
random. The area was considered homogeneous with respect to historical perturbations 
(farming, etc.). There was dense grass in the area. uadace soil to about 4 in. was 
very dark; it then changed to a light yell0 -brown (possibly clay). At 1.5 ft, a "pan" 
was observed. This copper-colored layer was about l/4-in. thick and could be broken 
easily by hand. Beneath the "pan," the soil color remained y e ~ ~ o ~ - b ~ ~ ~ f l  to a depth of 
5 ft. The soil was moist, but not web. sinsate sample ARSO2109 was collected at 
1030. AR802018 (from 0.8 to 3.0 in.), A 204% (from 3.0 to 12,O ino), and AR802Q74 

AR862052 (from 3.0 to 12.0 in.)9 and AR802085 (from 1.0 to 5.0 ft) were collected from 
grid 16. AR802030 (from 0.0 to 3.0 in.), AR862063 (from 3.0 to 12 in,), and AR802096 
(from 1.0 to 5.0 ft) were collected from grid 38. 

1.0 to 5.0 ft) were esllecfed from gfid 15. A 802029 (from 0.0 to 3-0 in.), 

4.22.2.2 Analytical Design 

Request 88Q: The field parameter measured for Request 800 included pM. Parameters 
analyzed included volatiles, semivolatiles, PCSs, and CLP-metalis. 

Request 881: The field parameter measured for Request 8 1 included pH. Parameters 
analyzed included volatiles, sernivolatiles, PC@ls,and CLP-metals. 

Wequest 80%: The field parameter measured for Request 02 included pH. Parameters 
analyzed included volatiles, semivolatiles, hydraca&sns by GC, pesticides, PCBs, pyridine, 
CkP-metals, cyanide, plutonium, tritium oxide, strontium-90, and c 
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Analytical Data:: 

Request 800: 

Metals. Analytical results for metals in sediment are presented in Table 4.3.17. Of the 

20 metals detected, the following 2 were below either the CRLX or the IDL in all six 

samples: silver and sodium. Of the remaining metals detected, arsenic range 

to 16 mg/kg, badurn from 40 to 72 mghg, beryllium from 0,$4 to 1 .9  mgkg, cadmium 

from 1.7 to 26 mglkg, chromium from 24 to 363 mglkg, cobalt from I 1 to IS mg/kq: 

copper from 20 to 60 , lead from 13 to 53 mg/.gp me iy was Qe08 mglkg, nickel 

from 21 to 34 rng/kg* 8% metals detected were 
aluminum, calcium, iron, magnesium, manganese, potassium, a 

Extractable omanics. A few target cornpaunch were ide tibied in measured or estimated 

SCa%%l@ Qb thSS@ %es. Unknowns in 

samples, ahng with 

owns in lower estimated concentrations (usually less than I ppm except in sample 

AR800050 where estimated concentrations wem befween 1 an pprn for about half of 

the unknown compounds detected). 

Volatile ommics. From six to eight volatile compounds were detected in each ob these 

six samp/t?s. Methylene chloride was detected in the blank and in all 

measured concentrations ob up to 0.1 IO mg/kg and estimated concentrations (calibration 

range exceeded) up to 0.078 mglkg. Acetone was also detecte 

samples in measured concentrations of up to 0.03 mg\kg and in estimated 

concentrations of up to 0.01 1 mdkg. C o n ~ ~ ~ t r a t ~ ~ ~ $  ob all other volatile organic 

comptwnds detected were always estimated at less than 8.010 

Request 801 : 

Metals. Of the 20 

rnetak detected, asliy sodbm was b e l ~ w  the CRDL in all three samples. Of the 

4- 42 1 
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of cyanide was less than 250 rngikg which is the, level that would require remedial 

actisn. 

Metals. Of the 20 
metals detected, the following 2 were bedow either the CRLX or the ID1 in all nine 

samples: silver and sodium. Of the remaining metals defected, arsenic ranged from 4.9 

to 12 mg/kg, barium from 72 and I25 rngLkg9 beryllium from 0.96 to 1.1 mg/kg, cadmium 

from 1. 1 to 3.6 mgkg, chromium from 13 to 26 mgfig, cobalt from 9,7 to 15 rn/kg, 

copper from 9.5 to 31 mglkg, lead from 23 to 39 mg/kg, rnercmy from 0.5 to 0.8 mglkg, 

nickel from 12 to 38 mgkg, and ziffc from 67 to 90 . Other metals detected were 

aluminum, ca/ciwn, iron, magnesium, manganese, potassium, and vanadium. 

Analytical results for metals in soil are presented in Table 4.3.19. 

PCBs and other extractables. Heptachlor wa indicated in estimated concentrations of 

16- 13 pg&z These concentrations were, howeverf below ~ u a n f i t a t ~ ~ #  limits. 

Extractable organics. No target ~~~~~~n~~ were identified. Unknowns with estimated 

concentrations in the 261-25 ppm range occurmd in three sampks. Occasional other 

unknowns were detected in estimated concentrations between 1 and IO ppm. 

Volatile oraanics. 

samp!es, and seven such compounds detected in the other two of these bac 
samples. Acetone was detected in th 

cancmtmtions always less than 0.025 mglkg). Methysene c ~ l o r i ~ ~  was also detected in 

the samples in concentrations beyond the calibration range but estimated to be always 

less than 1.5 mgtkg Methylene chloride was also detected in the method blank. 

Tdcsene and benzene were detected in smab! amounts in these samples, but always in 

estimated ccancenfrations of less than 0.016 mghg. All other measured or estimated 

concentrations were less than 0.0 10 mgtkg. No tentatively identified compounds were 

indicated 

There were six volatile organic compoun detected in e@ht of the 

PyMine. The pyridhe csncesatratiows were not reported due to uncertainties in the 

results. 
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Extractable orqanics. Target compounds identified had measured or estimated 
concentrations of less than 1 ppm. Unknowns were estimated in concentrations 30 ppm 
or less. 

Volatile orqanics. Methylene chloride was detected in the blank and in all samples, 
with measured concentrations of up to 6.1 10 mg/ and estimated concentrations 
(calibration raflge exceeded) up to 0.078 mg/kg. Acetone was also etected in the 
blank, and in measured or estimated concentrations of up to 0.035 mg/kg. 
Concentrations of all other volatile organic compounds detected were always estimated 
at less than 0.010 mgdkg. 

Request 8106 : 

Metals, Twelve metals of interest--arsenic, barium, beryllium, cadmium, c ~ r ~ ~ i ~ ~ ,  
It, capper, lead, mercury, nickel, silver, and zinc--were detected above the CRDL in 

the samples for Request 801 

Extractable organics. Target compounds identified had measured or estimated 
concentrations of less than 1 ppm. Unknowns were esti ated in concentrations 30 ppm 
or less. 

Volatile organics. Acetone was present in all samples ~ ~ o n c ~ ~ t r ~ ~ ~ o f l s  always less than 
0.048 rng/kg) and in the blank, Concentrations of methylene chloride exceeded the 
calibration range in all rnples (estimated concentrations ran d from 0.203 to 1.8 
rngkg). Methylene chlo was also present in the blank. ere was some 1,1,1- 
triehloroethane (csncentratiow measured at 0-039 rn some 4-methyl-%pentanone 
(concentration measured at 0.036 rng/kg) in sampl 817. All other measured or 
estimated concentrations of volatile: organic compounds were less than 0.01 0 mg/kg in 
these samples. 
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4.22.4 Limitations and Qualifications 

Data Quality Level: The sampling plan is rated Quality Level II and the field sampling 
is rated Quality Level 1. The overall analytical rating is Quality Level I I .  

Field Data: The sampling plan is rated Quality bevel II because the area should have 
been scouted and accessibility determined prior to sampling. 

Analytical Data: 

Metals. Analytical results were Quality Level I except for aluminum, chromium, and 
zinc at Quality bevel II and antimsmy at Quality Lwei 1111. 

PCBs aad other extractables. The data far all sin le ~ o ~ ~ o n ~ n ~  pesticides in AR806816, 
AR8QOQ27, AR8UQ038, AR800049, AR800056, and A ~ ~ ~ O ~ ~ ~  should not be used because 
the surrogate standard was not found at the expected retention time. 

Extractable orqawics. Data were of Quality Leveli Ill. 

Volatile orqanics. Data quality for all target volatile ~ ~ ~ ~ ~ ~ n d s  detected at levels 
their quantitation limits was Quality bevel I I .  Methylene chloride data were 

Quality Level I or IS. Target volatile compounds with levels estimated below their 
quantibation limits were Quality Level 111. Detected, but unidentified, TIC volatile 
compounds were Quality Level 111. 

Request 8011 : 

Metals. Analytical results were Quality bevel I 8x68 t for sodium at Quality Level I I  
antimony at Quality Lewe! Ill. 
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Volatile orcsanics. Toluene in AR8Q2169 and methylene chloride in AR802Q96 and 
AR802085 were Quality Level 1. Data quality for all other target volatile compounds 
detected at levels above their quantitatian limits was Quality Level II. Methylene 
chloride data were Quality Level I or II. Target volatile compounds with levels 
estimated below their quantitation limits were Quality 111. Detected, but unidentified, 
TIC volatile compounds were Quality Level 111. 

Pyridine. 
not rely on volatile and semivolatile data should have been used. 

The data quality level for this compound is 111.  A direct method which did 

Radioekemistrv. All data are Quality Level I. 
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4.23.2 Sampling and Analytical Design 

4.23.2.1 Sampling Design 

Request 803: 317 Area French Drain - Soil (Fig. 4.18a). Six grab sail samples were to 
be collected (Sampling Method: Reference E5.2.3) in the area of the 317 Area French 
drain. 

The Sampling Team arrived at the sampling site lOhlOV87 at 1145. Skies were overcast, 
the temperature was 42'F, and winds were high. The French drain fill pipe was 
approximately 50 ft nor&ka Q% the control tower and drainage was a ~ ~ ~ o x ~ ~ a t e l y  65 ft 
southeast. The team divided the area beginning at the former fill pipe Iloc 
extending 3 m toward the fence into a 1 x 6 -segment grid. A starting point near the 
site of the former fill pipe was selected from the 0-20 se ment secti~ea of the grid; the 
subsequent two sample points equaled the previous point plus 20 segments. The team 
place the drili rig at hole one (grid 15) and adjusted it for sampling. The first attempt 
at drilling (AR803019) was only to 6 ft in grid 15 because of rocks. (A8803042 was not 
collected for this reason.) 
Leader with respect bo sample plan depth (0-1 d 10-20 ft composites). Activity 
resumed on 12NQV87 with a decision to auge and 8-16 f%, These increments 
were dictated by drill rod lengths. Rock (gravel) was present to 3 ft, grading into soil. 
Hole two (grid 35) was to 16 ft (AR803020 and AR803053) and hoie three (grid 55) was 
to 16 ft with water present at 7 ft (AR80 031 and AR803064). At 12 ft, the trimmings 
were mainly water. A gamma scan of t e area indicated 20 to. 40 cpm. All soil pH 
measurements were noted as "soil p# in water." 

Activity was hake the decision of the 

Request 804: Drainage Swalle Southeast of the 317 Area French 
4.18&a), Three sundace grab samples of sediment were to be collect 

EN& 319 Land%iP%. The samples were to b 
as possible. 

3 . 1 )  in the draina e swale upstre rn from contributions of the adjacent 
s close to the head of the swale 
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Request 804: The pH readings for EnvironmentaB Problem 18 art! given in Tab/@ 4.3.18. 

The sediment samples (Request $04) show a W range of 7-4 to 7 5  

Field Data Evaluation: 

Request 803: Because the instrument was calibrated prior to the readings, the data are 
reliable. Samples from two holes were obtained for the soil samples; at the third hole, 
rock was encountered at 6 ft and samples were not taken. The greatest depth of the 
soil samples was 16 ft, as compared tb 20 ft as originally requested. 

Request 804: Because the instrument was calibrated prior to the readings, the data are 
reliable. 

Analytical Data: 

Request 803: 

Anions and cyanide. The s ~ i l  samples from the 317 Area French Brain showed 

concentrations beXow 250 mgkg. 

Metals. Analytical resdts for metals mi /  are present@$ in Table 4.3.18. Of the 19 

metals detected, the following 2 were bdsw either the CRDL OR the IBL in all five 

sampks: sidver and sodium. Of the remaining metals detected9 arsenic ranged from 7.5 

to 15 mg.kg, barium from 39 to 62 mgLkgp ~ e ~ l ~ i ~ ~  from 1.4 ts 1.7 rng./kg, cadmium 

from 0.5 to 1.5 mgAkg, chromium from 14 to 24% cobalt from 8.9 to 12 mg/kg, 

copper from 22 to 27 mg/kg9 /@ad from 15 to 43 mgfig# meacwy from 0.06 to 0.12 

mgkg, nickel from 21 bo 32 mg/kg8 an to $1 mg&g other metals 

detected were aluminum, cadciutn, iron, magne 
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PCBs and other extractables. Aroclor 1016 was indicated in one sample. Aroclcw 1248 

was indicated in two samples. Aroclor 1254 was indicated in three samples. All 

concentrations were below qrrantitation limits, and ali were estimated to be less than 

0.5 ppm. 

