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1.0 INTRODUCTION 

1.1 Authorization 

This report has been prepared by HALLIBURTON NUS Environmental Corporation 
(HALLIBURTON NUS) as part of EG&G Letter Subcontract PC-84017JB. The purpose of 

. this report is to summarize and evaluate the characterization data collected for 
the sludges and waters from the following sources: 

Pond 207A 
Pond 207B North 
Pond 207B Center 
Pond 207B South 
Pond 207C 
Clarifier 

This report is defined as combined deliverable number 2243 and 2243. A separate 
report summarizing the characterization data for pondcrete and saltcrete will be 
prepared when sampling and analysis of those wastes has been completed. 

.1.2 Backaround 

Five lined solar evaporation ponds, designated ponds 207A, 2078 north, 
2078 center, 207B south, and 207C, are to be closed as part of a RCRA consent 
order negotiated with the state of Colorado. In support of the closure project, 
HALLIBURTON NUS has been awarded a contract to stabilize the pond sludges and a 
portion of the pond water. One of the initial tasks of the project was the 
collection and analysis of pond water and sludge samples to support the 
development of stabilization recipes. Specific goals of the pond 
characterization program were as follows: 

Characterize the liquids and the sludges in the ponds and the clarifier. 
Determine the variability of constituents in each media within a given pond. 
Determine the variability of constituents in each media between ponds. 
Evaluate the compatibility of the ponds to support any design options that 
include pond consolidation. 

1.3 Scope of Work 

The scope of work for the pond characterization effort was defined in the 
combined deliverable number 211A, 211E, 221A, and 221E, the "Pond Sludge Sampling 
Plan, Clarifier Sludge Sampling Plan, Pond Sludge Analysis Plan, and Clarifier 
Sludge Analysis Plan." This deliverable was prepared by HALLIBURTON NUS and 
approved by EG&G Rocky Flats in July 1991. Combined deliverable 212A and 212E, 
the Pond Sludge Sampling Procedure and the Clarifier Sampling Procedure, provided 
the detailed sampling instructions for the pond and clarifier water and sludges. 
This deliverable was issued in August 1991, and was subaequently modified by 
three revisions, the last of which was issued November 25, 1991. 

Deliverable ( C a m b i d )  224A end U4E 

U S T E  CHARACTERIUTlOll REPORT 
SLu)GE AND CLARIFIER SLu)GE 
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Section 2.0 provides additional detail concerning the sdmpling and analytical 
program. 

Deliverable ( C d i n e d )  224A end 224E 
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2.0 SAMPLING AND ANALYSIS PROGRAM 

2.1 SamDlins Locations 

The Sampling Plan specified the collection of discrete water and sludge samples 
from each of the four quadrants in each of the five ponds. The plan also called 
for the collection of a field composite made from equal aliquots from the four 
quadrants. The purpose of the composite samples was to provide characterization 
data for comparison with the individual quadrant samples, and to provide 
analytical data of the bulk sample on which treatability studies will be 
conducted. The original plan was written under the assumption that the samples 
for characterization and treatability studies would be collected at the same 
time. However, this did not occur. Characterization samples were collected in 
advance of the treatability study samples while a floating pump system was 
constructed to obtain the larger volumes needed for the treatability study. 
Therefore, if the composite samples were collected during the characterization 
sampling effort, they would not be representative of the bulk samples collected 
later for treatability studies. A decision was made to collect the composite 
samples during the treatability study sampling effort. The composite samples 
would provide a baseline analysis of the treatability samples and would also be 
somewhat representative of the pond contents as a whole. 

' 

Quadrant samples were collected from the ponds as planned, with the following 
exceptions: 

Pond 207A - The water level in the pond was low, exposing the pond liner in 
the southwest corner of the pond. Therefore, it was only possible to collect 
three water samples from this pond. 

Pond 207A - Insufficient sludge was present in the pond to enable sludge 
sampling from the quadrants. A pump sump located in the northeast corner of 
the pond contained the only appreciable accumulation of sludge, and was the 
only sludge sample collected from this pond. 

Pond 207C - The samplers were unable to collect four quadrant-specific sludge 
samples from the pond because of insufficient material in the eastern 
quadrants. Therefore, only the southwest and northwest quadrant sludge 
samples were collected. In lieu of the eastern quadrant samples, an interior 
composite sample was collected. Sludge from four locations in the east- 
central portion of the pond was composited to make this sample.' A fourth 
sludge sample was collected from the material that collected along the 
waterline. Samples of this material were collected from eight locations 
around the pond berm and composited. 

Samples were collected from the clarifier as planned. Four sludge and water 
samples were collected fromthe clarifier bridge. One sample was collected near 
the clarifier wall, one was collected near the center of the bridge, and one 
sample was collected at the end of the bridge near the center of the clarifier. 
One duplicate sample was also collected from the clarifier. 

Deliverable (Carb ined l  224A and 224E 
WIO SLu)GE AWD CLARIFIER SLWGE 
UASTE CHARACTERIUTIOll REPORT 
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Table 2-1 summarizes the pond water characterization samples, and Table 2-2 
summarizes the pond sludge characterization samples, which were collected and 
analyzed. Figure 2-1 shows the approximate pond sampling locations , while 
Figure 2-2 shows the approximate clarifier sampling locations. 

2.2 Samplins Procedures 

All samples were collected by EG&G personnel. HALLIBURTON NUS provided one 
person during each sampling event to assist in sample bottle labelling, preparing 
the chain-of-custody forms, and maintaining the field log book. A copy of the 
field notes can be found in Appendix C. Copies of the chain-of-custody forms are 
in Appendix D. 

As noted previously , sampling was conducted in accordance with combined 
deliverable 212A and 212E , "Pond Sludge Sampling Procedure and Clarifier Sampling 
Procedure," and subsequent revisions. Any deviations from the procedures due to 
conditions encountered in the field are documented in the field log book notes 
(Appendix C). Changes in the number or location of samples were previously 
documented in Section 2.1. 

2.3 Analytical Prosram 

2.3.1 Laboratory Analyses 

The laboratory analytical program for pond waters and sludges is summarized in 
Table 2-3. The rationale for selecting these parameters was described in detail 
in the combined Sampling and Analysis Plans for the pond and clarifier sludges 
and waters. The following issues are highlighted to facilitate interpretation 
of the database: 

e Analysis of select VOAs, select semivolatiles, select alcohols, metals, 
cyanide, and TCLP parameters were conducted to achieve a data quality 
objective Level IV. This provides data of a quality similar to that required 
for CLP (i.e. , legally defensible data). All other parameter are engineering 
parameters and only require.a DQO level of 111. 

e The analytical program included TCLP metals analysis of both the pond waters 
and the pond sludges. For the pond sludges, the analysis included the acidic 
extraction as per the method. For the waters, the method specifies that for 
samples with less than 0.5 percent suspended solids, should be filtered 
through a 0.6-0.8 pm glass filter to remove the suspended solids, followed 
by analysis of the filtrate. In essence, the analysis for metals in the 
filtrate represents a determination of the dissolved metals concentration at 
the natural pH of the liquid, since no pH adjustment of the filtrate is 
performed. Since all the pond waters contained less than 0.5 percent 
suspended solids, this method was followed for all TCLP analyses of pond 
waters. 

e The specified analysis for amenable cyanide routinely resulted in negative 
values. These negative results are quite common with this method and are a 
result of matrix interferences. .Samples are divided into two aliquots for 

D e l i w r e b l e  ( C a i b i n e d )  224A end 224E 
WllD SLu)GE AND CLARIFIER SLu)GE 
UASTE CHARACTERIZATIOW REWRT 
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cyanide analysis. The first aliquot is analyzed for cyanide and is reported 
as total cyanide. The second aliquot is pretreated with calcium hypochlorite 
and also submitted for cyanide analysis. The cyanide result for the 
pretreated aliquot minus the result for total cyanide equals the reported 
result for amenable cyanide. The addition of calcium hypochlorite results 
in reactions with thiocyanates and organometalics. These reactions will tend 
to elevate the cyanide result for the treated aliquot, thus causing a 
negative value for the calculated amenable cyanide result. 

0 The Blaine fineness analysis of solids was not performed. To make the 
results of the analysis meaningful, the test was required to be performed on 
a specified grain size fraction. When the engineers who had originally 
requested this analysis were consulted, they indicated that this analysis was 
no longer useful for the design of the treatment system. 

Geotechnical analyses of the pond sludges were initiated usingthe analytical 
methods specified in Table 2-3. In the middle of the geotechnical analytical 
effort, a decision was made to modify the analytical methods to account for 
possible interferences that might result from the relatively high salt 
content in some of the sludges. The modified methods involved the filtration 
of samples to remove water from the sludges instead of drying. Because of 
the large volumes that required filtration and the extremely slow filtration 
rates, the revised analyses are still in progress. The results reported in 
the database are for the original methods only and do not reflect the 
modified methods. Missing data in the database are a result of the decision 
to suspend analyses using the original specified methods and to reanalyze 
using the modified methods. The results of the modified analytical methods 
will be reported in the next revision of this report. 

0 

. 

2.3.2 Field Measurements 

Pond water samples were analyzed in the field for the following parameters: 

0 Temperature 
9 pH 
e Specific conductance 

All measurements were made by EG&G Rocky Flats personnel using equipment supplied 
by EG&G or another contractor. 

2.4 Data Validation and Evaluation 

All laboratory analytical data were subjected to the process of data validation. 
Formal data validation is a systematic review and evaluation of data that serves 
as an independent QA check of the laboratory, results. It is also a means of 
evaluating laboratory performance and determining the impact, if any, of 
noncompliances on the data. Through the use of data qualifiers, validation lends 
interpretive guidance concerning proper usage and limitations of the data. 

Deliverable (Cabined) U4A and 22& 
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Data v a l i d a t i o n  w a s  conducted i n  accordance w i t h  t h e  EPA "Labora tory  Data 
V a l i d a t i o n  F u n c t i o n a l  G u i d e l i n e s  for E v a l u a t i n g  I n o r g a n i c  Analyses"  and 
"Labora tory  Data V a l i d a t i o n  F u n c t i o n a l  G u i d e l i n e s  f o r  E v a l u a t i n g  Organic  
Analyses ,"  as a p p l i e d  f o r  u s e  The v a l i d a t i o n  performed 
on t h e  c h a r a c t e r i z a t i o n  samples was t h e  same a s ,  which would be performed on 
C o n t r a c t  Labora tory  Protocol (CLP) samples.  

w i t h i n  EPA Region V I I I .  

I n t e r n a l  memoranda documenting t h e  v a l i d a t i o n  p r o c e s s  w e r e  prepared and are 
i n c l u d e d  i n  Appendix B. These  memoranda e x p l a i n  t h e  f i n d i n g s  of t h e  v a l i d a t i o n  
process, i n t e r p r e t  t h e  a c t i o n s  t a k e n  on t h e  data, and summarize t h e  data 
q u a l i f i e r s  a s s i g n e d .  T h e  r e s u l t s  of t h e  v a l i d a t i o n  p r o c e s s  have been en tered  
i n t o  t h e  database i n  Appendix A. . 

Summary t a b l e s  w e r e  p r e p a r e d  f o r  both water and s l u d g e  media fo r  t h e  ponds and 
t h e  c l a r i f i e r  t o  f a c i l i t a t e  review and i n t e r p r e t a t i o n  of  t h e  data. These tables  
are i n c l u d e d  i n  S e c t i o n  3.0. The t a b l e s  i n c l u d e  i n f o r m a t i o n  on t h e  f r e q u e n c y  of  
p o s i t i v e  d e t e c t i o n s  w i t h i n  t h e  t o t a l  sample set, t h e  r a n g e  o f  p o s i t i v e  
d e t e c t i o n s ,  t h e  mean c o n c e n t r a t i o n ,  t h e  s t a n d a r d  d e v i a t i o n ,  and t h e  r e l a t i v e  
s t a n d a r d  d e v i a t i o n .  T h e  p r e s e n t a t i o n  and i n t e r p r e t a t i o n  of d a t a  is r e l a t i v e l y  
s t r a i g h t f o r w a r d  when a g i v e n  a n a l y t e  is  d e t e c t e d  i n  a l l  t h e  samples. However, 
t h e  s i t u a t i o n  i s  compl ica ted  when a n a l y t e s  are detected i n  some samples b u t  n o t  
i n  o t h e r s .  Even though q u a n t i t a t i o n  w a s  n o t  p o s s i b l e  a t  t h e  stated d e t e c t i o n  
l i m i t  i n  a g i v e n  sample,  it d o e s  n o t  n e c e s s a r i l y  mean t h a t  t h e  a n a l y t e  w a s  n o t  
p r e s e n t .  I t  is p o s s i b l e  t h a t  t h e  a n a l y t e  i s  p r e s e n t ,  b u t  a t  a c o n c e n t r a t i o n  less 
t h a n  t h e  q u a n t i t a t i o n  l i m i t .  T h i s  problem is e x a c e r b a t e d  when t h e  d e t e c t i o n  
l i m i t s  are e l e v a t e d  because of  m a t r i x  i n t e r f e r e n c e s .  

EPA h a s  r e c o g n i z e d  t h i s  problem, e s p e c i a l l y  where  a n a l y t i c a l  data are u s e d  as t h e  
basis  f o r  q u a n t i t a t i v e  r i s k  assessments .  Curren t  gu idance  (USEPA, 1989) c a l l s  
for  a s s i g n i n g  a v a l u e  of one h a l f  t h e  d e t e c t i o n  l i m i t  t o  n o n d e t e c t  samples f o r  
s t a t i s t i ca l  a n a l y s i s .  T h i s  is  n o t  a p e r f e c t  s o l u t i o n ,  and it c a n  produce  
a p p a r e n t  i n c o n s i s t e n c i e s  i n  t h e  data. For i n s t a n c e ,  it i s  possible f o r  a mean 
c o n c e n t r a t i o n  t o  be h i g h e r  t h a n  t h e  maximum q u a n t i t a t e d  v a l u e .  T h i s  can  r e s u l t  
when elevated d e t e c t i o n  l i m i t s  r e s u l t  i n  a nondetec t  v a l u e  reported by t h e  
l a b o r a t o r y ,  b u t  one  h a l f  t h e  d e t e c t i o n  l i m i t  b e i n g  h i g h e r  t h a n  any of  t h e  
pos i t ive  q u a n t i t a t i o n s .  For t h i s  reason ,  t h e  mean, s t a n d a r d  d e v i a t i o n ,  and t h e  
r e l a t i v e  s t a n d a r d  d e v i a t i o n  must be e v a l u a t e d  w i t h  c o n s i d e r a t i o n  of t h e  f r e q u e n c y  
of d e t e c t i o n  and t h e  d e t e c t i o n  l i m i t s  of  nondetec t  a n a l y s e s .  The database i n  
Appendix A i n c l u d e s  t h e  q u a n t i t a t i o n  l i m i t s  for a l l  n o n d e t e c t  a n a l y s e s .  

Deliverable (Ccabined) 224A and 224E 
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POND 

207A 

207B-North 

207B-Center 

207B-South 

207C 

Clarifier 

TABLE 2-1 

SAMPLE COLLECTION S-Y - POND WATERS 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

SAMPLE NUMBER 

PW-207A-NE 
PW-207A-NW 
PW-207A-SE 
PW-207A-T . 
PW-207BN-NE 
PW-207BN-NW 
PW-207BN-SE 
PW-207BN-SW 
PW-207BN-T 

PW-207BC-NE 
PW-207BC-NW 
PW-207BC-SE 
PW-207BC-SW 
PW-207BC-T 

PW-207BS-NE 
PW-207BS-NW 
PW-207BS-NW-D 
PW-207BS-SE 
PW-207BS-SW 
PW-207BS-B 
PW-207BS-F 
PW-207BS-T 

PW-207C-NE 
PW-207C-NE-D 
PW-207c-NW 
PW-207C-SE 
PW-207c-sw 
PW-207C-B 
PW-207C-F 
PW-207C-T 

cw-001 
CW-001-D 
cw-002 
CW-003 
CW- 0 0 0 - B 
CW-000-F 
CW-000-T 

Deliverable ( C d i n e d )  224A end 224E 
WLD SLlDGE AND CLARIFIER SLlDGE 
UASTE CHARACTERIUTICN REPORT 

SAMPLE DESCRIPTION 

Northeast Quadrant 
Northwest Quadrant 
Southeast Quadrant 
Trip Blank 

Northeast Quadrant 
Northwest Quadrant 
Southeast Quadrant 
Southwest Quadrant 
Trid Blank 

Northeast Quadrant 
Northwest Quadrant 
Southeast Quadrant 
Southwest Quadrant 
Trip Blank 

Northeast Quadrant 
Northwest Quadrant 
Northwest Quadrant Duplicate 
Southeast Quadrant 
Southwest Quadrant 
Rinsate Blank 
Field Blank 
Trip Blank 

Northeast Quadrant 
Northeast Quadrant Duplicate 
Northwest Quadrant I 

Southeast Quadrant 
Southwest Quadrant 
Rinsate Blank 
Field Blank 
Trip Blank 

Sample 1 
Sample 1 Duplicate 
Sample 2 
Sample 3 
Rinsate Blank 
Field Blank 
Trip Blank 

2-5 

DATE SAMPLED 

8-19-91 
8-19-91 
8-19-91 
8-19-91 

8-8-9 1 
8-8-91 
8-8-91 
8-8-91 
8-8-91 

8-12-91 
8-12-91 
8-12-91 
8-12-91 
8-12-91 

8-15-91 
8-15-91 
8-15-91 
8- 15-9 1 
8-1 5-9 1 
8-15-91 
8-15-91 
8-15-91 

8-21-91 
8-21-91 
8-2 1-9 1 
8-21-91 
8-2 1-9 1 
8-21-91 
8-21-91 
8-21-91. 

8-22-91 
8-22-91 
8-22-91 
8-22-91 
8-22-91 
8-22-91 
8-22-91 



TABLE 2-2 

Northeast Quadrant 
Northwest Quadrant 
Southeast Quadrant 
Southwest Quadrant 
Trip Blank 

Northeast Quadrant 
Northwest Quadrant 
Southeast Quadrant 
Southwest Quadrant 
Trip Blank 

Northeast Quadrant 
Northwest Quadrant 
Northwest Quadrant Duplicate 
Southeast Quadrant 
Southwegt Quadrant 
Rinsate Blank 
Field Blank 
Trip Blank 

Northwest Quadrant 

Southwest Quadrant 
Pond Sludge Composite 
Pond Sludge Berm Composite 
Rinsate Blank 
Field Blank 
Trip Blank 

Sample 1 
Sample 1 Duplicate 
Sample 2 
Sample 3 
Rinsate Blank 
Field Blank 
Trip Blank 

Northwest Quadrant Duplicate 

POND 

8-8-91 
8-8-91 
8-8-91 
8-8-91 
8-8-91 

8-12-91 
8-12-91 
8-12-91 
8-12-91 
8-12-91 

8-19-91 
8-19-91 
8-19-91 
8-19-91 
8-19-91 
8-19-91 
8-19-91 
8-19-91 

8-22-9 1 

8-23-91 
8-23-91 
8-23-91 
8-23-91 
8-2 3-9 1 
8-2 3-9 1 

8-22-91 
8-22-91 
8-22-91 
8-22-9 1 
8-22-91 
8-22-91 
8-2 2-9 1 

8-22-91 

207A 

207B-North 

207B-Center 

207B-South 

207C 

Clarifier 

SAMPLE COLLECTION SUMMARY - POND SLUDGES 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

SAMPLE NUMBER I SAMPLE DESCRIPTION ' I DATE SAMPLED 
PS-207A-NE 

PS-207BN-NE 
PS-207BN-NW 
PS-207BN-SE 
PS-207BN-SW 
PS-207BN-T 

PS-207BC-NE 
PS-207BC-NW 
PS-207BC-SE 
PS-207BC-SW 
PS-207BC-T 

PS-207BS-NE 
PS-207BS-NW 
PS-207BS-NW-D 
PS-207BS-SE 
PS-207BS-SW 
PS-207BS-B 
PS-207BS-F 
PS-207BS-T 

PS-207C-NW 
PS-207C-NW-D 
PS-207c-sw 
PS-207c-c 
PS-207C-CB 
PS-207C-B 
PS-207C-F 
PS-207C-T 

cs-001 
CS-001-D 
cs-002 
CS-003 
CS-000-B 
CS-000-F 
CS-000-T 

Deliverable (Cabined) 224A and U4E 
wy) SLWGE AID CLARIFIER SLlOGE 
UASTE CHARACTERIUTIOll REWRT 

Northeast Quadrant I 8-19-91 
I 

2-6 



Matrix 

Sludges 

TABLE 2-3 

SUMMARY OF ANALYTICAL PROGRAM 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

Analvsis 

Chemical Characterization 
e Selected VOAs(') 
e Selected Semivolatiles(') 
e Selected Alcohols(') 
e Cyanide (total and ammenable) 
e Arsenic 

* Boron 
e Cadmium 
e Chromium (Total) 
* Lead 
e Magnesium 
e Nickel 
e Potassium 
e Selenium 
e Silver 
e Sodium 
e Mercury 
e Ammonia 
e TCLP (As,Ba,Cd,Cr,Pb,Hg,Ni,Se,Ag,pH) 

PH 
e ASTM Leach 

Barium 

- Phosphorus, Total (as P) - Sulfate 
- Nitrate - Chloride - TDS 
- % Recovery of Solids 

e Total Organic Carbon (TOC) 

Geotechnical Parameters 
e Moisture - Karl Fisher Method 
e Moisture - Gravimetric Method 
e Bulk Density 

e Specific Gravity 
e Atterberg Limits 
e Particle Size 
e Swell Test 

Target 
Detect ion 
Limit 

Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method ' 

Per Method 
Per Method 
Per I Met hod 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 

Per Method 
NA 

1 mg/Kg 

--- 
0.01 mg/L 
1.0 mg/L 
0.1 mg/L 
2 mg/L 
1 mg/L 

1 %l/Kg 
NA 

Analytical 
Met hod 

SW 8240 
SW 8270 

ASTM D3695-82 
ASTM D2036 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 
SW 3050/6010 

SW 7411 
EPA 350.2 
SW 1311(3) 
SW 9045 

ASTM D3981-05 
EPA 365.2 
EPA 315.4 
EPA 352.2 
EPA 325.3 
EPA 160.1 

NA 
Walkley-Black 

ASTM E203-75 
ASTM 209F 

AGRONOMY NO. 9 
CHAPT. 30 
ASTM D854/D1429 

ASTM D4318 
ASTM D436-849 
Free Swell Test 
(Holtz  & 
Gibbs. 1956) 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
I11 
IV 
I11 
I11 
I11 
I11 
I11 
I11 
I11 ' .  
I11 
I11 

I11 
I11 
I11 

I11 
I11 
I11 
I11 



TABLE 2-3 
SUMMARY OF ANALYTICAL PROGRAM 
SOLAR POND/PONDCRETE PROJECT 
ROCKY F'LATS PLANT, COLORADO 
PAGE 2 OF 3 

-c- 

Matrix 

Sludge 
(Continued) 

Waters 

Analysis 

Rad Parameters 
Gross Alpha & Gross Beta 

Chemical Characterization 
Selected VOAs(') 
Selected Semivolatiles(') 
Selected Alcoho 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
Chromium (Total 
Lead 
Magnesium 
Nickel 
Selenium 
Silver 
Potassium , 

Sodium 
Mercury 
Cyanide (Total and amenable) 
TCLP (As,Ba,Cd,Cr,Pb,Hg,Ni,Se,Ag,pH) 
Phosphorus, Total (as P) 
Sulfate 
Nitrate 
Chloride 
Ammonia 
Total Dissolved Solids (TDS) 
Total Suspended Solids (TSS) 

Total Organic Carbon (TOC) 
Alkalinity (phenolphthalein) 
Alkalinity (methyl orange) 
Specific Gravity 

Rad Parameters 
Gross Alpha 6i Gross Beta 

PH 

Target 
Detect ion 
Limit 

Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 
Per Method 

' 0.01 mg/L 
1.0 mg/L 
0.1 mg/L 
2 mg/L 
0.1 mg/L 
1 mg/L 
1 mg/L 

1 mg/L 
1 mg/L 
1 mg/L 

--- 

--- 

Analytical 
Met hod 

SW 30501 
EPA 900.0 

SW 8240 
SW 8270 

ASTM D3695-82 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 
SW 3010/6010 

SW 7470 
ASTM D2036 

EPA 365.2 
EPA 375.4 
EPA 352.2 
EPA 325.3 
EPA 350.3 
EPA 160.1 
EPA 160.2 
EPA 150.1 
EPA 415.1 

SM 403 
SM 403 

ASTM D1429 

sw 13 1 lt3) 

EPA 900 

Level DQo ( 1 )  

I11 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
I11 
I11 
I11 
I11 
I11 
I11 
I11 
I11 
I11 
I11 
I11 
I11 

I11 



TABLE 2-3 
SUMMARY OF ANALYTICAL PROGRAM 
SOLAR POND/PONDCRXTE PROJECT 

0 ROCKY FLATS PLANT, COLORADO 6 i E  PAGES 3 OF 3 
"cnd n r q  E'' RZ ('I 

9s i  data summaries. 

Deliverables for DQO Level IV parameters are as close to'CLP as possible. Deliverables for DQO Level I11 
parameters include signed and dated chain-of-custody forms, calculations, copies of analyst logbooks, and 

i+ '' 7" (') F001, F002, F003, and F005 (spent solvents) Land Disposal Restriction (LDR) analytes. 

Select VOAs 
E m  
iire -w Tetrachloroethylene 

r n  
Trichloroethylene 
Methylene Chloride 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Chlorobenzene 
1,1,2-Trichloro-1,2,2-Trifluoroethane 
Trichlorofluoromethane , 
1,1,2-Trichlolroethane 
Xylene 
Acetone 

Ethylbenzene 
Ethyl Ether 
Methyl Isobutyl Ketone 
Toluene 
Methyl Ethyl Ketone 
Carbon Disulfide 
Benzene 

h) 
I 
ro Ethyl Acetate 

(3)  Extraction was done as per SW 1311. 

Select Semivolatiles 

Cyclohexanone 
Pyridine 
2-Nitropropane 
1,2-Dichlorobenzene 

Select Alcohols 

N-butyl Alcohol 
Methanol 
Isobutanol 
2-Ethoxyethanol 
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3.0 ANALYTICAL DATA EVALUATION 

3.1' Field Measurements 
0 

As part of the field sampling activities for pond waters, field measurements of 
pH, temperature, and specific conductance were collected. ' These data are 
summarized in Table 3-1. Because of equipment problems, data for Pond 207B-North 
were not collected. The field data are discussed in detail for each pond in the 
following sections. 

3.2 Pond 207A 

3.2.1 Water 

Only three aqueous samples were collected from Pond 207A, from the northwest, 
southwest, and northeast quadrants. Because of the low water level in the pond, 
a sample could not be collected from 'the southwest quadrant. In general, the 
three water samples show little variability, and the pond water appears to be 
less contaminated than the water from the other ponds and the clarifier. 

The pH of the pond water is approximately 9.8, based on field measurements. The 
water was yellow in color with low turbidity. The specific conductance of the 
water is approximately 9000 pmho/cm, which is less than the specific conductance 
for the other ponds and the clarifier. The water temperature at the time of 
sampling was 25OC (77OF). 

0 

No target volatile organics, semi-volatile organics, or alcohols were detected 
in the samples. Table 3-2 summarizes the laboratory analytical data for 
Pond 2 0 7 ~ '  waters. 

The inorganic analyses show the predominant cations to be sodium, potassium, and 
magnesium. However, sodium, which was detected at the highest concentration, was 
detected at a concentration of less than 0.2 percent by weight, indicating a 
relatively low salt content when compared to Pond 207C (refer to Table 3-10). 
Arsenic (205 pg/l), barium (139 pg/l), boron (1430 pg/l), and chromium (44 pg/l) 
were detected in all three samples at the average concentrations noted. Lead, 
mercury, nickel, selenium, and silver were not detected in any of the samples. 
Cadmium was detected in only one sample, at 5 pg/l, which was the detection limit 
for the sample. The metals analyses showed little variability between quadrants, 
as indicated by the low relative standard deviations shown on Table 3-2. 

TCLP leach data show positive detections for only arsenic (238 pg/1 average) and 
silver (one positive detection at 6 pg/l). It is interesting to note that the 
arsenic was detected at concentrations equal to or greater than the 
concentrations in the raw water. Because the pond liquid contained less than 
0.5 percent solids, the method (SW 1311) specifies that the liquid be filtered 
and the filtrate analyzed for the metals of interest. The data indicates that 
all the arsenic is soluble at the ambient pH. No LDR standards were exceeded, 
nor were the TCLP standards for classifying the waters as RCRA hazardous waste 
based on the characteristic of toxicity. 

D e l i v e r a b l e  CCaubined) 224A end 226E 
POND SLu)GE AND CLARIFIER SLu)GE 
UASTE CHARACTERIUTIOY REWRT 
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Total cyanide was detected in all three samples, but at concentrations less than 
1 mg/l. The concentrations of ammonia and phosphorus were also negligible. 
Total dissolved solids averaged 7800 mg/l and nitrite, the predominant anion 
averaged 980 mg/l. The average TOC concentration was 69 mg/l, indicating low 
organic content in the aqueous phase. 

3.2.2 Sludge 

Very little sludge was present in Pond 207A, resulting in only one sample being 
obtained from a pump sump located in the northeast corner of the pond. These 
analytical data are summarized in Table 3-3. 

Four of .the target volatile organics were detected in the sample, with PCE 
(290 pg/kg) and 1,1,2-trichloro-1,2,2-trifluoroethane (260 pg/kg) at the highest 
concentrations. No t-arget semivolatile organics or alcohols were detected. 

Metals detected in the sludge sample included arsenic (40.2 mg/kg), barium 
(210 mg/kg), boron (84.3 mg/kg), cadmium (1300 mg/kg), chromium (658 mg/kg), lead 
(89 mg/kg), and nickel (102 mg/kg). Predominant cations include sodium and 
magnesium, both at greater than 1 percent by weight. An elevated detection limit 
for potassium resulted in no detection for this compound. Only arsenic, barium, 
and cadmium were detected in the TCLP leachate. The cadmium leachate 
concentration (485 pg/l) exceeded the LDR standard of 66 pg/1 for electroplating 
wastes (F006, F007, and F009). . 

The sludge sample contained 12.7 percent solids. Significant organics were 
present, as indicated by the TOC value of 14,000 mg/kg. Low concentrations of 
ammonia and total cyanide were detected. The majority of geotechnical analyses 
following the revised methods to account for salt content have not been 
completed. 

3.3 Pond 207B-North 

3.3.1 Water 

Four water samples were collected from Pond 207B-NorthI one from each quadrant. 
The samples were visually described as being clear with low turbidity. No 
measurements of pH, specific conductance, or temperature were made because of 
equipment problems. However, the laboratory pH ranged from 8.3 to 8.5, which is 
the lowest of all the ponds. Laboratory analytical data are summarized in 
Table 3-4. 

No target volatile organics, semivolatile organics, or alcohols were detected. 

Metals detected in all four samples include barium and boron. Arsenic was 
detected in three out of four samples, chromium in two, and selenium in only one. 
Cadmium, lead, mercury, nickel, and silver were not detected in any of the 
samples. Predominant cations include sodium, calcium, magnesium, and potassium, 
all below 400 mg/l. Only barium was detected in all four TCLP analyses. 
Chromium was detected in one TCLP analysis. Again, because the sample was low 

D e l i v e r a b l e  (Caabined)  U4A and 224E 
POND SLUDGE Ay) CLARIFIER SLUDGE 
UASTE CHARACTERIUTIm REWRT 
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in solids, the TCLP analysis constituted analysis of the water following 
filtration. The TCLP metals analysis therefore represents the soluble metals 
concentrations at the ambient pH. 'It should be noted that the TCLP analysis for 
arsenic was rejected during data validation. No LDR standards were exceeded, nor 
were the TCLP standards for classifying the waters as RCRA hazardous waste based 
on the characteristic of toxicity. 

The pond water contained very low levels of total cyanide (average 0.03 mg/l) and 
ammonia (average 0.4 mg/l). The TDS averaged 2800 mg/l,. while the organic 
content, as measured by TOC, averaged 36 mg/l. The average concentrations of 
chloride, nitrate, and sulfate were all relatively low at 98 mg/l, 320 mg/l, and 
130 mg/l, respectively. 

3.3.2 Sludge 

Four sludge samples were collected in Pond 207B-North, one from each quadrant. 
The sludge was more concentrated than the sludges from the other ponds, averaging 
24.9 percent solids. This is approximately twice the solids content of the 
sludges from the other ponds. Laboratory analytical data are summarized in 
Table 3-5. 

No target volatile organics, semivolatile-organics, or alcohols were detected in 
the sludge. 

Barium, chromium, and lead were the only metals of concern detected in all four 
samples. Cadmium was detected in three samples, while mercury and nickel were 
detected in two samples. Boron was detected in only one of the four samples. 
Arsenic, selenium, and silver were not detected in any of the samples. Magnesium 
is the predominant cation present in the sludge. Neither potassium nor sodium 
were detected, although both had relatively high detection limits. Barium and 
cadmium were detected in the TCLP leachates from all four samples, while chromium 
and nickel were detected in three of the leachates. TCLP arsenic data were 
rejected during data validation. No LDR standards were exceeded, nor were the 
TCLP standards for classifying the sludges as RCRA hazardous waste based on the 
characteristic of toxicity. 

Total cyanide was not detected in any of the sludge samples, while an average of 
22 mg/kg ammonia was detected. The dried solids showed 
a slight tendency to swell (0-10 percent) following immersion in water. The 
Atterberg data indicate that the sludge can be identified as having engineering 
properties similar to organic and/or inorganic clays with medium to high 
placticity. 

TOC averaged 3200 mg/kg. 

3.4 Pond 207B-Center 

3.4.1 Water 

Four water samples, one fromeach quadrant, were collected from Pond 207B-Center. 
The water was dark blue as a result of the addition of dye to enhance 
,evaporation, with low turbidity. The pH, as measured in the field, was 

Deliverable ( C d i n e d )  and U4€ 
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approximate ly  9.0.  The s p e c i f i c  conductance ranged from 13,500 t o  15,000 
pmho/cm. T h e  t e m p e r a t u r e  of t h e  samples r e p o r t e d  i n  t h e  f i e l d  w a s  15.5OC 
(59.9OF) , b u t  t h i s  a p p e a r s  t o  be an  anomalous v a l u e  s i n c e  t h e  t e m p e r a t u r e s  i n  t h e  
o t h e r  ponds w a s  approximate ly  10 C w a r m e r .  The f i e l d  d a t a  are summarized i n  
Table  3-1, w h i l e  t h e  l a b o r a t o r y  a n a l y t i c a l  d a t a  are summarized i n  T a b l e  3-6. 

N o  t a r g e t  v o l a t i l e  o r g a n i c s ,  s e m i v o l a t i l e  o r g a n i c s ,  or  alcohols w e r e  detected i n  
t h e  w a t e r  samples. 

A r s e n i c ,  barium, boron,  chromium, and n i c k e l  w e r e  detected i n  a l l  f o u r  samples. 
Selenium w a s  detected i n  o n l y  one of t h e  samples.  Cadmium, lead, mercury,  and 
s i l v e r  w e r e  n o t  d e t e c t e d  i n  any of t h e  samples.  Sodium w a s  t h e  predominant  
c a t i o n ,  a t  a n  average  c o n c e n t r a t i o n  of  approximate ly  0.3 p e r c e n t .  Potassium, 
magnesium, and ca lc ium w e r e  d e t e c t e d  a t  lesser c o n c e n t r a t i o n s .  