Extractable oruanics. 

concentrations ranging from I 0.7 to 4 1.8 ppm. 

Sample AB8040 10 had three unknown compounds with estimated 

Volatile ofqanics. These were six, seven, and nim c ~ ~ ~ o ~ ~ ~ ~  detected in these three 

respective samp!es. Acetone and methylene chboskk were detected in all samples and 

aka in the associated blank. All estimated cuneentratisns were less than 0.010 mg/kg 

except for methyhe chloride which was beyond the caSibaation range and was estimated 

as high as 0.072 mgkg. 

Analytical Data Evaluation: 

Request 803: 

Anions and cyanide. The calibration and subsequent verification of the instrument as 
well as the calibration blanks were in cornpliianc D In addition, 0th p quality control 
measures (see Environmental Problem 2) make the results reliable. 

.- Metals. The following eleven metals were detected above the CWBb in the samples for 
Request 883: arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, lead, 
mercuv, nickel, and zinc. 

PCBs and other extractables. No aroclors were confirmed by GGiMS;. 
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Metals. 
at Quality Level II and antimony at Quality bevel I l l .  

Analytical results were Quality Level I except for beryllium, silver, and sodium 

PCBs and other extractables. All aroclors detected in this sample set are Quality Level 
I I  except those detected at levels below the quantitatisn limit, where the determined 
concentration is considered an estimate. 

Extractable organics. Data are almost all of Quality bevel Ill due to mass spectral 
uncertainties for tentatively identified csmpounds an to concentrations of target 
compounds being below quantitation limits. 

Volatile orqanics. Data quality was Quality Level 111 for AR80303I and toluene in 
AR803053 because the appropriate internal standard or urrogafe $id not meet criteria. 
Data quality for all other target volatile compounds %sun wcewtratiions above their 
quantitatim limits was Quality Level I I .  Target volatik compounds ~~~~ levells 
bekxv their qesantitabl'sn limits and TIC volatik eampsun s were Qualiw bevel 111. The 
high levels observed for methylene chloride were Quality bevel IS except for AR803020. 

Request 804: 

Anions and cyanide. The data are Quality bevel I. 

Metals. 
Quality Level I I  and antimony at bevel Ill. 

Analytical results were Quality bevel I except for aluminum 

PC8s and other extractables. All aroclors detecte this sample set are Quality bevel 
II except those detected at levels below the quantitatisn limit, where the determined 
concentration is considered an estimate. 
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4.24.2 Sampling and Analytical Design 

4.24.2.1 Sampling Design 

Request 805: 319 Landfill Organic, Inorganic, Metal, and Ra iollagical Contaminants 
(Sedlment) (Fig. 4.1 9). Three sediment samples we% to be collected (Sampling Method: 
Reference E5.3.1) to the depth of sediment from a drainage swale south of the 319 
Landfill. 

The Sampling Team arrived at the sampling locata' n 65NOV89 at 1400. Skies were clear, 
the temperature was approximatel winds were out 0% the northwest at 12-15 
mph. The area of interest was loo2 ft and was thought to have 5% 

concentration gradient, The area starting from 50 ft Iselow the bushes in the drainage 
swale and extending 10 ft down gradient was into a 1 x 66-seg en% grid. Three 
segments were selected at random. Sample ~~~~~~~~ was collllected from grid 9 (1' 6") 
at 1444 from the 0-4 in. depth of sediment. The sample was ~~~~u~ ~~~~n and a shade 
lighter than the samples found 70-1 00 ft upstream (Environmental Problem 18). Sample 
AR805022 was collected from grid 22 (3' 8") at 1438 froin the 0-5 in. depth of sediment 
similar to sample AREIQSBI 4 .  Sample AR805Q as col%ected from grid 37 (6, 2,') at 11451 
from the 0-3 in. depth sf sediment. Sample rial was coarser and rockier and more 
material had to be collected to get all battles filled. There was no particular change in 
the color of the sediment. The stream bed was narrow (approximately 1 ft wide). 
Sediment was only 3-5 in. deep in the stream bed. 

4.24.2.2 Analytical Design 

Request 8Q5: The field parameter measured for 805 was pbf. The parameters 
analyzed included volatiles, semivolatilles, pesticides, , C$P-meta[s, and cyanide. 
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sample AR805033 there were unknowns detected with estimated ~ ~ n ~ ~ ~ ~ ~ a ~ i ~ ~ ~  sf 3 1 and 

11 1 ppm. 

Volatile oruanics. There were five compounds detected in of these samples and 

s ~ w n  compounds detected in the remaining sample. re identified in 

measerrable quantities. Methylene chloride and acetone were present in the blank 

Methylene chlosicJe exceeded the calibration range in all three samples, and was 

estimated in concentrations ranging from 6.75’ mghg to 2 mgkg. 

No compounds 

Analytical Data Evaluation: 

Anions and cvanide. Because the verification of calibration of the instrument, the 
calibration blanks, and other quality control measures were in compliance, the results 
were reliable. 

Metals. The foillowing twelve metals of interest were detected above the CRDb in the 
samplrts for Request $05:: arsenic, barium, beryllium, cadmiumr, chromium, cobalt, copper, 
lead, mercury, nickel, silver, and zinc. 

PCBs and other extractables. Some arocllsrs were indicated in each of the samples, but 
not confirmed by GCIMS, 

Extractable orCranics. The three target compoillsnds identified in $am 
concentrations below quantitatian limits. 
concentrations as high as 11 1 ppm. 

~ ~ ~ n ~ w f l s  in sample AR805833 had estimated 
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4.25.2 Sampling and Analytical Design 

4.25.2.1 Sampling Design 

Request 8Q6: Earthen Lagoon at the Wastewater Treatment Plant = Soil (Fig. 4.20). 
Eight grab soil sampies were to be collected (Sampling Method: Reference E5.2.3) from 
the unlined earthen lagoon. 

The Sampling Team arrived at the sampling location ;a% 0900 on 13NOV87. Skies were 
overcast and the temperature was 55'F. When the team arrived at the site, riggers 
were present with a 55-tsn crane to lift and place the driil rig in the dry lagoon 
(Permit 176-1987). The lagssn bottom was vegetated with cattails; the berm slopes were 
covered with grass. The soil had greater than 50% soil moisture. A radiation scan of 
the area indicated 20 to 40 cpm. The lagoon bot;tom was approximately 500 m2 and 
considered homogeneous. The bottom vegetated area was divided into an 8Q-segrnent, 
randomly numbered grid. Fouf segments were selected at randsasl. Samples were %s be 
collected by augering to a maximum depth of 10 ft in the vegetated area and collecting 
soil samples at 0-5 ft and 5-10 ft intervals. All soil pH readings were noted as "soil pH 
in water." QC rinsate sample AW806090 was collected at 0930. Sample AR806012 was 
c~l lected at grid 37 at 1080 from 0.0 to 5.0 fie The soil was moist and the first 12 in. 
were black with gravel. At the 3-ft point, the eslos graded into brown and was very 
wet. Sample AR806056 was collected at grid 37 at 1015 from 5.0 to 10.0 ft. Sample 
AR806023 was collected at grid 47 at 1045 from 0.0 to 5.0 ft. The sail was gray-black 
at the surface, grading to brown at 2 ft. At 5 ft, the auger hit ;a hard surface. 
Sample AR806067 could not be collected froffl grid 49 at the 5.0 to 16.0 depth because 
the auger was unable to penetrate the subsurface obstruction. Sample AR806034 was 
collected at grid 48 at 1145 from 0.0 to 5.0 ft. The soil (top 1 ft) was gray to brown 
with moisture at 4 ft. The team augered to rock at 5 ft. Sample AR806078 was 
collected from grid 48 at the 5.0 to 10.0 depth because the  team was able to punch 
through the rocks at 5 ft. Sample AR806045 was collected 
from grid 51 at 1450 from 0.0 to 5.0 ft. The soil was brown with a blue tint. Sample 

Mud was found at 10 ft. 

4- 486 



cted from grid 5 e 5.0 to 10 ft f 
water at 9 to 10 ft. The auger was third hole and it 

auger with hand digging n a haif-day delay in the sa 

4 eslgn 

The field parameter 

nd cesium- 1 37. 

est 866 was pW. 
volatiies, semivolatiies, metals, cyanide, p 

4. 

wn in Table 

Analytical Data: 

Because s n showed less f 
ob reported in 

1.3 to 7.9 rng/kg, ca 0.9 to 2 2  m@g, ChfO 

alt from 10 io 12 mg/kg, 

26 to 38 rngkg, 

4-487 



Draft; - DQ Not Cite 
ANb Data Document 

Issue Date:: June 1989 
Revision: 01 

4.4 mgkg and zinc from 53 to 118 m@g. Qther metals detected were aluminum, 

calcium, iron, sodium, and vanadium. 

PCBs and other extractables. Aroclar 1248 was indicated in two samples. Arscbr 1254 

was indicated in six samples. Aroclor 1260 was indicated in three samples. All 

concentrations were below quantitation limits. The highest estimated concentration was 

1.2 ppm ob asoclos 1254 in sample AR806089, and all other estimated concentfations were 

less than 1 ppm. 

Extractable orqanics. - No target compousads were identified in these samples. Unknowns 

with estimated concentrations ranging from 18 to 7 12 pprn occ~med in f/ve of the 

samples, along with other mkno wns with lesser estimated concentrations. 

Volatile orqanics. The samples analyzed for Environmental Problem 20 consisted of 

seven soil samples and the associated finsate. From five to eight target volatik 

compounds were detected in each sf these samplese No tentatively identified volatile 

compounds were observed. Methylene chloride was detected in all soil samples at 

concentrations ranging from 0.17 to 0.91 mg/;kg, but it exceeded the calibration range in 

all cases except tws. The highest measured concentration was 0.150 rngkg" Methylene 

ch/oride was also present in the assockabed Blank, All other volatile compounds detected 

were present at levels of 0.03 mg/kg or lower. 

Radiochemistry. For (3rd 37, at the 0-5 ft depth, cesium137 (1,200 pCli/kg), tritjldm 

(23,000 pCi/kgl, potassium-40 (74,000 pCr'/kgl, plutonium-238 (12 pCli/kg), plutonium-239, 

(2,380 pCi/kg) and total strontium (1,260 pC2kg) were detected. The 5-10 ft depth 

contained cesium- 737' (230 pCihg), tritium (19,000 pCiAg), potassium40 (1 7,000 

pcilkg), plutonium-238 (14 pCi/kg), plutonium-239, ($40 pCi/kg) and total strontium 

(1 , 400 pC2kg). 
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Extractable orqanics. No target cornpounds were identified in these samples. Unknowns 
with estimated concentrations ranging from 18 to 11% ppm occusred in five ~f the 
samples. 

Volatile orqanics. Methylene chloride was detected in all soil samples at concentrations 
ranging from 0.11 to 0.91 mg/kg, but it exceeded tha calibration range in all cases 
except two. The highest measured concentration of methylene chloride was 0.1 58 
mg/kg and it was also detected in the associated blank. All other volatile compounds 
detected were present at levels of 8.03 mg/kg or lower. 

Radiochernistw. Analytical instrumentation was verified daily. All continuing 
calibrations were within 1 0% of the initial instrument calibration. Because all laboratory 
control results were within acceptable ranges, radiological data are considered reliable. 

425.4 Limitations and Qualifications 

Data Quality Level: The sampling plan and fieM sampling are rated Quality Level I even 
though one of the samples could not be obtained because a hard subsurface obstruction 
prevented deeper penetration. In another case, the auger was able to penetrate the 
rock which means the subsurface obstruction was not the same type ~f material 
encountered in the other sample. The overall analytical rating is Quality bevel II. 

d 

Field Data: NQ limitations or qualifications were apparent. 

Analytical Data: 

Anions and cvanide. The data are Quality Level I for cyanide. 

Metals. 
Quality Level II and antimony at Quality Level 111. 

Analytical results were Quality Level I except for beryllium and sodium at 
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Environmental Problem: 20 
Request Number: 806 

Unlined 
Earthen 

Settling Basins 570 Area 

Saw rn ii I 
Creek 

Figure 4.20. Unlined Earthen Lagoon in the 590 Area (Request 806) 
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The Sampling Team arrived onsite 16NQV87 at 1430. There were heavy rainfall, high 
winds, and heavy cloud cover. The request consisted of two areas. Area A was a 10 

in2 area consisting of the swale under and around the acid drainpipe outkt and may 
have had a concentration gradient. Area A was divided into a 58-segment grid and 2 
segments were chosen downgradient, best very near the pipe discharge. The vegetative 
cover (fescue grass) was removed and soil samples AW807013 (grid 3) and AR807024 (grid 
34) were collected at 1500 and 1540, respectively, from the 0-1 ft depth. A radiation 
scan indicated 20-30 cpm. Field soil pH was determined as noted in Appendix C of the 
ANL Sampling and Analysis Plan and noted as "soil pH in water." 