Because o f  t h e  l o w  s o l i d s  c o n t e n t  of t h e  waters, t h e  TCLP a n a l y s i s  f o r  metals w a s  
performed on t h e  l i q u i d  f o l l o w i n g  f i l t r a t i o n  wi thout  p H  ad jus tment .  A s  w i t h  t h e  
o ther  pond w a t e r  TCLP a n a l y s e s ,  t h e  TCLP metals data therefore r e p r e s e n t s  t h e  
a n a l y s i s  of s o l u b l e  m e t a l s .  Arsenic  w a s  t h e  o n l y  metal detected i n  a l l  f o u r  TCLP 
leachates, a g a i n  showing t h e  s o l u b i l i t y  of  t h i s  compound a t  t h e  ambient  a l k a l i n e  
pH of t h e  pond w a t e r .  Chromium and n i c k e l  w e r e  d e t e c t e d  i n  three o f  t h e  
leachates, barium i n  t w o ,  and cadmium i n  one. None of  t h e  v a l u e s  w e r e  above 
r e g u l a t o r y  s t a n d a r d s .  

Low l e v e l s  of t o t a l  c y a n i d e  ( a v e r a g e  0.4 mg/ l )  and ammonia ( a v e r a g e  0 .3  m g / l )  
w e r e  detected. T h e '  TDS of  t h e  waters was 1.6 p e r c e n t ,  w i t h  t h e  predominanti 
a n i o n s  b e i n g  n i t r a t e s  and s u l f a t e s .  The TOC of t h e  waters averaged  155 m g / l ,  and 
t h e  l o w  TSS v a l u e s  ( a v e r a g e  of 9 mg/ l )  confirmed t h e  o b s e r v a t i o n  of  l o w  t u r b i d i t y  
made i n  t h e  f i e l d .  

3.4.2 S ludge  

Four samples of s l u d g e ,  one from each  q u a d r a n t ,  w e r e  collected from Pond 
207B-Center. The s l u d g e  averaged 8.7 p e r c e n t  solids,  less t h a n  t h e  c o n c e n t r a t i o n  
i n  Pond 207B-North ( r e f e r  t o  Table 3-5), b u t  comparable t o  t h e  s o l i d s  
c o n c e n t r a t i o n  i n  Pond 207B-South (refer t o  Table 3-9) .  Table 3-7 summarizes t h e  
l a b o r a t o r y  a n a l y t i c a l  data f o r  t h e  s l u d g e  from Pond 207B-Center. 

T e t r a c h l o r o e t h e n e  (PCE)  w a s  d e t e c t e d  i n  t w o  o f  t h e  f o u r  samples a t  37 and 
180 pg/kg. N o  other v o l a t i l e  o r g a n i c s  were d e t e c t e d .  N o  t a r g e t  semivolatile 
o r g a n i c s  or  a l c o h o l s ' w e r e  detected. 

Barium and cadmium w e r e  d e t e c t e d  i n  a l l  f o u r  s l u d g e  samples. Chromium w a s  
detected i n  three of t h e  samples,  w h i l e  boron and mercury w e r e  each detected i n  
one sample. A r s e n i c ,  lead, n i c k e l ,  selenium, and s i l v e r  w e r e  n o t  detected i n  any 
of  t h e  samples .  I t  should  be noted  t h a t  a r s e n i c  w a s  detected i n  t h e  TCLP 
leachate from t h e  samples,  t h e r e f o r e  t h e r e  had t o  b e  a r s e n i c  p r e s e n t  i n  t h e  
s l u d g e  a t  c o n c e n t r a t i o n s  less t h a n  t h e  d e t e c t i o n  l i m i t  ( i .e . ,  t h e  d e t e c t i o n  l i m i t  
f o r  a r s e n i c  i n  s l u d g e  is  h i g h e r  t h a n  f o r  a r s e n i c  i n  t h e  TCLP l e a c h a t e ) .  The TCLP 
l e a c h a t e  a lso c o n t a i n e d  barium, cadmium, and chromium from ' a l l  f o u r  samples. 
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N i c k e l  w a s  also d e t e c t e d  i n  t h e  leachate from one sample. The cadmium l e a c h e d  
a t  a l e v e l  exceeding  t h e  LDR.standard.  

Low levels ( a v e r a g e  0.64 mg/kg) of t o t a l  cyanide  w e r e  detected i n  a l l  f o u r  
samples .  Ammonia was p r e s e n t  a t  a n  average  c o n c e n t r a t i o n  of 43 mg/kg. The 
a v e r a g e  c o n c e n t r a t i o n  of TOC w a s  7400 mg/kg, i n d i c a t i n g  a h igh  o r g a n i c  c o n t e n t  
i n  t h e  s l u d g e .  

The d r y  sol ids  s w e l l e d  60-70 p e r c e n t  when wet ted ,  . s i g n i f i c a n t l y  h i g h e r  t h a n  t h e  
s w e l l i n g  n o t e d  for  s o l i d s  from Pond 207B-North. The  Atterberg data i n d i c a t e  t h a t  
t h e  s l u d g e  can  be i d e n t i f i e d  as having e n g i n e e r i n g  p r o p e r t i e s  s imilar  t o  o r g a n i c  
c l a y s  and s i l t s  w i t h  medium t o  h igh  p l a c t i c i t y .  

3.5 Pond 207B-South 

3.5.1 Water 

F i v e  water samples w e r e  c o l l e c t e d  from Pond 207B-South, one  from e a c h  q u a d r a n t  
p l u s  a d u p l i c a t e  from t h e  nor thwes t  quadrant .  The water w a s  b l u e  i n  color due  
t h e  a d d i t i o n  of  dye  t o  enhance solar e v a p o r a t i o n ,  and had l o w  t u r b i d i t y .  The pH 
of t h e  w a t e r  w a s  approximate ly  9 .0 ,  as measured i n  t h e  f i e l d .  The specific 
conductance w a s  17,000-18,000 pmho/cm, s l i g h t l y  h i g h e r  t h a n  t h a t  of 
Pond 207B-Center (refer t o  Table  3-6).  The water t e m p e r a t u r e  a t  t h e  t i m e  o f  
sampling w a s  25OC (77OF). F i e l d  data are summarized i n  Table 3-1. L a b o r a t o r y  
a n a l y t i c a l  data are summarized i n  Table 3-8. 

N o  target v o l a t i l e  o r g a n i c s ,  s e m i v o l a t i l e  o r g a n i c s ,  or  alcohols w e r e  d e t e c t e d  i n  
any of t h e  samples .  

Arsenic ,  barium, and boron w e r e  detected i n  a l l  f i v e  samples ,  w h i l e  chromium and 
n i c k e l  were d e t e c t e d  i n  t h r e e  o u t  of  f i v e  samples. Cadmium, l e a d ,  mercury,  
selenium, and s i l v e r  w e r e  n o t  detected i n  any of t h e  samples. Sodium w a s  t h e  
predominant c a t i o n  ( a v e r a g e  c o n c e n t r a t i o n  of approximate ly  0.24 p e r c e n t ) ,  w i t h  
lesser amounts o f  potassium, magnesium, and calcium. I n  t h e  TCLP leachate, 
a r s e n i c  and bar ium w e r e  t h e  o n l y  metals d e t e c t e d  i n  a l l  f i v e  samples.  N i c k e l  w a s  
detected i n  three sample l e a c h a t e s ,  w h i l e  chromium was detected i n  t w o .  N o  LDR 
s t a n d a r d s  w e r e  exceeded,  nor  were t h e  TCLP s t a n d a r d s  f o r  c l a s s i f y i n g  t h e  waters 
as RCRA hazardous  waste based on t h e  charac te r i s t ic  of t o x i c i t y .  As w i t h  t h e  
other  pond waters, t h e  TCLP a n a l y s i s  f o r  metals i s  e s s e n t i a l l y  t h e  a n a l y s i s  of 
s o l u b l e  metals, s i n c e  t h e  method s p e c i f i e s  t h e  a n a l y s i s  of  t h e  l i q u i d  w i t h o u t  
e x t r a c t i o n ,  f o l l o w i n g  f i l t e r i n g ,  f o r  samples w i t h  less t h a n  0.5 p e r c e n t  solids.  
The data show t h a t  most, i f  n o t  a l l ,  a r s e n i c  and barium are s o l u b l e  a t  t h e  
ambient pH o f  t h e  pond. The chromium and n i c k e l  i n  t h e  TCLP l e a c h a t e ,  a l t h o u g h  
n o t  detected i n  a l l  samples, w a s  detected a t  c o n c e n t r a t i o n s  similar t o  t h e  
d e t e c t i o n s  i n  t h e  u n f i l t e r e d  samples,  a l s o  i n d i c a t i n g  t h a t  t h e s e  m e t a l s  are 
h i g h l y  s o l u b l e  a t  p H  9. 

Low l e v e l s  of  ammonia (0 .6  mg/l a v e r a g e )  and t o t a l  'cyanide (0.29 m g / l  a v e r a g e )  
w e r e  detected i n  t h e  pond water. Disso lved  so l ids  averaged  1.5 p e r c e n t ,  w h i l e  
t h e  o r g a n i c  c o n t e n t  w a s  r e l a t i v e l y  low, as measured by TOC (92 m g / l  a v e r a g e ) .  
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The suspended solids concentration was also low (22 mg/l average), confirming the 
visual observation of low turbidity. , 

3.5.2 Sludge 

Five sludge samples were also collected from Pond 207B-SouthI one from each 
quadrant and a duplicate from the northwest quadrant. Table 3-9 summarizes the 
laboratory analytical data for Pond 207B-South sludge. The sludge averaged 
9.8 percent solids, similar to the solids concentration in Pond A (refer to 
Table 3-3) and Pond 207B-Center (refer to Table 3-7). 

Two target volatile organics were detected in the sludge, tetrachloroethene (PCE) 
in all five samples, and trichloroethene (TCE) in three of five samp1e.s. NO 
target semivolatiles or alcohols were detected. 

Barium, cadmium, and chromium were detected in all five samples. Boron was 
detected in two samples, while arsenic, lead, and mercury were each detected in 
only one sample. Nickel, selenium, and silver were not detected in any samples. 
Arsenic, barium, cadmium, and chromium were detected in all five TCLP leachate 
samples. None were at concentrations exceeding LDR standards or sufficient to 
classify the sludge as hazardous based on the characteristic of toxicity. 

Total cyanide was detected in all samples at an average concentration of 
1.3. mg/l. TOC averaged 8600 mg/l, indicating a significant organic content in 
the sludge. Geotechnical analyses using revised methodology to account for the 
salt content of the waste have not yet been completed. 

3.6 Pond 207C 

3.6.1 Water 

Five water samples were collected from Pond 207C, one from each quadrant and a 
duplicate sample from the northeast quadrant. The pond water was a golden color, 
with a few black flecks noted in what was otherwise described as a low turbidity 
liquid. The pH of the water was approximately 10.2, the highest of all the 
ponds. The specific conductance of the water was off the ecale of the monitoring 
instrument, greater than 50,000 umho/cm. The pond water temperature at the time 
of sampling was 25OC (77OF). Field data are summarized in Table 3-1. Laboratory 
analytical data are summarized in Table 3-10. 

Two target volatile organics were detected in the 207C pond water. 2-Butanone 
(Methyl ethyl ketone) was detected in four of the five saqples. All four of the 
detected values were greater than the land disposal restriction standard for the 
compound. Methylene chloride was detected in only one of the samples. No target 
semivolatile organics or alcohols were detected in any of the samples. 

In general, the concentrations of inorganics in Pond 207C water were higher than 
those in.the other ponds. Arsenic, barium, boron, cadmium, chromium, and nickel 
were detected in all five water samples. Lead and selenium were each detected 
in two of the samples. Chromium, lead, and nickel were at concentrations that 
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exceed the LDR standards forthose compounds. Sodium (average 13.8 percent) and 
potassium (average 5.58 percent) were both detected at percent levels in the Pond 
207C water , confirming the high salt content in the water and consistent with the 
high TDS levels (average 46 percent) in the water. Five metals were detected in 
all five of the TCLP leachates; arsenic, cadmium, chromium, nickel, and silver. 
Again, the TCLP method for a liquid with less than 0.5 percent solids specifies 
analysis of the liquid following filtration, in essence making the TCLP leachate 
representative of the dissolved metals fraction. It should be noted that silver 
was detected in the TCLP leachate, but not in the total inorganic analysis. This 
appears to be because of a slightly higher detection limit for the total 
analysis, which masks the presence of silver at the levels detected in the TCLP 
leachate, which had a lower detection limit. It is also noted that the maximum 
concentrations of arsenic, chromium, and nickel in the TCLP leachate were higher 
than the maximum concentrations detected in the total inorganic analysis , which 
is opposite of what should be expected based on an understanding of the 
analytical methodology. 

The water in Pond 207C had much higher alkalinity than the other ponds, 
consistent with the higher pH. As mentioned earlier, the TDS in the pond water 
averaged 46 percent. The organic content was also relatively high, as measured 
by TOC (average 1400 mgyl). Total cyanide concentrations ranged from 3.3 to 
20 mg/l, with all values exceeding the LDR standard. Anion concentrations were 
in the percent level, including nitrate (6.2 percent average), chloride 
(2.3 percent average), and sulfate (1.7 percent average). The average specific 
gravity of the water was the highest of all the ponds at 1.332, indicative of the 
high dissolved salt content. 

3.6.2 Sludge 

The five sludge samples collected in Pond 207C included two quadrant-specific 
samples plus one duplicate, a composite from the eastern portion of the pond 
where there was insufficient sludge to collect quadrant-specific samples, and a 
composite of sludge from the berms above the water line. The sludges represent 
a mixture of the crystalline material and the fine-grained material that 
underlies the crystals, although not in any measured proportion. Analytical data 
for Pond 207C sludge are summarized in Table 3-11. 

Five of the target volatile organics were detected in the sludge samples. 
Tetrachloroethene (PCE) and 2-Butanone (MEK) were detected in all five samples. 
Benzene and trichloroethene (TCE) were detected in two of the samples, while 
1,1,2-trichloro-1,2,2-trifluoroethane was detected in one sample. None were at 
concentrations of regulatory concern. No target semivolatile compounds were 
detected. Pyrene, a semivolatile that was quantitated because it is used as a 
standard, was detected in two of the samples. No target alcohols were detected. 

All metal analytes, with the exception of selenium, were detected in all five 
sludge samples. The concentrations of boron, cadmium, chromium, lead, mercury, 
nickel, and silver were significantly higher than the concentrations,in the other 
pond sludges. Arsenic, cadmium, chromium, nickel, and silver were detected in 
all five TCLP leachates. Barium was detected in three, lead in two, and mercury 
in one TCLP leachate. The leachate concentrations of cadmium and nickel exceeded 

D e l i v e r a b l e  ( C a n b i d )  224A end 224E 
POND SLIDGE AND CLARIFIER SLIDGE 
YASTE CHARACTERIUTIOll REPORT 

3-7 



t h e i r  r e s p e c t i v e  LDR s t a n d a r d s ,  and cadmium leached  a t  a c o n c e n t r a t i o n  s u f f i c i e n t  
t o  c l a s s i f y  t h e  s l u d g e  a s  a RCRA w a s t e  based on t h e  characterist ic of t o x i c i t y .  

T h e  c o n c e n t r a t i o n  of t o t a l  cyanide  i n  t h e  s l u d g e  ranged from 1 3  t o  170 mg/kg, 
c o n s i d e r a b l y  h i g h e r  t h a n  t h e  o t h e r  pond s l u d g e s ,  b u t  s t i l l  below t h e  LDR s t a n d a r d  
of 590 mg/kg. Amenable cyanide  w a s  n o t  r u n  on t h e s e  samples, b u t  w i l l  be r u n  on 
t h e  t r e a t a b i l i t y  s t u d y  samples r e c e i v e d  a t  a later date. 

The m o i s t u r e  a n a l y s i s  of t h e  s l u d g e  i n d i c a t e s ' a n  a v e r a g e  solias c o n t e n t  of  
66 p e r c e n t .  However, because of  t h e  unique c r y s t a l l i n e  n a t u r e  of  a p o r t i o n  of  
t h e  s l u d g e ,  a ' r e v i s e d  method t h a t  accounts  f o r  t h i s  p o s s i b l e  i n t e r f e r e n c e  w i l l  
be conducted a l o n g  w i t h  t h e  other g e o t e c h n i c a l  a n a l y s e s  t h a t  have n o t  y e t  been 
completed.  

3.7 C l a r i f i e r  

3 .7 .1  Water 

Four aqueous samples, one of  which w a s  a d u p l i c a t e ,  w e r e  collected from t h e  
c l a r i f i e r .  A l l  samples w e r e  c o l l e c t e d  from t h e  c l a r i f i e r  bridge t h a t  ex tended  
from t h e  s i d e  of  t h e  c l a r i f i e r  t o  t h e  center. The sample l o c a t i o n s  w e r e  spaced 
e v e n l y  a l o n g  t h e  l e n g t h  of  t h e  b r i d g e .  The water samples  w e r e  y e l l o w / g r e e n  i n  
color,, w i t h  a few black s o l i d s  noted.  Otherwise,  t h e  samples  w e r e  r e l a t i v e l y  
c lear  w i t h  l o w  t u r b i d i t y .  The pH of  t h e  ponds w a s  approximate ly  10 t o  10.2,  
which is  h i g h e r  t h a n  t h e  A and B ponds, and s imilar  t o  t h e  pH o f  Pond 207C. T h e  
s p e c i f i c  conductance  ranged from 30,000 t o  40,000 umho/cm, which i s  a g a i n  h i g h e r  
t h a n  t h a t  of t h e  A and B ponds, b u t  less t h a n  t h e  v a l u e  f o r  Pond 207C. The 
t e m p e r a t u r e  a t  t h e  t i m e  o f  sampling w a s  27.9OC (82.2OF), which w a s  s l i g h t l y  
h i g h e r  t h a n  t h e  t e m p e r a t u r e  of  t h e  ponds. 

N o  t a r g e t  vo la t i l e  o r g a n i c s ,  s e m i v o l a t i l e  o r g a n i c s ,  o r  alcohols w e r e  detected i n  
t h e  c l a r i f i e r  w a t e r .  T a b l e  3-12 summarizes t h e  l a b o r a t o r y  a n a l y t i c a l  data f o r  
c l a r i f i e r  water .  

The c l a r i f i e r  w a t e r  c o n t a i n e d  c o n s i d e r a b l e  amounts of  i n o r g a n i c  contaminants .  
Arsenic ,  barium, boron,  cadmium, chromium, mercury, n i c k e l ,  and s i l v e r  w e r e  
detected i n  a l l  f o u r  samples.  Of these, cadmium and chromium showed t h e  w i d e s t  
range  of c o n c e n t r a t i o n s .  Lead was d e t e c t e d  i n  t w o  of  t h e  f o u r  samples .  Sodium 
w a s  t h e  predominant c a t i o n ,  a t  an  average  - c o n c e n t r a t i o n  o f  a p p r o x i m a t e l y  
1.2 p e r c e n t .  Potassium and magnesium were d e t e c t e d  a t  lesser c o n c e n t r a t i o n s .  
I n  t h e  TCLP l e a c h a t e ,  o n l y  a r s e n i c  w a s  d e t e c t e d  i n  a l l  f o u r  simples. I t  is  n o t e d  
t h a t  t h e  c o n c e n t r a t i o n  i n  t h e  leachate is  s i g n i f i c a n t l y  higher  t h a n  t h e  
c o n c e n t r a t i o n  of  t h e  r a w  w a t e r ,  even though t h e  TCLP a n a l y s i s  i n v o l v e d  s i m p l y  t h e  
a n a l y s i s  o f  t h e  water f o l l o w i n g  f i l t r a t i o n .  Nicke l  w a s  detected i n  t h r e e  of t h e  
f o u r  l e a c h a t e s ,  a t  c o n c e n t r a t i o n s  approximating t h o s e  detected i n  t h e  r a w  w a t e r  
a n a l y s i s .  T h i s  i n d i c a t e s  t h a t  t h e  n i c k e l  i s  h i g h l y  s o l u b l e  a t  t h e  n a t u r a l  pH o f  
t h e  pond. Chromium w a s  d e t e c t e d  i n  t w o  of  t h e  l e a c h a t e s .  

Tota l  c y a n i d e  w a s  detected i n  t h e  w a t e r  a t  c o n c e n t r a t i o n s  r a n g i n g  from 2 .4  t o  
3 mg/l ,  exceeding  t h e  lowest LDR s t a n d a r d  of 1 . 2  mg/l. A l l  t h e  c a l c u l a t e d  
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amenable cyanide values were negative. Ammonia was detected in ali four samples 
at concentrations ranging from 5 to 14 mg/l. The organic content of the water 
averaged 165 mg/l TOC. The TDS had an average concentration of 5.9 percent. 
Nitrate was the anion detected at the highest average concentration (7300 mg/l). 

3.7.2 Sludge 

Three sludge samples plus one duplicate were collected from the clarifier, at 
approximately the same locations as the water samples. Analytical data for the 
clarifier sludge samples are summarized in Table 3-13. The sludge had a 
relatively high solids content, averaging 39.4 percent solids. However, it 
should be noted that this includes an apparent high value of 66.9 percent solids 
for sample CS-001D. When this value is excluded, the average solids 
concentration drops to 30.2 percent. 

Four target volatile organics were detected in the sludge; l,l,l-trichloroethane, 
1,1,2-trichloro-1,2,2-trifluoroethane, 2-butanoneI and tetrachloroethene (PCE). 
Of these, only PCE is of a regulatory concern. PCE was detected in one sludge 
sample at a concentration of 1000 pg/kg, which could potentially leach from the 
sample at a concentration exceeding the LDR standard of 50 pg/1 in the TCLP zero 
headspace extract. This is based on the conservative assumption that all the PCE 
will leach following the 20:l dilution called for in the method. 

The clarifier sludge, in general, contained heavy metals in concentrations equal 
to or greater than the sludges from the ponds. All of the target inorganics were 
detected in all four of the samples, with the exception of arsenic, which was 
detected in only two of the samples, and selenium, which was not detected. The 
highest values in any of the sludges for the following constituents were found 
in samples from the clarifier; cadmium (4660 mg/kg), chromium (3190 mg/kg), lead 
(191 mg/kg), mercury (14 mg/kg), nickel (902 mg/kg), and silver (166 mg/kg). 

Four metals, arsenic, cadmium, chromium, and nickel, were detedted in the TCLP 
leachate in all four samples. Cadmium and nickel exceeded their respective LDR 
standards, while cadmium also exceeded the TCLP standard for classifying the 
sludge as a hazardous waste based on the characteristic of toxicity. Silver, 
barium, lead, and mercury were also detected in some of the leachate samples. 

Total cyanide was detected in all four samples at concentrations ranging from 
21 to 190 mg/kg. These concentrations are still below the LDR standard of 
590 mg/.kg. Ammonia was also detected in all four samples at concentrations 
generally equal to or greater than the concentrations in the pond sludges. The 
TOC of the sludge averaged 5175 mg/kg, which is in the range of the other sludges 
and indicates a significant organic content. 

Deliverable ( C d i n e d )  224A and 224E 
WLB) SLu)G€ AWD CLARIFIER SLu)GE 
YASTE CHARACTERIUTIOll REPORT 

3-9 



POND 

207B-North A 
QUADRANT DATE TEMPERATURE (Oc) 

SPEC1 FIC VISUAL 
CONDUCTANCE OBSERVATION 
lumholcml 

207C 

NE 
Nw 
SE 

NE 
Nw 
SE 
sw 

8/19/91 
8/19/91 
8/19/91 

8/8/91 
8/8/91 
8/8/91 
8/8/91 

Clarifier I 2: 1 8/22/91 
8/22/91 
8/22/91 

* Possible anomalous result 
-- No data 
> Greater than 

~~ ~ 

9.73 
9.82 
9.83 

-- 
-- -- 
-- 
9.04 
9.03 
9.04 
9.04 

9.09 
9.07 
9.08 
9.03 

TABLE 3-1 

~ 

25 9500 Yellow, clear, 
25 8500 low turbidity 
25 9000 

-- -- Clear, low 
-- -- turbidity -- -- 
-- -- 

15.5* 14,500 Blue, low 
15.5" 13,500 turbidity 

15,000 15.5* 
15.5* 15 , 000 
25.0 17 , 000 Blue, clear, low 
25.0 17 , 000 turbidity 
25.0 18,000 
25.1 17,000 

FIELD DATA SUMMARY - POND WATER 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

207B-Center 

207B-South 

pH UNITS 

NE 8/12/91 
Nw 8/12/91 
SE 8/12/91 
sw 8/12/91 

NE 8/15/91 
Nw 8/15/91 
SE 8/15/91 
sw 8/15/91 

NE 
Nw 
SE 
sw 

8/21/91 
8/21/91 
8/21/91 
8/21/91 

-- 
10.22 
10.19 
10.24 

-- 
>50 , 000 
>50,000 
>50,000 

-- 
25.0 
25.0 
25.0 

Golden, clear, 
low turbidity 

with a few black 
flecks 

33,000 
40,000 
30 , 000 

10.22 
9.98 
10.19 

Yellow/green 
with a few black 
flecks. Fairly 

clear, low 
turbiditv. 

27.9 
27.9 
27.9 

umho/cm - micromhos per centimeter 



w 
I 
P 
P 

ANALYSIS 

VOLAT I L E S ( ~ )  

SEMIVOLATILES(~) 

ALCOHOLS(~) 

I NORGAN I CS 
A r s e n i c  
B a r i u n  
B o r o n  
Cacbni un 
C a l c i u n  
C h r m i u n  
L e a d  
M a g n e s i  un 
M e r c u r y  
N i c k e l  
P o t a s s i u m  
S e l e n i u n  
S i l v e r  
S o d i u n  

TCLP LEACH 
A r s e n i c  
B a r i u n  

C h r m i u n  
Cacbniun 

L e a d  
M e r c u r y  
N i c k e l  
S e i  eni un 
S i l v e r  

, PH 

TABLE 3-2 

FREQUENCY OF RANGE OF POSITIVE MEAN STANDARD 
U N I T S  DETECTION DETECTIONS  CONCENTRATION(^ ) DEVIATION( 

ug/ 1 . 0/3 ND ND ND 

ug/ 1 0/3 ND ND ND 

mg/ 1 0/3 ND I D  ND 

ug/ I 3/3 188-224 205 18 
ug/ l 3/3 135-141 139 3.2 
ug/ 1 3/3 1400- 1460 1430 30 
ug/ 1 1 / 3  5 3 1.4 
ug/ 1 0/3 ND ND ND 
u9/ 1 3/3 38-49 44 5.6 
ug/ l 0/3 I D  ND ND 
ug/ l 3/3 120,000-124,000 123,000 2300 
ug/ l 0/3 ND ND I D  
u9/i 0/3 ND ND ND 
ug/ l 3/3 388,000 - 397,000 394,000 4900 
ug/ L 0/3 ND ND ND 
ug/ 1 0/3 ND ND ND 
ug/ 1 3/3 1,840,000-1,870,000 1,860,000 17,320 

u9/ 1 3/3 233- 246 238 6.8 
ug/ 1 0/3  ND ND ND 
u9/ 1 R R R R 
ug/ l 0/3 ND ND ND 
ug/ l 0/3 ND ND ND 
ug/ 1 0/3 ND ND I D  
u9/ 1 0/3 ND ND ND 
ug/ l 0/3 ND ND ND 
u9/ 1 1 / 3  6 4 1.7 
units 3/3 9.6-9.7 9.6 - -  

S U l u R Y  OF POND UATER CHARACTERIUTICN DATA - POW 207A 
SOUR WY)/POY)CRETE PROJECT 
R K K Y  FLATS PLANT. COLORADO 

% RELATIVE 
STANDARD 
DEVI AT  ION(^ 

ND 

ND 

ND 

8.8 
2.3 
2.1 
43 

' I D  
13 
ND 
1.9 
ND 
ND 
1.2 
ND 
ND 
0.9 

2.8 
ND 
R 

ND 
ND 
ND 
ND 
ND 
43 - -  

I 
L 



TABLE 2 
S U I U R Y  OF WYD MATER CHARACTERIUTlOll DATA - WMD 207A 5 

v) $ SOUR WYD/WYDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 
PAGE 2 OF 2 

u 
I 
P 
h) 

ANALYSIS 

MISCELLANEOUS 
A l k a l i n i t y  (Methyl Orange) 
A l k a l i n i t y  (Phenolphthalein) 
Amnonia 
Chloride 
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
N i t r a t e  
PH 
Phosphorus, Total (as P) 
Speci f ic  Gravity 
Sul fa te (as SO,) 
TDS (Total Dissolved Solids) 
TOC (Total Organic Carbon) 
TSS (Total Suspended Solids) 

FREQUENCY OF 
DETECT ION 

3/3 
3/3 
3/3 
3/3 
0/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 
3/3 

RANGE OF POSITIVE 
DETECTIONS 

250 
84-89 
0.3 

380-430 
(-0.79)-(-0.47) 

610-790 
1000 

970- 1000 
9.7 

0.06-0.07 
1.010-1.012 

460-510 . 
7600 : 7900 

68-70 
14-23 

0.39-0.47 . 

MEAN STANDARD 
. CONCENTRAT ION( ) DEVIATION( ) 

250 
87 
0.3 
400 

0.43 
690 
1000 
980 
9.7 
0.06 
1.011 
480 
7800 
69 
19 

-0.63 

0.0 
2.5 
0.0 
25 _ _  

0.04 
91.6 
0.0 
17.3 
0.0 

0.006 
0.001 
26.4 
153 
1 .o 
4.6 

% RELATIVE 
STANDARD 
 DEVIATION(^ 

0.0 
2.9 
0.0 
6.2 

9.3 
13 

0.0 
1.8 
0.0 
9.1 
0.1 
0.6 
2.0 
1.4 
24 

- -  

ND Not Detected 
R Rejected 

( ' )  

( 2 )  

Values ca lcu lated using 1/2 detect ion l i m i t  f o r  nondetects, based on guidance contained i n  the Risk Assessment Guidance f o r  Superfund. Volune 1 ,  Hunan 
Health Evaluation Manaual (Part AL. In ter im Final, December 1989. 
Only conpounds u i t h  p o s i t i v e  detections are l i s ted .  The complete database i s  included 
i n  Appendix A. 

The complete l i s t  o f  conpounds analyzed i s  shoun in  Table 2-3. 



II 
I 
I 
I 
I 
I 
,I 
I 
I 
I 
1 
I 
c 
I 
I 
I 
E 
I 
I 

TABLE 3-3 

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207A 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

ANALYSIS  

VOLAT I LES( ) 
l , l , l -Tr ich loroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 
Tetrachloroethene (PCE) 
Tr ich loroethene (TCE 

SEMI VOLAT I LES( ) 

ALCOHOLS( 

MISCELLANEOUS 
A m n i  a 
Atterberg - L i q u i d  L i m i t  
Atterberg - P l a s t i c  Index 
Atterberg - P l a s t i c  L i m i t  
Bulk Density ( D r i e d  Sol ids) 
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
Moisture-Gravimetric 
Moisture-Karl Fisher 
PH 
Speci f ic  Grav i ty  
Sue11 Test 
TOC (Tot Organic Carbon) 
Ch l o r  i d  
N i t r a t e  
% Recovery o f  Solids") 
PhosphofyB, Tota l  (as P)(2) 
Su l fa te  
TDS (Tota l  Dissolved Solids)") 

Si) 
f 2  1 

INORGANICS 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium 
Lead 
Magnesium 
Mercury 
Nickel  
Potassium 
Se 1 eni um 
S i l v e r  
Sodium 

TCLP LEACH 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Nickel  
Selenium 
S i l v e r  
PH 

UNITS 
FREQUENCY OF 

DETECTION 

011 

RANGE OF POSITIVE 
DETECTIONS 

24 
260 
290 
29 

36 
NA 
NA 
NA 
NA 
NA 
1.6 
5 70 
95 

34 

1.1 
NA 

14,000 
20 

' 35 
11.6 
0.1 
20 

87.3 

8.9 

4ao 

40.2 
210 

84.3 
1300 
658 
a9 

11,400 
ND 
102 
ND 
ND 
ND 

14,500 

185 
1710 

ND 
ND 
ND 
ND 
ND 
ND 

485 

NA Not Analyzed 
pCi/g Picocuries per Gram 
ND Not Detected 

, Only c m u n d s  w i th  p o s i t i v e  detections are l i s ted .  
2-3. 

The complete l i s t  o f  compounds analyzed i s  shoun i n  Table 
The complete database i s  included in  Appendix A. 

(2) Fol lowing ASTM Leach 
Deliverable (mined) U ~ A  end 

SLmQ Ay) CLARIFIER SLu)GE 
W X E  C W C T E R I U T I O y  REWRT 

3-13 



TABLE 3-4 

SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B NORTH 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

ANALYSIS 

VOLAT I L E S ( ~ )  

SEMIVOLAT I L E S ( ~ )  

 ALCOHOL^^) 

INORGANICS 
A r s e n i c  
B a r  i un 
B o r o n  
C a d n i  un 
C a l c i u n  
C h r o m i u n  
Lead 
Magnes i un 
M e r c u r y  
N i c k e l  
P o t a s s i u m  
S e l e n i u n  
S i l v e r  

' Sodiun 

TCLP LEACH 
A r s e n i c  
B e r i u n  
Cadni un 
C h r o m i u n  
Lead 
M e r c u r y  
N i c k e l  
S e l e n i u n  
S i  Lver 
DH 

FREQUENCY OF 
DETECT ION 

0/4 

0/4 

0/4 

3/4 
4/4 
4/4 
0/4 
4/4 
2/4 
0/4 
4/4 
0/4 
0/4 
4/4 
1 /4 
0/4 
4/4 

R 
4/4 
0/4 
1 /4 
0/4 
0/4 
0/4 
0/4 
0/4 
4/4 

RANGE OF POSITIVE 
DETECTIONS 

I D  

I D  

ND 

60-63 
117- 120 
149-171 

ND 
137,000-140,000 

10-16 
I D  

64,8DD-65,900 
ND 
I D  

55,700-56,400 
76 
NO 

254,000-345,000 

R 
21 5 - 230 

ND 
16 
ND 
ND 
ND 
ND 
ND 

8.3-8.5 

MEAN 
CONCENTRAT ION' 

ND 

ND 

ND 

51 
118 
157 
ND 

138,000 
9 

ND 
65,200 

I D  
ND 

55,900 
42 
ND 

296,000 

R 
22 1 
ND 
8 

ND 
ND 
ND 
ND 
ND 
8.4 

STANDARD 
DEVI AT  ION(^ 

ND 

ND 

ND 

21 
1 
10 
ND 
1400 
5 

ND 
480 
NO 
ND 
340 
23 
I D  

41,000 

R 
7 

ND 
6 

ND 
ND 
ND 
ND 
ND - -  

4: RELATIVE S T N A R D  
D E V l  AT ION 

ND 

41 
1 
6 

ND 
1 
58 

0.7 
ND 
ND 
0.6 
55 

ND 
14 

ND . 

R 
3 

ND 
71 
ND 
ND 
ND 
I D  
NO - -  



TABLE 3-4 
SUMMARY OF POND W A m R  CHARACTERIZATION DATA - POND 207B NORTH 
SOLAR POND/PONDCRETE PROJECT 0 !a: ROCKY FLATS PLANT, COLORADO 

ANALYSIS 

w 
I 
r 
ul 

UNITS 
RANGE OF POSITIVE 

DETECTIONS 
MEAN 

CONCENTRAT  ION(^ ) 
FREQUENCY OF 

DETECTION 
STANDARD 
 DEVIATION(^ ) 

4 /4  
3 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
4 /4  
1 / 4  

% RELATIVE S T N A R D  
DEV I AT I ON 

MISCELLANEOUS 
A l k a l i n i t y  (Methyl Orange) 
A l k a l i n i t y  (Phenolphthalein) 
Amnonia 
Chloride 
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha . 
Gross Beta 
N i t r a t e  
PH 
Phosphorus, Total (as P) 
Speci f ic  Gravity 
Sul fa te (as SO4> . 
TDS (Total Dissolved Solids) 
TOC (Total Organic Carbon) 
TSS (Total Suspended Solids) 

110 
2-3 

0.3-0.5 
96-100" 

( ;O .017) - ( - 0.014) 
0.016-0.043 

40-52 
75-510 

31 0-330 
8.3-8.5 

0.02- 0.08 
1.008 

120-160 
2700-2800 

35-37 
15 

mg/ 1 
mg/ 1 
mg/ 1 
mg/ L 
mg/ 1 
mg/ 1 
W i l l  
pC i / l  
mg/ 1 
u n i t s  
mg/ 1 

mg/ 1 
mg/ 1 
mg/ 1 
mg/ 1 

- -  

110 
2 

0.4 
98 

-0.006 
0.030 

47 
290 
320 
8.4 . 
0.05 
1.008 
130 

2800 
36 
7.5 

0.0 
1 

0.1 
1.7 

0.01 
6.4 
177 
8 

0.02 
0.0 
20 
50 
.1  

- -  

- _  

0.0 
55 
28 
2 

36 
14 
61 
3 

52 
0.0 
15 

1.8 
2.3 
66 

- -  

- -  

ND Not Detected 
R Rejected 
pCi/l Picocuries per L i t e r  

( ' )  

( 2 )  

Values calculated using 1 /2  detect ion L i m i t  f o r  nondetects, based on guidance contained i n  the Risk Assessment Guidance f o r  Superfund. Volune 1. Hunan 
Health Evaluation Manual (Part AL. In te r im Final, D e c d r  1989. 
Only compounds with p o s i t i v e  detections are l is ted.  The complete l i s t  o f  cocrpounds analyzed i s  shown in  Table 2-3. The c o m l e t e  database i s  included 
i n  Appendix A. 



TABLE 3-5 

w 
I 
P 
m 

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B NORTH 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

ANALYSIS 

VOLATILES(~) 

SEMIVOLAT ILES(~) 

 ALCOHOL^^) 

M I  SCELLANEWS 
Amnonia 
Atterberg - L iqu id  L i m i t  
Atterberg - P l a s t i c  Index 

~ Atterberg - P l a s t i c  L i m i t  
Bulk Density ( D r i e d  Sol ids) 
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
Moisture-Gravimetric 
Moisture-Karl Fisher 
PH 
Speci f ic  Grav i ty  
Swell Test 
TOC (Tot Organic Carbon) 
Ch l o r  id  
N i t r a t e  
% Recovery o f  Solids(3) 
Phosphopj, Tota l  (as P) 
Su l fa te  
TDS (Tota l  Dissolved Solids)(3) 

sf, 
f3 ) 

(3) 

INORGAN I CS 
Arsenic 
Bariun 
Boron 
Ca&i un 
Chromiun 
Lead 
Magnes i un 
Mercury 
Nickel 
Potassi un 
Se 1 eni  un 
S i l v e r  
Sodiun  

UNITS 
FREQUENCY OF 

DETECTION 

0 / 4  

0 / 4  

4/4 
4 / 4  
4/4 
4 / 4  

, 4 / 4  
NA 

0 / 4  
4 / 4  
4 / 4  
4 / 4  
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4 / 4  

0 / 4  
4 / 4  
1 /4 
3/4 
4/4 
4/4 
4 / 4  
2/4 
2/4 

' 0 / 4  
0 / 4  
0 / 4  

' 0 / 4  

RANGE OF 
POSl T I V E  

DETECTIONS 

ND 

ND 

ND 

9.8-35 
71-75 
34-40 
33-37 

0.84- 0 -90 
NA 
ND 

5.2-11 
5.1-9.8 
71 -8-76.8 
23.5-27.9 
7.6-7.7 
1.2 
0-10 

3000-3400 
4-24 

1.7-9.8 
16.6-25.8 
0.01 -0.05 
150-160 
160-220 

ND 
89.1 - 1 16 
12.8 

6.7-8.5 
7.9-33.3 
13.8-21.3 
3270-4160 
0.7-0.8 
7.1-9.5 

ND 
ND 
ND 
ND 

CONCENTRATION( MEAN 

UD 

YD 

YD 

22 
73 
37 
36 
0.87 

NA 
ND 
8.9 
7.3 
75.1 
25.6 
7.7 
1.2 
7.5 
3200 
12 
6.8 
20.8 
0.03 
155 
190 

ND 
105 
7.3 
7.1 
23.2 
15.8 
3805 
0.5 
6.2 , ' 

ND 
ND 
ND 
ND 

DEVIATION STANDARPl ) 

YD 

YD 

10.4 
1.7 
3.2 
1.9 
0.025 

NA 
ND 
2.55 
2.38 
2.25 
1.81 

0.00 
5.00 
170 
8.6 
3.6 
4.16 
0.02 
5.8 
25.8 

- -  

ND 
11.7 
1.2 
0.9 
11.9 
3.6 
380 
0.3 
2.6 
ND 
ND 
ND 
ND 

% RELATIVE 
STANDARP1) 

DEV I AT I ON 

ND 

YD 

YD 

47 
2 
8 
5 
3 

NA 
ND 
29 
33 
3 
7 

0.0 
67 
5 
71 
53 
20 
61 
40 
14 

_ -  

I D  
1 1  
16 
13 
51 
23 
10 
72 
42 
ND 
ND 
I D  
ND 



TABLE 3-5 
SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B NORTE 
ROCKY FLATS PLANT. COLORADO 

3 SOLAR POND/PONDCRETE PROJECT 

ug/ 1 
ug/ 1 
ug/ l 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 
ug/ 1 

w 
I 
P 
4 

R 
4/4 
4/4 
3/4 
0/4 
0/4 
3/4 
0/4 
0/4 
4/4 

ANALY S I S 

TCLP LEACH 
Arsenic 
Bariun 
Cadmi un 
Chromiun 
Lead 
Mercury 
Nickel 
Seleniun 
S i l v e r  
DH 

R 
1060- 121 0 

54-104 
10-57 

ND 
ND 

20-56 
ND 

R 
1140 
73 
22 
I D  
I D  
28 
ND 

RANGE OF 
POSITIVE 

DETECTIONS CONCENTRAT  ION(^ ) 

5.7NPg.9 I 

STANDARP1) 
DEVI  AT ION 

R 
76.1 
21.6 
24.2 

ND 
ND 

19.8 
ND 
ND 

0.1 

% RELATIVE 
STANDARP1) 

DEVI AT ION 

R 
7 
29 
111 
ND 
ND 
69 
ND 
ND 
2 

NA Not Analyzed 
ND Not Detected 
pCi/g Picocuries per Gram 
R Rei ec t ed 

Values calculated using 1/2 detect ion l i m i t  f o r  nondetects, based on guidance contained i n  the Risk Assessment Guidance f o r  Superfund, Volune 1. Hunan 
Health Evaluation Manual Part A . Inter im Final, Dec&r 1989. 
Only compounds wi th  posit:ve det:ctions are Listed. The conplete l i s t  o f  compounds analyzed is shoun in  Table 2-3. The complete database is included 
in  Appendix A. 

(2) 

(3) Fol lowing ASTM Leach 



w 
I 
c-' 
CD 

MEAN 
 CONCENTRATION(^ 

ND 

ND 

ND 

32 1 
69 

3480 
ND 

27,000 
28 
ND 

218,000 
ND 
29 

800,000 
43 
ND 

3,150,000 

221 
162 
3 
20 
I D  
ND 
24 
ND 
ND 

9.1 

TABLE 3-6 

% RELATIVE 
STANDARD STANDARD 
DEVI AT ION( DEVIAT  ION(^ ) 

ND ND 

ND ND 

ND ND 

7 2.1 - 
1 1.4 

40 1.1 
ND ND 

600 2.3 
5 16.7 

ND ND 
2000 0.7 

~ ND ND 
1 4.9 

8000 1 .o 
26 59.6 
ND ND 

823,000 26.1 

31 14.2 
87 53.8 
1 40.0 
8 42.2 

ND ND 
ND ND 
4 17.0 

ND ND 
ND ND - -  - -  

L 

SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B CENTER 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

ug/ L 
ug/ 1 

ug/ L 
ug/ 1 
ug/ 1 
ug/ 1 

. ug/L 
ug/ L 
ug/ 1 
ug/ L 
ug/ 1 
units 

I NORGAN I CS 
A r s e n i c  
B a r i u n  
B o r o n  
C a d n i  un 
C a l c i u n  
C h r o m i u n  
L e a d  
Magnes iun 
M e r c u r y  
N i c k e l  
P o t a s s i u n  
S e l e n i u n  
S i  Lver 
S o d i  un 

TCLP LEACH 
A r s e n i c  
B a r  i un 
C a c h i u n  
C h r o m i m  
Lead 
M e r c u r y  
N i c k e l  
S e l e n i  un 
S i l v e r  
PH 

0 / 4  . ND 
4 / 4  2,060,000-4,060,000 

4 / 4  180-251 
2 / 4  214 - 258 
.1/4 5 
3 / 4  20-27 
0 / 4  I D  
0 / 4  ND 
3 / 4  21 -30 
0 / 4  ND 
0 / 4  ND 
4 / 4  9.1-9.2 

FREQUENCY OF RANGE OF POSITIVE 
UNITS I DETECTION DETECTIONS 

4 / 4  
4 / 4  
4 / 4  
0 / 4  
4 / 4  
4 / 4  
0 / 4  
4 / 4  
0 / 4  
4 / 4  
4 / 4  
1 / 4  

31 4-  330 
68- 70 

3440-3530 
I D  

26,400-27,700 
22-32 

ND 
216,000-220,000 

ND 
28-31 

791,000-807,000 
81 

A 



%#! TABLE 3-6 r n g  SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B CENTER 
or-, SOLAR POND/PONDCRETE PROJECT 

6 6  ROCKY FLATS PLANT, COLORADO 
PAGE 2 OF 2 

STANDARD 
DEVI AT  ION(^ ) 

w 
I 
P 
rD 

% RELATIVE 
STANDARD 
DEVI AT  ION(^ ) ANALYSIS 

MISCELLANEWS 
A l k a l i n i t y  (Methyl Orange) 
A l k a l i n i t y  (Phenolphthalein) 
Amnonia 
Chloride 
Cyanide- Amenabl e 
Cyanide-Total 
Gross Alpha 
Gross Beta 
N i t  r a t e  
PH 
Phosphorus, Total (as P) 
Speci f ic  Grav i ty  
Sul fa te (as SO4) 
TDS (Total Dissolved Solids) 
TOC (Total Organic Carbon) 
TSS (Total Suspended Solids) 

UNITS 
FREQUENCY OF 

DETECTION 

4/4 
4/4 
4/4 
0/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
4/4 
2/4 

RANGE OF POSITIVE 
DETECTIONS 

1400 
230 - 240 
0.2-0.4 . 

ND 
(-0.83) - (-5.3) 

0.34 - 0.57 
1800-2300 
2700-3000 
1900-21 00 
9.1-9.2 

4.2 
1.016-1.018 

740-1000 
16,000 
93-320 
11-16 

CONCENTRATION(' MEAN ) 

1400 
235 
0.3 
ND 

-1.97 
0.40 
2100 
2900 
2000 
9.1 
4.2 

1.017 
880 

16,000 
155 
9 

0.0 
6 

ND 

0.12 
210 
130 . 
100 

0.0 
0.001 

109 
0.0 
110 
5.3 

0:'l 

- -  

- -  

0.0 
2.4 
27.2 

ND 

28.9 
10.1 
4.5 
5.1 

0.0 
0.10 
12.4 
0.0 
71.4 
57.5 

_ -  

_ _  

ND Not Detected 
pCi/ l  Picocuries per L i t e r  

(l) 

(2) 

Values calculated using 1/2 detect ion l i m i t  f o r  nondetects, based on guidance contained i n  the Risk Assessment Guidance f o r  Superfund. Volune 1. H m n  
Health Evaluation Manual (Part AL. In ter im Final, December 1989. 
Only compounds wi th  pos i t i ve  detections are l i s ted .  The complete database i s  included 
in Appendix A. 

The corrplete l i s t  o f  compounds analyzed i s  shown i n  Table 2-3. 
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TABLE 3-7 
SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B CENTER 

SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

105 

ND 

ANALYSIS 

VOLAT I LES(~) 

SEMIVOLATILES(~) 

ALCOHOL sC2 

Tetrachloroethene (PCE) 

MISCELLANEOUS 
Ammonia 
Atterberg - Liquid Limit 
Atterberg - Plastic Index 
Atterberg - Plastic Limit 
Bulk Density (Dried Solids) 
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
Moisture-Gravimetric 
Moisture-Karl Fisher 

Specific Gravity 
Swell Test 
TOC (Total Organic Carbon) 
Chloride(3) 
Nitrate(3) 
% Recovery of Solidsc3) 
Phosphorus, Total (as P)(3) 

TDS (Total Dissolved Solids)(3) 

PH 

UNITS 

FREQUENCY 
OF 

DETECT ION 

214 

014 

014 

RANGE OF 
POSITIVE 
DETECTIONS 

C G h  
.) 

37-180 

ND 

ND 
~~ 

25-58 
77-85 
20-40 
45-65 

0.81-0.88 
NA 

0.34-1.3 
13-19 
12-16 

89.9-93.4 
42-53 

9.1-9.2 
1.0 

60-70 
5500-8800 
210-300 
50-74 

9.3-13.7 
1.4-3.9 
33-90 

670-770 

MEAN 
 CONCENTRATION(^ ) 

7 0  

ND 

ND 

43 
83 
29 
52 

0.84 
NA 
0.64 
17 
15 

91.3 
48 
9.2 
1.0 
63 
7400 
200 
66 
10.5 
2.1 
49 
740 

% RELATIVE 
STANDARD STANDARD 

ND 

14 
4 
9 
9 

0.03 
NA 
0.45 
3 
2 
1.5 
5 

0.0 
5 

1500 
80 
11 
2.2 
1.1 
28 
45 

--- 

ND 

32 
5 
33 
18 
4 
NA 
71 
17 
13 
2 
10 

0.0 
08 
20 
40 
16 
21 
56 
57 
6 

--- 



W 
I 

Iu 
P 

!6^F 
s! -a :Sa P-n" 
R i M  

'Ra 
E 

a P e 

FREQUENCY RANGE OF 
OF POSITIVE MEAN 

ANALYSIS UNITS DETECTION DETECTIONS  CONCENTRATION(^ ) 

INORGANICS 
ND ND 

151 84 
46.5-120 82.3 

46.5-84.4 57.9 
48.5-130 63.1 

7,190-19,800 12,400 

Arsenic mglkg 014 

Boron mglkg 114 

Lead mglkg 014 

Mercury mglkg 114 
Nickel mglkg 014 

Selenium . mglkg 014 
Silver mglkg 014 

Barium mglkg 414 

Cadmium mglkg 41 4 
Chromium mglkg 314 

Magnesium mglkg 414 

Potassium mglkg 314 

Sodium mglkg 414 

Arsenic ug/1 414 
Barium ugl1 414 
Cadmium ugl1 414 
Chromium ugl1 4 14 

ND ND 

5.5 1.8 
ND ND 

ND ND 
ND ND 

10,900-15,400 10,700 

35,200-54,200 42,000 

TCLP LEACH 
122-181 145 

2660-3690 3220 
114-153 136 
11-54 34 
ND ND 
ND ND 
28 14.5 
ND ND 
ND ND 

4.9-6.1 5.8 

Lead ugl1 014 
Mercury ugl1 014 
Nickel ugl1 114 
Selenium ugl1 014 
Silver ugl1 0/4 
PH units 414 

STANDARD 
DEVIATION(") 

8,400 

% RELATIVE 
STANDARD 

 DEVIATION(^ ) 

20 

26 
430 
17 
22 
ND 
ND 
9 
ND 
ND --- 

ND 
37 
55 
31 
82 
ND 
43 
141 
ND 
41 
ND 
ND 

18 
13 
12 
65 
ND 
ND 
62 
ND 
ND --- 

ND Not Detected 
NA Not Analyzed 
pCi/g Picocuries per Gram 

(1) Values calculated using 112 detection limit for nondetects, based on guidance contained in the Risk Assessment ' 

(*) 

(3)  Following ASTM Leach 

Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part AL, Interim Final, December 1989. 
Only compounds with positive detections are listed. The complete list of compounds analyzed is shown in Table 2-3. 
The complete database is included in Appendix A. 



TABLE 3-8 

P," c( 
@y@ 

SUMMARY OF POND WATER CEARACTERIZATION DATA 
SOLAR POND/PONDCRETE PROJEC 
ROCKY FLATS PLANT, COLORAD( 

7 m,. 
FREQUENCY 

OF RANGE OF POSITIVE 
ANALYSIS UNITS DETECTION DETECTIONS 

VOLATILES(2) ug/ 1 0/5 ND 

SEMIVOLATILES(2) ug/l 015 * ND 

w 
I 
tu 
tu 

INORGAN ICs 
Arsenic 
Barium 
Boron 
Cadmium 
Calcium 
C h r om i um 
Lead 
Magnesium 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

TCLP LEACH 
Arsenic 
Barium ~ 

Cadmium 
Chromium 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
DH 

2 63-2 76 
110-118 

2730-2800 
ND 

52,000-52,700 

ND 
187,000-190,000 

ND 
20-32 

684,000-696,000 
ND 
ND 

2,010,000- 
2,660,000 

14-21 \ 

167-390 
269-3 19 

ND 
10-87 
ND 
ND 

21-24 
ND 
ND 

9.0 

* POND 207 B SOUTB 

MEAN 
CONCENTRATION( 

ND 

ND 

ND 

270 
115 

2760 
ND 

52,400 
13 . 
ND 

188,000 
ND 
19 

691,000 
ND 
ND 

2,360,000 

228 
291 
ND 
22 
ND 
ND 
17 
ND 
ND 
9.0 

% RELATIV 
STANDARD STANDARD I DEVIAT  ION(^ ) DEVIATION( 

, ND ND 

6 
. 3  

30 
ND 
270 

8 
ND 

1225 
ND 
9 

i 5100 
ND 
ND 

, 283,000 

3 
3 
1 
ND 

~ 0.5 
59 
ND 

0.6 
ND 
49 

0.7 
ND 
ND 
12 

I 

93 
19 
ND 
36 
ND 
ND 
7 
ND 
ND 
0.0 

4 1  
64 
ND 
1 6 1  
ND 
ND 
39 
ND 
ND . 
0.0 

Y 



TABLE 3-8 
ZSUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207B SOUTH 

v) d SOLAR POND/PONDCRETE PROJECT n r - ,  

G, 
I 
Iu 
W 

ANALY S I S 

MISCELLANEOUS 
Alkalinity (Methyl Orange) 
Alkalinity (Phenolphthalein) 
Ammonia 
Chloride 
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
Nitrate 

Phosphorus, Total (as P) 
Specific Gravity 
Sulfate (as SO,.) 
TDS (Total Dissolved Solids) 
TOC (Total Organic Carbon) 
TSS (Total Suspended Solids) 

PH 

RANGE OF POSITIVE 
DETECTIONS 

900-910 
140-160 
0.5-0.6 

ND 
(-0.86) - (-2.6) 

0.28-0.31 
1500-2 100 
2500-2900 
1600-1800 

9.1 
2.6-2.8 

1.016-1.020. 
540-600 

14,000-15,000 
58-110 . 
11-39 

MEAN 
CONCENTRAT  ION(^) 

905 
150 
0.6 
ND 

0.29 
1900 
2700 
1700 
9.1 
2.8 
1.019 
560 

15,000 
92 
22 

--- 

STANDARD 
DEVIATION(') 

5.5 
7.1 
0.05 
ND 

0.01 
2 50 
164 
84 
0.0 
0.09 
0.002 
26 
550 
22 
11 

--- 

% RELATIVE 
STANDARD 

DEVI AT ION( 

'.0.6 
5 
10 
ND 

4 
13 
6 
5 
0.0 
3 

0.2 . 
5 
4 
24 
49 

--- 

(1) Average calculated using 112 detection limit for nondetects, based on guidance contained in the Risk Assessment 
Guidance for SuDerfund, Volume I, Human Health Evaluation manual fPart A), Interim Final, December 1989. 

(2) Only compounds with positive detections are listed. The complete list of compounds analyzed is shown in Table 2-5. 
The complete database is included in Appendix A. 



TABLE 3-9 

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207B SOUTH 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

ANALYSIS 

VOLATILES ( 2  ) 
Tetrachloroethene (PCE) 
Trichloroethene (TCE) 

SEMIVOLAT ILES(~) 

ALCOHOL s ( *) 

Ammonia 
Atterberg - Liquid Limit 
Atterberg - Plastic Index 
Atterberg - Plastic Limit 
Bulk Density (Dried Solids) 
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
Moisture-Gravimetric 
Moisture-Karl Fisher 

Specific Gravity 
Swell Test 
TOC (Total Organic Carbon) 
Chloride(3) 
Nitrate(3) 
% Recovery of Solids(3) 
Phosphorus, Total (as P) (3) 
SUI fate(3) 
TDS (Total Dissolved SolidslC3). 

MISCELLANEOUS 

PH 

UNITS 

FREQUENCY 
OF 

DETECTION 

515 
315 

0 / 5  

015 

RANGE OF 
POSITIVE 

DETECTIONS 

32-460 
47-57 

.ND 

ND 

17-34 
NA 
NA 
NA 
NA 
NA 

0.46-4.1 
31-61 
21-47 

88.3-92.3 
39-50 

9.1 
.1.0-1.1 

NA 
6,800-11,000 

ND 
77-89 

6.4-12.4 
0.09-1.7 

23-40 
740-790 

MEAN 
 CONCENTRATION(^ 

238 
4 1  

ND 

ND 

20 
NA 
NA 
NA 
NA 
NA 
1.3 
38 
27 

90.2 
45 

9.1 
1.1 
NA 

8600 
ND 
84 

8.9 
0.8 
32 

760 

STANDARD 
 DEVIATION(^ ) 

153 
14 

ND 

ND 

10 
NA 
NA 
NA 
NA 
NA 
1.5 
13 

11.1 
1.9 

5 
0.0 

0.05 
NA 

1,600 
ND 
5 

2.2 
0.7 

6 
20 

% RELATIVE 
STANDARD 

DEVIATION(' 

64 
34 

ND 

ND 

53 
NA 
NA 
NA 
NA 
NA 
115 
33 
4 1  
2 
11 

0.0 
5 
NA 
18 
ND 
6 

24 
85 
20 
2 

. 



;TABLE 3-9 
ZS-Y OF POND SLUDGE CHARACTERIZATION DATA - POND 207B SOUTH 

m m d  SOLAR POND/PONDCRETE PROJECT 
!6$ROCKY FIATS PLANT, COLORADO 
,R)ZPAOE 2 OF 2 

ANALYSIS 

w 
I 

h) 
VI 

UNITS 

INORGANICS 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium 
Lead . 
Magnesium 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

TCLP LEACH 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
PH 

FREQUENCY 
OF 

DETECTION 

RANGE OF 
POSITIVE 

DETECTIONS 

59.7 
62.2-134 
336-349 

7.4-30.4 
25.2-51.9 

6 1  
5140-15,200 

5 
ND 
8910 
ND 
ND ’ 

44,600 
. 30,000- 

194-233 
1660-2 770 

19-32 
23-56 
ND 
ND 
ND 
ND 

5.4-5.9 
. ND 

 CONCENTRATION(^ MEAN ) 

27.7 
107 
166 

22.7 

24 
10,500 

1.4 
ND 

5720 
ND 
ND 

30,000 

.3a. 1 

211  
1960 

24 
4 1  
ND 
ND 
ND 
ND 
ND 
5.7 

STANDARD 
DEVIATION(’ 

% RELATIVE 
STANDARD 

 DEVIATION(^ ) 

18.2 
33.2 
161  
9.3 

12.0 
2 1  

4,100 
2.0 
ND 

2,300 
ND 
ND 

17,000 

2 1  
460 

6 
12 
ND 
ND 
ND 
ND 
ND --- 

65 
3 1  
96 
4 1  
3 1  
86 
39 
72 
ND 
40 
ND 
ND 
56 

10 
23 
24 
29 
ND 
ND 
ND 
ND 
ND --- 

ND Not Detected 
NA Not Analyzed 
pCi/g Picocuries per Gram 

( l )  

(2 )  

(3)  Following ASTM Leach 

Values calculated using 112 detection limit for nondetects, based on guidance contained in the Risk Assessment’ 
Guidance for Superfund. Volum I. Human Health Evaluation Manual (Part A), Interim Final, December 1989. 
Only compounds with positive detections are .listed. 
The complete data base is included in Appendix A. 

The complete list of compounds analyzed is shown in Table 2-3. 



TABLE 3-10 

SUMMARY OF POND WATER CHARACTERIaATION DATA - POND 207C 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

S T A N D A R ~ ~  ) 
DEVl  AT ION 

FREQUENCY 
OF 

DETECTION 

% RELATIVE 

D E V l  AT ION 
STANDARD( ~ RANGE OF POSITIVE 

DETECTIONS 
MEAN 

CONCENTRAT  ION(^ 

VOLAT I L E S ( ~ )  
2 - B u t a n o n e  77-110 43 4 / 5  

1 / 5  

0 / 5  

0 / 5  

5 /5  
5 / 5  
5 / 5  
5 / 5  
0 / 5  
5 / 5  
2 / 5  
5 / 5  
0 / 5  
5 / 5  
5 / 5  
2 / 5  
0 / 5  
5 / 5  

76 
5.6 

ND 

ND 

56 
24 1.3 

I D  NO 

NO 

,ND ND 

INORGANICS 
A r s e n i c  
B a r i u n  
B o r o n  
C a h i  un 
C a l c i u n  
C h r o m i u n  
Lead 
Magnes i un 
M e r c u r y  
N i c k e l  
P o t a s s  i un 
S e l  eniun 
S i l v e r  
Sodiun 

3350-4110 
110-150 

437,000-494,000 
430 - 560 

ND 
3320-3940 

3690 
130 

463,000 
490 
ND 

3520 
210 
2790 

ND 
2680 
5.58 
1980 
. ND 
13.8 

3 74 
14 

26,000 
50 
ND 

250 
80 

930 
ND 
170 

0.19 
1400 

ND 
' 0.25 

10.1 
10.9 
5.6 
10.3 

ND 
7.2 

39.1 
33.3 

ND 
6.5 
3.5 
70.7 

ND 
1.8 

300 
1300-3870 

ND 
2540-2920 
5 -45- 5.92 
600-3000 

ND 
13.6-14.2 

TCLP LEACH 
A r s e n i c  
B a r i u n  
C a h i  un 
C h r o m i u n  
Lead 
M e r c u r y  
N i c k e l  
S e  leni un 
S i l v e r  

5 / 5  
0 / 5  
5 / 5  
5 / 5  
0 / 5  
0/5 
5 / 5  
0/5 
5 / 5  
5 / 5  

4660- 55 1 0 
ND 

350-560 
2240-91 60 

ND 
ND 

2330-4930 
I D  

150-430 
10.2 

6.5 
ND 

18.6 
. 79.8 

ND 
ND 

37.0 ' 

ND 
44.3 
0.0 

4960 
ND 

430 
3780 

ND 
ND 

2980 
NO 

250 
10.2 

330 
ND 
80 

3000 
I D  
ND 

1100 
ND 
110 
0.0 



TABLE 3-10 
SUMMARY OF POND WATER CHARACTERIZATION DATA - POND 207C 
SOLAR PONI)/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 
PAGE 2 OF 2 

ANALYSIS 

M I  SCELLANEWS 
A l k a l i n i t y  (Methyl Orange) 
A l k a l i n i t y  (Phenolphthalein) 
Amnonia 
Chloride 
Cyan i de - Amenab l e 
Cyanide-Total 
Gross Alpha 
Gross Beta 
N i t r a t e  

Phosphorus, Total (as P) 
Specif ic Grav i ty  
Sul fa te (as SO4) 
TDS (Total Dissolved Solids) 
TOC (Total Organic Carbon) 
TSS (Total Suswnded Solids) 

PH 

FREQUENCY 
OF 

DETECT I O N  

5/5 
5/5 
5/5 
5/5 
0/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 

RANGE OF POSITIVE 
DETECTIONS 

~~ 

58,000-63,000 
25,000-32,000 

-1.8-6.4 
21,000-25,000 
(-120)-(-0.77) 

3.3-20 
63-130 
170-230 ' 

57,000-66,000 
10.0-10.1 
520-610 

1.316-1.348 
16,000-18,000 

300,000-510,000 
1200-1600 
220-1400 

MEAN 
CONCENTRAT  ION(^ ) 

60,000 
29,000 

3.7 
23,000 

- 34 
7.7 
99 
190 

62,000 
10 

570 
1.332 
17,000 

460,000 
1400 

STANDARV1) 
DEVIATION 

1900 
2500 

2 
1600 

7 
27 
23 

3500 

- - -  

- - -  
32 

0.02 
700 

88,500 
150 
490 

. X RELATIVE 
STANDARD( ) 

D E V l  AT ION 

3.2 
8.6 
53.2 
6.9 

91.3 

11.9 
5.6 

5.7 
0.01 
4.1 
19.4 
11.1 
91.5 

- - -  

27.3 

- - -  

ND Not Detected 
pc i / l  Picocuries per L i t e r  

(1 1 

(2) 

Values calculated using 1/2 detect ion l i m i t  f o r  nondetects, based on guidance contained i n  the Risk Assessment Guidance f o r  Superfund. Volune 1, 
Hunan Health Evaluation Manual (Part A]. 
Only compounds u i t h  p o s i t i v e  detections are l is ted.  The conplete database i s  
included in  Appendix A. 

In ter im Final,  Dec-r 1989. 
The conplete l i s t  o f  compounds analyzed i s  shoun i n  Table 2-3. 

. 



TABLE 3-11 

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207C 
SOLAR POND/PONDCRETE PROJECT 

$ p  ROCKY FLATS PLANT, COLORADO 

33 
16-160 
7-31 
8-73 
5-7 

190-320 

ND 

ANALYSIS 

10.2 
110 
10.5 
22.2 
3.9 

286 

I D  

V O L A T I L E ~ ~ )  
1,1,2-Trichloro-1,2,2-trifluoroethane 
2-Butanone 
Benzene 
Tetrachloroethene (PCE) 
Trichloroethene (TCE) 

SEMI -VOLATILES(~) 

 ALCOHOL^^) 

Pyrene 

MISCELLANEOUS 
Amnonia 
At terberg - L iqu id  L i m i t  
Atterberg - P las t i c  Index 
Atterberg - P l a s t i c  L i m i t  
Bulk Density ( D r i e d  Sol ids)  
Cyani de- Amenabl e 
Cyanide-Total 
Gross Alpha 
Gross Beta 
Moisture-Gravimetric 
Moisture-Karl Fisher 
PH 
Spec i f i c  Grav i ty  
Swell Test 
TOC (1ottf)Organic Carbon) 
Chloridf3) 
N i t r a t e  
% Recovery of Solids(3) 
Phosphopjg, Total (as P)(3) 
Su l fa te  
TDS (Tota l  Dissolved Solids)(3) 

FREQUENCY OF 
DETECTION 

1 /5 
5/5 
2/5 
5/5 
2/5 

2/5 

0/5 

0/5 
NA 
NA 
NA 
NA 
NA 

5/5 
5/5 
5/5 
5/5 
NA 

5/5 
NA 
NA 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 

RANGE OF POSITIVE 
DETECTIONS 

MEAN 
CONCENTRAT ION(' ) 

I D  
NA 
NA 
NA 
NA ' 
NA 

13-170 
2700-8700 
420- 1200 
34 -8- 48.8 

NA 
10.2-10.5 

NA 
NA 

6400-9000 
660-990 

8900-11,000 
9.2-18.8 
22-38 

810-1300 
18,000-24,000 

ND 
NA 
NA 
NA 
NA 
NA 

5000 
71 0 
44.0 

NA 
10.4 
NA 
NA 
7700 
770 

10,000 
11.6 
31 
970 

21 .ooo 

72 3 

STANDARD 
DEVI AT ION( ) 

12.7 
63.3 
11.5 

0.96 
28.4 

56.5 

ND 

ND 
NA 
MA 
NA 
NA 
NA 
80.5 
2,400 
. 314 
'5.9 

NA 

NA 
NA 
1100 
126 
750 
4.0 
7.5 
190 
2.600 

- -  

% RELATIVE 
STANDARD 

DEVI AT ION( 

125 
57 
109 
128 
25 

20 

ND 

ND 
NA 
NA 
NA 
NA 
NA 
1 1 1  
49 
44 
13 
NA 

NA 
NA 
14 
16 
7 
35 
24 
20 
12 

- -  



TABLE 3-11 
SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - POND 207C 

0 L SOLAR POND/PONDCRETE PROJECT 
$'Z'  ROCKY FLATS PLANT. COLORADO . 

ANALYSIS 

INORGANICS 
Arsenic 
Bariun 
Boron 
Cadmium 
Chromiun 
Lead 
Magnes i un 
Mercury 
Nickel 
Potassium 
Seleniun 
S i l ver  
S o d i u n  

TCLP LEACH 
Arsenic 
Bariun 
Cadmi un 
Chromiun 
Lead 
Mercury 
Nickel 
Seleniun 
S i  l ve r  
PH 

1 Not Detected 

FREQUENCY OF 
DETECT I O N  

5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
5/5 
0/5 
5/5 
5/5 

5/5 
3/5 
5/5 
5/5 
2/5 
1 /5 
5/5 
0/5 
5/5 
5/5 

RANGE OF POSITIVE 
DETECTIONS 

18-37 
13.2-61.5 
455 - 781 
27.3-665 
252-960 
7.9-38.5 
1340-6250 
0.7-1.0 

,. 17.4-146 
64,500-87,200 

ND 
35.1-73.6 

139,000-193,000 

447- 538 
481 -559 
342-5230 
1840- 3940 
33-52 
0.4 

563 - 2 140 
ND 
9-'23 

4.8-5.3 

MEAN 
CON CEN T RAT I ON( 1 

28 
31 

164 61h 1 
618 
19.4 
3370 

52.3 O.95) 
78,100 

ND 
54.1 

157.600 

5 06 
1490 316) 
2770 
26 

986 O - 6 9  
ND 
18 
5.1 

STANDARD 
DEVI AT ION( ) 

7.9 
18.3 
128.3 
280.5 
256.9 
11.6 
1836.0 
0.1 
52.8 
8640 

ND 
14.0 
21 -570 

37.3 
186.0 
2100 
841 
16.5 
0.13 
654 
ND 
5.9 - -  

% RELATIVE 
STANDARD( ) 

DEV I AT I ON 

28 
59 
21 
171 
42 
60 
54 
16 
101 
11 
ND 
26 
14 

7 
49 
142 
30 
-63 
84 
66 
ND 
33 - -  

Not Analyzed 
Picocuries per Gram 

Values calculated using 1/2 detect ion l i m i t  f o r  nondetects, based on guidance contained in  the Risk Assessment Guidance f o r  Superfund Volune 1. Hunan 
Health Evaluation Manual (Part AL. In ter im Final,  December 1989. 
Only compounds w i th  p o s i t i v e  detections are l i s ted .  
i n  Appendix A. 
Following ASTM Leach 
Uhen the Pond Sludge Berm Composite (Sample PS207C-CB) value o f  665 i s  excluded, the average f a l l s  t o  38.8'mg/kg. 
Uhen the Pond Sludge Berm Composite (Sample PS207C-CB) .value of 146 i s  excluded, the average f a l l s  t o  28.9 mg/kg. 
Uhen the Pond Sludge Berm Composite (Sample PS207C-CB) value of 5230 i s  excluded, the average f a l l s  t o  552 mg/kg. 
Uhen the Pond Sludge Berm Composite (Sample PS207C-CB) value o f  2140 i s  excluded, the average f a l l s  t o  698 mg/kg. 