Area B, a 5-yd radius semicircle, was in the drainfield approximately 9 rn (30 ft) south 
of the distribution boxes. Area B was less than 108 m2 and considered homogeneous. 
Sample collection from Area E3 began at about 1530. Heavy rain, cloudy skies, and high 
winds made report and data entry difficult. A radiation scan indicated 100 cpm, but 
was suspect due to water on the meter. Area B was divided into a GO-segment grid and 
3 segments selected at random. Composite soill samples were to be collected from each 
segment ab depths of 0-5 ft and 5-10 ft below the surface. Sample AR807035 was 
collected at 1600 from grid 3 at a depth of 0-5 ft. Sample AR807068 was collected at 
5-10 ft depth. Sample AR807046 was collected at 1640 from grid 37 at a depth of 0-5 
ft. Sample AI3807079 was collected at the 5-10 ft depth. Secause of darkness, 
collection of samples from grid 57 of Area E3 was postponed until the next day. Sample 
AR807057 was collected at 0920 from grid 57 at a depth of 0-5 ft on 17NQVS7. Sample 
AR807080 was collected at 0930 from the 5-10 ft depth of grid 57. Generally, the 0-5 
ft depth indicated black soil grading into mostly brown soil below 5 ft. 

Request 808: Underground Fuel Storage Tank at the Abamdsned NlKE Site 0 Soil (Fig. 
4.21b). According to the ANL Sampling and Analysis Pian, four grab samples were to be 
collected (Sampling Method: Reference E 5 1  ) from the area around the underground 
tank. 

The Sampling Team arrived at the sampling location at 1010 on 17NOV87. The 
temperature was 55'F and winds were gusty. (The temperature dropped rapidly and 
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-024). The remaining sample readings from Area B range from 7.4 to 7.8 with little 

difference in pH between the surface (0-5 ft) and the wbsQil(5- 10 I?). 

Request 808: No field measurements were requested. 

Field Data Evaluation: 

Request 807: Because the instrument was calibrated prior ts making the field 
measurements, the data are reliable. 

Request 808: No field measurements were requested. 

Analytical Data: 

Request 807: 

Metals. Anaiytical results for metals in soil are presented in TaHe 4.3.26. Of the 20 
metals defected, silver and sodium were below the CWBL in aN eight samples. Of the 

remaining metals, arsenic ranged from 9 to 14 mg/kg9 barium ranged from 33 to 192 

mg/kg, beryllium from 0.99 to 1.3 mgkg? cadmium from 1.5 to 31 mg/kgj chromium 

from 12 to I08 m@g, cobalt from 8.7 to 16 mgkg, c~pper  from 26 to 78 mg/kg, lead 

from 20 to 7420 mg/kg, mercury from 0.05 to O408 rnglkg, nickel from 21 to 33 mglkg, 

and zinc from 74 to 1450 mgikg. Other metals detected were aluminum, calcium, iron, 

manganese, magnesium, potassium, and vanadium. 

Extractable orqanics. Fluoranthene and pyrene were identified in estimated 

concentrations of 2.3 and I .  7 ppm, respectively, in sample AR867024. 0therwise, there 

were target compounds identified in these samples. Estimated concentrations ~f some 

unknowns were in the 12-37 ppm range in samples AR867013 and AR807024. Other 

unknowns also occurred in these samples in lesser estimated concentrations. In the 
other samples, the unknowns gererally had estimated concentrations of less than 5 ppm 

(one exception being 7.7ppm in sample AR807068). 
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were no target compounds identified in these samples. Estimated concentrations of 
unknowns were 37 ppm or less. 

Volatile orqanies. With the exception of methylene chloride, no volatile ~~mptauned was 
detected at a level greater than 0.835 mmg. Methylene chloride was present in each 
of the eight samples and also in the blank. Concentrations of methylene chloride 
exceeded the calibration range, and were estimated as high as 3.4 rng/kg. The highest 
measured concentration of methylene chloride was 0.230 rng/kg. 

Request 808: 

Petroleum hvdrocarbons. The difference in the analysis is due to the standard used for 
calibration. When using the JP-4 as a standard, it was noted that the hydrocarbons 
were diesel range materials. The values obtained using 8%-2 (diesel standard) for 
analysis are more accurate. 

PCBs and other extraetables. No PCWpesticides were confirmed in these samples. 

4.26,4 Limitations and Qualifications: 

Data Quality Level: The sampling plan and field sampling for this problem [which 
includes Requests 809 and 808 (no field measurements requested for $OS)] ate Quality 
Level I. The analytical Quality Level rating is 11. 

Field Data: 

Request 807: No limitations or qualifications are apparent. 

Request 808: No limitations or qualifications are apparent. 
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Environmental Problem: 2 1  
Request Number: 809 

Missile 
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Figure 4.21 a. Soil Sampling Collection Sites Associated with the 
Abandoned NlKE Site (Request 807) 
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The Sampling Team arrived at the parking lot closest to the sampling location 10NOV87 
at 1100. QC ainsate sample AR809048 was cdlested in the parking lot at 11 00. The 
decontamination procedure was followed. The team arrived at the sampling site at 1117. 
The weather was cold (30°F) and skies were partly c80udy. The area of interest was 

2 approximately 1OQm and considered hornsgeneous. Pond water had a &lack tint to it 
and the pond had a sheen on it. The pond apparently supported little life based on the 
lack of vegetation in the pond and the lack of hfPow/outflsw. The area was divided 
into a 60-segment grid and three segments were selected at random. A grab sample was 
collected from the top 15 cm of each segment selected. QC sample AR809048 was 
collected at 11 QOo Sample ARSQSOl5 was collected at 11 17 from the 0-15 cm depth of 
grid 18. It was black and silty. Sample AW889026 was collected at 11 I ?  from the 0-95 
cm depth of grid 26. It was black, silty, and slurry. Sample ARt309037 was coilected at 

1125 from the 0-15 crn depth of grid 55. 

4.27.2.2 Analytical Design 

Request 809: The field parameter measured for Request 809 was pH. The parameters to 

be analyzed incfuded CLP-metals, lithium, and cesium. 

4.27.3 Field and Analytical Data 

Field Data: Although the plan called for determining the pH of three sediment samples 
from tbe Undewriter's Pond, no pH measurements were made. 

Field Data Evaluation: A statement was made in the field log that pH measurements 
were "not applicable," without further elaboration. 

Analytical Data: 

Metals. Analytical results for metals in sediment are presented in Tab!@ 4.3.22. 86 the 
19 metals detected, the following 6 were below the CRDL in all three samples: barium, 
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References E5.1 and E5.2.2) in native soil beneath fill along the former transfer line 
between Buildings I9 and 34, and along the north and west sides of the foamer Building 
34. 

The Sampling Team arrived at the sampling location on 44NOV87 at 0980. The weather 
was cool and clear. The region of interest consisted of three areas. Area A, 
approximately 40 ft long, was the mil beneath the former transfer line. Area A covered 
approximately 11m2 (36 f?) and was considered homogeneous with respect to spatial 
distribution of contaminants beneath the fill material. Area 8, along the north boundary 
of the former Building 34, was approximately 9m (30 ft) in length. Area C, along the 
west boundary of the former Building 34, was approximately 9 rn (30 M) in length. The 
NE corner of the former Building 34 was located with the aid of a scale drawing and 
triangulation of line intercepts. The intercept of a line from the SE corner ~f Building 
24 (approximately 540 ft, E 70's) and a line from the SE corner of Building 48 
(approximately 545 ft E 40's) was used to locate the reference corner of Buiiding 34. 
By ground truth, the assumed location agreed with the memory of an ANL employee 
(name unknown) who participated in the decommissioning of Buildings 19 and 34. Lyle 
Cheever (ANL) and the employee visited the site 06NOV87 with W. Parsons and B. 
Hensley of the BRNL Sampling Team, Based on the assumed locabisn of Building 34, all 
sampling points were located and sited ips noted in the ANL Sampling and Analysis Plan. 
The depth of the fill soil above sampling depth was noted an each respective sample log 
sheet. A gamma scan of the area indicated 20-40 cpm. All soil pfl measurements were 
noted as "soil pH in water." 

Area A was divided into a 1 x 60-segment grid and 3 segments were selected. Three 
grab soil samples were collected below the transition from fill to native soil that 
occurred at a depth of 5 ft. Sample AFS81QQ18 was collected from grid 9 of Area A at 
1010 at a depth of 6-7 ft. Sample AW81OQ29 was callected f r ~ m  grid 29 of Area A at 
1030 at a depth of 5-7' ft. Sample AW818838 was collected from grid 49 of Area A ab 
1050 at a depth of 5-7 ft. The color change indicated the transition from fill to native 
soil at 5 ft. 
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Field Data Evaluation: 
used to make the soil suspension for the measurement, the results are reliable. 

Because the pW meter was calibrated and distilled water" was 

AnafyPicaB Data:: 

Anions and cyanide. Because the cyanide concentrations from three areas (Ap B, e) 
were all below the action level of 250 mghg# they am not reportad in Table 4.3.23. 

Metals. Analytical results for metals in soid am presented in Table 43.23. Of the 19 

metals detecieej, sodhm was bebw the CROL in all nine samples. Of ihe remaining 

metals detected, arsenic ranged from 10 to 14 mg/kg, barium from 52 to 79 mg/kg, 

bePyllium from 1.4 to 1.5 mg/kg, cadmium from 8.78 to 6.9 rnghg, chromium from 163 to 

48 mg/kg, cobalt from 9.4 to 13 rng/kg# copper from 27 to 55 mgkg, lead from 22 to 42 

mg/kg, mercury from 0.05 to 0.12 mgk-g, nickel from- 27 to 39 mgikg, silver from 1.7 to 

1.9 mg/kg, and zinc from 66 tu 153 mgfig" Other metals detected were aluminum, 

calcium, iron, magnesium, manganese, and vanadium. 

Extractable oruanies. With the exception of small amounts (estimated at less than O J  

ppm) of phenanthrene and fluoranthem in sample AR810029, there were no target 

canpounds identified In each sample, there was at least one unknown with an 

estimated concentration in the 1343 ppm range. 

Volatile oraanics. There were from six to nine compounds detected in each of the nine 

soil samples for Environmental Problem 23. Acetone was present at cancentmiions of 

0.035 mg/kg or less in the samples and was also present in the blank. Methylene 

chloride was detected in concentrations outside the calibration range and estimated in 

concentratiun as high as 2.6 mgfig. The highest measured concentration of methykne 

chloride was 0.170 mg/kg.. Methylene chloride was also detected in the blank. Measured 

or estimated concentrations of other volatile organic compounds were always less than 

0.0 I5 mg/kg. 
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Metals. Samples AR810018, -29, -30, -41, and -52 were Quality bevel I except for 
beryllium and sodium at Quality Level I I  and antimony at Quality Level 111. Samples 
AW810063, -74, -85, and -96 were Quality bevel I except for beryllium, silver, and 
sodium at Quality bevel I I  and antimony at Quality Level 111. 

Extractable organics. Data are of Quality Level Ill due to mass spectral uncertainty for 
unknowns and to concentrations below the quantitation limit for the two target 
compounds identified in sample AR810029. 

Volatile srqanics. Because the appropriate internal standard did not meet specifications, 
toluene, xylene, or tetrachloroethene in AW81602 A881 8036, AR81 864.1, AR816085, and 
AR810096 were Quality Level 111. Any bias resulting from this internal standard not 
meeting specification is expected to be low. Data quality for all other target volatile 
compounds detected at levels above their quantitation limits was either Quality Level I 
or II. Target volatile compounds with levels estimated below their quantitation limits 
were Quality Level 111. Data quality for the Wo instances in which the TIC volatile 
compound trichlsrofluaPQsaaetk\aR\e was detected was Quality bevel II for ARB% 0096 and 
Quality Level I l l  for AR810852. 
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TABLE 4 . 3 . 2 3  ANALYTICAL DATA SUMMARY BY MEDIUM FOR ENVIRONMENTAL PROBhEbl 23 DRAFT DO NOT C I T E  
DECONTAMIMAfION AND DECQ#MISSIONING (BSD) OF BUILDIMGS 19 AND 34 

S8A REBUESTa & l o  
LOCATIONi FORMER TRANSFER UNE BETWEEN BLDGS 19 a 3 4  AND TANK ATTACHED TO BLBQ 34 
MgpJUMI so11 

METALS, lINCbbiDlIbd0 C R t 6  
( M G / W  

COBALT 
COPPER 
I R O N  
L EAD 
HAGNESIUH 
MANGANESE 
MERCURY 
NICKEL 
S I L V E R  
SODIUM 
VANADKIJN 
ZrNC 

SAMP NO: AR8lQOJOD AR810030D AR91003OE 
SDG NQa AR318813C AR810QldD AR803019E 
TYPEt (&&R @BBB WB 

12 
55 

25400 

31900 
576 

8 . 8 5  B 
39 

1.2 B 2 
a90 B 

27 
153 

42 3f 2a B 

AR810041D AR810O41D AR810041E 
ARQQ1028C AWBILQQIL8B AR8QJOl9E 
b b G B a B  

9 . 4  
3 2  

23300 

43800 
472 

27 
0.91 u 1.2 B 

514 B 
24 
77  

27 BO B 

0.07 

ARSENIC 
BARlIU61 
BERYL1 ION 

CALCIUM 
c HRO 13 I UM 
C O B A L T  
COPPER 
I R O N  
1 EAD 
MAGNESIUM 
blAbJGANES E 
fitERCURY 
H I C K E L  
SILVER 
S O B f U t 3  
Y ANA D I UM 
ZINC 

cmlruta 

23 

0 .99  u 
0 . 0 4  
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The Sampling Team arrived at the sampling site on 16NQV89 at 0930. The temperature 
was 55-ci0"~ with occasional heavy rain. A rad scan sf the area 4 ft from the vault 
was 5860 cpm. Sampling depths were altered, however, because drill rod lengths were 
0-8 and $ 4 6  ft in length. The area of interest was a line along the edge of the vault 
no closer than 4 ft south of the vault. The 
team divided the area into a 1 x 60-segment grid and selected 3 segments at random. 
Sample AR811619 was collected from grid 25 at 0950 from the 0-8 ft depth. Soil was 
light brown in color and much like powder. Sample ARB1 104% was collected from grid 
25 at 0956 from the 8-16 dt depth. Sample AW811020 was collected from grid 3% at 1010 
from the 0-8 ft depth. Sample AR811053 was collected from grid 32 at 1020 from the 
8-16 ft depth. Sample ARE311031 was collected from grid 55 at 1030 from the 0-8 ft 
depth. Sample AR811064 was collected from grid 55 at 1045 from the 8-16 ft depth. 
Samples collected only read 50 cpm. 

(The total area was less thaw 106 m?) 

4.29.2.2 Analytical Design 

Request 811: No field parameter measurements were requested for Request 81 I 
Parameters analyzed included plutonium, tritium oxide, strontium-90, and cesium4 37. 

4.29.3 Field and Analytical Data 

Field Data: None requested. 

Field Data Evaluation: Not applicable. 

An a I y t i cal Data : 

Radiochemistry. For Grid 25, for the 0-8 ft depth, fadkmerc%kd9e concentrations in 

pCi%kg were as follows: cobalt-60, 6,200; cesium- 132 IO, 000; tritium, 2,060; potassium- 

40, 15,000: plutonium-238, 12; plutmium-239, 730; and total strontium, 156,006. la the 

8- 16 ft depth, concentrations were: cobalt-60, 6,600; cesium- 137, 9,200; potassium-40, 
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Analytical Data: 

Radiochemistry. A data Quality Level 0% I was assigned to radiochemistrye 
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Site plans indicated the presence of an underground gasoline tank in the northeast 
corner of the site. The disposition of the tank was not known. However, a potential 
existed for soil and groundwater contamination. 

A landfill was noted in aerial photographs and in references in some early reports. 
Because there were no records of materials being disposed of in the landfill, it was 
essential to screen for a variety sf parameters. 

4.30.2 Sampling and Analytical Design 

4.30.2.1 Sampling Design 

Request 812: Former Drain field Site - Sail (Fig. 4.2Sa), Six grab soil samples were to 
be collected (Sampling Method: Reference E5.2.3) from a depth gradient at the former 
septic drain field east of the CP-3 historical marker. 

The Sampling Team arrived at the sampling location on 13NOV87 at 1015. Skies were 
partly cloudy, the temperature was approximately 40°F, and winds were 0-5 mph. The 
area of interest constituted a 2 0 4  radius around the marked sampling point. The area 
was considered homogeneous and contained some small trees (4-10 in. in diameter) and 
green vegetation in particular. The team divided the area into a 10 x 6-segment grid 
and selected 3 segments at random. According to the ANL Sampling and Analysis Plan, 
each segment was to be sampled from auger holes to a maximum depth of 26 ft and soil 
collected at the 4-14 and 14-24 ft depths. However, sampling depths were altered in 
the field because of the %O+ yr overgrowth of vegetation. Sample AR812610 was 
collected at 1030 from grid 2 at a depth of 0-2.5 f%. Sample AW812843 was collected at 
1040 from grid 2 at a depth of 2.5-5.0 ft. Soil at grid 2 was dark brown, loosely 
compacted humus to about 5-h, then IigRt brown. Sample A8812021 was collected ab 
1040 from grid 6 at a depth of 0-2.5 ft. Sample AR812054 was collected at 11OQ from 
grid 6 at a depth of 2.5-5 ft. Sample 
ARE312032 was collected at 11 15 from grid 8 at a depth of 8-25 ft. Sample AW812065 

Soil at grid 6 was compacted clay to 5 ft. 
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The Sampling Team arrived at Area €3 at 1548. The sampling site was a broad, flat area 
approximately 400 ft EW by 300 ft NS. The area. was assumed to be homogeneous. The 
area was divided into a 60-segment grid and 3 samples were sekcted at random. A rad 
scan of the area indicated between 50 and 100 ctslmin. Samples were collected at a 
depth of 0.5-1.5 bt. Sample AR813044, collected at 1549 from grid 38, was brown to 
rust colored with charcoal inclusions. Sample AW813055 was 
collected at 1558 from grid 42. Sample AW8133866 was collected at 1600 from grid 46. 
Although not requested in the ANL Sampling and Analysis Plan, sample AR813077 was 
added because there was a substantial amount of paraffin (used for making casts) 
scattered around the area. In general, no evidence of a smelting or casting process was 
apparent. 

It was generally clayey. 

Request 814: Underground Gasoline Tank at Site A - Soil (Fig. 4,25c). Six soil-gas 
samples were to be collected in accordance with E5.4 around the suspected location of 

the underground gasoline tank. 

The Sampling Team arrived at the proposed sampling location 14NOV87 at 14-30. 
Weather was mild and sunny with a temperature of 55°F. The granite historical marker 
was assumed to be the site of the buried CR-3 reactor shield. Using a Site A drawing 
of the masker with building configurations superimposed, the assumption was accurate. 
From a scale drawing, the site of the gasoline tank was judged to be on an azimuth 
N37' E, a distance of approximately 367 ft. After locating the supposed site, additional 
relic structures were located to confirm the accuracy of the location for sampling (e.gap 
garage foundation and drainage hole, east and west quonset lab foundations). The 
Sampling Team judged that their selected sampling sites were within 5 m of the 
directions in the ANL Sampling and Analysis Plan, and probably closer if the tank was 
positioned as depicted in the reference sketch. The team could not determine if the 
tank was still in place, or if it had been removed. A high-resolution metal detector 
was used to determine if the tank was still in place. Although the instrument was 
sensitive enough to detect such a ferrous structure at a depth of 28 ft, no large object 
was identified-suggesting that the tank had been removed. The site was vegetated 
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4.30.2.2 Analytical Design 
Request 812: 
parameters to be analyzed included vslatiles, semivolatiles, and CLP-metals. 

The pafameter to be measured for Request 812 included pH. The 

Request 813: 
The parameter to be analyzed was ICP-lead. 

No measurements of field parameters were requested for Request 813. 

Request 814: 
parameter to be analyzed was VOA. 

The parameter to be measured for Request 814 included PID. The 

Request 815: The parameter to have been measured for Request 815 included pH. The 
parameters t~ have been analyzed included volatifes, sernivolatiles, pesticides, and CLP- 
metals. 

4.30.3 Field and Analytical Data 

Field Data: 

Request 812: They range from 6.5 to 6.9. 

Sample AR812010 represents the 8-2.5 ft reading; the carrespunding 2.5 to 5.0 ft reading 

is sample AR812843. Both samplas show identical pHs ~f 63. The other augemd 

samples are AR87202d (surface) a% pH 6.9 and AW812054 (subsoil) at pH 6.8. 

Four pH values are given in Table 4.3.25. 

Request $13: Although no fidd measurements were requested, pM and sod moisture 
were recorded and are shown iir Tabh 4.3.25. Samples ARt31301 I through 433 represent 

the pHs from Area A; the remaining samples webe from Area 8. The pW af Area A 

samples was 6*8. Area B sampies ranged from 6.3 to &a. The ssd moisture ranged from 

25% to 62% for the 0.5- 1.5 f t  depth samples. 

Request 814: This request required PlD measurements in the field The data shown am 

for the flow rates measured in collecting the vapor in the field No PID readings were 
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mg/kg, beryllium from (3.99 to 1.5 mg/kg, cadmium from 1.4 to 2 2  mg/kg, chromium 

from 19 to 28 mg/kg, cobalt from I 1 to 26 mgvkg, copper from 21 to 40 mg/kg9 lead 

from 22 to 28 mg/kg, mercury was 0.06 mg/kg, nickel ranged from 20 to 53 mg/kg9 and 

zinc from 53 io 82 tngkg. Other metals detected were alelmislum, calcium, iron, 

magnesium, manganese, potassium, and vanadium 

€xtractablt? omanics. No target compounds were identified in any of these samples. 

Unknowns were detected in these samples in concentrations estimated at less than 5 

PPm. 

Volatile organics. There were six compounds detected in each of four samples, and 

seven compounds detected in each of the remaining two samples. Acetone was detected 

in all samples (maximum concentration of 0.Q35 mg/kg) and also in the blank. 

Methylene chloride was out of calibration range in five of the samples (highest 

estimated concentration was Q.969 mglkg) and measured at 0.648 mg/kg in the other. 

A// other compounds were present in measerred or estimated concentrations of less than 

0.0 IO m@g. 

Request 81 3: 

Metals. Analytical results for metals in soil samples AR8136Y I ,  -2z9 -33, -44, -55, and 

-66 are presented in Table 4.3.25. These six samples were only analyzed for ICP lead? 

which ranged from 75' to 141 mgkg in two sampks. In the remaining samples, lead was 

detected below the CRDL. Sample AR813077 was not requested in the AN$ Sampling 

and Analysis Plan but was collected by the field team because they observed paraffin 

(used in making casts) around the area. bead in sample AR813077 was 77 rnglkg. 
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Request 81 3: 

Metals. 
for Request 813. 

Lead was detected from 75 to 141 rng/kg in three of seven samples collected 

Request 814: 

Soil gas. Casbon tetrachloride was measured as high as 520 ng/tube and was bey~ngd the 
calibration range, but estimated at 6400 ng/tesbe in one sample. Chloroform was 
measured at 1500 and 1706 ng/tubs in two of the samples. lal,N-climethylforsn;amicde was 
detected as high as 33,000 ngltube in sample AR814034, and was also present in the 
field blank. Trichloroethylene was measured as high as 39 ngAube and estimated at 
3400 ng/tube in sample AR814034. 

Request 81 5: Not applicable. 

4.30.4 Limitations and Qualifications 

Data Quality Level: The sampling plan for Requests 812, $13, and 814 is rated Quality 
bevel I ;  Request $15 is rated Quality Level 111. The field sampling was rated Quality 
bevel I I  for Request 812, Quality Level I for Request 813, Quality Level I1 for Request 
814, and Quality Level I l l  for Request 815. The analytical rating is Quality bevel I I  for 
Request 812, Quality bevel I for Request 813, and Quality Level Ill for Request 814. No 
analyses were performed for Request 815 and thus no Quality bevel can be assigned. 

Field Data: Although no field data were provided for one set of samples, the field 
notes report that samples were taken for Request 81%. In Request 814, the PlB 
readings were not reported. In Request 815, the plan was inadequate to locate the site, 
and field sampling could not be implemented. 
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Environmental Problem: 25 
Request Number: $12 

P 
Sample area within 20 ft of 

noted location on a N-S 
line, and 50 ft of location 

8fl a E-W ling 

40 ft 

Grid 2 = 6 ft from 
NW corner 
Grid 6 = SW Comer 
Grid 8 = 3 ft from 
NWcsrnerthan 
east 7.8 ft 

Figure 4.25a. Former Drain Field Site (Request 812) 
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Environmental Problem: 25 
Request Number: 814 

Garage foundation 

9g 

Garage foundation 

9g 

Historical marker ""/ 
w a - )  

foundation 

Formes pump house 

Ai1 foundations with gray screen 
:::.;wet e co nf imed 

Figure 4.25~.  Underground Gasoline Yank at Site A (Request 814) 
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4.31 Environmental Problem 26: Gasoline Spill at the Sunoco Station on Meridian Road 

Request Number: 81 6. 
Requester: B. Levitan. 
Finding and Basis: A gasoline spill at the Sunoco station may adversely affect ground 
and surface waters. Soil was removed, but no analyses were made to determine if ail 
contaminated soils were removed. 