The conplete l i s t  o f  corrpounds analyzed i s  shown i n  Table 2-3. The conplete database i s  included 



ANALYSIS 

V O L A T I L E ~ ~ )  

SEMI -VOLATILES(~) 

 ALCOHOL^^) 
INORGANICS 

Arsenic 
Bar i un 
Boron 
C a h i  un 
Calciun 
Chromiun 
Lead 
Magnes i un 
Mercury 
Nickel 
Potassi un 
Seleniun 
S i l v e r  
S o d i u n  

TCLP LEACH 
Arsenic 
Bar iun 
C a h i  un 
Chromiun 
Lead 
Mercury 
Nickel 
Seleni un 
S i l v e r  

TABLE 3-12 

SUMMARY OF POND WATER CHARACTERIZATION DATA - CLARIFIER 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

FREQUENCY OF 

. 4/4 
4/4 . 
4/4 
4/4 
0/4 
4/4 
2/4 
4/4 
4/4 
4/4 
4/4 
0/4 
4/4 
4/4 

RANGE OF POSITIVE 
DETECTIONS 

ND 

ND 

I D  

272 - 342 
30-91 

23.300-34.700 
38-570 

I D  
138-825 
34-46 

2580-6730 
2.2-4.6 
258-393 

4860- 7000 
ND 

66-110 
9940-14,800 

1400- 1800 
ND 
50 

110- 140 
ND 
ND 

240-350 
ND 
ND 

10.1 

MEAN 
CONCENTRAT 

ND 

ND 
~ 

ND 

313 
49 

28,000 
221 
ND 

355 
28 

3900 
3.5 
320 
5720 

ND 
85 

11,940 

1540 
ND 
50 
58 
ND 
I D  
250 
ND 
ND 

10.1 

STANDARPl) 
DEVI AT ION 

ND 

ND 

ND 

32 
29 

5,400 
250 
ND 
319 
15 

1910 
1 .o 
58 

1020 
ND 
20 

2310 

180 
ND 
0 
45 
NO 
ND 
110 
ND 
ND 
D 

% RELATIVE 

DEVI  STANDARP1 AT ION ) 

ND 

ND 

ND 

. l o  
58 
19 
113 
ND 
90 
55 
50 
28 
18 
18 
ND 
24 
19 

12 ' 

ND 
0 
51 
ND 
ND 
44 
ND 
ND 
0 



w 
I 
w 
P 

6800 
2800 

9 
2090 

2.7 
17 
25 

7300 
l o  
81 
NA 

2800 
59,000 

165 
140 

- - -  

TABLE 3-12 
5: SUMMARY OF POND WATER CHARACTERIZATION DATA - CLARIFIER 

:gg SOLAR POND/PONDCRETE PROJECT 
6 8  ROCKY FLAT PLANT, COLORADO 
a F  PAGE 2 OF 2 E 
I 

1130 
340 
4 

750 

0.3 
2 
4 

1900 

3 
NA 
280 
2200 
21 
51 

- _ -  

- _ -  

ANALYSIS UNITS I 
Ch l o r  ide  
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
N i t r a t e  
PH 
Phosphorus, Total (as P) 
Speci f ic  Grav i ty  
Sul fa te (as SO4) 
TDS (Tota l  Dissolved Solids) 
TOC (Tota l  Organic Carbon) 
TSS (Total Suspended Solids) 

mg/l 
mg/ 1 
mg/ 
pCi / l  
pC i / l  
mg/ 1 
u n i t s  
mg/ 1 

mg/ 1 
mg/ 1 
mg/ 1 
mg/ 1 

- - -  

4/4 
0/4 
4 / 4  
4/4 
4/4 
4/4 
4/4 
4/44 
NA 
4/4 
4/4 
4/4 
4/4 

1600 - 3200 
(-14)-(-3.3) 

2.4-3 
16-19 
22-30 

5700-10,000 
9.9-10 
78-84 
. NA 

2600-3200 
46,000-68,000 

140-190 
68- 180 

~~ 

% RELATIVE 
STANDARfl) 

DEVl AT ION 

17 
12 
40 
36 

9 
9 
14 
26 

3 
NA 
10 
16 
13 
36 

- - -  

- _ -  

ND Not Detected 
NA Not Analyzed 
p C i / l  Picocuries per L i t e r  

(’)’ 

(*) 

(3)  

Values calculated using 1/2 detect ion l i m i t  f o r  nondetects, based on guidance contained in the Risk Assessment Guidance f o r  Superfund. Volune I .  Hunan 
Health Evaluation Manual (Part AL. In te r im Final, December 1989. 
Only compounds wi th  p o s i t i v e  detections are l is ted.  The corrplete database i s  itkluded 
in Appendix A. 
Three out of four values were re jected during data va l idat ion.  

The complete l i s t  o f  compounds analyzed i s  shown i n  Table 2-3. 



TABLE 3-13 

SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - CLARIFIER 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

MEAN 
CONCENTRATION( ) ANALYSIS 

STANDARD 
DEVIATION( 

~ ~ ~ 

VOLAT ILES C 2  ) 
1 I 1 I 1-Trichloroethane 
l,1,2-Trichloro-lI2,2- 

trifluoroethane 
2-Butanone 
Tetrachloroethene lPCEI 

18 

92 
122 
610 

ND 

MISCELLANEOUS 
Ammonia 
Atterberg - Liquid Limit 
Atterberg - Plastic Index 
Atterberg - Plastic Limit 
Bulk Density (Dried Solids) 
Cyanide-Amenable 
Cyanide-Total 
Gross Alpha 
Gross Beta 
Moisture-Gravimetric 
Moisture-Karl Fisher 

Specific Gravity 
Swell Test 
TOC (Total Organic Carbon) 
Chlor ide(3) 
Nitrate(3) 
% Recovery of Solids(3) 
Phosphorus , Total (as P) (3)  
SUI fate(3) 
TDS (Total Dissolved Solids)(3) 

PH 

11 

45 
43 
360 

ND 

UNITS 

ND 

FREQUENCY 
OF 

DETECTION 

ND 

0/4 

0 I4 

414 
NA 
NA 
NA 
NA 
NA 
414 
414 
4/4 
414 

414 

4/4 
414 
414 
4/4 
414 
4/4 
414 

NA 

NA 
NA 

RANGE OF 
POSITIVE 

DETECTIONS 

9-29 

45-150 
87-180 

280-1000 

ND 

ND 

28-84 
NA 
NA 
NA 
NA 
NA 

21-190 
3400-6600 
540-860 

33.1-72.5 
NA 

9.7-9.8 
NA 
NA 

3500-6400 
160-180 
410-450 
18.0-22.2 
33-52 

2 10-280 
4600-5400 

62 
NA 
NA 
NA 
NA 
NA 
87 
5250 
69 5 

60.6(') 
NA 
9.75 
NA 
NA 
5175 
168 
430 
21 
46 
243 
4950 

24 
NA 
NA 
NA 
NA 
NA 
80 
1490 
150 
18.4 
NA 

NA 
NA 
1380 
10 
18 
2 
9 
33 
340 

--- 

% RELATIVE 
STANDARD 

 DEVIATION(^ ) 

59 

49 
35 
60 

ND 

ND 

39 
NA 
NA 
NA 
NA 
NA 
93 
28 
21 
30 
NA 

NA 
NA 
27 
6 
4 
9 
19 
14 
7 

--- 



TABLE 3-13 
SUMMARY OF POND SLUDGE CHARACTERIZATION DATA - CLARIFIER E SOLAR POND/PONDCRETE PROJECT 

;;1 ?ROCKY FLATS PLANT, COLORADO 

W 
I 

W 
W 

ANALYSIS 
~ ~~ -~ 

INORGAN ICs 
Arsenic 
Barium 
Boron 
Cadmium 
Chromium 
Lead 
Magnesium 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 

TCLP LEACH 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
PH 

UNITS 

FREQUENCY 
OF 

DETECTION 

RANGE OF 
POSITIVE 
DETECTIONS 

13.5-21.9 . 
94.8-217 
420-1380 
2010-4660 
1180-3190 
83-191 

10,400-24,200 
5-14 

339-902 
28,700-67,900 

ND 
64.6-166 

39,200-96,300 

224-282 
530 

14,800-25,900 
214-485 

34 
0.9-4.9 
6990-8300 

ND 
10-11 
4.6-4.9 

MEAN 
CONCENTRATION(’ ) 

12 
183 
930 
3660 
2480 
161 

20,500 
9 
700 

56,500 
ND 

134.9 
78,900 

245 
260 

20,650 
, 362 

20 
1.5 
7400 
ND 
8.5 
4.75 

STANDARD 
DEVIATION(’) 

7.2 
59.2 
450 
1170 
894 
52 

6250 
5 

2 50 
18,700 
ND 
47.2 
27,040 

26 
180 
5390 
119 
10 
2.3 
620 
ND 
3.7 --- 

% RELATIVE 
STANDARD 

DEVIATION(’ 

59 
32 
48 
32 
36 
32 
33 
51 
36 
33 
ND 
35 
34 

10 
70 
26 
33 
48 
153 
8 
ND 
43 --- 

Not Detected 
Not Analyzed 
Picocuries per Gram 

Values calculated using 112 detection limit for nondetects, based on guidance contained in the Risk Assessment 
Guidance for Superfund, Volume I, Human Health Evaluation Manual [Part A). Interim Final, December 1989. 
Only compounds with positive detections are listed. The complete list of compounds analyzed is shown in Table 2-3. 
The complete database is included in Appendix A. 
Following ASTM Leach 
Samples included: CS-001, CS-OOlD, CS-002, CS-003. 
When the apparent low value of 33.1% from CS-001D is omitted, the average % moisture is 69.8%. 
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1 
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P 
I 
I 
I 
I 
I 
I 
CI 
I 
I 
I 
I 
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4.0 SUMMARY AND CONCLUSIONS 

4.1 Requlatorv Compliance 

The overall goal of the solar pond/pondcrete project is to produce a stabilized 
waste form that meets all regulatory requirements for ultimate land disposal. 
It is anticipated that the stabilized waste will be disposed at the Nevada Test 
Site (NTS). Since the pond sludges are a mixed waste, Federal and state 
regulations that apply to the disposal of hazardous waste are applicable. 
Additional requirements are listed in the "Nevada Test Site Defense Waste 
Acceptance Criteria, Certification, and Transfer Requirements," NVO-325 (Rev. 1). 

The Land Disposal Restrictions (LDRs), 40 CFR Part 268, apply to all hazardous 
wastes. The LDR regulations specify treatment standards that must be met prior 
to land disposal of hazardous waste. .Treatment standards can be expressed as a 
concentration limit in an extract of the waste (CCWE), a concentration limit in 
the waste (CCW), or as a specified technology. The hazardous waste codes 
associated with the wastes in the ponds are as follows: F001, F002, F003, FOOS, 
F006, F007, F009, and D006. Separate LDR standards have been promulgated for 
wastewaters and nonwastewaters. Wastewaters are defined by 40 CFR 268 as wastes 
that contain less than 1 percent TOC and 1 percent TSS by weight. Also, for 
F001-FO05 solvent mixtures, wastewaters must contain less than 1 percent TOC or 
1 percent total F001-FO05 solvents, by weight. The pond and clarifier waters 
meet these requirements for classification as wastewaters , while the sludges are 
classified as nonwastewaters. The LDR treatment standards for wastewaters are 
listed in Table 4-1, and the LDR treatment standards for nonwastewaters are 
listed in Table 4-2. 

I 

The waters and sludges were subjected to the Toxicity Characterization Leaching 
Procedure (TCLP) and the extract analyzed for heavy metals. This data can be 
compared to standards to determine whether the material is a RCFtA hazardous waste 
based on the characteristic of toxicity. The regulatory standards for metal 
constituents for the toxicity characteristic are as follows: 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

5.0 mg/l 
100.0 mg/l 
1.0 mg/l 
5.0 mg/l 
5.0 mg/l 
0.2 mg/l 
1.0 mg/l 
5.0 mg/l 

The pond water data was compared to the LDR standards for wastewaters (see 
Table 4-l), and those constituents exceeding their respective standards are 
listed in Table 4-3. As shown, only waters from Pond 207C and the clarifier 
exceed LDR standards. The water from Pond 207C containstotal cyanide, chromium, 
lead, and nickel above their respective standards. 2-Butanone is also present 
at a concentration at which it could potentially leach above ita standard in the 
leachate. The clarifier water contains chromium, lead, and total cyanide at 
concentrations exceeding their respective standards. 

Deliverable (Cacllbined) 224A and 224E 
POND SLWGE AND CLARIFIER SLWGE 
UASTE CHARACTERIUTIOLl REPORT 

4 -1  



Table 4-4 lists constituents in the pond waters that exceed regulatory standards 
for the characteristic of toxicity. Only Pond 207C water would be listed as a 
RCRA hazardous waste based on the toxicity characteristic, for arsenic and 
chromium. 

The pond sludge data was also compared to the LDR Standards for nonwastewaters 
(see Table 4-2), and the constituents exceeding their respective standards are 
listed in Table 4-5. Sludges from all the ponds, except 207B-South, contain 
constituents that exceed LDR standards. Cadmium .exceed its' standard in sludges 
from Pond 207A, Pond 207B-North, Pond 207B-Center, Pond 207C, and the clarifier. 
Nickel exceeded its LDR standard in sludge from Pond 207C and the clarifier. 

Table 4-6 lists constituents in the pond sludge extract that exceed regulatory 
standards for the characteristic of toxicity. Only sludges from Pond 207C and 
the clarifier had constituents exceeding the t0xicit.y standard, in both cases 
cadmium. 

Table 4-7 presents a summary of the solar pond and clarifier samples that exceed 
regulatory standards. 

4.2 Conclusions 

The following conclusions concerningthe pond and clarifier sludge and water have 
been made based on the characterization data available to date: 

Upon completion of the remaining geotechnical analyses and analysis of the 
composite samples collected with the bulk treatability samples, 
characterization sampling and analysis should be complete. Evaluation of the 
available data indicates that the variability of data within each pond is 
within acceptable range and is consistent with other environmental data. The 
data are sufficient to characterize the media in each pond in support of 
regulatory compliance and stabilization process development evaluation. 

The B ponds can be consolidated if so required for treatment. The pond 
sludges contain similar constituents at concentrations that are amenable to 
stabilization singularly or in combination. Table 4-8 shows the range of 
positive detections of selected parameters for pond sludges. This table has 
been prepared to facilitate comparison of data between ponds. 

As shown on Table 4-7, a regulatory evaluation of both the pond waters and 
sludges has been performed. 

e The presence of total cyanide in the clarifier water and Pond 207C water will 
require that these waters be treated for the destruction of cyanide as part 
of the overall treatment process. 2-Butanone in Pond 207C water and PCE in 
clarifier sludge might also require treatment before stabilization. 

Although numerous constituents that are potential inhibitors to stabilization 
are present in the sludge, only the high salt content in Pond 207C appears'to 
be of major concern in the development of a stabilization recipe. 

Deliverable ( C d i n e d )  224A end 224€ 
POND SLlOGE AND CLARIFIER SLIBGE 
IUSTE CHARACTERIUTIOll REPORT 

4-2 



TABLE 4-1 

LDR TREATMENT STANDARDS - POND WATERS 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

REGULATED HAZARDOUS 
CONSTITUENT 

D e l i v e r a b l e  ( C a b i n e d )  22&, 224E 
PODQ SLu)GE & CLARIFIER SLu)GE 
YASTE CHARACTERIUTIOY REWRT 



TABLE 4-1 
LDR TREATMENT STANDARDS - POND WATERS 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FWLTS PLANT, COLORADO 
PAGE 2 OF 2 

REGULATED HAZARDOUS 
CONSTITUENT 

1,1,2-Trichloroethane 
Benzene 
2-Nitropropane 

* 
I 
P 

LDR TREATMENT STANDARD (WASTEWATERS ) (’) - 
F006 F007 F009 DO06 F001-F003, F005 

0.03 mg/l(3) NA NA NA NA 
0.07 mg/l(3) NA NA NA NA 

(WETOX or CHOXD) NA NA . NA NA 
followed by CARBN; 

2-Ethoxyethanol 
Cyanides (Total) 
Cyanides (Amenable) 
Cadmium 
Chromium (Total) . 

Lead 
Nickel 

or INCiN(4) 
BIODG OR INCIN(4) NA NA NA 

1.2 mg/1(3) 1.9 mg/1(3) 1.9 mg/1(3) 
NA 0.86 mg/l(3) 0.1 mg/1(3) 0.1 mg/1(3) 
NA 

NA 1.6 mg/~(3) NA NA 
NA 0.32 mg/l(3) 0.32 mg/lC3) 0.32 mg/lC3) 

0.04 mg/l‘3’ 0.04 mg/l‘3’ NA 0.04 mg/l‘3’ 
NA 0.44 m d l ‘ 3 ’  0.44 mq/l(3) 0.44 mg/lC3) 

NA 
NA 
NA 

NA 
NA 

(’) Wastewaters are defined by 40 CFR 268.2 (f) as wastes that contain less than 1% TOC and 1% TSS by weight. Also, 
for F001-FO05 solvent mixtures, wastewaters must contain less than 1% TOC or 1% total F001-FO05 solvents, by 
weight. 

(2 )  Concentration in waste extract (CCWE) 
c 3 )  Concentration in waste (CCW) 
( 4 )  Specified treatment technology 

LDR - Land Disposal Restrictions, 40 CFR Part 268 
NA - Not applicable 
WETOX - Wet air oxidation 
CHOXD - Chemical or electrolytic oxidation 
CARBN - Carbon adsorption 
INCIN - Incineration 
BIODG - Biodegradation 

Delivereble (Wined) U4A, 224E 
WYI) SLlDGE 8 CLARIFIER SLlDGE 
UASTE CHARACTERIUTICN REWRT 



3a"'y 
TABLE 4-2 

Isobutanol 
Methanol 
Methylene Chloride 
2-Butanone (MEK) 
4-Met hyl-2 -pentanone 

LDR TREATMENT STANDARDS - POND SLUDGES 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

~ ~~ 

5.0 mg/l(') NA NA 
0.75 mg/1(2) NA NA 
0.96 mg/l(') NA NA 
0.75 m g / l C 2 )  NA NA 
0.33 mq/l(') NA NA 

REGULATED HAZARDOUS 

Chromium (Total) 
Lead 
Nickel 
Silver 

NA 5.2 mg/l(') NA 
NA 0.51 mg/l(') NA 
NA 0.32 mg/l(') NA 
NA 0.072 mg/1(2) NA 

1,1,2-Trichloro-1,2,2- 

D e l i v e r a l e  ( C a p b i d )  UU, 224€ 
wy) SLu)G€ 8 CLARIFIER SLu)GE 
UASTE CHARACTERIUTIOY REWRT 

4-5 



TABLE 4-2 
LDR TREATMENT STANDARDS - POND SLUDGES 
SOLAR PONDIPONDCRETE PROJECT 
ROCKY FLATS FACILITY 
PAGE 2 OF 2 

( ' I  Wastewaters are defined by 40 CFR 268.2(f) as wastes that contain less than 1% TOC 
and 1% TSS by weight. Also, for F001-F005 solvent mixtures, wastewaters must 
contain less than 1% TOC or 1% total F001-FO05 solvents, by weight. 

(2) Concentration in waste extract (CCWE) 
(3)  Concentration in waste (CCW) 
(4) Specified treatment technology 
LDR - Land Disposal Restrictions, 40 CFR Part 268 
NA - Not applicable 

Delivereble (Gained) U4A, 224E 
wy) SLWGE 8 CLARIFIER SLWGE 
WSTE CHARACTERIUTIOY REPORT 

4-6 
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CONSTITUENT 

TABLE 4-3 

POND WATER 
LDR STANDARD CONCENTRATION SAMPLE NUMBER 

(ug/l) (ug/l) 

SOLAR POND WATER SAMPLES EXCEEDING LDR STANDARDS 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

2-Butanone 

Cyanide-Total 

Chromium 

Lead 

Nickel 

Chromium 

Lead 

Cyanide-Total 

POND 

50(l) 110 PW207C-NE 
77 PW207C-NE-D 
110 PW2 07c-~w 
79 PW207C-sw 

1200 3300 PW-207C-NE 
20,000 PW-207C-NE-D 
4000 PW-207c-Nw 
7100 PW-207C-SE 
4100 PW-207c-sw 

320 3580 PW207C-NE 
3400 PW207C-NE-D 
3370 PW207C-Nw 
3320 PW207C-SE 
3940 PW207C-sw 

40 300 PW 2 0 7 C-NE 
300 PW207C-NE-D 

440 2610 PW2 0 7C-NE 
2920 PW207C-NE-D 
2560 PW207C-Nw 
2 540 PW207C-SE 
2790 PW2 07-sw 

320 82 5 CW-001-D 

40 46 CW-001-D 

1200 2400 cw-001 
2 700 CW-001-D 
2800 cw-002 
3000 . CW-003 

207A 

207B-North 

207B-Center 

207B-South 

207C 

Clarifier 

None 

None 

None 

None 

LDR - Land Disposal Restrictions, 40 CFR, Part 268. 
(l) The LDR standard for 2-butanone is based on the CCWE concentration. Only the CCW 

concentration for pond waters was determined. However, for waters with less than 0.5% 
solids, the TCLP method includes analysis of the water following filtration, and does not 
include the Zero Headspace Extraction procedure. Therefore, the CCWE concentration would 
be equal to the CCW concentration if all the 2-butanone was soluble. This conservative 
assumption is the basis for listing 2-butanone on this table. 

I 
I Deliverable ( m i n e d )  224A and 224E 

pa0 SLID= Ay) CLARIFIER SLWX 
W T E  CHAlUCTERIUTIOl REPORT 4-7 



TABLE 4-4 

POND 

207A 

207B-North 

207B-Center 

207B-South 

207C 

Clarifier 

I 
I 

TCLP TCLP EXTRACT 
CONSTITUENT  STANDARD^^)  CONCENTRATION(^) SAMPLE NUMBER 

(ug/l) (ug/l) 

None 

None 

None 

None 

Arsenic 5000 5510 PW207C-NE 

Chromium 5000 9160 PW207C-NE-D 

None 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Deliverable (Cabid)  224A end P4.E 
wy) SLWGE Ay) CLARIFIER SLWGE 
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TABLE 4-5 

I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SOLAR POND SLUDGE SAMPLES EXCEEDING LDR STANDARDS 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

POND SLUDGE 
POND CONSTITUENT LDR STANDARD TCLP EXTRACT 

(ug/l) CONCENTRATION 
(ug/l) 

67 I 104 
66 I 207B-North I Cadmium 

207B-Center Cadmium 66 153 
143 
133 

207B-South I None I I 
207C Cadmium 66 

Clarifier Cadmium 

Nickel 320 

945 
5230 
475 
342 
444 

840 
2140 
563 
624 
765 

14,800 
17,400 
25,900 
24,500 

7010 
6990 
8300 
7300 

SAMPLE NUMBER 

PS207A-NE 

PS207BN-NW 
PS207BN-SE 
PS207BN-SW 

PS207BC-NE 
p520 7BC-NW 

’ PS207BC-SE 
PS207BC-SW 

PS207C-c 
PS207C-CB 
PS207C-NW 

PS207C-NW-D 
PS207C-sw 

PS207C-c 
PS207C-CB 
PS207C-NW 

PS207C-NW-D 
PS207C-sw 

cs-001 
c5-00 1 -D 
cs-002 
CS-003 

cs-001 
CS-001-D 
cs-002 
CS-003 

LRD - Land Disposal Restrictions, 40 CFR, Part 268 

4-9 
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TABLE 4-6 

SOLAR POND SLUDGE SAMPLES EXCEEDING TCLP STANDARDS 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

POND 
CONCENTRATION 

CS-001-D 

I 
I 
I 

TCLP - Toxicity Characteristic Leaching Procedure --- - No reading 

I 

~I 
I 
I 
I 
I 
I 

~' 

Deliverable (collbined) end 
wy) S W G E  AID CLARIFIER SLWGE 
W T E  CURACTERIUTIQI -1 4- 10 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MEDIA 

TABLE 4-7 

POND LDR STANDARD EXCEEDED? TCLP STANDqRD 
EXCEEDED?( 

SUMMARY OF SOLAR POND SAMPLES EXCEEDING REGULATORY STANDARDS 
SOLAR POND/PONDCRETE PROJECT 
ROCKY FLATS PLANT, COLORADO 

207B-North 

207B-Center 

___ ~~ .~ ~ 

No No 

No No 

Water I 207A I No I No 

207B-South 

207c 

Clarifier 

. No 

Yes 
(2-ButanoneI Cyanide- 
Total, Chromium, Lead, 

Nickel) 

Yes 
(Cyanide-Total, 
Chromium, Lead) 

I 

207A I Yes (Cadmium) Sludge No 

207B-North I Yes (Cadmium) 

No 

No 

~- ~- ~ ~ 

Yes 
(Arsenic, Chromium) 

207B-South 

207C 

C1 ar i f ier 

No 

No No 

Yes Yes (Cadmium) 

Yes Yes (Cadmium) 

(Cadmium, Nickel) 

(Cadmium, Nickel)(') 

207B-Center I Yes (Cadmium) I No 



NA Not Analyzed 
ND Not Detected 

Only positive detections are included in this table. 

Lead 

Magnesium 

Mercury 

Nickel 

Pot ass ium 

Selenium 

Silver 

Sodium 

CN-Tot a 1 

Moisture (Grav.) 

TOC 

Ammonia 

Liquid Limit 

Plastic Index 

Plastic Limit 

Swell Test 

mg/kg 89 13.3-21.3 ND 61 83-191 7 * 9-38.5 

mg/kg 11,400 3270-4160 7190-19,600 5140-15,200 10,400-24,200 1340-6250 

mg/kg ND 0.7-0.8 5.5 5 5-14 0.7-1.0 

mg/kg 102 7.1-9.5 ND ND 339-902 17.4-146 

mg/kg ND ND 10,900-15,400 8910 26,700-67,900 64,500-87,200 

mg/kg ND ND ND ND ND ND 

mg/kg ND ND ND ND 64.6-166 35.1-73.6 

mg/kg 14,500 ND 35,200-54,200 30,000-44,600 39,200-96,300 139,000-193,000 

mg/kg 1.6 ND 0.34-1.3 0.46-4.1 21-190 13-170 

% 87.3 71.8-76.8 89.9-93.4 88.3-92.3 33.1-72.5 34.8-48.8 

mg/kg 14,000 3000-3400 5500-8800 6800-11,000 3500-6400 6400-9000 

mg/kg 36 9.8-35 25-58 17-34 28-84 ND 

- NA 71-75 77-85 NA NA NA 

- NA 34-40 20-40 NA NA NA 

- NA 33-37 45-65 NA - NA NA 

% NA 0-10 60-70 NA NA NA 



I 
I 
1 1. 

I 2. 

I 3 .  

I 6. 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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ANALYTICAL DATABASE 



I 
I 
‘1 
I 

I 

GLOSSARY 

Data Qualifier Definitions 

For the purposes of this document the following code letters and associated 
definitions are provided. 

U - The material was analyzed for but was not detected. The associated 
numerical value is the sample quantitation limit. 

J - The associated numerical value is an estimated quantity. 

R - The data are unusable (compound may or may not be present). 
Resampling and reanalysis is necessary for verification. 

UJ -. The material was analyzed for but was not detected. The sample 
quantitation limit is an estimated quantity. 



SAMPLE I D  NUMBER: 
SAMPLE TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a***** VOLATILES *e**** 

1,1,1-TRICHLORETHANE 
1,1,2-TRICHLORO- 1.2.2-TRI FLUOROETHANE 
1.1,2-TRICHLOROETHANE ’ 

1,l-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRICHLOROFLUOROMETHANE 
XYLENE ( total)  

****** SEMI-VOLATILES ****** 
1,2,4-TRlCHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYRIDINE 

*****e ALCOHOLS *****e 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL 

5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  

1ou ug/1 

5u u g / L  

5u ug/c 
5u ug/1 
5u ug/1 
5u u g / L  
5 u  u g / L  
8u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
3u u g / L  

l O U J  u g / L  
l O U J  u g / L  

5 U J  u g / L  

1ou u g / L  
1ou ug/L 
1ou u g / L  
1ou u g / L  
1ou ug/L 
10u u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1OUJ u g / L  

5u u g / L  
5u ug/1 
5u u g / L  
5u u g / L  

1ou ug/1 

49u u g / L  
5u u g / L  

5u u g / L  
5u ug/1 
5u u g / L  

.5u u g / L  
5u u g / L  

11u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  

l O U J  u g / L  

5 U J  u g / L  

1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
10u u g / L  
1ou u g / L  
1ou ug/1 
l O U J  u g / L  

5 0 U  mg/L 
1u mg/L 
1u mg/L  
1u mg/L 

5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 

1ou u g / L  

9u u g / L  
5u u g / L  

5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
4u u g / L  
5u u g / L  
4u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  

l O U J  u g / L  

5 U J  u g / L  

1ou u g / L  
1ou u g / L  
1ou ug/L 
1ou ug/1 
1ou U9/L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou ug/1 
lOUJ u g / L  

50U mg/L 
1u mg/L 
1u mg/L 
1u r n / L  

5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  

1ou u g / L  

su u g / L  

5u ug/L 
5u u g / L  
5u u g / L  
su u g / L  
5u u g / L  
4u u g / L  
5u u g / L  
su u g / L  
5u u g / L  
5u u g / L  
5u u g / L  

10UJ u g / L  
10lJJ u g / L  

5UJ u g / L  

1w u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  
I O U J  u g / L  

50U mg/L 
1u mg/L 
1u mg/L 
1u mg/L 

5u u g h  
5u u g / L  
5u ug/1 
5u u g / L  

1ou u g / L  

5u u g / L  

5u ug/L 
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5u ug/L 
5u u g / L  

5u u g / L  
5u u g / L  

l O U J  u g / L  
l O U J  u g / L  

5 U J  u g / L  

4 J  u g / L  

3 5  u g / L  



SAMPLE I D  NUMBER: 
SAMPLE TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***et* lNORGANlCS ****** 

ARSENIC 
BAR I UM 
BORON 
CADMIUM 
CALCIUM 
CHROnlUM 
LEA0 
HAGNES lUn 
MERCURY 
NICKEL 
POTASSILlM 
SE L EN I UM 
SILVER 
SOD I UM 

****** MISCELLANEWS ****** 
A L K A L I N I T Y  ( M e t h y l  O r a n g e )  
A L K A L I N I T Y  ( P h e n o l p h t h a l e i n )  
AHMON I A 
CHLORIDE 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
NITRATE 

!kPHORUS,TOTAL (AS p) 
SPECIF IC  GRAVITY 
SULFATE (AS SO41 
TDS ( T o t a l  D i s s o l v e d  S o l i d s )  
TOC ( T o t a l  O r g a n i c  C a r b o n )  
TSS ( T o t a l  S u s p e n e d  S o l i d s )  

ARSENIC 
BAR I LJM 
CAOH I UM 
CHROMIUM 
LEAD 
MERCURY 
NICKEL 

SE LEN I UM 
SILVER 

PH 

319 
68.0 
3490 J 
5.0U 

31 .OJ 
30. OU 

0.2u 

26400 

218000 

28.0 
807000 

81 .o 
20. ou 

4060000 

1400 mg/L  
230 mg/L 
0.3 mg/L 

1ooou mg/L 
-0.90 mg/L 
0.34J mg/L 

2100+-300JpCi/L 
2700+-3OOJpCi/L 

1900 mg/L  
9.1 
4.2J mg/L 

1.016 
740 mg/L  

16000 mg/L 
110 mg/L 
11J mg/L 

213J u g / L  
214 u g / L  
5.w u g / L  

27.0 u g / L  
30.0U u g / L  
0.2u u g / L  

23.0 u g / L  
9.1 

60.0UJ u g / L  
6.WJ u g / L  

330 
69.0 
3470J 
5.0U 

22.0J 
30.W 

0.2u 

27300 

218000 

31 .O 
794000 

60. OU 
11 .ou 

3250000 

319 u g / L  
70.0 u g / L  
3530J .ug/L 
5.w u g / L  

27700 u g / L  
, 26.05 u g / L  

30.W u g / L  
220000 u g / L  

0.2u ug/L 
28.0 u g / L  

806000 u g / L  
60.W u g / L  
1o.ou u g / L  

2060000 u g / L  

314 
68.0 
3440J 
5.0U 

32.0J 
30. OU 

0.2u 

26500 

216000 

29.0 
791000 

60. OU 
6.0U 

3220000 

1400 mg/L 1400 mg/L 1400 mg/L  
240 mg/L 240 mg/L  230 mg/L 
0.2 mg/L 0.4 mg/L 0.3 mg/L 

lO0OU mg/L lO0OU mg/L lO0OU mg/L 
-0.85 mg/L -5.3 mg/L -0.83 mg/L 
0.34J mg/L .0.57J mg/L 0.34J mg/L 

2000+-300JpCi/L 1800*-200JpCi/L 2300*-300JpCi/L 
2800+-300JpC i / L  3000+-30OJpCi /L  2900+-3OOJpC i / L  

2100 mg/L  1900 mg/L 1900 mg/L 
9.2 9.1 9.1 
4.25 mg/L 4.2J mg/L 4.2J mg/L 

0.016 1.016 1.018 
860 mg/L 1000 mg/L 920 mg/L 

16000 mg/L 16000 mg/L 16000 mg/L 
320 mg/L 93 mg/L 96 N I L  

1OUJ mg/L 1OUJ mg/L 16J mg/L 

180J u g / L  
l6 lU  u g / L  
5.0U u g / L  

16.w ug/L 
30.W u g / L  
0.2u u g / L  

22.0u u g / L  
9.2 

60.0UJ u g / L  
6.0UJ u g / L  

238J u g / L  
258 u g / L  
5.0U u g / L  

24.0 u g / L  
30.0U u g / L  
0.2u ug/1 

21.0 u g / L  
9.1 

60.OUJ u g / L  
6.0U u g / L  

251J u g / L  
193U u g / L  
5.0 u g / L  

20.0 ug/L 
30.0U u g / L  
0.2u u g / L  

30.0 u g / L  
9.1 

60.OUJ u g / L  
6.0UJ u g / L  



SAMPLE ID NUMBER: 
SAMPLE TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****** VOLATILES e***** 

l, l, l-TRICHLORETHANE 
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 
1,1,2-TRICHLORO€THANE 
1,l-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BEN Z EN E 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRlCHLOROFLUOROnETHANE 
XYLENE ( t o t a l )  