4.31 .l Samipiing and Analysis Objectives 
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segment grid and 3 segments were selected at random. The team dug three, 2-in. 
diameter holes to a depth of 5 6% below the fill at grid segments 1, 12, and 24 (permit 
number 181-1987). The first hole was dug at 8950, the second at 1025, and the third at 
1050. Falo readings for the first hole were 268 at 2 ft, 5.6 at 4 ft, and 15.6 a% 5 ft- 
All readings were below the 1 ft fill of gray soil. Below 1 ftp a color change was noted 
(tan). The second hole yielded only a single positive PI0 reading of 2,O at 4 fb. Below 
1 ft, the soil changed from gray to tan. The third hole yielded two positive PID 
readings of 3 (at 4 ft) and 6 (at 7 ft). The soil color change at 1 ft was from gray to 
black. At 7 ft, water was present. Each hsle was sealed to permit soil gas to 
equilibrate for 24 hrs. The team returned on 12NOV87 to collect soil gas by active 
sampling methods. A metal detector was used to identify an underground gas line. The 
thermal desorption tube was placed in the hole at the depth of the highest reading at 
each grid. Sample AR81 SO14 was collected on 12N6V87 at 1206 from grid 1. Soil gas 
was collected in the thermal desorption tube at a rate of 250 cdmin for 4 rnin. (Note: 
Sample volumes were changed from 2 L and 4 b samples for each hole to the sate 
recommended by Henry Kerbst, EPA subcontractor - EPA Las Vegas.) Sample AR816847 
was collected on 12NOV87 at 1213 from grid 1. Soil gas was collected at a rate of 258 
cc/min for 8 rnin (total of 2000 cc). Sample AR816025 was collected on l2NQV87 at 
1230 from grid 12. Soil gas was actively sampled at 250 cdmin for 4 min. Total gas 
sampled was 1080 cc. Sample A8816058 was collected on 12NOM87 at 123% from grid 12. 
Soil gas was actively sampled at 250 cc/min for 8 min (total of 2006 66). Sample 
AR816036 was collected on 12NOV87 at 1252 from grid 24. TRe sample was collected at 
a sample rate of 250 cdmin for 4 min. However, until the tube was withdrawn from 
the hole, the team did not know that the hole had filled with wafer to 4 fk Therefore, 
sample AR816036 was rendered useless. Sample ARES1 6Q69 was collected on 12NOV87 
from grid 24 at 125%. The sample was collected at a rate of 250 cdmin for 4 min. 
Although the ANL Sampling and Analysis Plan did not request field blanks for this 
request, field blanks were added at the recommendation of Henry Kerfost (EPA 
subcontractor). Field blank sample AR81607QC was collected on 12NOV87 at 1220 from 
grid 1. The field blank tube was removed from the container and exposed to ambient 
air during the active soil-gas sampling at grid 1. Field blank sample AR816081C was 
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From four to seven compounds were detected in these four s ~ i l  gas sampks. Benzene, 
N, N-dimethylformamide, ethyl acetate, and racetone were detected in field 0% analflical 

blanks and also in at least some sf the samples. Highest estimated coneentrafisns 

included: trich/orQett?y/ene estimated at 3, $08 ngitube, but out a% ct/ibra%h2n range h 

ARS 76825; tetrahydrofuran out of calibmtkm range, but estimated at 13,000 ng4ube in 

AR816869; and chloroform out of ca!ibra%icm range, but estimated at 77,OOOng.t~~be in 

Saw8 76869. The highest measured cancasntmti~ns indude 3, IO8 ng/tube of carbon 
tetrachloride, 7,800 of nq'tube chltxoform, 66 ng/tube of methyl ethy/ ketsne, I000 

ng/tube of methyl isobutyl ketone, 36,OQQ ngltukae of N, N-=dimethylformarnide, and 446 

ng/tube of trichloroethylene. 

Analytical Data Evaluation: 

Soil aas. Samples AR81 6025, AR814034, AR816047, ARB1 6058, and A881 6,869 contained 
numerous chromatographable comg~uwds which were not calibrated compounds. These 
compounds made identification and measurement of the targeted compounds very difficult 
and tentative. With the field blank (A881 4078) showing similar characteristics, the 
reliability of the data is questionable. 

The highest estimated concentrations included: trichloscrethyiene estimated at 3,800 
ng/tube, but out of calibration range in AR816025; tetrahydrofuran out of calibration 
range, but estimated at 13,QQO ng/tube in AR8166369; and chloroform out of calibration 
range, but estimated at 11,000 ng/tube in AWS16069. The highest measured 
concentrations included 3,100 ng/tube of carbon tetrachloride, 1,800 of ng/tube 
chloroform, 66 ng/tube of methyl ethyl ketone, 1000 ng/tube of methyl isobutyl ketone, 
36,000 ng/tube of N,N-dimethylformamide, and 448 ng/tube of trichloroethyiene. 

4.31.4 Limitations and Qualifications 

Data Quality Level: The sampling plan is rated Quality Level 11. The field sampling is 
rated Quality Level 1. The overall analytical rating is Quality bevel 111. 
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Environmental Pr~blem: 2 6  
Request Number: 816 

Area for sample 
replication extended 

100 ft. from indicated point Stream 

Grid 1: AR816Q14 
AR816047 
A6381 6Q70C 

Grid 12: A881 6025 
AR81 6058 

Grid 24: AR816036 
AR84 6069 
AR8160926 

AR816081 C Sample area 
is a siight swale 

Figure 4.26. Location of Gasoline Spill at the Meridian 
Road Sunoco Station (Request 81 6) 
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recently rained. Sample AR817015 was collected at 1443 from grid 35 at the edge of 
the pallet at a depth of 1 in. The sample was to have been collected from 0-3 in., but 
because of concrete, the 3-in. depth was no% attainable. Sample AR8170026 was collected 
at 1445 from grid 46 at a depth of 0-3 in., 1 ft from the pallet. 

4.32.2.2 Analytical Design 

Request $17: 
analyzed included volatiles, semivolatiles, and pyridifle. 

No field measurements were requested for Wequest $1 7. Parameters 

4.32.3 Fieid and Analytical Data 

Field Data: No field measurements were requested 

Field Data Evaluation: Not applicable. 

Analytical Data: 

Extractable omanics. These was some 2-methylnaphthalene identified in an es tima bed 
concentration of 0.12 ppm in sample AW81701’5. No sther target compounds were 

identifiede Unknowns were present in estimated concentrations 0% up to 7 ppm, with 

the highest estimated concentratkms generally being in sample AR8170 15, which also 
contained the &methylnaphthalene. 

Volatile organics. Each of the four soil samples analyzed for this environmental 

problem contained from six to eight detectable compounds. Acetone was present in all 

samples (highest concentration was 8.078 mg\kg,l and in the associated blank. 

Methylene chloride was present in all samples and also in the blank. Concentrations ~f 

methylene chloride were beyond calibration range in all samples, but estimates were as 

high as 4 mg/kgo 
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Volatile organics. Data quality for all target volatile compounds detected at levels 
above their quaratitation limits was Quality level ll with the exception of toluene in 
AR817026 which was Quality Level 111 beause the appropriate internal standard did not 
meet criteria. The '1°C vslatiies (methyl acetate and bricklafs%lldsroane%ssane) in 
A8817015 were Quality Level II. The eb.mteCd levels of methylene chloride were Quaiity 
bevel 1 1  in AR817815 and Quality level I in AREQ17626. 

Pyridine. The data for this compound are Quality bevel 111. A direct method should 
have been used which did not depend OR the spectral data from volatile and 
semivolatile analyses. 
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4.332 Sampling and Analytical Design 

4.33.2,1 Sampling Design 

Request $18: Seep Noah of the Not?heast CCWMW of Wet M * Water (Fig. 4.28a). 
Three grab samples of water were to be collected (Sampling Method: Reference E4.2.4) 
from the seep nos%h 0% Plot M from pooled water nearest the seep origin on three 
separate days. 

The Sample Team arrived at the sampling location on 84NOV87 at 1500. Although the 
seep area was located, there was too little moisture to sample or to use to obtain field 
measurements. For this reason, QC finsate sample AR818649 and samples AR818016, -027, 
and -038 were not collected. 

Request 869: Plot M Seep (Sample Point No. 6 in the %salos Park Suweillance Program) 
- Sediment (Fig. 428b). Three grab sediment samples were to be collected (Sampling 
Method: Reference E5.3.1) in the area of the Plot M seep. Replicates were to be 
restricted to the area of active seepage for maximum detection. 

The Sampling Team arrived at the sampling location OW 04NOV87 at 1500. Winds were 
out of the bl-NW at 3 mph and the temperature was approximately 65*F. The area of 
interest was down gradient of Plot M and covered less than 100 m? The sediment was 
considered homogeneous with respect to possible contamination. The area below the 
seep (IO x 6 ft) was divided into a 10 x &segment grid and 3 segments were selected 
at random. Samples were collected at each designated segment to the depth sf sediment 
(5-7 in.). The site below the Plot M seep and the adjacent creek was dry on this date 
(04NOV87). The sediment at the seep was very dark brown and, in the area between 
the stream and the seep, appeared dark brown ta almost black in color. Sample 
AR819017 was collected from grid 11 at 1516 at a depth of 6 in. Sample AB819028 was 
collected from grid 20 at 1524 at a depth of 5 in. Sample AR819039 was collected from 
grid 36 at 1531 at a depth of 7 in. 
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Request $1 9: 

Anions and cyanide. Because the cyanide concentrations far the sediment samples f ~ r  

Request 819 were below the action /@vel of 250 mg&gj they were not repo&xf in the 

table. 

Metals. Analytical results for mtak in sediment are presented in Table 4.3.28. Of the 

20 metals detectedv silver and sodium were below the CRDL in all three sampks. Of 

the remaining metals, arsenic ranged from to 7 I nag/,@, barium ranged from 68 t~ 
I36 mgkg9 bwylliurn was 1. I m@g, cadmium ranged from 7.4 to 2.0 mgYkg, chromium 

from 72 to 14 mgkg, cobalt from 71 to 19 mgfig9 copper from 21 to 25 mg;/kg, lead 

from 39 to 57 rng-g,, mercury from 0.Q8 to 0.09 mgkg, nickel from 2.2 to 29 mg/kg, and 

zinc from 82 to I77 ingkg. Other metals detected were aluminum, calck~rn, iron, 

magnesium, manganese, potassium, and vanadium 

Extractable organics. No taget C O ~ ~ Q U ~ ~ S  were identified in these sampks, One 

unknown im sample AW819017 had an estimated concentration ob 15 ppm. All Qther 

estimated concentrations of unknowns were below 5 ppm in these sampks. 

Volatih orqanics. There were six C Q ~ ~ O U ~ ~ S  detected in c%ne sf the samples and five 

compounds in each of the remaining twQ sarnpks. Methylene ehlorich was beyond the 

calibration range in two samples and was estimated in these samples to be 0.970 and 

2e 3 mg/kg. Tri~~lorsfluoro~eihane was also tentatively identified in sample AW8 19028A 

;a% an estimated concentration of 0.0 19 mg..kg With the above exceptions, 

concentrations of ai/ detected volatile compounds were estimated at less than 6.QI 

w&7* 

Analytical Data Evaluation: 

Request 818: No samples were collected. 
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Extractable sfcrania. Data were all of Quality bevel Ill due to mass s 
uncertainty. 

Volatile orcranics. Data are Quality bevel I I .  
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Environmental Problem: 28 
Request Number: 819 

Sees 
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I 

Figure 4.28b. Seep Near Site M (Request 879) 
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Table 5.1. Quality Assurance/ uality Control Project Plan Locator 

QWNL ANL 
Data S&A Plan and Survey 
DsPcurn@nt Ma nua I *  Essential Elemants** 

1. TITLE PAGE WITH 
APPROVAL SIGNATURES 

COVER PAGE COVER PAGE GQVER PAGE 

TABLE OF CONTENTS mos PAGE 

1 .Q 1.2.6 

1.1 6.2 

APPEND F 

Sect., 2 

2. 

3. PROJECT DESCRIPTION 

PROJECT ORGANIZAT%QN 
AND RESPONSIBIILITIES 

4. 

5.  QA OBJECTIVES FOR 
MEASUREMENT DATA 
(Precision, accuracy, completeness, 
representativeness, and comparability) 

5.1 6.3 APPEND F 

6. SAMPLlNG PRQCEDURES 3.1 

3.6 

5.3 

Sea. 4.0 

5.1 1 

6.6.4 

APPEND E 

APPEND I 

APPEND E 

3. 

CALlSMTOaN PROCEDURES 
AND FREQUENCY 

8. 

9. 

10. 

ANALXKRCAL PROCEDURES 3.2 

4.. 0 

APPEND D 

APPEND H 

11. 5.1 6.1 6 APPEND F 

12, PERFORMANCE AND 
SYSEM AUBiTS AND 
FREQUENCY 

5.1 and 
APPEND C 

6.11, 6.15 APPENO F 

13. 

14. 

PREVENTIVE MAINTENANCE 
PRmEDURE AND SCHEDULE 

6.6.4 

APPEND Sa ROUTINE PROCEDURES 
FOR DATA ASSESSMENT 
(Prwisbn, atxumcy, and completeness 
cd measuremes\8 parameters invsived) 

5.2 and 
APPEND D 

6.6.6 

15. 

16. 

5.1 

5.0 

6.12 

6.14 QUALST'Y ASSURANCE 
REPORTS TO MANAGEMENT 

APPEND F 

* Pleas@ refer to the August 1987 DOE Environmental Survey Manual, 

** Reference EPA's "9nterrirn Guidelines and Specifications for Preparing Quality Assurance Plans" (EPA 1983). 

*** Please refer to Appendix F of this data document for a copy of Battelle's addendum to ORNb's ANI, Sampling and 
Analysis Plan. 
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Item 8. Calibration Procedures and Frequency. An ~ ~ p o ~ a ~ t  factor in th 
accurate field data is instrument calibration. The 
AN% Sampling and Analysis Plan w s followed; dates, standards, and problems were 
recorded in the field logbooks. In some cases, there were problems with instrument 
stabilization, and where data are suspect, it is noted i the tables or text associated 
with each environmental probllarn (see Sect. 4.0). 

Item 14. Internal! Quaiity ntrol Checks. TRe ANb QA/ Ian called for the 
collection of bri blanks for volatile organic samples and n'wsate samples to check on 

sarnpks is shown in fable 5.3. However, the gui anee in the final version ob the DOE 
Enwisonmewtai Suwey Manual was change lists the field QC samples 
requested at ANL. Analytical resuits are ect. 4.2.1. In cases where 
multiple battles were indicated for a given analysis, only a single bottle was analyzed. 

equipment decontamiwabiofl. The frequews Of US&! for @aCh Of these wp€?S Q f  Qc 

Item 12. Performance and System Audits. The c mplete text of E%" 's audit of field 
sampling activities at ANL can be found in Appendix C of this data document. No 
fsmal response to the audit was prepared by ORNL ecause the text of the audit was 
received by the Fielid Team Leader one year after the ~~~~~~~ 

5.2 Analytical QNQ 

~ ~ ~ ~ ~ t ~ c a ~  QNQC is divided into four major secti ns: analytical chemistry (5.2.1 ), 
f~~~~~~~~~~~ quality assurance (5.229, data management QNQC (5.2.3), and the analytical 
QC summary (Appendix D). 

Design and implementation ob analytical QA plans for the B nviron mental Survey 
have been based on the fundamental principle of a 

Survey program such as this quality levels, it is 

sample set. In this way, the analytical data from a 
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RInsate Bianks 

Trip Blanks 

Solfds 

1 120 

Qrganics 
Metals 
Rads 

NA 
NA 
NA 

Water 

1 /20 
NA 
NA 

Air 

1 /20 
1 /20 
NAa 

1 /20 
MA 
NA 

nded. 

20 to 40,3 for 40 t 

a. Wand-held instruments were active conta 
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0 
0 
0 
Q 
0 
0 
0 
0 
Q 
0 
Q 
0 
0 
0 
0 
0 
0 

HAZ WAS 

0 
Q 
8 
0 
0 
0 
0 
0 
Q 
8 
0 
0 
0 
0 
0 
0 
0 

HE 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 

O&G 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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programmatic perspective, while considering the a n a ~ y t ~ ~ ~ ~  ti itations hpased ~n the 
data. Data quality assessments require that all phases of laboratory support be designed 
to address the fundamental principles of precisio r ~ p r ~ ~ ~ ~ t ~ t ~ ~ ~ f l e $ ~ ,  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 s of some of the 
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 

-wide set of standard 
analytical procedures, quality control pra equirements These 
procedures, which are documented in ~~~~~~~x D bo the Environmental Su avey 

Manual, are based on a number of w e i ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  d methods. Ifl cases 
where a standard &PA method had not been d~~~~~~ n analgrte, ~~~~~~~~~~ 

a988 been fuily tested afld doc men6ed were select 
used for the laboratory analysis of ANL samples are desc ect. 3.0 and cited in 
Sect. 6-0 of this data document. The f f l a ~ ~ r i ~  of the nsnradiological debeminations for 
this program use the E$ 
procedures which have been developed aw&sr tested within the D E national laboratory 
system. In this way, ai% of the ~~~~~~p~~~~~ laboratories are r ~ ~ ~ ~ r ~ ~  ts meet standard 
performance criteria regarding the precision and accuracy of their analyses. A summary 
of data quality objectives, as describe in the ~ e f ~ ~ ~ ~  EPA method, is presented in 
Table 5.5 for AlVL samples. 

CLP protedeois. Radiolo ieai determinations use 

All participating laboratories have develope a series of S%andard ~ ~ ~ ~ ~ t ~ ~ g  Procedures 
(SOPS) which estabkh policies and practices for all phases d laboratory operations. 
'$'he SOPS provide the basis for day-today operation of %he  orat^ at^^, and serve as the 
foundation for a technical systems audit. 
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laboratory operation were performed during and following the sampling an 
period. These audits were a qualitative evaluation of the overall laboratory operation, 
including facilities, equipment, ~ ~ ~ ~ ~ e ~ ~ ~ t ~ o f l ~  data v a ~ ~ ~ ~ t i o ~ ~  an quality eontf=ol 
p rocedu res. 

5.2.4 Analytical Chemistry QA 

Analytical support to the majority of the ANL sarnplin and analysis effort was provided 
by four laboratories within ORNL. Battelle Columbus Divisio (BGD), Columbus, OH, 
also provided analytical services for the determination of organic and inorganic 
parameters. Any radiometric analyses p vided by Batte%%e were performed at the 
BatteIle Pacific Northwest Laboratory (PNL), Richland, WA, under the  coordination of 

Detailed data quality assessmewts are presente for samples asso 

vslatilies, semivdatiles, and pesticides/PCBs were reviewed by the Data Usability Team. 
The team was composed of representatives from DOE, EPA EMSk-LV, LEMSCo, and 
Martin Marietta Energy Systems. The organic: data were ~~~~~~~~ according to the 

this document appears in Appendix D.) The team ~ ~ t ~ r ~ ~ n ~ ~  the usabisi of "validated" 
organic data, organized by environmental problem, based on the following criteria: 

enviroflfflental problem/location in Sect. 4.0. Results 8 for ORNL analyses of 

protocol defined in revisian 3 sf the ge Data Validation. (A copy of 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

HQldiflg th'lE?S 

Initial calibrations 
Continuing calibrations 
Blanks 
GCIMS tunes 
Surrogate recove 
Internal standards 
Tentatively identified eornpou nds 
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Data quality assessmenvdata 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 Volume I of the Ap I 1988 issue of the Hanford Site 
Sampling and Analysis Data Document. The checklist, "Analysis Quality Level 
Evaluation," used bo evaluate the quality of ANL results can be found in Appendix D. 

checklist addresses the same QC areas as the previously described assessments, but' 
in a less rigorous manner. The checklist was used to verify that the components 
essential to sampling, analysis, and quality control were egrated into the 
environmental problem evaluation. Data were evaluated on an G basis for those 
analytical methods in which multiple analyte concentrations were determined (emg., CLP 

anions, ICP, high ~ x ~ ~ ~ ~ ~ w ~ ~ ) .  The exception to this is when an analyte did 
not conform to the majority of the analytes in a given analytical metho . Data quality 
of this analyte was then assessed separately and entered in the exception portion of the 
checklist. For those analytical rneth9ds in which a single analiyte was determined or 
only a few sample requests were received, all data were eombined to determine the 
quality of the analytical method. 

To perform the evaliuation, the pertinent information w s included in the alllowed space 
or attached to the checklist and referenced. The level of quality for a given 

performance criteria specified in the cheeklist. These performance criteria include 
determination of compliance to CLP requirements in the following categories: 

caste lpm i 6-l at io w was 8SS8SS8 to the compliance of le results to six 

1. Holding time 
2. Duplicates 
3. Blank 
4. Laboratory contr~l standards 
5% Calibration verification 
6. Spike recovery 
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fur the overall data q 
categories. The 

5.2.1 A .I Completeness 

The characteristic of completeness measures the amount of data obtained compared to 
the amount expected or planned. The program objective was to obtain data for 90% of 
a10 samples planned for collection and not deleted. Analytical data were generated for 
97% sf ail samples planned for collection. By genera! types of analysis, the percentage 
of samples for which analytical data were obtained for the ANL site is as follows: 

sganic compounds, 
tile organic compoes 
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Q Pesticides/PCBs, 95% 
o Soil gases, 91% 
6 Petroleum hydrocarbons, 825% 
6 Inorganic metals, 100% 
o Anions, 100% 
o Cyanide, 100% 
o Exobi=, 96% 

Radiologicai parameters, 100% 

Exotics refers to requests for the analysis of oil and grease and for total uranium. 
Program objectives for completemess were satisfied for a%% analytic thsds with the 
exception of petroleum hydrocarbons; 4 of 22 samples ware not analyzed. 

Instances where analytical data were not sbtaine inly the result of the 
foliowing problems: 

o Sample not collecte 
o Sample collected but analysis not performed 
o Sample lost during chemical processing 
o Sample results lost during instrument analysis 

5,2.1 .I .2 Representativeness 

Sampling and measurements were carefully conducted so that results were as 
representative as possible of the media (e,g,, air9 soil, water) an conditions being 
measured. Sampling protocols were: selected an developed where necessary to meet 
those objectives. Sample-handling protocols (e.g., splitting into aliquots, field and travel 
blank, preservationg storage, transportation) were selected to evaluate an 
representativeness of collected samples. 
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Field and travel blank results indicate that contamination of target analytes during 
sampling or sample transpartation was minor, For all analytes, field and transportation 
contamination occunred in less than lW0h of the individual batches of samples collected 
and shipped to the laboratories. The levels of contamination that did infrequently occur 
were low and did not require rejection of analytical data. 

Analytical program objectives for representativeness were established for each analysis 
type. The quality control requirements monitored to evaluate representativeness were 
analyte-specific holding times. Table 5.6  shows the actual adherence to required 
extraction and analysis holding times and program objectives as entages of samples 
analyzed. Holding times are ca%cae!a%ed from the date of ~ o ~ ~ ~ ~ ~ ~ ~ n  for all 
regular samples. Ho%ding time requirements are those list Test Methods for 
Evaluating Solid Waste, US. %PA SW-846, 3rd ed., N o ~ ~ ~ b e r  1986. Values appearing 
within the parentheses denote the actual number of samples in compliance compared to 
the totall number of samples analyzed. 

Objjeetives for adherence to CLIP requirements were not met for extraction holding times 
in semivolatile, pesticiddPC8, and inorganic metal analyses. Volatile samples did not 
meet the data quali%y objmtiwe for analysis holding times. Exceeding the holding times 
may have allowed degradation or transformation of the target 
of noncornpiiance bo holding times is that Ithe measured a srted concentrations 
may underestimate the true value of the anal 

52,4 .I .3 Comparability 

The characteristic of comparability reflects both internal consistency of measurements 
and the expression sf results in units consistent with other organizations reporting 
similar data. Generating comparable data requires %tbi!izing ~ ~ ~ ~ ~ d ~ l o ~ ~ e ~  which produce 
comparable resu%%s @.gas rnetak data obtained by total dissolutis Of Sail not 

Iution of soil, such as the nsmally used 
leaching methods) and conducting anaiyses ted analytical instruments 
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within the proper calibration ranges. To ensure ~ o ~ ~ a r a ~ ~ ~ ~ ~  of analytical results, ail 
program laboratories utilized only analytical methods specified in the experimental 
A documented analytical procedure was selected far those eteminatiions not specified 
in the environmental plan. Additionally, appropriate standard units were utilized for 
each measurement system, which yielded internally and e x t ~ ~ ~ a ~ ~ y  comparable results, 
assuming other comparability criteria were met. 

To monitor the ability of the laboratories to generate comparable data, quarterly blind 
) performance samples from the EPA (EMSL-LV) were analyzed for CLP analytes 

during the ANL analytical program. Similarly, EPA quarterly round robin samples were 
for r~~~~~~~~~~~ samples. The ~~~~~~~~~ 

fQ!' ~~~~~f~~~~~~ Was to 9 
obi ect ive was sat is facto ri 1 y aeca m pS ish e for OWNL hQt'CJaflk nd non-target list 
parameters and for a4l but owe of the Q The objective 
was not met for two of the three organi 
samples by BCD. esults are available for only 
performed durin the time frame of ANL analysis. The QB2 Fiscal Year (FY) 88 sample 
was analyzed on two ICP instm g used in the labsrabo . The QB result for 
the instrument being phased ou the score for the newer 16P instrument was 
90A. The result for inorganic Q quarters have 
either not been received or BCD did not participate in the ram. A table 
summarizing the BRNL and El68 performance scores and copies of the respective EPA 
QB evaluation reports are provided in Appendix 

8s (score = 6 e3)a 
rbiflent to the an 

5.2.1 .I .4 Precision 

Precision, the ability to replicate an anal , was evaluated through duplicate 
analysis of 5% to 10% of the samples analyzed. The program objectives for the 
precision a% arrallytical measurements were to satisfy CbP precisian control limits for 80% 
of all aqueous analyses and 90% of all soil aanalys s. The reporte data meet CLP 
precisiosr criteria (RPD) for 90% of all aqueous measurements an fOP 89% of all Soil 

5-26 



Table 5.7. Th 
eses denote t analytes in complia 

5.2.1 .l .ti Accuracy 

, the ability to obtain a t ked and evalu 
res and measu 

and surrogate c 

ions based on CLP pro 
fes were also inc 

s; Q6 results we o determination of 
requirements am n these methods. 

bjectives for a m  
ria for 96% of ali ; inorganic CLP con 

atilts water su 

ation of tuning criteria for voiati latiles was performed 
-MS Tuning and 

fractions. ORNt ins ria were met for 

5-27 



Draft - Do Not Cite 
ANL Data Document 

Issue Bate: June 1989 
Revision: 01 

Table 5.7' Adherence te Precision Requirements 

Awalvses Within CkP Precision Weauirements (Yo] 

Water Samples Soil Samples 
Analyses Objective Analyses Objective Analysis Type 

70 
70 

0 
0 

86 
80 

70 
76 

73 (32 of 44) 48 (16 of 33) 

80 
80 

70 
70 

75 (9 0% l a )  17 (2sf2) 

80 70 
70 

4 of $9) 
6 sf 72) +* 

160 (2of2) 108 (3 of 3) 70 
4 

100 (2 0% 2) 
7Q 
70 8 

94 (15 of 16) 
IO8 (1208 12) 

76 
90 

70 (21 0830) 80 

** No sample of this matrix type analyzed. 

-t. Calculation based on totall results of ICP, GFM, and CVAA analytes. 