****** SEMI-VOLATILES ****** 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
2;4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYR I D 1  NE 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL 

5u ug/L 
5u u g L L  
5u ug/1 
5u u g / L  

1w u g / L  
1ou u g / L  
1ou u g / L  
5u ug/1 
5u ug/1 
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5u ' u g / L  
5u u g / L  
4u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  

1ou u g / L  
1ou ug/L 
1w ug/L 
1w ug/1 
1ou u g / L  
1ou ug/1 
1ou u g / L  
1ou u g / L  
1ou ug/L 
10UJ ug/L 

SOU mg/L 
1u w/L 
1u mg/L 
1u mg/L 

5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  

1ou u g / L  
1w u g / L  
1ou u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5u ug/1 

12u ug/1 
5u u g / L  
5u ug/L 
5u u g / L  

1ou u g / L  
1ou ug/1 
1w u g / L  
1ou ug/1 
1ou ug/1 
1ou ug/1 
1ou ug/1 
1ou ug/1 
1ou ug/1 
IOUJ u g / L  

SOU mg/L 
1u mg/L 
1u mg/L 
1u mg/L 

5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  

1ou u g / L  
1ou ug/1 
1ou u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
au u g / L  
5u ug/L 
5u . u g / L  
5u . u g / L  

1ou u g / L  
1ou ug/1 
10u ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/1 
1ou u g / L  
1ou u g / L  
1ou ug/1 
lOUJ u g / L  

SOU mg/L 
1u m / L  

' 1u mg/L 
1u mg/L 

5u ug/1 
5u u g / L  
5u ug/1 
5u u g / L  

1w ug/1 

1w u g / L  

5u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  
5u ug/L 
5u u g / L  
5u u g / L  
au u g / L  
5u ug/1 
5u ug/1 
4u u g / L  

1OUJ u g / L  

5UJ u g / L  
5UJ u g / L  

1ou u g / L  
1w u g / L  
1ou ug/1 
1ou u g / L  
1ou u g / L  
1ou ug/L 
1w u g / L  
1w u g / L  
1ou .ug/1 
1WJ ug/L 

SOU mg/L 
1u mg/L 
1u mg/L 
1u mg/L 

5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  

I O U  u g / L  
1ouJ ug/L 
1OUJ ug/L 
5u ug/L 
5UJ u g / L  
5u ug/1 
5u ug/1 
5u ug/1 
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5u u g / L  
4J u g / L  



SAMPLE I D  NUMBER: 
SAMPLE TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*****e 1NORGANlCs e***** 

ARSENIC 
BAR I UM 
BORON 
CADMIUM 
CALCIUM 
CHROWIUM 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POT ASS I UM 
SELENIUM 
SILVER 
SOOlUM 

****** MISCELLANEWS ****** 
ALKALINITY (Methyl Orange) 
ALKALINITY (Phenolphthalein) 
AHHON I A 
CHLOR IDE 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
N I TRATE 

LsPHORUS,TOTAL (AS p)  
SPECIFIC GRAVITY 
SULFATE (AS Sob) 
TDS (Total  Dissolved Solids) 
TOC (Total  Organic Carbon) 
TSS (Total  Suspened Solids) 

ARSENIC 
BARIUM 
CAOM I UM 
CHROWIUM 
LEA0 
MERCURY 
NICKEL 
PH 
SELENIUM 
SILVER 

PV207BN-NE PU2OAN-NU PU20 A N  - SE PU20 A N  - SU PU207BN - T  
TRIP BLANK 

'40.W ug/L 
117 ug/L 
158J ug/L 
5.0U ug/L 

138000 ug/L 
16.05 ug/L 
30.M) ug/L 

64800 ug/L 
0.2u ug/L 

20.0u ug/L 
55700 ug/L 
60.W ug/L 
6.W ug/L 

254000 ug/L 

110 mg/L 
' -  2 mg/L 

0.3 mg/L 
96J mg/L 

-0.013 mg/L 
0.031J mg/L 

42+/-12J pCi/L 
75+ / - l l J  pCi/L 

320 mg/L 
8.4 

0.06J mg/L 
1.008 

160 mg/L 
2800 mg/L 

36 mg/L 
l W J  mg/L 

R 
216 ug/L 
5.0U ug/L 

16.0 ug/L 
30.0U ug/L 
0 . a  ug/L 

20.0u ug/L 
8.4 

, 60.0UJ ug/L 
6.0UJ ug/L 

63.0 ug/L 
118 ug/L 

. 1515 ug/L 
5.W ug/L 

137000 ug/L 
1O.WJ ug/L 
30.W ug/L 

65100 ug/L 
0.2u ug/L 

20.0u ug/L 
55800 ug/L 
60.0U ug/L 

7.0U ug/L 
271000 ug/L 

60.0 ug/L 
118 ug/L 
149J ug/L 
5.w ug/L 

137000 ug/L 
1O.OJ ug/L 

-3O.OU w / L  
65000 ug/L 

0.2u ug/L 
20.0u ug/L 

55700 ug/L 
76.0 ug/L 
8.W ug/L 

312000 ug/L 

63.0 ug/L 
120 ug/L 
171J ug/L 
5.0U ug/L 

140000 ug/L 
1O.OUJ ug/L 
30.0U ug/L 

65900 ug/L 
0.2u ug/L 

20.W ug/L 
56400 ug/L 
60.W ug/L 

8.W ug/L 
345000 ug/L 

110 mg/L 110 mg/L 110 mg/L 
2 mg/L 3 mg/L 1u mg/L 

0.3 mg/L . 0.3 mg/L 0.5 mg/L . 
98J mg/L 100J mg/L . 99J mg/L 

0.014 mg/L -0.008 mg/L -0.017 mg/L 
0.043J mg/L 0.016J mg/L 0.031J mg/L 

40+ / - l l J  HI/L 52+/-12J Hi/L 52+/-12J H i / L  
290+/-30J + i / L  510+/-60J &i /L 290+/-305 +i /L 

320 mg/L 310 mg/L 330 mg/L 
8.5 8.5 8.3 

0.08J mg/L 0.02J mg/L 0.04J mg/L 
1.008 1.008 1.008 

120 mg/L 120 mg/L 120 mg/L 
2800 mg/L 2800 mg/L 2700 mg/L 

37 mg/L 35 mg/L 36 mg/L 
1OUJ mg/L 15J mg/L 1WJ mg/L 

R 
215 ug/L 
5.0U ug/L 

1o.ou ug/L 
30.0U ug/L 

0.2u ua/L 

R R 
221 ug/L 230 ug/L 
5.W Lg/L 5.0U ug/L 

1o.ou ug/1 1o.ou ug/1 
30.0U. ug/L 30.0U ug/L 

0.2U ua/L 0.2U ua/L 
20..ou uS/L 20 .0~  U;/L 20 .0~  
8.5 8.5 8.3 

6O.OUJ ug/L 60.0UJ ug/L 60.0UJ ug/L 
6.0UJ ug/L 6.0UJ ug/L 6.0UJ ug/L 



SAMPLE ID NUMBER: 
SAMPLE TYPE: 

PU207BS-B PU207BS- F PU207BS-NE PU207BS-NU PU207BS-NU-D PU207BS- SE 
RINSATE BLANK FIELD BLANK DUPLICATE 

1,1 
1.1 
1.1 

,I-TRICHLORETHANE 
,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 
,2-TRICHLOROETHANE 

1 ; 1 -DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 

CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 

ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 

. CARBON. D I SUL F I DE 

' ETHYL ETHER 

TOLUENE 
TRICHLORETHENE 
TRlCHLOROFLUOROnETHANE 
XYLENE ( t o t a l )  

****** SEMI-VOLATILES ****** 

1,2,4-TRICHLOROBENZENE 
1.2-DICHLOROBENZENE 
1,4-DlCHLOROBENZENE 
2,4-DINITROTOLUENE 
2-NITROPROPANE ' 

ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYRIDINE 

***e** ALCOHOLS ***e** 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL ~ 

su ug/L 

5u ug/L 
5u ug/L 

1ou ug/L 
1ou ug/L 
11u ug/L 
su ug/L 
5u ug/L  
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

5u ug/L 

5UJ ug/L 

5UJ ug/L 

1ou ug/L 
IOU ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L. 
1ou ug/L 
10UJ ug/L 
lOUJ ug/L 

5u ug/L 

5u ug/L 
5u ug/L 

1ou ug/L 
1ou ug/L 
22u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ,ug/L 
5u ug/L 
5u ug/L 
su ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

5u ug/L 

5UJ ug/L 

5UJ ug/L 

1ou ug/L 
IOU ug/c 
1ou ug/L 
1ou ug/L 
1ou ug/L 
10u. ug/L 
1ou ug/1 
1ou ug/L 
lOUJ ug/L 
lOUJ ug/L 

sou mg/L 
1u mg/L 
1u mg/L 
1u mg/L 

5u ug/L 

5u ug/L 
5u ug/L 

1ou ug/1 
1ou ug/L 
1ou ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5U' ug/L 
5u ug/L 
5u ug/1 
5u ug/L 
5u ug/L 
5u ug/L 

5u ug/L 

SUJ ug/L 

5UJ ug/L 

1DU ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/1 
1ou ug/L 
1ou ug/L 
10UJ ug/L 

sou mg/L 
1u mg/L 
1u mg/L 
1u mg/L 

5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 

lOUJ ug/L 
1OUJ ug/L 

5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 
5UJ ug/L 

' 14U ug/L 

1ou ug/L 
1w ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
lou ug/L 
1ou .ug/L 
1ou ug/L 
1w ug/L 
lOUJ ug/L 

sou mg/L 
1u mg/L 
1u mg/L 
tu mg/L 

5u ug/L 
su ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 

8u ug/L 
5u ug/L 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L  
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

lOUJ ug/L 

5UJ ug/L 

1ou ug/L 
1 0  ug/L 
1w ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
lOUJ ug/L 

5OUJ mg/L 
1u mg/L 
1u mg/L 
1u mg/L 

5u ug/L 

5u ug/L 
5u ug/L 

1ou ug/L 
1ou ug/L 
6u ug/L 
5u ug/L 
5u ug/L 
su ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u- ug/L 
su ug/L 
5u ug/L 
5u ug/L 

5u ug/L 

5UJ ug/L 

5UJ ug/L 

1 w  ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
lou ug/L 
1ou ug/L 
1ou ug/L 
10UJ ug/L 

sou mg/L 
1u mg/L 
1u mg/L 
1u mg/L 



SAMPLE I D  NUMBER: 
SAMPLE TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

***e** I N O R U N I C S  ***e** 

ARSENIC 
BAR IUM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
LEA0 
MAGNESIUM 
MERCURY 
NICKEL 
POTASS I Un 
SELEN I UM 
SILVER 
soprun 

****** MISCELLANEWS ****** 

ALKALINITY ( M e t h y l  O r a n g e )  
ALKALINITY ( P h e n o l  ph tha 1 e i  n) 
AMMON I A 
CHLORIDE 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
N I TRATE 
PH 
PHOSPHORUS,TOTAL (AS P )  
SPECIFIC GRAVITY 
SULFATE (AS S a )  
TDS ( T o t a l  D i s s o l v e d  Solids) 
TOC (Total O r g a n i c  C a r b o n )  
TSS (Total  S u s p e n e d  S o l i d s )  

ARSENIC 
BARIUM 
CADM I UM 
C HROM 1 UM 
LEAD 
MERCURY 
NICKEL 

SELENIUM 
SI LVER 

PH 

4o.ou ug/l  
3.0U u g / L  

13.0U u g / L  
5.0U u g / L  

20.0u u g / L  
1O.OUJ u g / L  
30.W u g / L  
41.0 u g / L  
0.2u ug/L 

20.W ug/L 
100W ug/L 
60.0U u g / L  

7.0U u g / L  
142u u g / L  

0;OOSU mg/L 
0.005UJ mg/L 

3UJ mg/L . 6UJ mg/L 

R 
41.0 u g / L  
5.0U u g / L  

1o.ou u g / L  
30.0U u g / L  
0.2u u g / L  

20.0u u g / L  
4.0 

60.0UJ u g / L  
6.0UJ u g / L  

40.W 
3.w 

14.ou 
5.0U 

20.W 
1O.OUJ 
30.W 
20.W 
0.2u 

20.W 
564u 

60.W 
6.0U 

85.W 

276 
118 

2770J 
5.0U 

19.0J 
52000 

' 30.W 
188000 

0.2u 
20.w 

60.W 
9.W 

696000 

2620000 

274 
115 

2nOJ 
5.W 

1O.OUJ 
30.W 

0.m 
20. ou 
60. OU 
17.W 

52200 

187000 

. 693000 ' 

2360000 

ug/L 263 
u g / L  118 
u g / L ,  2770J 
u g / L  5.W 
u g / L  52700 
ug/L 21.OJ 
u g / L  30.0U 
u g / L  190000 
u g / L  0.2u 
ug/L 32.0 
u a / L  694000 
u i / L  60.W 
u g / L  12.0u 
u g / L  2160000 

264 
110 

2800J 
5.0U 

1O.WJ 
52400 

. 30.W 
188000 

0.2u 
24.0 

684000 
60:W 
20. ou 

2010000 

900 mg/L 
150 mg/L 
0.6 mg/L 

lO0OU mg/L 
0.005 mg/L -1.4 mg/L 
0.005UJ mg/L 0.31J mg/L 

3U o C i / L  2000+-300JoCi/L 

900 mg/L 910 mg/L 910 mg/L 
150 mg/L 150 mg/L 140 mg/L 
0.6 mg/L 0.6 mg/L 0.5 mg/L 

lO0OU mg/L l0OW mg/L l0OW mg/L 
-1.7 mg/L -0.86 mg/L -1.1 mg/L 

0.295 mg/L 0.30J mg/L 0.29J mg/L 
1500+-2OOJoCi/L 2100*-300Jdi/L 2100+-30OJd1/L 

6U hi /L 2900+-300Jhi/L 2500+-300J~ i /L 2800+-3OOJ&i / L  2800*-300J$ i /L 
1700 mg/L 1700 mg/L 1800 mg/L 1600 mg/L 
9.1 9.1 9.1 9.1 

R 
22.0 u g / L  
5.0U u g / L  
1o.ou u g / L  
30.0U u g / L  
0.2u u g / L  

20.0u ug/1 
6.0 

60.0UJ ug/L 
6.0UJ u g / L  

2:6J mg/L 

540 mg/L 
14000 mg/L 

11J mg/L 

1.020 . 

100 mg/L 

1675 ug/L 
286 u g / L  
5.0U u g / L  

10.0 u g / L  
30.0U u g / L  
0.2u u g / L  

24.0 u g / L  
9.0 

60.0UJ u g / L  
6.0U u g / L  

2:8J mg/L 2I8J mg/L 2:8J mg/L 
1.020 mg/L 

540 mg/L 560 mg/L 540 mg/L 
14000 mg/L 15000 mg/L 15000 mg/L 

110 mg/L *58 mg/L 81 mg/L 
26J mg/L 395 mg/L 18J mg/L 

1.018 

203J u g / L  
284 ug/L 
5.0U u g / L  

1o.ou u g / L  
3o.ou u g / L  
0.2U u a / L  

20.0~. 
9.0 

60.0UJ u g / L  
6.0UJ u g / L  

215J ug/L 
299 u g / L  
5.w ug/1 

1o.ou u g / L  
30.0U u g / L  
0.2u u g / L  

21.0 u g / L  
9.0 

60.0UJ ug/L 
6.0UJ u g / L  

167J u g / L  
269 u g / L  
5.W u g / L  

1o.ou u g / L  
30.0U u g / L  
0.2u u g / L  

22.0 u g / L  
9.0 

60.0UJ u g / L  
6.0UJ u g / L  



SAMPLE I D  NUMBER: 
SAMPLE TYPE: _______________--------------------.---- 

COMPOUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****e* VOLATILE$ e***** 

l, l, l-TRICHLORETHANE 
1,1,2-TRICHLORO-l,2,2-TRIFLUOROETHANE 
1,1,2-TRlCHLOROETHANE 
1,l-DICHLOROETHENE 
2-BUTANONE 
4-MElHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE .. 
TRICHLORETHENE 
TRICHLOR0FLW)RIMETHANE 
XYLENE ( tota l )  

****** SEMI-VOLATILES ****** 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,4-OINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYR I D  I NE 

*e**** ALCOHOLS *****e 

2-ETHOXYETHANOL 
I SOBUTANOL 
MET HAWOL 
N-BUTYL ALCOHOL 

5u ug/L 

5u ug/L 
5u u g / L  

1ou u g / L  
1ou u g / L  

ug/L 
5u u g / L  
5u ug/L 
5u ug/L 
5u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  
5u u g / L  
5u ug/L 
5u ug/L 
5u ug/L " 

5u ug/L 

5UJ ug/L 

5UJ ug/L 

1w u g / L  
1ou ug/L 
IOU ug/L 
1ou ug/L 
I O U  ug/L 
1ou u g / L  
1ou ug/L 
1ou u g / L  
1ou ug/L 
1OUJ ug/L 

5u ug/L 
5UJ u g / L  
5 u  ug/L 
5u u g / L  

1w ug/L 
1ou u g / L  
33u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/c 
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5 u  ug/L 
5UJ ,ug/L 
5u ug/L 



ARSENIC 
BAR I UM 
BORON 
CADMIUM 
CALCIUM 
CHROMIUM 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SOD I UM 

****** MISCELLANEWS ****** 

ALKALIN ITY (Methyl Orange) 
A L K A L I N I T Y  (Phenolphthalein) 
AMMON I A 
CHLORIDE 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
NITRATE 
PH 
PHOSPHORUS,TOTAL (AS P) 
SPEClF lC GRAVITY 
SULFATE (AS SO41 
TDS (Total Dissolved Solids) 
TOC (Total Organic Carbon) 
TSS (Total Suspend Solids) 

ARSENIC 
BAR I UM 
CADI4 1 UM 
CHROMIUM 
LEA0 
MERCURY 
NICKEL 

LEN I un 
SI LVER 

274 ug/L 
115 ug/L 

2740J ug/L 
5.0U ug/L 

52500 ug/L 
14.0J ug/L 
30.0U ug/L 

187000 ug/L 
0.2u ug/L 

20.0 ug/L , 
687000 ug/L 

60.0U ug/L 
1o.ou ug/L 

2660000 ug/L 

910 mg/L 
160 mg/L 
0.5 ' mg/L 

lO0OU mg/L 
-2.6 mg/L 
0.283 mg/L 

1900+-200JpCi/L 
2600+-300JpCi/L 

1600 mg/L 
9.1 mg/L 

2.8J mg/L 
1.016 

600 mg/L 
15000 mg/L 

110 mg/L 
175 mg/L 

3905 ug/L 
319 ug/L 
5.ou ug/1 

87.0 ug/L 
30.0U ug/L 
0.2u ug/L 

20.0u ug/L 
9.0 

60.0UJ ug/L 
l l.0U ug/L 



SAMPLE ID NUMBER: 
SAMPLE TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COMPOUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*e**** VOLATILES ****** 

l,l,l-TRICHLORETHANE 
1,1,2-TRICHLOR0-1,2,2-TRIFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1,l-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHEWE 
TOLUENE 
TRICHLORETHENE 
TRICHLOROFLUOROUETHANE 
XYLENE ( t o t a l )  

****** SEMI -VOLATILES ****** ' 

1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYRl D l  NE 

2-ETHOXYETHANOL 
I SOBUTANOL ' 

METHANOL 
N-BUTYL ALCOHOL J, 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 

1ou ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 

1WJ ug/L 

tau ug/c 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

lou ug/L 
1ou ug/L 
1ou ug/L ' 
5u ug/L 
su ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 

1ou ug/L 
iau ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 

lOUJ ug/L 

5u ug/L 
5u ug/L 
su ug/L 
5u ug/L 

101) ug/L 
1ou ug/L 
116 ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

.5u ug/L 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1ou UgyL 
14U ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
su ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 
1 w  ug/L 
1OUJ ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 

5ou mg/L 
1u mg/L 
tu mg/L 
1u mg/L 

su ug/L 
su ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1w ug/L 
13U ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
su ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1w ug/L 
1ou ug/L 
1ou ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 

10UJ ug/L 

1OUJ ug/L 

50U mg/L 
1u mg/L 
1u mg/L 
1u mg/L 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1w ug/L 
18u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L. 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
10u ug/L 
1ou ug/L 
1ou ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 

lOUJ ug/L 

50U mg/L 
1u mg/L 
1u mg/L 
1u mg/L 
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1 ; 1 ; 2- TR ICHLORO- 1,2,2- T R I  FLUOROETHANE 
1.1.2-TRICHLOROETHANE 
1.1-DICHLOROETHENE 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL 

I 

5u u g / L  
5u u g / L  
5u ug/L 
5u ug/L 1w ug/L 

I O U  ug/L 
24U ug/L 
5u ug/L 
5u ug/1 
5u u g / L  
5u u g / L  
5u u g / L  

' 5u ug/L 
5u ug/L 
5u u g / L  
5u ug/L 
5u ug/L 
5u ug/L 
5u u g / L  
5u ug/L 

1w ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/1 

1ou ug/L 
10u ug/1 
1ou ug/1 
1ou ug/L 
1ou ug/L 

l O U J  u g / L  



ARSENIC 
BAR I UM 
BORON 
CAOM I UM 
CALCIUM 
CHROMIUM 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POT ASS IUM 
SELENIUM 
SILVER 
SOD I UM 

A L K A L I N I T Y  
A L K A L I N I T Y  
AMMONIA 
CHLORIDE 

****** MISCELLANEWS ****** 

( M e t h y l  O r a n g e )  
( P h e n o l p h t h a l e i n )  

CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
NITRATE 

FLPHORUS,TOTAL (AS p) 
SPECIF IC  GRAVITY 
SULFATE (AS S a )  
TOS ( T o t a l  D i s s o l v e d  S o l i d s )  
TOC ( T o t a l  O r g a n i c  C a r b o n )  
TSS ( T o t a l  S u s p e n d  S o l i d s )  

*e**** TCLp LEACH *****e 

ARSENIC 
BAR I UM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
NICKEL 

!&EN I y 
SILVER 

CU-003  

302 u g / L  
32.0 u g / L  

34700 u g / L  
43.0J u g / L  

14200U u g / L  
1 E J  u g / L  

30.0U u g / L  
3020 u g / L  

4.6J ug/L 
335J u g / L  

7000000 u g / L  
60.W u g / L  
91.0J ug/L 

14800000J u g / L  

8200 mg/L 
3100 mg/L 

14J mg/L 
1850 mg/L 
-3.3J mg/L 
3.0J mg/L 

16+/-2 n C i / L  
30 +/-3 n C i / L  

64OOJ mg/L 

81 mg/L 

2600 mg/L 
68OOOJ mg/L 

170J mg/L 
170J t y / L  

9.9 

1800 u g / L  
260u u g / L  

140J u g / L  
300UJ  u g / L  
0.2u u g / L  
290J u g / L  

10.1 
600UJ  u g / L  

60.0UJ u g / L  

R 



SAMPLE I D  NUMBER: 
SAMPLE TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*e**** VOLATlLES ****** 

1,1,1-TRICHLORETHANE 
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1.1-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRICHLOROFLUOROMETHANE 
XYLENE ( t o t a l )  

****** SEMI-VOLATILES ****** 

1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYRIDINE 

***e** ALCOHOLS *****e 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL 

5u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  

1w u g / L  
1w ug/L 
18u ug/1 
5u ug/1 
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5u , u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ' u g / L  
5u u g / L  
5u u g / L  

1ou ' ug/L 
1ou ug/L 
1ou u g / L  
1ou ug/1 

1ou u g / L  
1ou ug/1 
1ou ug/L 
1ou u g / L  
1ou u g / L  

l O U J  u g / L  

SOU mg/L 
tu W/L 
1UJ mg/L 
1u mg/L 

5u u g / L  
5u ug/L 
5u u g / L  
5u u g / L  

1w ug/L 
I O U  ug/L 
20u u g / L  
5u ug/1 
5u w / L  
5u u g / L  
5u ug/1 
5u u g / L  
5u u g / L  
5u u g / L  
5u ' u g / L  
5u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  
5u u g / L  

1ou u g / L  
1w ug/1 
1ou ug/L 
1w ug/1 

1ou ug/1 
1w ug/L 
1ou ug/L 
1ou ug/1 
1ou u g / L  

l O U J  u g / L  

SOU ug/L 

IUJ u g / L  
1u u g / L  

1u ug/1 

, 5u u g / L  
5u u g / L  
5u u g / L  

' 5 U  ug/1 
1ou ug/L 
1ou ug/L 
24U u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5u u g / L  
5u ug/1 
5u ug/1 
5u ug/1 
5u u g / L  
5u ug/1 
5u. ug/1 
5u u g / L  
5u ' ug/1 

1w u g / L  
1ou u g / L  
1ou u g / L  
1ou u g / L  

1ou u g / L  
1w ug/1 
IOU u g / L  
1ou u g / L  
1ou u g / L  

1WJ u g / L  

5w u g / L  
1u u g / L  

1u ug/1 
1UJ ug/k 

5u 
5u 
5u 
5u 

1 ou 
1 ou 
11B 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
6 



SAMPLE ID NUMBER: 
SAMPLE TYPE: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

***e** 1NORGANlCS *e**** 

ARSENIC 
BAR I UH 
BORON 
CADM I UH 
CALC I UH 
CHROn I UM 
LEAO 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SOD I UH 

****** MISCELLANEWS ****** 
ALKALIN ITY ( M e t h y l  O r a n g e )  
A L K A L I N I T Y  ( P h e n o l p h t h a l e i n )  
AHHON I A 
CHLORIDE 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
N I  TRATE 

!HHOSPHORUS,TOTAL (AS p) . 
SPECIF IC  GRAVITY 
SULFATE (AS SO4) 
TOS ( T o t a l  D i s s o l v e d  Solids) 
TOC ( T o t a l  O r g a n i c  C a r b o n )  
TSS ( T o t a l  S u s p e n e d  S o l i d s )  

ARSENIC 
BAR I UM 
CADMIUM 
CHROnlUH 
LEAO 
MERCURY 
NICKEL 

SELENIUM 
SI LVER 

PH 

'250 mg/L  
87 mg/L  

0.35 mg/L  
380 mg/L  

-0.475 mg/L  
0.395 mg/L 

790+-140 p C i / L  
1000+-200 p C i / L  

970J mg/L 
9.7 

0.07J mg/L 
1.010 

510 mg/L 
7900 mg/L 

68J mg/L  
14J mg/L  

246 u g / L  
25911 u g / L  

R u g / L  
43.0U u g / L  
30.0UJ u g / L  
0.2u u g / L  

20.0UJ u g / L  
9.6 

60.0UJ u g / L  
6.0J u g / L  

250 mg/L 
84 mg/L 

0.3J mg/L 
400 mg/L 

-0.63J mg/L 
0.47J mg/L 

610+-120 p C i / L  
1000+-100 p C i / L  

100OJ mg/L 

0.06J mg/L 

470 mg/L 
7800 mg/L 
69J mg/L 
20J mg/L 

9.7 

1.012 

233 u g / L  
299u u g / L  

37.w u g / L  
30.0UJ u g / L  
0.2u u g / L  

2O.OUJ u g / L  
9.6 

60.0UJ u g / L  
6.0UJ u g / L  

R 

250 mg/L 
89 mg/L 

. 0.3J mg/L 
430 mg/L 

-0.79J mg/L 
0.43J mg/L 

670+-130 p C i / L  
1000+-100 p C i / L  

970J mg/L 
9.7 

0.06J mg/L 
1.012 

460 mg/L 
7600 mg/L 

70J mg/L 
23J mg/L 

236 ug/L 
2351) ug/L 

R '  
48.W ug/L 
30.0UJ u g / L  
0.2u u g / L  

20.0UJ u g / L  
9.7 

60.0UJ u g / L  
6.0UJ u g / L  



SAMPLE ID NUMBER: 
SAMPLE TYPE: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COMPOUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****** VOLATlLES **e*** 

1,1,1-TRICHLORETHANE 
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1.1-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRlCHLOROFLLJOROnETHANE 
XYLENE ( total)  

****** SEMI -VOLATILES ****** 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
2.4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYRIDINE 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL 

PU207C- B PY207C- F PU207C- NE PU207C-NE-D PU207C-NU PU207C- SE 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
ug/L 

15U ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ' ug/L 
5u ug/L 
5u ug/L 
5u ug/1 

1ou ug/L 
1W ug/L 
1ou ug/L 
1ou ug/L 

1ou ug/1 
1W ug/1 
1ou ug/L 
1ou ug/L 
1ou ug/L 

lOUJ ug/L 

50U mg/L 
' 1u mg/L 

1UJ mg/L 
1u mg/L 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1ou ug/L 
1ou ug/L 
14U ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

5u ug/L 

5u ug/L 

3J ug/L 

3J ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 

1ou ug/L  

mJ ug/L 
1ou ug/L 
1ou ug/L 

lOUJ ug/L 

lOUJ ug/L 

50U mg/L 
1u mg/L 
1UJ mg/L 
1u mg/L 

5u ug/L 
5u ug/1 
5u ug/L 
5u ug/c 

l l O J  ug/L 
10u ug/L 

270U ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u. ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/1 
5u ug/1 
8u ug/L 
5u ug/1 
5u ug/L 

10UJ ug/L 
1OUJ ug/L 
lOUJ ug/L 
10UJ ug/L 
lOUJ ug/L 
10UJ ug/L 
lOUJ ug/L 
10UJ ug/L 
lOUJ ug/L 
1ou ug/L 

50U ug/L 
1u ug/L 
1UJ ug/L 
1u ug/L 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

77J ug/L 
1ou ug/L 

150U ug/L 
5u ug/L 
5u ug/1 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/1 
5u ug/1 
5u ug/1 
5u ug/1 
5u ug/1 
5u .ug/L 
5u ug/L 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

50U ug/L 
1u ug/L 
1UJ ug/L 
1u ug/L 

_ .  

5u ug/L 
5u ug/1 
5u ug/L 
5u ug/L 

110 ug/L 
1ou ug/L 
220u ug/L 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
8 ug/L 
5u ug/L 
5u ug/L 
5u ug/L  
5u ug/L 
5u ug/L 

1OUJ ug/L 

lOUJ ug/L 
lOUJ ug/L 
10UJ ug/L 
1OUJ ug/L 
1OUJ ug/L 
1OUJ ug/L 
1OUJ ug/L 
1OUJ ug/L 

IOU ug/L 

50U ug/L  
1u ug/L 
1UJ ug/L 
tu ug/L 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1 w  ug/L 
1ou ug/L 

14OU ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/1 
5u ug/1 
5u UgA 
5u ug/L 
5u ug/L 

lOUJ ug/L 

10UJ Ug/L 
1OUJ ug/L 
1OUJ ug/L 
I W J  ug/L 
1OUJ ug/L 
lOUJ ug/L 
10UJ ug/L 
10UJ ug/L 

1ou ug/L 

50U ug/L 
1u ug/L 
1UJ ug/L 
1u ug/1 



CHROWIUM 

MAGNESIUM 
1 LEAO 

MER CUR Y 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SOD I UM 

****'* MISCELLANEWS ****** 
A L K A L I N I T Y  (Methyl Orange) 
ALKAL 1 N I TY (Phenolphtha Lei n) 
AMMON I A 
CHLORIDE 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
NITRATE 

!:OSPHORUS,TOTAL (AS P )  
SPECIFIC GRAVITY 

TOS (To ta l  Dissolved So l ids )  
TOC (To ta l  Organic Carbon) 
TSS (To ta l  suspend Solids) 

I SULFATE (AS SO4) 

**e*** TCLp LEACH **e*** 

ARSENIC 
BAR I UM 
CAOM I UM 
CHROMIUM 
LEAO 
MERCURY 
NICKEL 
PH 
SELENIUM 
SILVER 

PU207C-B 
RINSATE BLANK 
_ _ _ _ _ _ _ _ _ _ _ _ - - -  

PU207C-NE PU207C-NE-0 PU207C-NU PU207C- SE 
/ DUPLICATE 

4o.w ug/L 
3 . w  ug/L 

13.0 ug/L 
5.WJ ug/L 

20.w ug/L 
1O.OUJ ug/L 
30.W ug/L 
20.W ug/L 
0.2UJ ug/L 

2O.WJ ug/L 
1150 ug/L 
60.0U ug/L 
6.WJ ug/L 
9295 ug/L 

-0rO13J mg/L 
.0.17J mg/L 

3U pCi/L 
6U pCi/L 

4o.ou ug/1 
48.0J ug/L 

1O.OUJ ug/L 
30.0UJ ug/L 

0.2u ug/1 
2O.OUJ ug/L 
4.0  

60.0UJ ug/L 
6.OUJ ug/L 

R 

4o.ou ug/L 
3.0U ug/L 

14.0 ug/L 
5.OUJ ug/L 

5930 ug/L 
1O.OUJ ug/L 
30.W ug/L 

128 ug/L 
0.2UJ ug/L 

2O.OUJ ug/L 
1690 ug/L 
60.W ug/L 
6.0UJ ug/L 

1350J ug/L 

-0.11J mg/L 
0.005UJ mg/L 

3U pC i /L  
6U pCi/L 

4o.ou ug/L 
55.OJ ug/L 

2O.OUJ ug/L 
30.0UJ ug/L 
0.2u ug/L 

2O.OUJ ug/L 
4.2 

60.OUJ ug/L 
6.0UJ ug/L 

R 

4110 ug/L 
130 ug/L 

460000 ug/L 
490J ug/L 

408OU ug/L 
3580J ug/L 

' 300 ug/L 
2970 ug/L 
2.OUJ ug/L 

26lOJ ug/L 
55200000 ug/L 

600 ug/L 
58WJ ug/L 

138000000J ug/L 

60000 mg/L 
29000 mg/L 
5.0 mg/L 

21000 mg/L 
-23J mg/L 
3.3J mg/L 

63+/-9 nCi/L 
170 +/-20 nCi/L 

650005 mg/L 

570J mg/L 
1.348 mg/L 
17000 mg/L 

13005 mg/L 
41OJ mg/L 

10.0 

510000 mg/L 

5510 ug/L 
360U ug/L 
4405 ug/L 

2710J ug/L 
30OUJ ug/L 
2.w ug/L 

2nOJ ug/L 
10.2 
60WJ ug/L 
2505 ug/L 

63000 mg/L 
32000 mg/L 

6.4J mg/L 
24000 mg/L 

20J y / L  
84+/-10 nCi/L 

190+/-20 nCi/L 
66OOOJ mg/L 

10.1 
610J mg/L 

1.348 
17000 mg/L 

500000 mg/L 
1600J mg/L 
14005 mg/L 

-12OJ mg/L 

4810 ug/L 
40OU ug/L 
560J ug/L 

91605 ug/L 
300UJ ug/L 
2.0U ua/L 

4930J u i / L  
10.2 
600UJ ug/L 
430J ug/L 

58000 mg/L 59000 mg/L 
29000 mg/L 29000 mg/L 

1.9J mg/L 1.8J m g / ~  
25000 mg/L 22000 m g / ~  
-0.7i'J mg/L -7.5J mg/L 

4-05 mg/L 7.1J m g / ~  
98 + / - lo  nCi/L 130+/-20 w i / L  

180 +/-20 nCi/L 200 +/-20 nCi/L 
570005 10.1 mg/L 62000J 10.1 mg/L 

520J mg/L 
1.318 
18000 mg/L 

470000 mg/L 
1300J mg/L 
310J mg/L 

4970 ug/L 
34OU ug/1 
350J ug/L 

236OJ ug/L 
30OUJ ug/L 
2.w ug/L 

2440J ug/L 
10.2 
60WJ ug/L 
2lOJ ug/L 

5605 mg/L 
1 -330 
16000 mg/L 

500000 mg/L 
120OJ mg/L 
3305 mg/L 

4860 ug/L 
340U ug/L 
4305 ug/L 

2420J ug/L 
300UJ ug/L 
2.OU ug/L 

2450J ug/L 
10.2 
600UJ ug/L 
l90J ug/L 



***e** VOLATILES ****** 

1,1,1-TRICHLORETHANE 
1,1,2-TRICHLORO-1,2,2-TRlFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1,l-DICHLOROETHENE 
2-BUTANONE 

ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORlDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ET HY LBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRlCHLOROFLUOROnETHANE 
XYLENE ( tota l )  

4-METHYL-2-PENTANONE I 

'***** SEMl -VOLATILES ****** 
1,2,4-TRlCHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-QICHLOROBEWZEUE 
2,4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYR I D 1  NE 

***e** ALCOHOLS e***** 

2-ETHOXYETHANOL 
I SOBUT ANOL 
METHANOL 
N-BUTYL ALCOHOL 

5u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  
79 u g / L  
1ou ug/1 

150U ug/L 
5u u g / L  
5u ug/L 
5u ug/L 
5u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  
5u ug/L 
5u u g / L  
5u u g / L  
5u ug/1 
5u u g / L  
5u u g / L  

I O U J  u g / L  

I O U J  ug/L 
10UJ ug/L 
1OUJ ug/L 
l O U J  u g / L  
1OUJ ug/L 
10UJ Ug/L  
10UJ u g / L  
10UJ  u g / L  

1ou u g / L  

. sou u g / L  
1u ug/L 

1u u g / L  
IUJ ug/L 

5u ug/L 
5u u g / L  
5u ug/L 
5u ug/L 

1ou u g / L  
1ou ug/L 
1ou ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/L 
5u ug/L 
5u ug/L 



S M P L E  I D  NUMBER: 
SAMPLE TYPE: ____________________~- - - - - - - - - - - - - - - - - - .  

****** INORGANICS ****** 
ARSENIC 
BARIUM 
BORON 

' CADMIUM 
CALCIUM 
CHROMIUM 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POT ASS IUM 
SELEN IUM 
SILVER 
SODIUM 

****** MISCELLANEWS ****** 
ALKALIN ITY ( M e t h y l  O r a n g e )  
ALKALIN ITY ( P h e n o l p h t h a l e i n )  
AMMON I A 
CHLORIDE 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 

'NITRATE 

%SPHORUs,TOTAL (AS p) 
SPECIF IC  GRAVITY 
SULFATE (AS SO41 
TDS ( T o t a l , D i s s o l v e d  Solids) 
TOC ( T o t a l  O r g a n i c  C a r b o n )  
TSS ( T o t a l  S u s p e n d  Solids) 

****e* TCLp LEACH **e*** 

ARSENIC 
BAR IUM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
NICKEL . 

! L i U M  
SILVER 

4070 u g / L  
150 u g / L  

484000 u g / L  
560J u g / L  

3230OU u g / L  
3940J u g / L  
30W u g / L  

3870U u g / L  
2.0UJ u g / L  

2790J u g / L  
54500000 w / L  

60Ou G / L  
52OU ug/L 

136000000J u g / L  

61000 mg/L 
25000 mg/L 

3.6J ' mg/L 
23000 mg/L 

.-21J mg/L 
4.15 'mg /L  

120+/-20 d i / L  
230+/-30 n C i / L  

62000 mg/L 
10.1 
570J mg/L 

j.316 
17000 mg/L 

300000 mg/L 
1400J mg/L 
220J mg/L 

4660 u g / L  
3 9 0 U  u g / L  
380J u g / L  

2240J u g / L  
3 0 0 U J  u g / L  
2.W u a / L  

2330J G / L  
10.2 
60WJ u g / L  
150J u g / L  



SAMPLE IO NUMBER: 
SAMPLE TYPE: 

COMPOUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

****** VOLATlLES ****a* 

l , l , l -TRICHLORETHANE 
1,1,2-TRICHLORO-1,2,2-TRlFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1,l-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRICHLOROFLUOROMETHANE 
XYLENE ( t o t a l )  

****** SEMI-VOLATILES ****** 
1,2,4-TRICHLOROBENZENE 
1,2-OICHLOROBENZENE 
1,4-OICHLOROBENZENE , 

2.4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYR ID1 NE 

. **e*** ALCOHOLS *****e 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL 

PS207BC-NE PS207BC - NU PS2OMC-SE PS207BC-su  PS207BC-T 
T R I P  BLANK 

SOU ug/kg 
50UJ ug/kg 
SOU ug/kg 
SOU ug/kg . lOOU ug/kg 

l O W  ug/kg 
1OOU ug/kg 
5W ug/kg 
50U ug/kg 
SOU ug/kg 
SOU ug/kg 
SOU ug/kg 
SOU ug/kg 
50U ug/kg 
30U ug/kg 
180 ug/kg 
SOU ug/kg 
SOU ug/kg 
50UJ ug/kg 
SOU ug/kg 

3300U ug/kg 
330W ug/kg 
3300U ug/kg 
3300UJ ug/kg 
3 3 0 0 U  ug/kg 
330WJ ug/kg 
3 3 0 0 U  ug/kg 
3300U ug/kg 
3300U ug/kg 
3300UJ ug/kg 

71U ug/kg 
7 1 U J  ug/kg 
7 1 U  ug/kg 
7 1 U  w / k g  

140U ug/kg 
140U ug/kg 
14W ug/kg 

7 1 U  ug/kg 
71U ug/kg 
71U ug/kg 
71U ug/kg 
J1U ug/kg 
71U ug/kg 
71U ug/kg 
71U ug/kg 
71U ug/kg 
71U ug/kg 
71U ug/kg 
71UJ ug/kg 
71U ug/kg 

470W 
470W 
4 7 0 0 U  
4700U 
4700U 
470W 
4700U 
4700U 
4700U 
4 7 0 0 U J  

500U mg/kg 500U mg/kg 
1OU mg/kg 101.1 mg/kg 
1OU mg/kg 1OU mg/kg 
1W mg/kg 1OU mg/kg 

56u ug/kg 
56uJ ug/kg 
56u W k g  
56u ug/kg 

11W ug/kg 
l l W  ug/kg 
11OU ug/kg 
56u ug/kg 
56u ug/kg 
56u ug/kg 
56u ug/kg 
561.1 ug/kg 
56u ug/kg 
56u ug/kg 
56u ug/kg 
56u ug/kg 
56u ug/kg 
56u ug/kg 
56uJ ug/kg 

. 56u ug/kg 

3 7 0 0 U J  ug/kg 
370W ug/kg 
3 7 0 0 U  ug/kg . 
370OUJ ug/kg 
3700U ug/kg 
370WJ ug/kg 
370W ug/kg 
370W ug/kg 
370W ug/kg 
370WJ ug/kg 

500U mg/kg 
1W mg/kg 
1OU mg/kg 
1W w / k g  

56u ug/kg 
' 56uJ ug/kg 

56u ug/kg 
56u ug/kg 

11OU ug/kg 
l l O U  ug/kg 
l l O U  ug/kg 
56u ug/kg 
56u ug/kg 
56u ug/kg 
56u ug/kg 
56u w / k g  
56u ug/kg 
561.1 ug/kg 
40U ug/kg 
3 7 5  ug/kg 
56u w / k g  
56u ug/kg 
56uJ ug/kg 
56u ug/kg 

3 7 0 0 U  ug/kg 
3 7 0 0 U  ug/kg 
3 7 0 0 U  ug/kg 
370OUJ ug/kg 
3700U ug/kg 
370OUJ ug/kg 
370W ug/kg 
3700U ug/kg 
3 7 0 0 U  ug/kg 
3 7 0 0 U J  ug/kg 

500U mg/kg 
1OU mg/kg 
1OU mg/kg 
1OU mg/kg 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

1W ug/L 

5u ug/L 

5u ug/1 
5u ug/L 
5u ug/L ' 

5u ug/L 

5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/1 
5u ug/L 

lWJ ug/L 
lOUJ  ug/L 

5UJ ug/L 

3J ug/L 



SAMPLE I D  NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*****e INORGANICS *****e 

ARSENIC 
BAR I UM 
BORON 
CADMIUM 
CALCIUM 
CHROCIIUM 
LEAD 
MAGNESIUM 
MERCURY 
NICKEL 
POTASS I UM 
SE LEN I UM 
SILVER 
S a ,  I UM 

****** MISCELLANEOUS ****** 
A W O N  I A 

ATTERBERG - P L A S T I C  INDEX 
ATTERBERG - P L A S T I C  L I M I T  
BULK DENSITY (DRIED SOLIDS)  
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
MOISTURE - GRAVIMETRIC 
MOISTURE - KARL FISHER 
PH 
S P E C I F I C  GRAVITY 
SWELL TEST 
TOC ( T o t a l  Organic C a r b o n )  

ATTERBERG - L iau io LIMIT 

e***** ASTM LEACH ***e** 

CHLORIDE ' 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS,TOTAL (AS P)  
SULFATE 
TDS ( T o t a l  Dissolved S o l i d s )  

PS207BC-NE 

39.6UJ mg/kg 
46.55 mg/kg 

15'15 mg/kg 
46.5j mg/kg 

9.W mg/kg 
29.NJ mg/kg 

7190 mg/kg 
iO.WJ mg/kg 
19.8u mg/kg 
9800U ug/kg 
59.4UJ mg/kg 
5.WJ mg/kg 

35200 mg/kg 

25J mg/kg 
77 
32 
45 

0.82 g/cc 

0.345 mg/kg 

89.9 X 
42 X 

19 +/ -  45 pCI/g 
16 +/ -  3J pCl/g 

9.2 
1 .o 
60 X 

88OOJ mg/kg 

220J mg/L 
70 mg/L 

9.3 X 
1.7 mg/L 
37 mg/L 

760 mg/L 

PSZOIBC-NW 

60.6UJ mg/kg 
1205 mg/kg 
138u mg/kg 

53.0J mg/kg 

48.5J mg/kg 
45.5UJ mg/kg 

19800 mg/kg 
5.5J mg/kg 

30.W mg/kg 
15400 mg/kg 
90.WJ mg/kg 
27.311 mg/kg 

54200 mg/kg 

465 mg/kg 
85 
20 
65 

0.88 g/cc 

0.52J mg/kg 
13 +/- 3J pCi/g 
14 +/- 4J pCi/g 

93.4 x 
53 x 

60 X 

9.1 
1 .o 

55OOJ mg/kg 

300J mg/L  
50 mg/L 

3.9 mg/L 
90 mg/L 

670 mg/L 

13.7 X 

PS207BC-SE 

44.4UJ mg/kg 
86.7J mg/kg 

131U mg/kg 
84.4J mg/kg 

68.95 mg/kg 
33.3UJ mg/kg 

11900 mg/kg 
1.1UJ mg/kg 

22.2U mg/kg 
11700 mg/kg 
66.NJ mg/kg 
6.NJ mg/kg 

40200 mg/kg 

42J mg/kg 
85 
40 
45 

0.86 g/cc 

1.3J mg/kg 
19 + / -  4J pCi/g 
16 +/-  4J pCi/g 

91.0 % 
' 47 X 
9.2 
1 .o 

8300J 70 X mg/kg 

200u mg/L 
74 mg/L 

9.5 x 
1.5 mg/L 
34 mg/L 

770 mg/L 

PS207BC-sw 

43.5UJ mg/kg 
76.1J mg/kg 
97.W mg/kg 
47.8J mg/kg 

130J mg/kg 
32.6UJ mg/kg 

10700 mg/kg 
l.lUJ'mg/kg 

21.N mg/kg 
10900 mg/kg 
65.2UJ mg/kg 
1O.W mg/kg 
38100 mg/kg 

58J mg/kg 
84 
22 
52 

0.81 g/cc 

0.385 mg/kg 
16 +/-  4J pCi/g 
12 +/- 4J pCi/g 

90.8 . X  
51 x 

6 0 %  

9.2 
1 .o 

68OOJ mg/kg 

210J mg/L 
70 mg/L 

9.3 X 
1.4 mg/L 
33 mg/L 

7505 mg/L 

PS207BC-T  
T R I P  BLANK 

_ _ _ _ _ _ _ _ _ _ - - - - -  

e 



ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
LEA0 
MERCURY 
NICKEL 
PH 

. ' SELENIUM 
SILVER 

PS2078C-WE PS207BC-NU PS2078C-SE PS2078C-SU PS207BC - T 
TRIP BLANK 

134J ug/L 
3340J ug/L 

153J ug/L 
50.0 ug/L 
30.0UJ ug/L 

0.2u ug/L 
28 ug/L 

5.5 
60.0UJ ug/L 

6.0UJ ug/L 

141J ug/L 12ZJ ug/L 
266OJ ug/L 31905 ug/L 

143 ug/L 133J ug/L 
11.0 ug/L 19.0 ug/L 
30.OUJ ug/L 30.0UJ ug/L 

0.2u ug/L . 0.zu ug/L 

60.OUJ ug/L 60.OUJ ug/L 
6.WJ ug/L 6.OUJ ug/L 

20.0u 4.9 ug/L 20.0u 6.1 ug/L 

1815 ug/L 
36905 ug/L 

114J ug /L*  
54.0 ug/L 
30.0UJ ug/L 
0.2u ug/L 

20.ou ug/L 
5.8 

6O.OUJ ug/L 
6.WJ u g / L  



*I**** VOLATILES a***** 

1,1,1-TRICHLORETHANE 
1,1,2-TRICHLORO-1,2,2-TRlFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1,l-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
E l H Y L  ETHER 
ETHYLBENZENE 
WEIHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRICHLOROFLUOROMETHANE 
XYLENE ( total)  

****** SEMI-VOLATILES ****** 
1.2.4-TRICHLOROBENZENE 
1.2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2.4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYRIDINE 

e***** ALCOHOLS ****** 

2-ETHOXYETHANOL 
1SOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL 

2lUJ ug/kg 
21UJ ug/kg 
21UJ ug/kg 
21UJ ug/kg 
42UJ ug/kg 
42UJ ug/kg 
42UJ ug/kg 
21UJ ug/kg 
21UJ ug/kg 
2lUJ ug/kg 
21UJ ug/kg 
21U ug/kg 
21UJ ug/kg 
21UJ ug/kg 
2lUJ ug/kg 
.2lUJ ug/kg 
2lUJ ug/kg 
2lUJ ug/kg 
2lUJ ug/kg 
21UJ ug/kg 

1400U 'ug/kg 
140W ug/kg 
140W ug/kg 
1400U ug/kg 
1400U ug/kg 
1400U ug/kg 
140OU ug/kg 
1400U ug/kg 

' 1400U ug/kg 
1400UJ ug/kg 

500U mg/kg 
1OU m / k g  
1OU mg/kg 
1OU mg/kg 

221.1 ug/kg 
22U ug/kg 
22UJ ug/kg 
22U ug/kg 
43U ug/kg 
4 3 ~  ug/kg 
4u)J ug/kg 
22U ug/kg 
22UJ ug/kg 
22U ug/kg 
22U ug/kg 
22U ug/kg 
22UJ ug/kg 
22U ug/kg 
22U ug/kg 
22u ug/kg 
22U ug/kg 
22U ug/kg 
22UJ ug/kg 
22U ug/kg 

140W 
140W 
140W 
140Ou 
140w 
140OU 
140Ou 
140W 
140W 
1400UJ 

18UJ ug/kg 
18UJ ug/kg 
18UJ ug/kg 
18UJ ug/kg 
36UJ ug/kg 
36UJ ug/kg 
36UJ ug/kg 
18UJ ug/kg 
18UJ u g h  
l8UJ ug/kg 
18UJ ug/kg 
18U ug/kg 
18UJ ug/kg 
18UJ ug/kg 
l8UJ ug/kg 
l8UJ ug/kg 
l8UJ ug/kg 
18UJ ug/kg 
l8UJ ug/kg 
18UJ ug/kg 

120w 
120w 
120w 
120w 
120w 
120w 
120W- 
120w 
120W 
1200U J 

21U ug/kg 
21UJ ug/kg 
21U ug/kg 
21U ug/kg 
42U w / k g  
42UJ ug/kg 
42UJ ug/kg 
21U ug/kg 
21UJ ug/kg 
21U ug/kg 
21UJ ug/kg 
21U ug/kg 
2lUJ ug/kg 
21UJ ug/kg 
21U ug/kg 
21UJ ug/kg 
21UJ ug/kg 
21U ug/kg 
21UJ ug/kg 
21UJ ug/kg 

140W ug/kg 
140OU ug/kg 
140OU ug/kg 
140W ug/kg 
140OU ug/kg 
140OU ug/kg 
140W ug/kg 
1400U ug/kg 
1400U ug/kg 
140OUJ ug/kg 

500U mg/kg 
IOU mg/kg 
10U mg/kg 
1OU mg/kg 

5u ug/L 

su ug/L 
5u ug/L 

1 w  ug/L 
1ou ug/L 
N ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u w / L  
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

5UJ ug/L 



SAMPLE IO NUMBER: 
SAMPLE TYPE: 

ARSENIC 
BARIUM 
BORON 
CAOM I UM 
CALCIUM 
CHROWIUM 
LEA0 . 
MAGNESIUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM , 
SILVER 
SOD I UM 

****** MISCELLANEOUS ****** 

AMMON 1 A 
ATTERBERG - LIPUIO LIMIT 
ATTERBERG - PLASTIC INDEX 
ATTERBERG - PLASTIC LIMIT 
BULK DENSITY (ORIEO SOLIDS) 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 

,GROSS ALPHA 
GROSS BETA 
MOISTURE - GRAVIMETRIC 
MOISTURE - KARL FISHER 
PH 
SPECIFIC GRAVITY 
SUELL TEST 
TOC (To ta l  Organic Carbon) 

CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS,TOTAL (AS P) 
SULFATE 
10s (To ta l  Dissolved Sol ids) 

PS207BN-NE PS207BN-NU PS207BN-SE PS207BN-SU PS207BN- T 
TRIP BLANK 

7-95 mg/kg 
13.85 mg/kg 
3270 mg/kg 

. 0.8J mg/kg 
8.4U mg/kg 

l26oU mg/kg 
25.1UJ mg/kg 
2.5UJ mg/kg 

1830U mg/kg 

31.9J mg/kg 
14.2J mg/kg 
3940 mg/kg 
0.7J mg/kg 
9.5J mg/kg 

135OU mg/kg 
25.9UJ mg/kg 

2.6UJ mg/kg 
l99OU mg/kg 

33.35 mg/kg 
21.35 mg/kg 

3850 mg/kg 
0.3UJ mg/kg 
7.1 mg/kg 

lSSoU mg/kg 
21.3UJ mg/kg 
2.1UJ mg/kg 

164OU mg/kg 

19.8.J mg/kg 
14.0J mg/kg 
4160 mg/kg 

0.4UJ mg/kg 
8.W mg/kg 

1350U mg/kg 
24.NJ mg/kg 
2.5UJ mg/kg 

1850U mg/kg 

2OJ 7 3 .  mg/kg 23J 75 mg/kg 355 71 W k g  9.8J -/kg 
72 . _  . -  

40 40 
-33 35 

0.84 g/cc 0.87 

34 35 
37 37 

0-88 g/cC 0.90 g/cc 

0.25UJ mg/kg 0.25UJ mg/kg 0.25UJ mg/kg 0.25UJ mg/kg 
9 . b - 3 . 7 ~  pCi/g 5.2*-3.0J pCi/g 11*-4J pCi/g 10 +/- 45 pCi/g 
5.4+-3.4J pCi/g 5.1+-3.25 pCi/g 8.8+-3.8J pCi/g 9.8+-3.5J pCi/g 

76.1 X 76.8 X 71.8 X 75.7 X 
27.9 X 23.5 X 25.3 X 25.7 % 

O X  10 X 10 % 10 X 
3300J mg/kg 3200J mg/kg 3400J mg/kg 3000J mg/kg 

7.7 7.7J 7.6 7.6 
1.2 1.2 1.2 1.2 

13J mg/L 4J mg/L 8J mg/L 24J mg/L 
7.0 mg/L 8.7 mg/L 1.7 mg/L 9.8 mg/L 

160 mg/L 160 mg/L 150 mg/L 150 mg/L 
200 mg/L 220 mg/L 180 mg/L 160 mg/L 

16.6 X 25.8 % 22.4 X 18.2 % 
0.05L mg/L 0.01L mg/L 0.04L mg/L 0.02L mg/L 



SAMPLE IO NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**e*** TCLp LEACH ***e** 

ARSENIC 
BAR lull 
CADMIUM 
CHROnlUn 
LEAD . 
MERCURY 
NICKEL 

L M i U M  . ' 
SI LVER 

PS207BN-SU PS207BN-T PS207BN-NE PS207BN-NU PS207BN-SE 

TRIP BLANK 

. .  R ug/L R R R 
l090J ua/L 1210 ua/L l060J ug/L l200J ug/L 
54 .0  u ~ / L  67.0J ug/L 104J ug/L 67.0J ug/L 
18.0 Ug/L 10.0 ug/L 57.0 ug/L 1O.W ug/L 
30.0UJ ug/L 30.OUJ ug/L 30.0UJ ug/L 30.0UJ ug/L 

20.OU 5.7 ug/L 28.0 5.9 ug/L 20.0 5.7 ug/L 56.0 5.9 ug/L 

6O.OUJ ug/L 60.0UJ ug/L 60.OUJ ug/L 60.0UJ ug/L 
6.0UJ ug/L 6.0UJ ug/L 7.0U ug/L 6.0UJ ug/L 

0.2u ug/L 0.2u ug/L 0.2u ug/L 0.2u ug/L 



SAMPLE ID NUMBER: 
SAMPLE TYPE: 

COMPOUND . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

*e**** VOLATlLES *e**** 

1,1,1-TRICHLORETHANE 
1 , 1 ,2- TR I CHLORO- 1,2,2-TR I FLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1.1-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 

'CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE . 
TRICHLOROFLUOROMETHANE 
XYLENE ( to ta l )  

****** SEMI-VOLATILES ****** 

1.2,4-TRICHLOROBENZENE 
1.2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
2.4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYR I D  I NE 

****** ALCOHOLS ****e* 

2-ETHOXYETHANOL 
ISOBUTANOL 
ME 1 HANOL 
N-BUTYL ALCOHOL 

5u ug/L 

5u ug/L 
. 5u ug/L 
1ou ug/L 
1ou ug/L 
lnr ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
su ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 
5u ug/L 

5u ug/L 

5UJ ug/L 

5UJ ug/L 

1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
1ou ug/L 
10UJ ug/L 
1OUJ ug/L 

5u ug/L , 42U ug/kg 
5UJ ug/L 42U ug lkg  
5u ug/L 42U ug/kg 
5u ug/L 42U ug/kg 

1ou ug/L 83U ug/kg 
1ou ug/L 83U ug/kg 
1ou ug/L 83UJ ug/kg 
5u ug/L 42U ug/kg 
5u ug/L 42U ug/kg 

,5u ug/L 42U ug/kg 
5u ug/L 42U ug/kg 
5u ug/L 42U ug/kg 
5u ug/L 42U ug/kg 

42U uWkg 5u ug/L 
5u ug/L 28u ug/kg 
5u ug/L 460 ug/kg 
5u ug/L 42U ug/kg 
5u ug/L 57 ug/kg 
SUJ ug/L 42U ug/kg 
5u ug/L 42U ug/kg 

1WJ ug/L 
IOUJ ug/L 
lOUJ ug/L 
1WJ ug/L 
lOUJ ug/L 
1WJ ug/L 
IOUJ ug/L 
lOUJ ug/L 
lOUJ ug/L 
1OUJ ug/L 

2700U ug/kg 
2700U ug/kg 
2700U ug/kg 
27DW ug/kg 
2700U ug/kg 
2700U ug/kg 
2700U ug/kg 
2700U ug/kg 
270W ug/kg 
2700UJ ug/kg 

62U ug/kg 
62UJ ug/kg 
62U ug/kg 
62U ug/kg 

120U ug/kg 
12W ug/kg 
l20U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 

210 ug/kg 
62U ug/kg 
47J ug/kg 
62UJ ug/kg 
62U ug/kg 

4100U ug/kg 
4100U ug/kg 
4100U ug/kg 
410Otl ug/kg 
4100U ug/kg 
4100U ug/kg 
4100U ug/kg 
410OU ug/kg 
410W ug/kg 
410WJ ug/kg 

62U ug/kg 
62UJ ug/kg 
62U ug/kg 
62U ug/kg 

120U ug/kg 
20U ug/kg 

l20U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 
62U ug/kg 

260 ug/kg 
62U ugfkg 
62U ug/kg 
62UJ ug/kg 
62U ug/kg 

4 1 OOU 
4100U 
4100U 
4 1 OOU 
4100U 
41oou 
4100U 
4100U 
4100U 
4100UJ 

45U ug/kg 
45U ug/kg 
45U ug/kg 
45U ug/kg 
.91U ug/kg 
91U ug/kg 
9lUJ ug/kg 
45U ug/kg 
45U ug/kg 
45U ug/kg 
45U ug/kg 
45U ug/kg 
45U ug/kg 
45U ug/kg 
28u ug/kg 

230 ug/kg 
45U ug/kg 

45U ug/kg 
45U ug/kg 

48 . ug/kg 

3000U 
3000U 
3000U 
3000U 
3000U 
3000U 
3000U 
3000U 
3000U 
3000UJ 



SAMPLE I D  NUMBER: 
SAMPLE TYPE: 

ARSENIC 
BAR I UM 
BORON 
CADMIUM 
CALCIUM 
CHRCUIUM 
LEAD 
MAGNES IUM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SOD I UM 

****** MISCELLANEOUS ****** 
AMMON I A 
ATTERBERG - L l P U l D  L I M I T  
ATTERBERC - PLASTIC INDEX 
ATTERBERG - PLASTIC L I M I T  
BULK~OENSITY (DRIED SOLIDS) 
CYANIDE - AMENABLE . . 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
MOISTURE - GRAVIMETRIC 
MOISTURE - KARL FISHER 
PH 
SPECIFIC GRAVITY 
SUELL TEST 
TOC (Total  O r g a n i c  C a r b o n )  

CHLORIDE 
N I TRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS,TOTAL (AS P) 
SULFATE 
TOS (Total  D i s s o l v e d  S o l i d s )  

PS207BS-6 
RINSATE BLANK 

40U u g / L  
3 .w  u g / L  

13.0U u g / L  
5.0U u g / L  

20.0u u g / L  
1O.OUJ u g / L  
30.0U u g / L  
20.0u u g / L  
0.2u ug/L 

20.w u g / L  
673U ug/L 
300U u g / L  
6.0U u g / L  
581U u g / L  

PS207BS-F 
FIELD BLANK 

40.W u g / L  
3.0U u g / L  

l l .0U u g / L  
5 .w u g / L  
20.w u g / L  
1O.OUJ u g / L  
30.0U u g / L  
20.w ug/L 
0.2u ug/L 

20.w u g / L  
4 7 w  u g / L  

60.0U u g / L  
6.W ug/L 
431U u g / L  

PS207BS-NE PS2OIBS-NU PS207ES-NU-D PS207ES-SE 
DUPLICATE 

34.2UJ mg/kg  50.6UJ mg/kg  59.7J mg/kg 37.0UJ mg/kg 
80.3J mg/kg  124 mg/kg  134J mg/kg  133J mg/kg 
336J W k g  106U m g / k g .  112U mg/kg 77.811 m g / k g  

26.5J m g / k g  30.4J mg/kg  28.6J mg/kg  7.4J mg/kg 

41.95 mg/kg 
25.6UJ mg/kg 

10200 mg/kg 
0.WJ mg/kg 

17.1U mg/kg 
8910 mg/kg 
51.uIJ mg/kg 
5.1UJ mg/kg 

.30000 mg/kg 

51.9J mg/kg 
38.0UJ mg/kg 

13800 mg/kg 
1.OUJ mg/kg 

25.311 mg/kg 
12100U mg/kg 
75.WJ mg/kg  
26.U mg/kg 

42100 mg/kg 

45.5J mg/kg 
6l.OJ mg/kg 

15200 mg/kg 
5.0J mg/kg 
26.w mg/kg 

1290W mg/kg 
77.WJ mg/kg 
40.3U mg/kg 

44600 mg/kg 

25.9J mg/kg 
27.8UJ mg/kg 
5140 mg/kg 

1.OUJ mg/kg 
18.5U mg/kg 
5580U mg/kg 
55.6UJ mg/kg 
5.6UJ mg/kg 

4080U mg/kg 

0.005UJ mg/L . 0.005UJ mg/L 0.72J mg/kg  4.1J mg/kg  0.89J mg/kg  0.55J mg/kg  
3UJ p C i / L  
6UJ p C i / L  

3UJ p C i / L  61 +/- 85 pCj/g 32 +/- 6J pCI/C 31 +/- 6J p C i / g  37 +/- 6J p C I / g  
6UJ p C i / L  47 +/- 6J p C i / g  24 +/- 45 pCI/G 22 +/- 5J p C i / g  22 +/- 4J p C i / g  

92.3 X 89.2 X 
43 x 50 X 39 X 

92.1 X 88.3 x 
9.1 9.1 9.1 9.1 
1.1 1 .o 1.1 

9200J mg/kg  llOOOJ mg/kg 68OOJ mg/kg 84OOJ mg/kg 

c 

200u m / L  200u m / L  200u m / L  200u m / L  
89 G / L  77 GiL 89 G/L 8.2. 86 GiL X 

8.6 X 6.4 X 9.0 X 
1.7 mg/L 0.09 mg/L 0.61 mg/L 1.4 mg/L 
30 mg/L 40 G / L  36 mg/L 31 mg/L 

760 mg/L 790 mg/L 760 mg/L 770 mg/L 



SAMPLE ID NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***e** TCLp LEACH ****** I 

ARSENIC 
BAR I UM 
CADMIUM 
CHROMIUM 
LEAD 
MERCURY 
NICKEL 
PH 
SELENIUM 
SI LVER 

. .  