* No duplicate samples were prepared for this sample matrix. 

Note:: All calculations are based ow the number of analytes in ~ o m p ~ i ~ n ~ ~  for a 
given analytical method. 
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fable 5.8. Adherence to Calibration Requirements 

Analysis Type 
Water Samples Soil Samples 

Analyses Objective Analyses Objective 

Volatiles 
BRNL 
BCD 

Sernivolatiles 
ORNL 

P 

B6D 

94 
100 

75 
100 

97 

100 

180 
69 

96 
100 

(1 93 of 298) 
(40 of 40) 

(1 76 of I sa) 
(1 02 of 102)* 

(543 Of 726) 

(694 of 7116) 

(361 of 36l)* 

** 

(3 Of 

(6 of 6)' 
(4 Of 6)* 

(1 86 of 193)" 
(1 6 of 22)" 

90 
90 

90 
0 

90 

9 

9 
9 

9 
9 

92 (191 sf 208) 
408 (20 of 20) 

99 (310 of 313) 

9 of 193)* 
10 f 22)* 

90 
90 

90 
9Q 

90 
90 

90 
90 

90 

90 
90 

96 
90 

-f. Calcerkitions based on total of ICP, GFM, and CVAA analytes. 

* Instrument calibration used for both water and soil samples. 

""No samples of this matrix type were analyze 

Note: All calculations are based on the number of analytes i 
analytical method. 
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Table 5.110. Adherence to ntaol Sample Requirements 

Analysis Type 

Analyses With Acceptable Control Sarnde Analyses (%) 

Water Samples Sail Samples 
Analyses Objective Analyses Objective 

Vo Bati les 
S e m ivo I ati 1 e s 
P esticidedP6 Bs 
inorganic Metals' 

QRNL 
ec 

Aflions 
Cyanide 

ORNL 
BCD 

Rads 
QRNL 
PNL 

98 (125 of 128) 
NS 
NA 

NA 
NA 

$0 
80 

80 
8 

8 
8 

0 

* 
* 

NA 
MA 

91 (1Qof11) 
106 (37 ob 37)"" 

80 
80 
80 

$0 
80 
80 

80 
80 

80 
80 

*Not app!icablle. 

NA: Not analyzed. 

NS: No samples of this matrix submitted for analysis. 

** Same control samples used for both solid and aqueous matrices. 

Note: Ail calculations are based on the number of analytes i 
given analytical method. 
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Analysis Type Anal e 

100 
1 00 

74 (23of31) 
9% (11 sf12) 

91 (I17 of 128) 
NS 

100 ( 2 o f 2 )  

93 (13of14) 
NA 

97 (58of 
100 (10 of 

74 (1 89 
100 (3 Qf 

77 (228 Q 
180 (21 of 

91 (80 of 70 
100 (22 04 70 

90 85 (445 of 522) 80 
90 100 (18 of 18) 80 

90 70 (381 of546) 80 
90 100 (42 of 42) 80 

86 79 (1 9 Qf 24) 70 
80 100 (12 Of 12) 70 

90 100 (31 af31) $0 
90 89 (8 of 9) 80 

80 87 (58 of 67) 70 
71 (57ob80) 70 

$0 100 (2 of 2) 90 

ao 100 (6 of 6)  70 
ao 100 (1 of 1) 70 

80 100 (5 of 5) 70 
80 NA 70 

5- 33 



Draft - Ds Not Cite 
ANL Data Document 

ate: June 1989 
Revision: 61 

' Calculations based on total of ICP, GFM, and CVAA anallytes. 

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 recovev. 
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QB BCD. Acetone and methylene chloride were present in all 6RNb blank at less than 
24 p@L. Toluene was present in many blanks at levels less than 2 pg/L 

The majority of volatile organic analyses were performed by ORNL. True method blanks 
were nab conducted for volatile soil analyses. Instead, a water blank was analyzed with 
each SDG containing soil samples. If cross contamination occurred during chemical 
processing of soil samples, it is possible such contamination was not indicated by the 
aqueous method blank. 

The EBA’s 7/87 CLP profoc01 for low level soil analysis requires that the extraction be 
performed at 40%. However, due to the lack of ~ ~ ~ ~ ~ ~ e ~ t ,  all soil samples analyzed at 
ORNL were extracted at ambient temperature (Le., 20 to 25°C) using a 
apparatus. 

Deviation from CLB QNQC protocol included a number of instances where analytes, 
primarily vinyl chloride, did not meet criteria for conti 
Because vinyl chloride was not observed in any samples, remedial action was not deemed 
necessary. Noncompliance to CLP limits was obse ed in a number of surrogate 
recoveries, particularly for toluene which tended to be recovered ab ve the required 
limit, A significant number of Jjow recoveries of the internal stan ads, ~ ~ ~ ~ c u ~ a ~ y  dg- 
~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ,  were obsemed in samples analyzed by ORNL. N ~ ~ ~ ~ ~ ~ ~ ~ ~ n c ~ ~  to CLP 
requirements are so noted on the CLP reporting farms; time restraints did not permit 
reanalysis of affected samples. 

nalyzed volatile contaminants in well samples for ~ ~ v j r ~ n ~ e n t a ~  Problem 4. A 
(Supelso, Iflc.), 60 rn long by 8.75 man I with 1.5 pm film glass capillary, 

was employed by BCD for the analysis of these organic compounds. All chro 
spectra, and quantitation reports were incsnedly labeled as to column ~ ~ ~ ~ n ~ ~ ~ ~ $ ~  

($-$rt4rnodlluo~abeniene [BFB]) coceSute during the andysis 0% the initial calibratisn 
standards for samples on the VOC(3bTM column. Because 1 , I  ,2,2-tetrachloroethane has 

The tSaQ€l% COmpOUnd (f  ,I ,2,2-%e%B%lchlsrQe%kawe) and the SUrWgt3-b COaa%pSU 
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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 inteaval between 
extraction and analysis was 80 to 90 days for ail d the samples. False negatives, 
quantitation biased low due to losses, or quantitation biased hi h 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 occurred and to what 
extent. 

The majority of semivsllatile analyses were b, Twenty-five percent of 
these samples exceeded the extraction tim days. Twenty-twca of the 23 

s analyzed by ORNL contained ncm 
recovery of at least ome surrogate compound was observed in ~ ~ ~ ~ ~ x ~ ~ ~ ~ ~ ~ y  60% of the 
samples. Recovery of target matrix spike ~~~~0~~~~ met CQP require ea%& for 20% of 
the analytes in water samples. Precision for these samples was also poor. 
Noncompliance to internal standard requirements enerally was obsewed in the 
compounds chrysenedl2 and perylene-cdd Q V ~  the CLP limit. 
Noncsnfarmances to 6LP requirements are so noted on the CLP reparting forms; time 
restraints did not permit reantslysis of affected sarnpl 

which were recovered 

The analysis ob semivolatile compounds was requested for PCLP extracts of samples 
from the Environmental Problem 11 site. Because no semivolatile hits were 

observed in the original sample, analysis of their LP extracts was not reqwired. 

Semivolabi%e analysis of well samples for ~ ~ ~ ~ r o ~ r n e ~ ~ a ~  Pro 
BCD. All nine samples were extracted within the required time. Quantitation ob TIC 

~~~~~~~~~ in these samples was based on ea& height be 
et compounds made area measurements unreliable. All CLP requirements were met in 

the analysis 0% these samples. 
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Table 5.1 2. Mirex and DBC Surrogate Recoveries Comparison 

Soil Matrix 

Surroaate Recoveries 
Date of Type of 
Analysis Request No. ACD DBC Mirex Analysis 

91 868 

91 868 
91 872 
94 871 
94 882 
91875 
96876 
91 876 
91 874 
9% 874 
91 877 
91 877 

880329-000 SB 
880329-600 A SB 
880329-000 A SEQ 
880329-000 A SB 
8804Q5-0QO SB 

888331 -000 SEI 
88033% -060 A S 

888331-000 e %I3 
886331-600 D SB 
$80331 -008 E SB 

7 
36.2 
41 .Q 
32.6 
76.3 

42.1 
42. 
43.0 
49 D 

38.6 
40.6 

39*2 
34.5 
50.1 
42.7 
54.3 
52.9 
42.1 
42.3 
43.1 
49.4 
39.8 
40.9 

PCBS 
PGBS 
PCBS 
PCBs 
PCBS 
PGBS 
PC8S 
PCBS 
PCBS 
PCBS 
PCBS 
PCBS 

Water Matpix 

s u r P oaate We cover ies 
Bate of Type of 
Afl alysis Request No. ACD Mi W X  Analysis 

88041 6 91863 880405-000 WB 29.6 28.9 PCB Rinse 
8885 4 0 91 988 38.7 42.4 PH 
880525 91 925 8885 13-000 WB 3%3 21 "1 PCBS 
88052 91 929 35.2 22.5 
88080% 91 94 73@9 45.8 Go %a % rs 1 

PE: EPA Pesdsrmance Evahation Sample. 
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Table 5.13. Comparison of Data Calcrafatlsn Methods 
- - A P Q o ~ ~ +  

Units: PPB 

Sffi Me EPA Sample No. ACD No. PW3tidde RRF RRF ple Cons Sample Cone 
( ~ ~ )  (Reported) Diffemnca (CW) (Reported) 

ARGO1 ARS05029SS 871 1 1 1-371 4,4'-0DE 1844.06QO 
4,4'-DOD 81 0.5600 
4,4'-00% 4223800 

ARGO2 AR307030WS 871 1 1 1-393 Endrin 
4,4(r"-001" 

AWSQO013WS 871 11 1-394 4,4'-087 
AR500Q91 WS 871 11 1-396 4,4'-BD% 
AE586295WS 871 11 1-398 Alpha--BHC 

GaPrtRI&!HC 
Aldrin 
4,4'-080 

Endrin 
ARBQQ319WS 871 1 1 1-399 %wdCS~lh.tT I 

11 586.0460 
771 3.9500 
771 3,9560 
771 3.9500 
51 51.3580 
4276.7200 
4673.7% 00 
14% 3.3300 
3Q20.1 100 
241 4.6000 

34 599.9QOO 
34599.9QQO 
33338. 9900 
35 28 5 3 780 
33596.3 700 

1699.0200 
3631 4.1 900 

21 11.72QO 
35623.2800 

17'49.4400 

141 9.9854 
71 5.61 02 
291 .OQS7 

11 999.0843 
588 3.2426 
581 3.2426 
588 3.2426 
383%.S% 01 
3457.9297 
3362.731 1 
2% 95.1965 
30% 5.669 1 
1870,8484 

33337.9538 
33339.9538 
32658.8% 84 
33337.9538 
33337.9539 

1404.8801 
33337.9538 

1 749.5752 
32497.8471 

1404.8801 

23 "00% 
11.91 B/a 
31.09% 

-4.29Ya 
24,64% 
24,64% 
24 64% 
25 54% 
19.15% 
28,05% 

- 55 n 3 we 

0.1 59/e 
22,52% 

3,65%/* 
3.65% 
2.01 Ye 
5,52% 
0 a 77K 

17.31 Ye 
8.20% 

19.1 S K  
8 77% 

1 9 D 70% 

55.93 
26.14 

138.59 

0.1 4 
0.50 
0.1 9 
0.1 5 
0.08 
0.1 4 
0.1 5 
0.27 
Q-1 €9 
0.22 

73.00 
30.00 

280.00 

0.13 
0.66 
0.25 
0,20 

0.1 7 
0.20 
0.1 8 
0.10 
0.29 

0.08 

0.08 
0.1 1 
0.89 
0.88 
0.08 
0.9 6 
0.08 
6.0? 
0.24 
0.09 

0.08 
0.1 1 
0-07 
0.88 
0.68 
0.1 2 
0*q8 
0.08 
0.26 
0.1 1 
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Three field (trip) blanks accompanied this set of samples. Two were analyzed with this 
SBG. Some instrumental problems were experienced in the analysis of the blanks, 
requiring two desorptions. The b%an were heavily contaminated with organic 
compounds, although few of those chromatographic peaks were identified as the target 
compounds. Because of this contamination found in the blanks, it is uite likely that 
the target compound identifications in the samples are a result of interferences. Most 
of the soil gas samples collected at the ANb Sits contained large amounts of numerous 
gas chromatographable compounds which were not calibrated components. These 
cornpsunds made identification and measurement of the targeted c o ~ p o u n ~ s  very difficult 
and tentative. The chromatograms for the calibrating sta dads were dean, indicating 
that the instrument was not contributing to the ~ ~ ~ ~ ~ ~ o ~ f l  

Petsachloraethane could not be determined with the manual desorption unit used in the 
analysis. The data qualifier “X“ on the data sheets 
indicates this omission. The *B“ qualifier shows that the c a ~ ~ ~ ~ ~ ~ ~ ~  ~~~~~~n~ also was 
found in the blank, The “E? quaiifier denotes that the measurement was outside the 
ca9ibmtiQw range. 

The reason for this is not clear. 

5.2.1 2 6  Pyridine 

Data for pyridine are treated ips missing. Although a irect method for the analysis of 
pyridine was used to determine contaminant c ~ ~ c e ~ ~ r ~ ~ i o n  in a set of soil samples, the 
extended holding time makes this data suspect. Identification of pyridine in samples 
coulld be noted in the CL volatile and sernivolatiie ata generated for the samples if it 
was in high enough concentration to be among the 20 most concentrated uncalibrated 
cosastitu en& (TICS). 

5e2,$ 2.7 Inorganic Metals 

In general, inorganic analyses were performed according to EPA CbP tscol. A brief 
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FAA Analyses. Sodium analyses were per=fsrmed at B68  using FAA. Samples were 
analyzed approximately eleven months after sample receipt. Instrument calibration was 
based on measurements of three aqueous standard so%utions and a standard blank 
solution. All blanks (ICB, CCB, and PB) for the ample analyses met contract 
requirements. 

ORNL analyzed cesium and lithium using FAA. All G results met CfP requirements. 

GFAA Analyses. t QRNL during 
the AN&, analysis period, all solid samples were ~~~~~~~ ta SGD for analysis so that 
holding times could be met. Only six of 17 samples analyzed at OWN$ did not meet 
the required analysis holding time. ORNL analyzed aqueous samples for antimony, 
arsenic, cadmium, lead, selenium, silver, an At Beast one duplicate, spike, 
and laboratory c0fltroS sample were run for each esement. uirements were 
me% for these analyses. Standard addition was not reqeai r any Of the GFAA 
analyses. BCD misplaced nine solid samples collected from the Environmental Problem 
15 site. Because holding times were exceeded by tRe tim the samples were found, 86D 
decided not to analyze t samples. The samples were returned to ORNb. Following 
instructions from the Environmental Survey ~~~~~~, the nine samplles were 
analyzed far lead by GFM. All of the samples were dilute by a factor of 100 to 

to bring the lead content within the linear response range of the instrument. 
With the exception of holding time, all QC criteria were met in the analysis of these 

Due to the unusually heavy lo d of samples arrivin 

samples. 

BCD analyzed samples for antimony, arsenic, cadmium, lead, selenium, silver, an 
thallium by GFM. Because the Sam ing antimony analysis were prepared 
separately, antimony results are report separate from the remaining metal 
results. Generally, ai% requiremew& were met, wit 
recQvefles and latsoratev c pie resub. App 
recoveries and 10% of laboratory contrd resuits d 
Noncsnfomance may be the result of inhomogeneity in the soil samples. 
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container. Because the spike recoveries and the distilled standards were within 
tolerance limits, the run data were considered acceptable. 

5.21 2.9 Anions 

Sulfate ion was analyzed using ion chromatography with conductance detection. Seven 
samples were analyzed within the 28-day holding time limit; six samples exceeded the 
limit by one day. The DOE 
method detection limit (MDL) was not met for sulfate; the MDL at maximum instrument 
sensitivity was 40QO pgL All callibsation blank were less than this MDL. An anion 
standard prepared from NBS materials was used ts callibr 
detector response was verified at this time by comparison to the previo 
standard responses. In-house prepared quality control solutions were anallyzed followin 
each calibration. 
in compliance. No laboratory control sample was analyze 

A final sample was analyzed 55 days beyond the limit. 

A%! calibration responses, duplicate results, and spike recoveries were 

5.22 Radiological Quality Assurance 

The majority ob the radiological analyses were perfomed by the bow-bevel 
Radioshemica$ Analysis Group (LLRAG) at ORNL. The basic purpose 0% the quality 
assurance (QA) program for the LLRAG is to ensure that the data produced are of 
sufficient quality, accuracy, and completeness so that valid interpretations can be made. 
This purpose is accomplished by assuring that proper sample procedures are followed; 
the iwstmments yield accurate, reproducible results; and adequate information is 
awailable concerning each sample. All aspects of the work carried out by the LLRAG 
were th o ro u g h l y docu me nbed . 

A ~ ~ ~ o ~ ~ ~  the basic CIA program for LLWAG has many aspe ts9 only the quality control 
(Qc) aspects ob the ($A program that concern accuracy awed r ~ ~ r ~ $ ~ ~ ~ b i ~ ~ ~  of 
measurements are summadzed in this data dscument. These aspests indude results sf 
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instrument counts both alpha and beta simultaneously.) "These results are presented in 
Appendix E Table E.3, The mean beta efficiency of the b -4000 was 35.6% with a 
standard deviation of 1.7% and a range of 3 -12% to 39.77%. All beta efficiency 
measurement checks indicated a result within the acceptable range of 36*! for the LB- 
400Q. Because all beta efficiency checks indicated results within the acceptable range, 
the LE3-4000 can be considered to have been accurately calibrated and suff icientty 
constant during the period of the measurements of the Argonne samples. 

The results of the background (Le., blank) measurements are also included in Appendix 
E Table E.3 for alpha and beta measurements. ~x~~~~~~~~~ sf this table indicates that 
the backgrounds were relatiwely constant th ro~gh~uf  the measurement period sf 
Argonne. The alpha background of the L had a mean of 6.03 cpm, a standard 
deviation ob 0,Od cpm, and a range 0% 8 to Q.06 cpm. The beta bac 
4000 had a mean 0% 0.89 epm, a standard deviation of 0.17 c , and a range of 0.62 to 
1.45 cpm. Both the alpha afld beta bac rounds 0% the ~ ~ ~ ~ ~ ~ ~ n t ~  therefore, were of 
low enough levels that they did not adversely affect the measurements. 

5.222 k ~ t o p i ~  Alpha Measurements at LLRAG 

Nuclear Data 1\18-9900 proportional eo 
ND-9900 was 21.1% with a standard d mange of 14% to 34%. The 
mean alpha background of the NB-9900 was; 0.006 cpm with a standard deviation of 0.084 
cpm and a range of 0.002 to 0.023 cpm. All of the measurement chec showed results 
within the acceptable range, indicating that the ND-9960 was Q ~ ~ ~ ~ t j n ~  properly during 
the period of the ANL Site measurements. Ta .4 in Appendix E summarizes the 
efficiency and background data for each of the 1 ectors. Data ow the calibration of 
the 12 detectors in 
indicate that each 
limits during the time 

this system 
detector in 

period of the 

are presented in Table E 5  in Appendix E. These data 

AN L measure men ts .) 
the system was well within lake s e cif i ed calibration 
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5,224 Liquid Scintillation Measurements by LLWAG 

Tritium samples were counted using a Packard 460C Tri-Carb liquid scintillation counter. 
A Paehrd tritium standard is counted daily to ensure the accuracy and reproducibility 
Q% the results obtained by the system. Backgrounds (Les, blanks) are also counted daily. 
The results for the standard and background counts performed during the time that the 
ANL Site samples were counted are given in Appendix E TabKe E.8, along with the 
efficiency data for that time period. The background for the Packard 46OC was 13.5 
cpm, with a standard deviation of 1.4 cpm and a range of 11.9 to 17.0 cpm. The 
efficiency of the Packard 46QC was 58.5Y0, with a standard deviation of Chl?A0 and a range 
ob 58.3% to 58.7%. /$%I data indicate that the Packard 460 
sufficiently constant, and had a low enough backgroura such that no degradation of 
sample results occurred during the period of the ANL Site sample measurements. 

was accurately calibrate 

During the period of the ANI, Site measurements, LLRAG participated in the EPA Gross 
Check Program for gross alpha and gross beta in water, strontium-90 in water, tritium 
in water, total uranium in water, and for gamma i ~ t ~ p i  in water. The results, 
presented in Appendix E Table E. measured by LLRAG did not exceed the warning 
limits, indicating tha sufficiently accurate results were being obtained by LLWAG 
procedures and instruments. 

5 2 2 6  Radiometric Analysis by BaMellle’s PNL 

A total of 43 samples were receive attelle’s Pacific Northwest Laboratory (PNL) 
fss laboratory radislogical analysis. These include regular samples and field rinsabes 
from Wells 6 and 9, pum samples from Sot M9 and grab samples from Landfill 319 of 
the ANL Site. A complete listing sf 
radiological control sample results is included in Table .I of ~ ~ ~ ~ f l ~ ~ x  E. 

A d ~ ~ ~ ~ ~ ~ ~ ~ f l  of PWL r~~~~~~~~~~~ results fo8llsws. 
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daily measurement of tritium counting efficiency and instrument background (determined 
using a water blank). The average value of four measurements of instrument counting 
efficiencies was 33.6 f1.3%. Count rates of sealed standards and blanks were 
determined to verify long-term instrument stability. The average background count of 
four water blanks was 14.55 a39 cprn. Measured values presented on the data forms 
are the count rates on the dates of the calibration check. The known value of the 
standard is the count rate of the initial calibration made on December 11, 1987, to 

which all measured values were ctompared. The percent difference (%e)) between the 
measured and known value of the five tritium laboratory control samples ranged from 
-oO9Vk4 %o +0.4%. 

The gross alpha count was determined for four water samples. These samples were run 
in duplicate, versus a reagent bfank. Three instruments were used to obtain alpha 
eounts. The 
average efficiency for each instrument, based on two measurements, was 46.1, 45.8, and 
45.8- The daily background counts for three instruments used to determine the gross 
alpha count are listed in Table E.42. The average of the two determinations of the 
alpha background on each instrument was 0.603, 0.353, and 1.899 spm for a 1000 min 
counting time. Six calibration cheeks were made using a control sample- The measured 
values appearing on the data foms are the count rate of the continuing calibration 
cheeks; the known values are the count rates of the standard on December 1 or 
Dewmbs 2, 1987, to which all measured values are compared. role %D ranged from- 
1.2e%o to -8.1 % for the six determinations. 

A single sample was submitted for total urmium analysis. Its analysis was performed on 
the Alpha-1 instrument. The alpha background count and the instrument efficiency, 
measured on the day following the analysis, were 0.632 i0.025 cpm and 55.0%, 

Table Endl summarizes the daily efficiencies of the three instruments. 
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respectively. An initial calibration and two ~ o f l t ~ ~ ~ ~ ~ ~  ~ ~ ~ j ~ r a t j ~ n  check were made 
wing a gross alpha control standard. The %Ds of th 
were -1 2% and -0.7%, respectively. 

continuing ~~~~~~~~~~ 

The gross beta counts ob four water samples were ~~~~~i~~~ usin 
Beta-67 instruments. The instmmerat efficiencies, as determined from Table E.13 data, 
are 524% and 53.3%, respectively. The daily measurement of beta instrument background 
counts is presented in Table E.14. The average instrument backgrounds for the Beta-66 . 

and Beta-67 instruments were? 15.5 and 15.2 cpm, respectively. Regular samples were 
determined in duplicate versus reagent blaflk. 

The ~ ~ ~ ~ ~ ~ ~ r a t ~ ~ n  of strontium-90 was determined in a single water sample, usin 
Lsbeta-l instrumentatioa. The ~ ~ ~ t ~ ~ ~ n t  eff ieiewc 
analysis were 54. % afld 0.584+ , respectively. The initial calibration of the 
peflinent instmmentatiaaa was mad and 11, 198%. The %Ds of 
continuing calibration check for this instrumentation did not differ from the initial 
checks. 

Gamma spectrsmet~ was used to determine the isotopic content ates samples, 

measured intensities of the ~ n s t ~ ~ ~ ~ t ~ ~ ~ ~ n  were checked with a m-244 8 cesium- 
137, and cobalt-60 isotopic standards. The s~~~~~~~ of the Detector BNW is 
demonstrated in Table Eo16. The bong Term A ust values are taken as the known 
values to determine the %D of the radiometric #QC results tabulated in the data 
package. The %D of the peak intensity in the continu callibsations ranged from -1 .$Oh 

to 2.3%. Known values for peak position are slot 

ResuIts were reported for SBQ-mL aliqu energies and 

Two water samples were submitted for the analysis of lutoruium-238, using the PNb-61 
instsumentatim An isotopic ~~~~~~~~~ standard was analyzed to confirm the efficiency 
and the system energy calibration of the instrumentation. Data presented in Table E-I5  
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entered into the data base and all transcription problems corrected, the data is then 
printed and returned to the field team supervises P analytical chemist for review. 
During this review, any missing or incomplete data is corrected and sent back for 
addition to the data base. Miscaded information is corrected and documented. 
Conflicting sample identification codes ar reviewed and resolved by data ~ a n ~ g ~ ~ ~ f l ~  
personnel working with field and analytical staff. 
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E/EH-6853, Val. 3. 

Potassium 
Standard Methods for the Examination of Water and Wastewater; 16th ed.; American 
Pubk Health Association:: Washington, DC, 1985; Method 322 8. 

Modeis 51 and 5lCa Flame Photometers; The 

Atomic Absorption, Furnace Technique 

Methods for the Chemical Analvsis of Water and Wastes; ~ ~ v j ~ ~ ~ f f l ~ ~ t a ~  Monitoring and 
Support Laboratory: Cincinnati, OH, March 1 983; EPA-608/4-79-020; M e t ~ Q ~  200 Series. 

Environmental and Effluent Analvsis Manual; Martin Marietta Energy Systems: Oak 
e, TN, 1977 (original issue); Method €43-140. 
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Springfield, VA, August Infomation Service, US. Department of Commerce: 
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