PS207BS-B PS207BS- F PS207BS: NE PS207BS-NU PS207BS-NU-D PS207BS-SE 
RINSATE BLANK FIELD BLANK DUPLICATE 

R 
33.0J ug/L 
5.0U ug/L 

lo.m ug/L 
30.0UJ ug/L 
0.2u ug/L 

20.0u ug/L 
5.8 

60.0UJ ug/L 
6.0UJ ug/L 

R 
30.05 ug/L 
5.m ug/L 

lo.w ug/L 
30.OUJ ug/L 
0.2u ug/L 

20.0u ug/L 
4.3 

60.0UJ ug/L 
6.0UJ ug/L 

198J ug/L 
1870J ug/L 
29.0 ug/L 
56.0 ug/L 
30.0UJ ug/L 
0.2U ua/L 

20.0u USiL 
5.9 

60.OUJ ug/L 
6.WJ ug/L 

233J ug/L 
1710J ug/L 2nOJ ug/L 
20.0 ug/L ' 19.0 ug/L 
39.0 ug/L 43.0 ug/L 
30.OUJ ug/L 30.WJ ug/L 
0.2u ug/L 0.2u ug/L 

233J ug/L 

20.0u 5.6 ug/L 20.0u 5.4 ug/L 

6O.OUJ ug/L 60.OUJ ug/L 
6.OUJ ug/L 6.OUJ ug/L 

194J ug/L 
181OJ ug/L 
32.0 ug/L 
43.0 ug/L 
30.0UJ ug/L 
0.2u ug/L 

20.0u ug/L 
5.7 

6D.OUJ ug/L 
6.WJ ug/L 



SA~PLE ID NUMBER: 
SAUPLE TYPE: 

,I-TRICHLORETHANE 
,2-TRICHLORO-1,2,2-TRIFLLJORMTHANE 
,2-TRICHLOROETHANE 

111-DICHLOROETHENE 
2-BUTANONE 
4-HETHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
HETHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHEWE 
TRICHLOROFLUOROHETHANE 

'XYLENE ( t o t a l )  

****** SEHl-VOLATILES ****** 
1,2,4-TRlCHLOROBEWZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAnlNE 
PYRENE 
PYR I D  I NE 

*e**** ALCOHOLS **e*** 

2-ETHOXYETHANOL 
ISOBUTANOL 
HETHANOL 
N-BUTYL ALCOHOL 

PS207BS-su PS207BS-T 
T R I P  BLANK 

45U ug/kg 5u ug/L 

45U ug/kg 5u ug/L 
45U ug/kg 5u u g / L  
91U ug/kg 1ou u g / L  
91U ug/kg 1ou ug/L 

45U ug/kg 5u u g / L  
45U ug/kg 5u u g / L  
45U ug/kg 5u u g / L  
45U ug/kg 5u u g / L  
45U ug/kg 5u ug/L 
45U ug/kg 5u ug/L 
45U ug/kg 5u u g / L  
45U ug/kg 5u u g / L  
32J ug/kg 5u ug/L 
45U ug/kg 5u u g / L  
45U ug/kg 5u u g / L  
45UJ ug/kg 5u u g / L  
45U ug/kg 9 u g / L  

45UJ ug/kg 5UJ ug/L 

91U w/kg 15U ug/L 

3000~ ug/kg 
3000U ,ug/kg 
3000U ug/kg 
3000U ug/kg 
3000U ug/kg 
3000U ug/kg 
3000U ug/kg 
300OU ug/kg 
3000U ug/kg 
3000UJ ug/kg 

500U mg/kg 
1OU m g / k g  
1OU m g / k g  
1OU m g / k g  



SAMPLE I D  NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
et**** INORCANlCS ****e* 

ARSENIC 
BAR IUM 
BORON 
CADMIUM 
CALCIUM 
CHROW I UM 
LEA0 
UACNESIUW 
MERCURY 
NICKEL 
POTASS lUn 
SELENIUM 
SILVER 
SODIUM 

****** MISCELLANEUJS ****** 

AMMON I A 
ATTEREERC - L I Q U I D  LIMIT 
ATTERBERC - PLASTIC INDEX 
ATTEREERG - PLASTIC L I M I T  
BULK DENSITY (DRIED SOLIDS) 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
MOISTURE - GRAVIMETRIC 
MOISTURE - KARL FISHER 
PH 
SPECIFIC GRAVITY 
SWELL TEST 
TOC ( T o t a l  O r g a n i c  C a r b o n )  

***e** ASTM LEACH ****e* 

CHLORIDE 
N I TRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS,TOTAL (AS P )  
SULFATE 
TDS (Total  D i s s o l v e d  S o l i d s )  

36.0UJ mg/kg 
62.25 mg/kg 
349J mg/kg 

20.7J mg/kg 

25.2J mg/kg 
27.0UJ mg/kg 
8170 mg/kg 
0.WJ mg/kg 

18.W mg/kg 
88OOU mg/kg 
54.1UJ mg/kg 

5.4UJ mg/kg 
31200 mg/kg 

21J mg/kg 

0.46J mg/kg 
31 +/- 6J p C i / g  
21 +/-  4J p C i / g  

88.9 x 
49 x 

9.1 
1.1 

7800J mg/kg 

20w mg/L 
80 mg/L 

0.3 mg/L 
23 mg/L 

740 mg/L 

12.4 X 



SAMPLE IO NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*e**** TCLp LEACH *****e 

ARSENIC 
BAR I Un 
CADM I Un 
CHROnlUM 
LEAD 
MERCURY 
NICKEL 

l 9 5 J  ug /L  
166OJ ug/L 
21.0 ug/L 
23.0 ug /L  
3 0 . 0 U J  ug/L 
0.2u ug/L  

20.0u ug/L  
5.7 

60 .OUJ u g / L  
6 . 0 U J  ug /L  

~ ! L E N I U U  
SILVER 



SAMPLE ID NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**e*** VOLATlLES e***** 

1.1.1-TRICHLORETHANE 
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1.1-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE - 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRICHLOROFLWROMETHANE 
XYLENE ( t o t a l )  

****** SEMI-VOLATILES ****** 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1.4-DICHLOROBENZENE 
2,4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-DI-N-PROPYLAMINE 
PYRENE 
PYRIDINE 

*****e ALCOHOLS ****e* 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 

. N-BUTYL ALCOHOL 

5u u g / L  
5u ug/L 
5u u g / L  
5u u g / L  

1ou u g / L  
1ou u g / L  
10u u g / L  
5u ug/1 
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/1 
5u u g / L  
5u u g / L  
5u u g / L  
5u u g / L  
5u ug/L 
5u u g / L  

1ou ug/L 
10u ug/L 
1ou u g / L  
1ou u g / L  
l O U J  u g / L  
1ou u g / L  
1ou u g / L  
1ou ug/L 
l O U J  u g / L  
1OUJ u g / L  

5u 
5u 
5u 
5u 

1 ou 
1 ou 
1 ou 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 
5u 

1ou u g / L  
1ou ug/1 
1ou ug/1 
1ou u g / L  

1ou u g / L  . 
1ou u g / L  
1ou u g / L  

l O U J  u g / L  

10UJ u g / L  
l O U J  ug/L 

26J ug/kg 
lODJ ug/kg 
16u ug/kg 
16U ug/kg 

l80J ug/kg 
32U ug/kg 
32UJ ug/kg 
16u ug/kg 
l6u ug/kg 
16u ug/kg 
16u ug/kg 
16u ug/kg 
16u ug/kg 
16u ug/kg 
11% W k g  

1OOOJ ug/kg 
16u ug/kg 
16u ug/kg 
16u ug/kg 
55U ug/kg 

11OOU ug/kg 
11OOU ug/kg 
l l O W  ug/kg 
110W ug/kg 
l l O O U J  ug/kg 

.11OOU ug/kg 
11OOU ug/kg 
11OOU ug/kg 
l l 0 W  ug/kg 
110WJ ug/kg 

4 9 0 U  ug/kg 
490U ug/kg 
49OU ug/kg 
49Ou ug/kg 
49WJ ug/kg 
4 9 0 U  ug/kg 
49W ug/kg 
49OU ug/kg 
49OUJ ug/kg 
4 9 0 U J  ug/kg 

18u ug/kg 
4 5 5  ug/kg 
18u ug/kg 
18u ug/kg 
87J ug/kg 
36u ug/kg 
36UJ ug/kg 
18u ug/kg 
18u ug/kg 
18u ug/kg 
18u ug/kg 
18uJ ug/kg 
18u ug/kg 
18u ug/kg 
l8uJ ug/kg 

320 ug/kg 
18u ug/kg 
18u ug/kg 
18u ug/kg 
18u ug/kg 

120W 
12DOU 
1200u 
120w 
120OUJ 
120W 
120OU 
1200u 
120ou 
1200u 



SAMPLE IO NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
****e* INORGANlCS ***e** 

ARSENIC 
BAR I UM 
BORON 
CAOM I UM 
CALCIUM 
CHROMIUM 
LEAD 
MAGNESILJM 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

****** MISCELLANEWS ****** 
AMMONIA 
ATTERBERG - LlPUlD LIMIT 
ATTERBERG - PLASTIC INDEX 
ATTERBERG - PLASTIC LIMIT 
BULK DENSITY (ORIEO SOLIOS) 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS BETA 
MOISTURE - GRAVIMETRIC 
MOISTURE - KARL FISHER 
PH 
SPECIF IC  GRAVITY 
SWELL TEST 
TOC (To ta l  Organic Carbon) 

*****e ASTM LEACH ****e* 

CHLORIDE 
N I TRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS,TOTAL (AS P) 
SULFATE 
TDS (Total  Oissolved Solids) 

CS-OOOB CS-000F cs-0001' cs-001 CS - 00 1 D cs-002 
RINSATE BLANK FIELO BLANK TRIP BLANK OUPL I CAT€ 

40.W ug/L 
3 . w  ug/L 

41.0 ug/L 
5.0UJ ug/L 
280 ug/L 

10.0UJ ug/L 
30.W ug/L 
20.0u ug/L 
0.2UJ ug/L 

20.OUJ ug/L 
1200 ug/L 
60.W ug/L 

6.0UJ ug/L 
14105 ug/L 

40.0U ug/L 
3 . w  ug/L 

99.0 ug/L 
5.OUJ ug/L 
242 ug/L 

1O.OUJ ug/L 
30.0U ug/L 
20.0u ug/L 
0.2UJ ug/L 

20.0UJ ug/L 
1730 ug/L 
60.W ug/L 
6.0UJ ug/L 

121OJ- ug/L 

0.005UJ mg/L 0.005UJ mg/L 
3U pCi/L 3U pCi/L 
6U p C i / L  611 pCi/L 

21.9J mg/kg 
217J mg/kg 
687J mg/kg 

4660J mg/kg 

264OJ mg/kg 
182J mg/kg 

24200J mg/kg 
5.0 mg/kg 
738J mg/kg 

62300J mg/kg 
194UJ mg/kg 
156J mg/kg 

84OOOJ mg/kg 

13.5J mg/kg 
94.8J mg/kg 
420J mg/kg 

201DJ mg/kg 

1180J mg/kg 
83.05 mg/kg 

10400J mg/kg 
5-35 mg/kg 
339J mg/kg 

28700J mg/kg 
89.NJ mg/kg 
64.6J mg/kg 

39200J mg/kg 

14.5UJ mg/kg 
215J mg/kg 

1230J mg/kg 
3690J mg/kg 

3190J mg/kg 
l 9 l J  mg/kg 

23300J mg/kg 
12 mg/kg 

902J mg/kg 
67900J mg/kg 

.218UJ mg/kg 
1535 mg/kg 

95900J mg/kg 

180. mg/L 160 mg/L 160 mg/L 
410 mg/L 450 mg/L 440 mg/L 

51 , mg/L 52 mg/L 33 mg/L 
220 mg/L 260 mg/L 210 mg/L 

4600 mg/L 4800 mg/L 5000 m g / ~  

18.0 X 22.2 x 21.0 x 



SAMPLE I D  NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
***e** TCLP LEACH ****e* 

ARSENIC 
BARlUW 
CADM I UH 
CHROMIUM 
LEAD 
MERCURY 
NICKEL 
PH 
SELENIUM 
SILVER 

, 

i 
CS-OOOB CS-OOOF CS-0001 cs-001 CS- OOlD  cs-002 
RINSATE BLANK FIELD BLANK TRIP BLANK DUPL I CAT€ 

R R 

R R 
59.0J ug/L 64.OJ ug/L 

50.0 ug/L 1O.OUJ ug/L 
3O.OU ug/L 30.W ug/L 

0.2u ug/L 0.2u ug/L 
2O.OUJ ug/L 20.OUJ ug/L 
6.0 5.9 

87.0.1 ug/L 60.WJ ug/L 
30.0U ug/L 6.0U ug/L 

224J ug/L 282J .ug/L 
530J ug/L 369U ug/L 

148005 ug/L ' 17400 ug/L 
3265 ug/L 2145 ug/L 

30.W ug/L 30.W ug/L 
0.2u ug/L 0.2u ug/L 

70105 4.9 ug/L 6990J 4.8 ug/L 

60.0UJ ug/L 60.OU.J ug/L 
6.W ug/L 11.0 ug/L 

243J ug/L 

25900J ug/L 
485J ug/L 
30.W ug/L 
0.9 ug/L 

8300J ug/L 
4.6 

60.WJ ug/L 
10.0 ug/L 

MOU ug/L 



SAMPLE I D  NUMBER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COMPOUND _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _  

1,1,1-TRICHLORETHANE 
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 
1,1,2-TRICHLOROETHANE 
1,l-DICHLOROETHENE 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
ETHYL ACETATE 
ETHYL ETHER 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TETRACHLOROETHENE 
TOLUENE 
TRICHLORETHENE 
TRICHLOROFLUOROMETHANE 
XYLENE (total 1 

****** SEMI-VOLATILES ****** 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,4-DINITROTOLUENE 
2-NITROPROPANE 
ACENAPHTHENE 
CYCLOHEXANONE 
N-NITROSO-D1-N-PROPYLAHINE 
PYRENE 
PYRIDINE 

et**** ALCOHOLS ****** 

2-ETHOXYETHANOL 
ISOBUTANOL 
METHANOL 
N-BUTYL ALCOHOL 

29 ug/kg 
l50J ug/kg 
16u ug/kg 
16u ug/kg 

130J ug/kg 
3 1 U  ug/kg 
31UJ ug/kg 
16u ug/kg 
16u ug/kg 
16u ug/kg 
16u w/kg  
16uJ ug/kg 
16u ug/kg 
16u ug/kg 
16uJ ug/kg 

8 3 0 5  ug/kg 
16u ug/kg 
16u ug/kg 
l6uJ ug/kg 
49u ug/kg 

1OOW ug/kg 
1 0 0 0 ~  ug/kg 
l O O W  ug/kg 
1000~ ug/kg 
1OOOUJ ug/kg 
IOOOU ug/kg 
1OOOU ug/kg 
lOOOU ug/kg 
lOOOU ug/kg 
lODOUJ ug/kg 

500u mg/kg 
1Ou mg/kg 
1Ou m/kg 
1Ou m/kg 



SAMPLE I D  NUMEER: 
SAMPLE TYPE: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
e***** lNORGANlCS ****** 

ARSENIC . 
BARIUM 
BORON 
CADM I UM 
CALC I UM 

MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SGD I UW 

****** MlSCELLANEDUS ****** 
AMMON 1 A 
ATTEREERG - L I Q U I D  L I M I T  
ATTERBERG - PLASTIC INDEX 
ATTEREERG - PLASTIC L I M I T  
BULK DENSITY (DRIED SOLIDS) 
CYANIDE - AMENABLE 
CYANIDE - TOTAL 
GROSS ALPHA 
GROSS EETA 

MOISTURE - KARL FISHER 
OH 

MOISTURE - GRAVIMETRIC 

i P E C l F l C  GRAVITY 
SUELL TEST 
TOC (Total  Organic C a r b o n )  

CHLORIDE 
NITRATE 
PERCENT RECOVERY OF SOLIDS 
PHOSPHORUS,TOTAL (AS P )  
SULFATE 
TDS (Total  D i s s o l v e d  Solids) 

12.5UJ mg/kg 
207J mg/kg 

1380J mg/kg 
4280J mg/kg 

2900J mg/kg 
187J mg/kg 

241OOJ mg/kg 
14 mg/kg 

822J mg/kg 
67100J mg/kg 

18NJ mg/kg 
166J mg/kg 

96300J mg/kg 

71 mg/kg 

l lOJ mg/kg 
4700+-500 pCi/g 

600+-60 pCi/g 
67.95 .X 

9.8 

bGOOJ mg/kg 

170 mg/L 
420 mg/L 

21.4 X 
47 mg/L 

280 mg/L 
5400 mg/L 

P 



ARSENIC 
BAR IUM 
CADH I UM 
CHROMIUM 
LEAD 
MERCURY 
NICKEL 

E L i ,  
SI LVER 

CS-003 

231J ug/L 
291U ug/L 

24500J ug/L 
425J ug/L 

34.0 ug/L 
4.9 ug/L. 

TJOOJ ug/L 

60.0UJ ug/L 
10.0 ug/L 

, 4.7  

' I  
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fsbHALLIBURTON NUS I 
I ysy Environmental Corporation INTERNAL CORRESPONDENCE 

TO: RICE NINESTEEL 

FROM t KENT WEAVER dg’ 

BUBJECT: ORGANIC DATA VALIDATION - VOA/BNAs 
ROCKY FLAT8 
CASE NO. RFPl, 8DG PKGl 

8AMPLES : 

Volatiles: 

C-19-10-1-331 

DATE: OCTOBER 28, 1991 

COPIES: Do A. SCBEIB 

13/soil/PS207BC-NE, PS207BC-NW, PS207BC-SE, PS207BC-SW 
PS207BN-NE, PS207BN-NW, PS207BN-SE, PS207BN-SW, 
PS207BS-NE, PS207BS-NW, PS207BS-NWD, PS207BS-SE, 
PS207BS-SW 

23/aqueous/PS207BC-T, PS207BN-T, PS207BS-B, PS207BS-F,. 
PS207BS-T, PW207BC-NE, PW207BC-NW, PW207BC-SE, 
PW207BC-SW, PW207BC-T, PW207BN-NE, PW207BN-NW, 
PW207BN-SE, PW207BN-SW, PW207BN-T, PW207BS-B, 
PW207BS-F, PW207BS-NE, PW207BS-NW, PW207BS-NWD, 
PW207BS-SE, PW207BS-SW, PW207BS-T 

Semivolatiles: 

17/aqueous/PS207BS-B, PS207BS-F, PW207BC-NE, PW207BC-NW, 
PW207BC-SE, PW207BC-SW, PW207BN-NE, PW207BN-NW, 
PW207BN-SE, PW207BN-SW, PW207BS-F, PW207BS-NE, 
PWZO7BS-NW, PW207BS-NWD, PW207BS-SE, PW207BS-SW 
PW2 07BS-B 

A validation was performed on the organic analytical data from the 
volatile and semivolatile fractions of Case No. RFP 1, SDG PKG 1, 
low level soil and aqueous samples collected by HALLIBURTON NUS 
Environmental Corporation at the Rocky Flats site. The-data were 
reviewed with reference to the EPA ttFunctional Guidelines for 
Evaluating Organic Analysest1 as applied for use within Region VI11 
and were evaluated based on the following parameters: 

HALLIBURTON NUS .I 
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* 0 

4 0 

* 0 

0 

0 

0 

* 0 

* 0 

? 0 

* 0 

0 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Blanks 
Surrogate Spike Recoveries 
Matrix Spike/Matrix Spike Duplicate Results 
Field Duplicate Performance 
Internal Standard Precision 
Compound Identification 
Compound Quantification 

* - All quality control criteria were met for this parameter. 
The attached Table I summarizes the validation recommendations 
which were based on the followincr information: 

CALIBRATIONS 

The following tables summarize calibration non-compliances and 
corresponding actions. The key associated with these tables i’s 
presented on page six of this memorandum. 

Volatiles 

IC 
COmDOUnd 08/21/91 
trichlorofluoromethane xx 
1,1,2-trichloro-1,2,2-trifluoroethane xx 

trichloroethene X 

(a.k.a. freon-113) 
X acetone 

Associated Samples: PS207BC-(NE,NW,SE,SW), PS207BN-T, 
PS207BS- (B, F, NW, NWD, SW, T) , PW207BS- 
(B, F, NE, NW, SE, SW, T) 

Nondetects for trichlorofluoromethane and freon-113 in these 
samples are qualif led as estimated, YJJtV. Positive results for 
trichloroethene in sample PS207BS-NW and acetone in four samples 
are qualified as estimated, tVJVt. No other qualifications were made 
as either no positive results were reported for the other compounds 
in affected samples or affected positive results are qualified due 
to blank contamination. 

, 

HALLIBURTON NUS 



C 
I 
1 

C - 1 9 - 1 0 - 1 - 3 3 1  
Mr. R i c h  N i n e s t e e l  
O c t o b e r  2 8 ,  1 9 9 1  
P a g e  Three 

Compound 
acetone 
4-methyl-2-pentanone 

cc 
08 119191 
, x  

X 

Associated Samples: PW207BN-(NW,NE,SE) 

No qualifications were made because no positive results were 
reported for these compounds in affected samples. 

ComDound 
acetone 
carbon disulfide 
trichlorofluoromethane 
freon-113 
ethyl ether 
l,l,l-trichloroethane 
carbon tetrachloride 
trichloroethene 
1,1,2-trichloroethane 

cc 
08/20/91 

xx 
xx 
xx 
xx 
xx 
X 
X 
X 
X 

Associated Samples: PS207BN-(NW,NE,SW,SE) 

Nondetects for acetone, carbon disulfide, trichlorofluoromethane, 
freon-113, and ethyl ether in these samples are qualified as 
estimated, I I U J f l .  No other qualifications were made as no positive 
results were reported for the other compounds in affected samples. 

Compound 
acetone 
carbon disulfide 
4-methyl-2-pentanone 
l,l,l-trichloroethane 
carbon tetEachloride 
benzene 
trichlorofluoromethane 
ethyl ether 
ethyl acetate 

Associated Samples: 

cc 
08/20/91 

xx 
xx 
xx 
X 
X 
X 
X 
X 
X 

PS207BC-T, PW207BC-(T,NW,NE, SW,SE) , 
PW207BN-(T,SW), PW207BS-NWD. 

HALLIBURTON NUS 
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Nondetects for acetone, carbon disulfide, and 4-methyl-2-pentanone 
(not qualified for blank contamination) are qualified as estimated, 
vlUJ1l, in affected samples. No other qualifications were made as no 
positive results were reported for the other compounds in affected 
samples. 

ComRound 
trichloroethene 
4-methyl-2-pentanone 
ethyl acetate 

cc 
08/21/91 

X 
X 
X 

Associated Samples: PS207BS-SW 

No actions were required as no positive results were reported for 
these compounds in the affected samples. 

I 

cc 
Compound 
f reon-113 

08/21/91 
X 

Associated Samples: PS207BC-(NWfNE,SW,SE), PS207BS-(NW,NWD) 

No actions were required as no positive results were reported for 
this compound in the affected samples. 

Compound 
acetone 
4-methyl-2-pentanone 
ethyl acetate 

cc 
08/22/91 

X 
X 
X 

Associated Samples: PS207BN-T, PW207BS-(NW,NE,SE,SWfB) 

The positive result for acetone in sample PS207BN-T is qualified as 
estimated, l l J I 1 .  No other qualifications were made because no 
positive results were reported for these compounds in affected 
samples which were not qualified due to blank contamination. 

HALLIBURTON %US 
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Compound 
acetone 
carbon disulfide 
trichlorofluoromethane 
ethyl acetate 

cc 
08/26/91 

xx 
X 
X 
X 

Associated Samples: PS207BS-(NE,SE) 

Nondetects for acetone are qualified as,estimated, ItUJIt,  in these . 
samples.. No other qualifications were made as no positive results 
were reported for the other compounds in the affected samples. 

cc 
Compound 
1 ;1, 1-trichloroethane 

08/27/91 
X 

Associated Samples: PS207BS-(T,B,F), PW207BS-(T,F) 

No actions were required as no positive results were reported for 
this compound in the affected samples. 

Semivolatiles 

Compound 
pyridine 
2-fluorobiphenyl 

cc 
08/30/91 

xx 
X 

1,2,4-trichlorobenzene X 

Associated Samples: PW207BN-(NW,NE,SW,SE), PW207BC- 
(NW,NE,SW,SE) 

Nondetects for pyridine in these samples are qualified as 
estimated,ilUJiv. No other qualifications were made as no positive 
results were reported for the other compound in affected samples. 

cc 
ComDound 08 /30/91 
pyridine xx 
1,2,4-trichlorobenzene X 

Associated samples: PS207BN- (NW,NE, SW, SE) , PS207BC- 
(NW, NE, SW, SE) 

HALLIBURTOK NUS 
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Nondetects for pyridine in these samples are qualified as 
estimated,ltUJfl. No other qualifications were made as no positive 
results were reported for the other compound in affected samples. 

cc 
Compound 
pyridine 
2-fluorobiphenyl 
1,2,4,-trichlorobenzene 

09/01/91 
xx 
X 
X 

Associated Samples: PW207BS-(NW,NWD,NE,SW,SE,B,F), PS207BS-B 

Nondetects for pyridine are qualified as estimated,I1UJtt, in these 
samples. No other qualifications were made as no positive results 
were reported for the other compounds in affected samples. 

COmDOUnd 
pyridine 

cc 
09/06/91 

xx 
Associated Samples: PS207BS-F 

The nondetect for pyridine in the associated sample is qualified as 
estimated, t r U J g l .  

cc 
Compound 
pyridine 
pyrene 

09/10/91 
xx 
X 

Associated Samples: PS207BS- (NW, NWD, NE, SW, SE) 

Nondetects for pyridine are qualified as estimated,tlUJ1t, 
samples. 
were reported for pyrene in affected samples. 

in these 
No other qualifications were made as no positive results 

ComDound 
pyridine 
1,2,4-trichlorobenzene 
2,4-dinitrotoluene 

cc 
09/12/91 

xx 
X 
X 

Associated Samples: PS207BS-FRE f 

HALLIBCRTOX h'CS 
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The nondetect for pyridine in the associated sample is qualified as 
estimated, l t U J 1 t .  No other qualifications were made as no positive 
results were reported for the other compounds,in affected samples. 

Calibration Kev: 

X - Percent RSD > 30; percent D > 25; Estimate (J)  positive 

xx - Percent RSD > 50; percent D > 50; Estimate (J)  positive 
results. . 

results and estimate (UJ) nondetects. - 

BLANKS 

Volatiles 

Laboratory method rinsate, field, and trip blanks contained the 
following contaminants in the maximum amounts indicated below: 

Waters: 
Compound Maximum Concentration 

acetone 15 ug/l 
methylene chloride 6 ug/kg 

2-butanone 5 ug/kg 
f reon-113 25 ug/kg 
ethylbenzene 3 ug/l 
total xylenes 9 ug/l 
4-methyl-2-pentanone 5 w/kg 

Associated Samples: All waters 

Soils: Compound Maximum Concentration 
acetone 33 ug/l 
toluene 4 ug/l 
total xylenes 4 ug/l 

Associated Samples: All soils 

Action levels of ten times the maximum amount of common 
contaminants and five times the maximum amount of the other 
contaminants were used to evaluate the data. 

Blank Actions: 

o Value < CRQL; report CRQL followed by a U. 
o Value > CRQL and < action level; report value followed by a U. 
o Value > CRQL and > action level; report value unqualified. 

HALLIBURTON SL'S 
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No actions were taken for 2-butanone, freon, ethylbenzene, and 4- 
methyl'-2-pentanone in affected samples as no positive results were 
reported for these compounds. 

SURROGATE SPIKE RECOVERIES 

The percent recoveries of the following surrogates do not meet the 
Contract Required Recovery (CRR) range: 

Percent 
Sample ComDound Recovery 9C Limits 
PW2 07BS-NW 1,2-Dichloroethane-d4 118 76-114 
PS207BS-F 2-Fluorobiphenyl 38 43-116 

Terphenyl 32 33-141 

Surroaate Recoverv Actions: 
0 Percent Recovery < 10%; Estimate (J) positive 

results and Reject (R) all nondetects. 
a Percent Recovery 10% - CRR; Estimate, (J) 

positive results and (UJ) all nondetects. 
0 Percent Recovery > CRR; Estimate (J) positive 

results and (UJ) all nondetects. 

Associated nondetects for samples PW207BS-NW and PS207BS-F are 
qualified as estimated, t t U J t t .  Associated positive results are 
qualified due to blank contamination, therefore,, no further actions 
were required. 

Internal Standards 

The internal standard areas for the following samples were outside 
the quality control (QC) limits: 

Volat i les 
Internal 

Sample Standard 
PS207BN-NE BCM 

DFB 
CBZ 

PS207BN-SE BCM 
DFB 
CBZ 

PS207BN-SW CBZ 

Area 
58100 
254000 
83500 
51900 
255000 
88700 
91600 

OC Limits 
58500-234000 
258000-1032000 
122000-488000 
58500-234000 
258000-1032000 
122000-488000 
122000-488000 

HALLIBURTC .. VCS 
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BCM - Bromochloromethane 
DFB - 1,4-difluorobenzene 
CBZ - Chlorobenzene 

Semivolatiles 

Sample 
PS207BC-NE 
PS207BC-SE 

PS207BC-SW 

PS2 0 7 BN-NW 
PS207BS-NWD 
PS207BS-B 
PW2 07BS-B 
PW2 07BS-F 
PW207BS-SW 

Internal 
Standard 

ANT 
NPT 
ANT 
PHN 
ANT 
PHN 
PHN 
PRY 
CRY 
CRY 

. CRY 
CRY 

ANT - Acenaphthene 
NPT - Naphthalene-d8 
PHN - Phenanthrene-dl0 
CRY - Chrysene-dl2 
PRY - Perylene-dl2 

Area 
20200 
38900 
17100 
23000 
19200 
22900 
25100 
64100 
7180 
7670 
8080 
9430 

OC Limits 
21750-87000 
39800-159200 
21750-87000 
26000-104000 
21750-87000 
26000-104000 
26000-104000 
16000-64000 
9750-39000 
9750-39000 
9750-39000 
9750-39000 

\ 

Internal Standards Actions: 
0 Internal standard area outside QC limits; (J) 

positive results and (UJ) all associated 
nondetects. 

0 Reject (R) data if internal standards are 
extremely poor. 

Associated nondetects in samples PS207BN-NE, PS207BN-SE, PS207BN- 
SW, PS207BC-NE, PS207BC-SE, PS207BS-B, PW207BS-B, PW207BS-P, and 
PW207BS-SW are qualified as estimated, ltUJ1l. 

No other problems were.encountered in this case. 

HALLIBLRTON NCS 
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ROCKY FLATS SITE 
CASE NO. R F P l ,  8 D G  P K G l  

TABLE I - RECOMMENDATION SUMMARY 

Sample Volatile Semivolatiles 

PS207BC-NE 
PS207BC-NW 
PS207BC-SE 
PS207BC-SW 
PS207BC-T 
PS207BN-NE 
PS207BN-NW 
.PS207BN-SE 
PS207BN-SW 
PS207BN-T 
PS207BS-B 
PS2 07BS-F 
PS207BS-NE 
PS207BS-NW 
PS207BS-NWD 
PS207BS-SE 
PS207BS-SW 
PS207BS-T 
PW2 07BC-NE 
PW2 07BC-NW 
PW207BC-SE 
PW207BC-SW 
PW207BC-T 
PW2 07BN-NE 
PW207BN-NW 
PW207BN-SE 
PW207BN-SW 
PW2 07BN-T 
PW207BS-B 
PW207BS-F 
PW207BS-NE 
PW207BS-NW 
PW207BS-NWD 
PW207BS-SE 
PW207BS-SW 
PW207BS-T 

HALLIBURTOK NUS 
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A I -  

A2 - 

A3 - 

A4 - 

J1- 

J* - 
J3 - 
J4 - 

J5-  

J6 -  

J' - 

J8- 

J9 - 

Change positive result for methylene chloride to a revised 
detection limit because of blank contamination. 

Change positive result for acetone to a revised detection 
limit because of blank contamination. 

Change positive result for total xylenes to a revised 
detection limit because of blank contamination. 

Change positive result for toluene to a revised detection 
limit because of blank contamination. 

Estimate llJ1l positive results which are less than the CRQL. 

Estimate eUJ1l nondetect for acetone due to %D > 50. 

.Estimate c'UJ1v nondetect f o r  carbon disulfide due to %D > 50.  

Estimate vlUJvl nondetect for trichlorofluoromethane due to %D 
> 50.  

Estimate IWJvl nondetect for freon-113 due to %D > 50. 

Estimate ltUJ1l nondetect for ethyl ether due to %D > 50. 

Estimate rlUJ1q nondetect for trichlorof luoromethane due to %RSD 
> 50. 

Estimate IlUJ" nondetect for freon-113 due to %RSD > 50. 

Estimate lWJgv nondetect for 4-methyl-2-pentanone due to %D > 
50 .. 

JIO- Estimate vlJ1t positive result for trichloroethene due to %D > 
25. 

J l l -  Estimate llUJ1l all nondetects due to poor surrogate recovery. 

Jr2-  Estimate aUJ1l associated nondetects due to poor internal 

J13- Estimate IWJ" nondetect' for pyridine due to %D > 50. 

J14- Estimate IIUJII associated nondetects due to poor internal 

standards. 

' standards. 

HALLIBL'RTON SCS 
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TO: , RICH NINESTEEL 

INTERNAL CORRESPONDENCE 

C-49-11-1-216 

DATE: NOVEMBER 19, 1991 

FROM : DWAYNE S. MOCK cc : D. A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATIO t0A 
ROCKY FLATS 
CASE NO. RFP1, SDG PKGl 

Selected TAL Metals: 

17/waters/PS-207BS-B, PS-207BS-F, PW-207BC-NE 
PW-207BC-NW, PW-207BC-SE, PW-207BC-SW 
PW-207BN-NEt PW-207BN-NWt PW-207BN-SE 
PW-207BN-SWt PW-207BS-B, PW-207BS-F 
PW-207BS-NEt PW-207BS-NWt PW-207BS-SE 
PW-207BS-SW, PW-207BS-NW-D 

13/soil/PS-207BC-NE, PS-207BC-NW, PS-207BC-SE 
PS-207BC-SW, PS-207BN-NE, PS-207BN-NW 
PS-207BN-SE, PS-207BN-SW, PS-207BS-NE 
PS-207BS-NWt PS-207BS-SE, PS-207BS-SW 
PS - 2 0 7BS-NW-D 

A validation Jas performed on the inorganic analytical data from 
Case No. RFP1, SDG PKG1, water and sludge samples collected by 
HALLIBURTON NUS Environmental Corporation at the Rocky Flats site. 
The data were reviewed with reference to the EPA "Functional 
Guidelines for Evaluating Inorganic Analyses" as applied for use 
within Region VIII, and were evaluated based on the following 
parameters: 

* 0 
* 0 
* 0 

0 
ib 0 

0 
0 
0 
0 

* 0 
* 0 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Control Sample Results 
Laboratory Duplicates 
Field Duplicate Precision 
Detection Limits 
Sample Quantitation 

* -  All quality control criteria were met for this parameter. 
An ICP serial dilution analysis was required by the analysis 
method. This analysis was not performed by the laboratory. 
Consequently, the sample data were not evaluated for this 
parameter. 
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The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 

Blanks 

Samples PS-207BS-B, PS-207BS-F, PW-207BS-B and PW-207BS-F are 
rinsate and field blanks and according to validation protocol are 
only qualified on the basis of laboratory method blank 
contamination. 

Laboratory method, field and rinsate blank analyses yielded the 
following contaminants in the maximum concentrations indicated: 

Maximum Action 
Analvte Concentration (ug/l) Level (ug/l) 

boron 
magnes ium 
pot ass ium 
silver 
sodium 

14.. 0 
41.0 

9.0 
1000 

581 

70.0 
205 
5000 

2900 
45.0 

Sample Affected: All 

Blank Actions: 

Value > IDL and < Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Individual sample size, dilution factors and moisture content were 
considered prior to the application of all actions levels. No 
actions were taken for magnesium because all sample concentrations 
for this analyte are above the action level. 

ICP Interference Check Sample Results 

ICP interferences were noted for chromium during the Interference 
Check Sample ( I C s )  analysis. Suppression due to high calcium 
sample concentrations may exist for samples PS-207BN-SE and PS- 
207BN-SW. Estimated interferences were calculated for these 
samples. Positive results for chromium in these samples are 
qualified as estimated, (J), since estimated interferences were < 
50% of the reported sample results, 

Matrix SDike Recoveries 

Matrix Spike (MS) Percent Recoveries (%Rs) for boron in both 
matrices were extremely low ( <  30%). Positive results for this 

HALLIBURTON NUS 



I 
1 
I 
D 
I 
1 
D 
8 
I 
1 
I 
I 
I 
8 
D 
II 

C-49-11-1-216 
Mr. Rich Ninesteel 
November 19, 1991 
Page Three c 

analyte in all samples (not qualified due to blank contamination) 
are qualified as estimated, (J); no nondetects were reported. 

MS %Rs for arsenic, cadmium, selenium and silver in the sludge 
matrix were below the 75% quality control limit (yet > 30%). 
Positive results (not qualified on the basis of blank 
contamination) and nondetects for these analytes in sludge samples 
are qualified as estimated, (J) and (UJ), respectively; no positive 
results were reported for selenium and no nondetects were reported 
for cadmium. 

MS %Rs for barium, chromium, lead and nickel exceeded the 125% 
upper quality control limit for the sludge matrix. Positive 
results for these'analytes in affected samples are qualified as 
estimated, (J). 

Laboratory Control SamDle Results 

So'lid Laboratory Control Sample (LCS) concentrations for barium and 
selenium fell below the respective lower quality control limit. 
Positive barium results and nondetects for selenium in sludge 
samples are qualified as .estimated, (J) and (UJ), respectively; no 
positive results were reported for selenium and no nondetects were 
reported for barium. 

Laboratory Duplicates 

The Relative Percent Difference (RPD) for chromium exceeded the 20% 
quality control criterion for the water matrix. Chromium sample 
data in waters (not qualified based on blank contamination) are 
qualified as estimated, (J) and (UJ). 

The RPD for mercury exceeded the 35% quality control criterion for 
the sludge matrix. Sample data for mercury in sludges are 
qualified as estimated, (J) and (UJ). 

Field Duplicate Precision 

RPDs for lead, arsenic and mercury exceeded the 30% quality control 
criterion for the water field duplicate pair. Positive results and 
nondetects for these 'analytes in waters are qualified as estimated, 
(J) and (UJ), respectively. 

The RPD for chromium in the sludge field duplicate pair was high ( >  
5 0 % ) .  Positive results (not qualified because of blank 
contamination) and nondetects for chromium in sludges are qualified 
as estimated, (J) and (UJ), respectively. 

1 
I 
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Overall Assessment of t h e  Data 

The data are acceptable for use as qualified. Several analytes 
were detected as contaminants in the field, rinsate and/or 
laboratory method blanks. Matrix spike recoveries for several 
analytes were noncompliant resulting in the estimation of 
associated sample data. Chromium results in two samples were 
estimated because of ICP interferences due to high calcium sample 
concentrations. Some sample data for chromium, mercury, arsenic 
and lead were estimated due to laboratory and/or field duplicate 
imprecision, Sludge sample results for barium and selenuim were 
also estimated due to low solid LCS concentrations. No other 
problems were encountered. 

HALLIBURTON NUS 
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ROCKY FLATS 
CASE NO. RFP1, SDG PKGl 

TABLE 1 - RECOMMENDATION SUMMARY 

Arsenic J 2 , 7  Mercury 5 5 . 7  
Barium J 3 , 4  Nickel J3 
Boron A', J' Pot ass i um A' 
Cadmium I J2 

Silver A', J2 
Sodium A I  

Selenium ~ 2 t 4  

C hromi um j J , 6 , 8 , 9  

Lead 5 3 ' 7  

Magnesium 

If 

A I  

J' 

J2 

JJ 

J4 

J5 

J6 

5' 

J8 

J9 

the field is left blank, the qualifier is A - Accept all data. 
Accept data, but raise sample detection limit (where 
appropriate) to a revised detection limit due to blank 
contamination. 

Estimate (J) positive results in al1,samples due to 
extremely low MS recovery for both matrices. 

Estimate ( J )  positive results and ( U J )  nondetects in 
soil samples due to MS %R < 75% but > 30%. 

Estimate ( J )  positive results in soils due to high 
MS recovery. 

Estimate (J) positive barium results and ( U J )  selenium 
nondetects in soil samples due to low concentrations for 
the solid LCS. 

Estimate ( J )  positive results and ( U J )  nondetects in 
soils because of poor laboratory duplicate precision. 

Estimate ( J )  positive results and ( U J )  nondetects in 
waters because of laboratory duplicate RPD > 20%. 

Estimate (J) positive results and ( U J )  nondetects in 
soils due to field duplicate imprecision. 

Estimate ( J )  positive results and ( U J )  nondetects in 
waters due to poor field duplicate precision. 

Estimate ( J )  positive results in two samples due to ICP 
interferences caused by high calcium sample 
concentrations. 

HALLIBURTON NUS ' 
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C-49-10-1-334 

TO: RICH NINESTEEL DATE: OCTOBBR 29, 1991 

cc: D. A. SCBEIB FROM: KAREN M. SMECKER rcad 
SUBJECT: INORGANIC DATA VALIDATION 

ROCKY FLATS 
. CASE NO. RFPlA, 8W PRGlA 

SAMPLES: 15/waters/PW-207BC-NE, PW-207BC-NW 
PW-207BC-SE, PW-207BC-SW 
PW-207BN-NE, PW-207BN-NW 
PW-207BN-SE, PW-207BN-SW 
PW-207BS-NE, PW-207BS-NW 
PW-207BS-NW-D, PW-207BS-SE 
PW-207BS-SW, PW-207BS-B 
PW-207BS-F 

15/sludges/PS-207BC-NE, PS-207BC-NW 
PS-207BC-SE, PS-207BC-SW 
PS-207BN-NE, PS-207BN-NW 
PS-207BN-SE, PS-207BN-SW 
PS-207BS-NE, PS-207BS-NW 
PS-207BS-NW-D, PS-207BS-SE 
PS-207BS-SW, PS-207BS-B 
PS-207BS-F 

A validation was performed on the inorganic analytical data from 
Case No. RFPlA, SDG PKGlA, pond water and pond sludge samples, 
collected by HALLIBURTON NUS Environmental Corporation at the Rocky 
Flats site. The water samples and the TCLP extracts from the 
sludge samples were analyzed' for arsenic, barium, cadmium, 
chromium, lead, mercury, nickel, selenium and silver. The data 
were reviewed with reference to the EPA "Functional Guidelines for 
Evaluating Inorganic Analyses" as applied for use within Region 
VIII, and were evaluated based on the following parameters: 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Control Sample Results 
Field Duplicate Precision 
Detection Limits 
Sample Quantitation 

* - All quality control criteria were met for this parameter. 
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Laboratory duplicate and ICP serial dilution analyses are required 
by the analysis method. These analyses were not performed by the 
laboratory, therefore, sample data were not evaluated for these 1 

parameters. 

The attached Table 1 summarizes the validation recommendations 
which were,based on the followina informatioq: 

Data Comleteness  

The chromium result for sample PS-207BS-NW-D was inadvertently 
omitted from the Form I report for this sample. After a review of 
the raw data, the sample result was transcribed onto the Form I by 
the validator. 

Blanks 

Samples PW-207BS-B, PW-207BS-F, PS-207BS-B and PS-207BS-F are 
rinsate and field blanks and according to validation protocol are 
only qualified on the basis of laboratory method blank 
contamination. 

Laboratory method, field and rinsate blank analyses yielded the 
following contaminants in the maximum concentrations indicated: 

Analvte 

silver 
barium 

Maximum Action 
Concentration (ug/l) Level (ug/l) 

. .  7.0 
41.0 

35.0 
2 0 5  

Sample Affected: All 

Blank Actions: 

Value > IDL and c Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Dilution factors were considered prior to the application of these 
actions levels. 

I C P  Interference Check SamDle Results 

ICP interferences were noted for cadmium during the Interference 
Check Sample (ICs) analysis. Suppression due to high calcium 
sample concentrations may exist; seven samples were affected. 
Estimated intferences were calculated for these samples. Positive 
cadmium results in samples PS-207BN-SW and PS-207BN-NE are 

HALLIBURTON NUS 
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considered unreliable and qualified as rejected, (R), because the 
estimated interference was > 50% of the reported sample result. 
Positive cadmium results in samples PS-207BN-NW, PS-207BN-SE, PS- 
207BC-NE, PS-207BC-SW and PS-207BC-SE are qualified as estimated, 
(J), since the estimated intference was < 50% of the reported 
sample result. 

natrix SDike Recoveries 

Matrix Spike (MS) recoveries for barium in the water matrix and 
arsenic in both matrices were extremely low (< 30%). Positive 
results for these analytes in affected samples are qualified as 
estimated, (J) . Nondetects for arsenic in all samples are 
considered unreliable and qualified as rejected, (R) ; no nondetects 
were reported for barium in water samples. 

MS Percent Recoveries (%Rs) for lead in the water matrix and 
selenium and silver in both matrices were below the 75% quality 
control limit (yet > 30%). Nondetects for these analytes in 
affected samples are qualified as estimated, (UJ); no positive 
results were reported for selenium and positive silver results are 
qualified due to blank contamination. 

Laboratory Control SamDle Results 

The Laboratory Control Sample (LCS) %R for selenium was low ( <  
80%) Only nondetects were reported for this analyte, and these 
results are qualified as estimated, (UJ). 

Field Duplicate Preoiaioq 

The Relative Percent Difference (RPD) for barium exceeded the 30% 
quality control criterion for the sludge field duplicate pair. No 
nondetects were reported for barium in sludges; positive results 
for this analyte in these samples are qualified as estimated, (J). 

Overall Asaaara ont of tho Data 

The data are acceptable for use as qualified. Silver and barium 
were identified as contaminants in the field, rinsate and/or 
laboratory method blanks. Matrix spike recoveries for several 
analytes were low resulting in the estimation or rejection of 
associated sample data. Several sample results for cadmium were 
estimated or rejected due to interferences stemming from high 
sample concentrations for calcium. All selenium results were 
estimated because of low LCS recovery. Field duplicate imprecision 
was noted for barium in the sludges. No other problems were 
encountered. 

HALLIBURTON NUS 
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ROCKY FLATS 
CA8E NO. RFPlA; 8 D 0  PKOlA 

TABLE 1 0 RECOMMENDATION SUMMARY 

Arsenic Rl, J1 Mercury Rlt J1 
Barium All Jlt J4 Nickel 
Cadmium R2, Js Selenium J2, J3 
Chromium Silver A', J2 
Lead J2 

If 

A1 

J1 

J* 

J3 

J4 

. Js 

R1 

R2 

field is left blank, the qualifier is A - Accept all data. 
Accept data, but raise sample detection limit (where 
appropriate) to a revised detection limit due to blank 
contamination. 

Estimate (J) positive results in affected samples due to 
extremely low MS recovery. 

Estimate (UJ) nondetects in affected samples due to MS %R 
< 75 but > 30. 

Estimate (UJ) nondetects in all samples due to low LCS 
recovery. 

Estimate (J) positive results in sludges due t.0 poor 
field duplicate precision. 

Estimate (J) positive results in samples PS-207BN-NW, PS- 
207BN-SE, PS-207BC-NE, PS-207BC-SW and PS-207BC-SE due to 
ICP interferences caused by high calcium sample 
concentrations. 

Reject (R) nondetects in all samples due to MS %R c 30. 

Reject (R) positive results in samples PS-207BN-SW and 
PS-207BN-NE due to ICP interferences caused by high 
calcium sample concentrations. 

HALLIBURTON NUS 
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C-49-11-1-257 

TO : RICH NINESTEEL DATE: NOVEMBER 21, 1991 

FROM : DWAYNE S. MOCK COPIES: D. A .  SCHEIB 
t;lA 

SUBJECT: ORGANIC DATA VALIDATION - \IOA/BNAs 
ROCKY FLATS 
CASE NO. RFP2, SDG PKG2 

SAMPLES: ' 

Volatiles: 

10/~0il/CS-002, CS-003, CS-001, CS-OOlD, PS-207A-NEt PS-207C-C 
PS-207C-CB, PS-2O7C-NWt PS-207C-NW-D, PS-207C-SW 

25/aqueous/CW-001, CW-001-D, CW-002, CW-003, PW-207A-NE, PW-207A-NW 
PW-207A-SE, PW-207C-NE, PW-207C-NE-D, PW-207C-NW 
PW-207C-SE, PW-207C-SW, PW-207C-T, CW-000-B, CW-000-F 
CW-000-T, PS-207C-B, PS-207C-F, PS-207C-T, PW-207A-T 
PW-207C-B, PW-207C-F, CS-000-B, CS-000-F, CS-000-T 

Semivolatiles: 

lO/soil/CS-001, CS-001-D, CS-002, CS-003, PS-207A-NE, PS-207C-C 
PS-207C-NWt PS-207C-NW-D, PS-207C-SW, PS-207C-CB 

20/aqueous/.CW-001, CW-001-D, CW-002, CW-003, PW-207A-NE, PW-207A-NW 
PW-207A-SE, PW-207C-NE, PW-ZO7C-NE-D, PW-207C-NW 
PW-207C-SE, PW-207C-SW, CW-000-F, CW-000-B, CS-000-F 
CS-000-B, PS-207C-F, PS-207C-B, PW-207C-B, PW-207C-F 

A validation was performed on the organic analytical data from the 
volatile and semivolatile fractions of Case No. RFP 2, SDG PKG 2, 
low level soil and aqueous samples collected by HALLIBURTON NUS 
Environmental Corporation at the Rocky Flats site. The data were 
reviewed with reference to the EPA "Functional Guidelines €or 
Evaluating Organic Analyses" as applied.for use within Region VI11 
and were evaluated based on the following parameters: 

* 0 

* 0 
* 0 

0 

0 
0 

0 
0 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Blanks 
Surrogate Spike Recoveries 
Matrix Spike/Matrix Spike Duplicate Results 
Field Duplicate Precision - -  . _  

(continued) 



C-49-11-1-257 
Mr. Rich Ninesteel 
November 21, 1991 
Page Two 

0 Internal Standards Performance 
* 0 Compound Identification 
* 0 Compound Quantification 

* - All quality control criteria were met for this parameter. 
The attached Table I summarizes the validation recommendations 
which were based on the followina information: 

CALIBRATIONS 

The following tables summarize calibration non-compliances and 
corresponding actions. The key associated with these tables is 
presented on page six of this memorandum. 

Vola t i les 

Compound 
acetone 
methylene chloride 

IC 
08/22/91 

X 
X 

Associated Samples: PS-207A-NE, PS-207C-(NW, NW-D, SW, C, CB) 

No actions were taken in these samples as no positive results were 
reported for acetone and positive results for methylene chloride 
are qualified due to blank contamination. 

CS-(001, 001-D, 002, 003) 

cc 
Compound 08/27/91 
4-methyl-2-pentanone X 
acetone xx 
carbon disulfide X 
methylene chloride X 
2-butanone X 
trichlorofluoromethane X 
1,1,2-trichloro-1,2,2-trifluoromethane X 
ethyl ether X 
ethyl acetate X 

Associated Samples: CS-(001, 001-D), PS-207A-NE 

Nondetects for acetone in these samples are qualified as estimated, 
(UJ). Positive results for 2-butanone and 1,1,2-trichloro-1,2,2- 
trifluoromethane in these samples are qualified as estimated, (J). 

were reported for the other compounds in affected samples or 
No other qualifications were made as either no positive results - d -. . 

HALLIBURTON NUS 
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affected positive results are qualified due to blank contamination. 

cc 
Compound 
1,l-dichloroethene 

08/27/91 
X 

acetone xx 
methylene chloride xx 
2-butanone X 
trichlorofluoromethane xx 
1,1,2-trichloro-1,2,2-trifluoromethane X 
ethyl ether X 
ethyl acetate xx 
Associated Samples: CS-(002, 003), PS-207C-(NW, NW-D, SW, C, CB) 

Nondetects for acetone, methylene chloride, trichlorofluoromethane 
and ethyl acetate are qualified as estimated, (UJ). No further 
action was taken for positive methylene chloride results in 
affec'ted samples since they are qualified based on blank 
contamination. Positive results for 2-butanone and 1,1,2- 
trichloro-trifluoromethane in these samples are qualified as 
estimated, (J). No other qualifications were made because no 
positive results were reported for ethyl ether and 1,l- 
dichloroethene. 

cc 
Compound 08/27/91 
l,l,l-trichloroethane X 

I 
I Associated Samples: PW-207A-(NE, NW) 

Compound 
l,l,l-trichloroethane 

cc . 

08/27/91 
X 

Associated Samples: PW-207A-(NE, NW) 

No qualifications were made because no pos'itive results were 
reported for this compound in affected samples. 

cc 
Compound 
4-methyl-2-pentanone 

08/30/91 
X ,  

Associated Samples: PW-207C-(B, F, T), PS-207C-(F, B), CS-000-T 
CW-000-(B, F, T) 

Only nondetect were reported *for this compound in associated 
samples, therefore, no qualifications were necessary. I 

HALLIBURTON NUS 



I 
1 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C-49-11-1-257 
Mr. Rich Ninesteel 
November 21, 1991 
Page Four 

Compound 
cc 

09/03/91 

1,1,2-trichloro-1,2,2-trifluoromethane X 

Associated Sample: CS-000-F 

No qualification was made because no positive result was reported 
for this compound in this sample. 

Semivolatiles 

Compound 
pyridine 

IC 
08/23/91 

X 

Associated Samples: PW-207A-NW, CW-(001, 001-D), PS-207A-NE 
PW-207C-(NE, NW, SE, SW, B, F, NE-D) 

Actions were. not required because no positive results were reported 
I for this (compound in any associated sample. 

Compound 
pyridine 

cc 
09/06/91 

xx 
Associated Samples: PW-207C-(NE, NW, SE, SW, B, F, NE-D) 

Nondetects for pyridine in all of these samples, except PW-207C-NE- 
D, are qualified as estimated, (UJ). No further action was 
necessary for the pyridine nondetect in sample PW-207C-NE-D since 
it was rejected due to extremely low surrogate recovery. 

PW-2 07A-NW 

Compound 
2-nitropropane 
cyclohexane 

cc 
09/07/91 

xx 
X 

Associated Samples: PW-207C-(NE, NE-D, NW, SE, SW, 8, F) 
PW-2 O7A-NW 

Nondetects for 2-nitropropane in all of these samples, except PW- 
207C-NE-D, are qualified as estimated, (UJ). No further action was 
required for the 2-nitropropane nondetect in sample PW-207C-NE-D as 
it is qualified as rejected due to extremely low surrogate 
recovery. No other qualifications,were made as no positive results 

HALLIBURTON NUS 
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were reported for the other compound in affected samples. 

Compound 
pyridine 
pyrene 
2-nitropropane 

Associated samples: 

cc 
09/10/91 

xx 
X 
xx 

CW-(ool, OOl-D), PS-207A-NE 

Nondetects for pyr,Aine and 2-nitropropane in t,,ese sampAes are 
qualified as estimated, (UJ). No other qualifications were made as 
no positive results were reported for the other compounds in 
affected samples. 

.Compound 
pyridine 

IC 
09/11/91 

xx 

/ 

Associated Samples: PW-207A-(NERE, SERE), PS-207C-(F,B,SW,C,CB) 
CW-(002,003,OOO-F, 000-B) 
CS-(001, 001-D, OOO-F, 000-B) 

Nondetects for ,this compound in these samples are qualified as 
estimated, (UJ). 

Compound 
pyridine 
2-nitropropane 

cc 
09/12/91 

xx 
xx 

Associated Samples: PW-207A-(NEREt SERE), CW-(002,003) 

Nondetects for pyridine and 2-nitropropane are qualified as 
estimated, (UJ), in these samples. 

Compound 
pyridine 
n-nitroso-di-n-propylamine 
pyrene 
2-nitropropane 
cyclohexanone 

cc 
09/ 15/9 1 

xx 
X 
X 
xx 
X 

Associated Samples: CS-(000-B, 000-F, 001 001-D), PS-207C-(F, B) 
CW-(OOO-B, 000-F) 
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Nondetects for pyridine. and 2-nitropropane in the associated 
samples are qualified as estimated, (UJ). . 

Compound 
pyridine 
2,4-dinitrotoluene 
pyrene 
2-nitropropane 
cyclohexanone 

, cc 
09/ 16/9 1 

xx 
X 
X '  
xx 
X 

Associated Samples: CS-(002, 003), PS-207C-(NW, NW-D) 

Nondetects for pyridine and 2-nitropropane are qualified as 
estimated, (UJ), in these samples. No other qualifications were 
made as no positive results were reported for any other compounds 
in affecteG samples. 

ComDound 
pyridine 
pyrene 
2-nitropropane 
cyclohexanone 

cc 
09/17/91 

xx 
X 
xx 
X 

Associated Samples: PS-207C-(SW, C, CB) 

Nondetects for pyridine in associated samples are qualified as 
estimated, (UJ). Positive results for pyrene in these samples are 
qualified as estimated, (J). No other qualifications were made as . no positive results were reported for the other compounds in 
affected samples. 

Calibration Kev: 

X - Percent RSD > 30; percent D > 25; Estimate (J) positive 

xx - Percent RSD > 50; percent D > 50; Estimate (J) positive 
results. 

results and estimate (UJ) nondetects. 

BLANKS 

Vola t i 1 es 

Field, rinsate and trip blanks are only qualified on the basis of 
l-.+-a+nry method blank contamination. 

HALLIBURTON NUS 
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Laboratory method, rinsate, field, and trip blanks contained the 
following contaminants in the maximum amounts indicated below: 

Maximum Concentration 
32 ug/l 

Compound 
acetone 
toluene 3 ug/1 
trichlorofluoromethane 3 ug/l 

6 ug/l 
4 ug/kg 
5 ug/kg 

total xylenes 
methylene chloride 
4-methyl-2-pentanone 

Associated Samples: All 

* Methylene chloride and 4-methyl-2-pentanone were detected 
in a soil laboratory method blank. Qualifications for 
these compounds are limited to soil samples. 

Action levels of ten times the maximum amount of common 
contaminants and five times the maximum amount of the other 
contaminants were used to evaluate the data. 

Blank Actions: 

o Value < CRQL; report CRQL followed by a U. 
o Value > CRQL and < action level; report value followed by a U. 
o Value > CRQL and > action level; report value unqualified. 

Individual sample size, dilution factors and moisture correction 
were considered prior to the application of all action levels. 

SURROGATE SPIKE RECOVERIES 

Vola t i les 

The percent recoveries of the following surrogates do not meet the 
Contract Required Recovery (CRR) range: 

Percent 
Sample Compound Recoverv PC Limits 
PS-207c-c toluene-d8 136 81-117 

bromofluorobenzene 65 74-121 

Surroaate Recoverv Actions: 

0 Percent Recovery < 10%; Estimate (J) positive results and 
re!ect .(I?) all nondetects. 

(continued) 
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0 Percent Recovery 10% - CRR; Estimate, (J) positive 

0 Percent Recovery > CRR; Estimate (J) positive results and 
results and (UJ) all nondetects. 

(UJ) all nondetects . 
Positive results (not qualified due to blank contamination) and 
nondetects for this sample are qualified as estimated, (J) and 
(UJ), respectively. 

Semivolatiles 

The percent recoveries of the following surrogates do not meet the 
Contract Required Recovery (CRR) range: 

Sample Compound 
PW-207C-NE nitrobenzene-d5 

2-fluorobiphenyl 
terphenyl-dl4 

2-fluorobiphenyl 
terphenyl-dl4 

2-fluorobiphenyl 
terphenyl-dl4 

2-fluorobiphenyl 
terphenyl-dl4 

2-fluorobiphenyl 
terphenyl-dl4 

PW-207C-NE-D nitrobenzene-d5 

PW-207C-NW nitrobenzene-d5 

PW-207C-SE nitrobenzene-d5 

PW-207c-sw nitrobenzene-d5 

Surroqate Recoverv Actions: 

Percent 
Recoverv 

29 
23 
16 
17 
12 
9 
29 
21 
16 
23 
15 
11 
29 
17 
10 

QC Limits 
35-114 
43-116 
33-141 
35-114 
43-116 
33-141 
35-114 
43-116 
33-141 
35-114 
43-116 
33-141 
35-114 
43-116 
33-141 

0 Percent Recovery < 10%; Estimate (J) positive results and 

0 Percent Recovery 10% - CRR; Estimate, (J) positive 

0 Percent Recovery > CRR; Estimate (J) positive results and 

reject (R) all nondetects. 

results and (UJ) all nondetects. 

(UJ). all nondetects. 

Nondetects in sample PW-207C-NE-D are considered unreliable and 
qualified as rejected, (R), due to extremely low surrogate 
recovery. Nondetects.in the other affected samples are qualified 
as estimated, (UJ). 
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 

Relative Percent Differencs (RPDs) between percent recoveries of 
1,4-dichlorobenzene, 1,2,4-trichlorobenzene, acenaphthaeneand2,4- 
dinitrotoluene exceeded quality control criteria. No positive 
results were reported in the spiked sample, therefore no 
qualifications were made. 

In addition, the following compounds did not meet the Contract 
Required Recovery (CRR) range: 

Sample . Compound Recoverv QC Limits 
PW-207C-NE-DMS l,4-dichlorobenzene 11 36-97 

Percent 

n-nittoso-di-n- 22 41-116 

1,2,4-trichlorobenzene 12 39-98 
acenaphthene 19 46-118 
2,4-dinitrotoluene 19 24-96 
pyrene 24 26-127 

propylamine 

PW-207C-NE-DMSD 1,4-dichlorobenzene 16 36-97 
30 41-116 n-nitroso-di-n- 

1,2,4-trichlorobenzene 18 39-98 
acenaphthene 26 46-118 
pyrene 23 26-127 

propylamine 

Matrix Spike/Matrix SDike DuDlicate Actions: 

0 Percent Recovery > CCR; Estimate (J) positive results and 

0 Percent Recovery 10% - CRR; Estimate, (J) positive 

@ Percent Recovery < 10%; Estimate (J) positive results and 

accept nondetects. 

results and accept nondetects. 

reject (R) nondetects. 

No qualifications were needed since no positive results were 
reported for these compounds in the unspiked sample. 

FIELD DUPLICATE PRECISION 

The Relative Percent Difference (RPD) for 2-butanone was high ( >  
30%) for the aqueous field duplicate pair consisting of samples PW- 
207C-NE and PW-207C-NE-D. Positive results for this compound in 
these samples are qualified as estimated, (J). 

RPDs for 2-butanone, 1,l.i-+pichl-roethane and tetrachloroethene in 
the soil field duplicate pair (samples CS-001 and CS-001-D) 

HALLIBURTON NUS 
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exceeded the SO% quality control limit. Positive results for these 
compounds in this sample pair are qualified as estimated, (J). I 
INTERNAL STANDARDS PERFORMANCE 

The internal standard areas for the following samples were outside 
the quality control (QC) limits: 

a Vola t i les 

Internal 
Sample Standard Area QC Limits 
PS - 2 0 7c-c 
CBZ- Chlorobenzene 

Semivolatiles 

131000 157000-628000 CBZ 

I 
SamDle 
PS-207c-c 
PS-207C-CB 
PS-207c-sw 
PW-207C-F 

PW-207C-NE-D 

CW-003 
CS-000-B 

CS-000-F 

cs-001 

CS-001-D 

CW-000-B 

CW-000-F 

Internal 
Standard 

PRY 
PRY 
PRY 
DCB 
NPT 
ANT 
PHN 
CRY 
DCB 
NPT 
ANT. 
PHN 
ANT 
CRY 
PRY 
CRY 
PRY 
CRY 
PRY 
CRY 
PRY 
CRY 
PRY 
CRY 
PRY 

Area 
45900 
46800 
39000 
9180 

27100 
14000 
17600 
15800 
9970 
32000 
16500 
19500 
16300 
37500 
30100 
38800 
31200 
42400 
44100 
46000 
43300 
40800 
34200 
40500 
32900 

QC Limits 
8000-32000 
8000-32000 
8000-32000 

11750-47000 
39050-156200 
19350-77400 
23900-95600 
17600-70400 
11750-47000 
39050-156200 
19350-77400 
23900-95600 
16700-66800 
7350-29400 
4640-18560 
7350-29400 
4640-18560 
7350-29400 
4640-18560 
7350-29400 
4640-18560 
7350-29400 
4640-18560 
7350-29400 
4640-18560 

(continued) 

HALLIBURTON NUS 
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Internal 
Sample Standard 
PS-207C-B CRY 

PRY 
PS-207C-F CRY . 

PRY 
PW-207C-B NPT 

DCB - 1,4-Dichlorobenzene 
ANT - Acenaphthene 
NPT - Naphthalene-d8 
PHN - Phenanthrene-dl0 
CRY - Chrysene-dl2 
PRY - Perylene-dl2 
Internal Standards Actions: 

Area 
39300 
33000 
38300 
31800 
38300 

QC Limits 
7350-29400 
4640-185602 
7350-29400 
4640-18560 

39050-156200 

0 Internal standard area outside QC limits; (J) positive 

0 Reject (R) data if internal standards are extremely poor. 
. results and (UJ) all associated nondetects. 

Associated positive results (not qualified due to blank 
contamination) and associated nondetects in affected samples are 
qualified as estimated, (J) and (UJ), respectively. Internal 
standard areas for phenanthrene-dl0 and perylene-dl2 were not used 
for quantitating any compounds analyzed in this sample set, 
therefore, no actions were necessary for these non-compliant 
internal standard areas. 

OVERALL DATA ASSESSMENT 

The data are acceptable for use as qualified. Several volatile 
organic compounds were found as contaminants in the laboratory 
method and field quality control blanks. Many internal standard 
areas were below the lower quality control limits, thus, associated 
sample results were estimated. All data for one sample was 
rejected due to an extremely low surrogate recovery. Some 
calibration responses and surrogate recoveries were non-compliant 
resulting in the estimation of various sample results. Positive 
results for several compounds are estimated since they are below 
the CRQL. In addition, sample data for several compounds were 
estimated because of poor field duplicate precision. 

No other problems were encountered in this case. 

HALLIBURTON NUS 
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ROCKY FLATS SITE 
CASE NO. RFP1, SDG PKGl 

TABLE I - RECOMMENDATION SUMMARY 

Sample Volatile Semivolatiles 

cw-001 
CW-001-D 
cw-002 
CW-003 
cs-001 
CS-001-D 
cs-002 
CS-003 
CW-000-F 
CW-000-B 
CS-000-F 
CW-000-T 
CS-000-T 
CS-000-B 
PW-207A-NE 
PW-207A-NW 
PW-207A-SE 
PW-207C-NE 
PW-207C-NE-D 
PW-207c-Nw 
PW-207C-SE 
PW-207c-sw 
PS-207C-F 
PS-207C-B 
PW-207C-B 
PW- 20 7C-T 
PW-207C-F 
PW- 207A-T 
PS-207C-T 
PS-207A-NE 

A2 
A2 
A2 
A2 
At 
A2 
A2 
A', J6 
A2, J6 
A2 
A2 
A2 
A2 
A2 
A2 

PS-207c-c 
PS-207C-CB AI, 3 , 4  J2,10,11,13 5 3 ~ 4 ~ 7  

PS-207c-NW ~1,3,4,7 ~1,2,10,12,13 J 3 t 4  

PS-207C-NW-D ~1,3,4,7 ~ 1 , 2 , 1 0 , 1 2 , 1 3  J 3 , 4  

PS-207c-sw ~ 1 , 3 , 4  j l ,  2,10,13 J 3 , 4  

I 

I 

I 

I 

HALLIBL'RTON NUS 
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A'- 

A2-. 

A'- 

A4 - 

A5 - 

' J1- 

JZ.- 

J3- 

J4- 

5'- 

J6- 

5'' 

Je- 

Change positive result for toluene to a revised detection 
limit because of blank contamination. 

Change positive result for acetone to a revised detection 
limit because of blank contamination. 

Change positive result for total xylenes to a revised 
detection limit because of blank contamination. 

Change positive result for methylene chloride to a revised 
detection limit because of blank contamination. 

Change positive result for 4-methyl-2-pentanone to a revised 
detection limit because of blank contamination. 

Estimate (J) positive results which are less than the CRQL. 

Estimate ( U J )  nondetect for acetone due to %D > 50. 

Estimate ( U J )  nondetect for pyridine due to %RSD and/or %D > 
50. 

Estimate ( U J )  nondetect for 2-nitropropane due to %D > 50. 

Estimate (J) positive results for l,l,l-trichloroethane and 
tetrachloroethene due to field duplicate imprecision. 

Estimate (J) positive result for 2-butanone due to poor field 
duplicate precision. 

Estimate (J) postive result for pyrene due to %D > 25. 

Estimate ( J )  all positive results and (UJ) all nondetects due 
to poor surrogate recovery. 

Estimate ( J )  positive result for tetrachloroethene and ( U J )  
nondetects for chlorobenzene and ethylbenzene due to low 
internal standard area. 

Estimate (J) positive result for 2-butanone due to %D > 25%. 

Estimate ( J )  positive result for 1,1,2-trichloro-1,2,2- 
trifluoromethane due to %D > 25%. 

Estimate ( U J )  nondetect for methylene chloride due to %D > 
50%. 

HALLIBURTON NUS 
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JL3- Estimate (UJ) nondetects f o r  trichloromethane and ethyl 
acetate due to %D > 50%. 

J 1 4 -  Estimate (UJ) all nondetects due to low surrogate spike 
recovery. 

J15- Estimate (UJ) associated nondetects due to low internal 
8- standard area. 

R'- Reject (R) all nondetects due to extremely low surrogate 
recovery. 

HALLIBURTON NUS ~ 
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e C-49-11-1-116 

TO: R I C E  NINESTEEL DATE: NOVEMBER 88 1991 

FROM: RICKY C. DEPAUL cc: D. A. SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION 
ROCKY FLATS 
CASE NO. RFP28 SDG PKQ2 

SAMPLES: 12/~ers/CW-OOi-D, cw-001, CW-002, CW-0'03 
PW-207A-NE, PW-207A-W, PW-207A-SE 
PW-207C-NE, PW-207C-W, PW-207C-SE 
PW-207C-NE-D, PW-207C-SW 

lO/sludges/CS-OOl-D, CS-001, CS-002, CS-003 
PS-207A-NE, PS-207C-CB, PS-207C-C 
PS-207C-NW-D, PS-207C-NW, PS-207C-SW 

A validation was performed on the inorganic analytical data from 
Case No. RFP2, SDG PKG2, pond water and pond sludge samples 
collected by HALLIBURTON NUS Environmental Corporation at the Rocky 
Flats site. These samples were analyzed for arsenic, barium, 
cadmium, chromium, lead, magnesium, mercury, nickel, potassium, 
selenium, silver, sodium and boron. The aqueous samples were also 
analyzed for calcium. The data were reviewed with reference to the 
EPA IIFunctional Guidelines for Evaluating Inorganic Analyses" as 
applied for use within Region VIII, and were evaluated based on the 
following parameters: 

* 0 
* 0 

0 
0 

0 
0 
0 
0 

* 0 
* 0 

* 0 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Duplicates 
Laboratory Control Sample Results 
Field Ddplicate Precision 
Detection Limits 
Sample Quantitation 

* - All quality control criteria were met for this parameter. 
An ICP serial dilution analysis is required by the analysis method. 
This analysis was not performed by the laboratory, therefore, 
sample data were not evaluated for this paramater. 

The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 
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Blanks 

Samples PW-207C-F, CS-000-F, CW-000-F, and PS-207C-F are field 
blanks. Samples PW-207C-B, PS-207C-B, CW-000-B and CS-000-B are 
rinsate blanks. According to validation protocol, such blanks are 
only qualified on the basis of laboratory method blank 
contamination. 

Laboratory method, field and rinsate blank analyses yielded the 
following contaminants in the maximum concentration indicated: 

Analvte 
Maximum Action 
Concentration (ug/l) L&xeL (ug/l) 

silver 7.0 
magnesium 128 

. calcium 5930 
potassium 1730 
sodium 357 

35 
640 
29,650 
8650 
1785 

Samples Affected: All 

Blank Actions: 

Value > IDL and < Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Dilution factors, individual sample size and moisture correction 
factors were considered prior to the application of these action 
levels. No actions were taken for potassium and sodium because 
either all positive results for these analytes were reported for 
field quality control blanks or sample concentrations were greater 
than the action levels. 

Matrix SD,l$, mcov orioa 

The soil matrix spike recovery.for boron was < 30%. All sludge 
results for boron were positive, and these were qualified as 
estimated, (J) These results are biased very low. The aqueous 
matrix spike recovery for boron was also low, however, no actions 
are required since the initial sample result for this analyte 
exceeds 4X the amount spiked. 

Matrix spike recoveries for mercury were high for the soil matrix 
and both high and low for the aqueous matrix. No action is 
required’for soil matrix results since the unspiked initial sample 
result for mercury for the soil matrix is greater than 4X the 

HALLIBURTON NUS 
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amount spiked. Positive results and nondetects for mercury in the 
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MR. RICE NIZIZSTEEL 

water samples are qualified as estimated, (J) and (UJ), 
respectively. 

The soil matrix spike recovery €or arsenic was low ( <  75%). 
Positive results and nondetects for arsenic in sludges are 
qualified as estimated, (J) and (UJ), respectively. 

Matrix Spike (MS) percent recoveries for cadmium, chromium, silver, 
potassium, and sodium were outside quality control limits for both 
matrices; however, no actions are required since all initial 
analysis sample results for these analytes are greater than 4 X  the 
amount spiked. Positive results and nondetects in aqueous samples 
are qualified as estimated (J) and (UJ), respectively for barium, 
calcium, lead, magnesium, selenium because all MS %Rs for these 
analytes were less than the 75% quality control limit. 

Laboratory DUDliCate Precision 

Results for arsenic for the soil matrix laboratory duplicate 
analysis failed to meet the quality control criteria. Positive 
results and nondetects for arsenic are qualified as estimated, (J) 
and (UJ), respectively in all sludge samples. 

Results for mercury, cadmium and silver failed to meet the quality 
control criteria for the aqueous laboratory duplicate analysis. 
Positive results and nondetects for these analytes in waters are 
qualified as estimated, (J) and (UJ), respectively. 

Labor atorv Control 8am~le Rasulta 

The aqueous Laboratory Control Sample (LCS) recovery for cadmium 
was less than the 80% lower quality control limit. Positive 
results and nondetects for cadmium in waters are qualified as 
estimated, (J) and (UJ), respectively. 

Field DUDua8t 0 ~ x w i s i o q  

Results for silver, sodium, cadmium, chromium, mercury and nickel 
failed to meet the aqueous field duplicate quality control 
criteria. Positive results and nondetects for these analytes in 
waters are qualified as estimated, (J) and (UJ). 

Results for barium, cadmium, chromium, lead, magnesium, nickel, 
potassium, selenium, silver, arsenic and sodium failed to meet the 
soil field duplicate quality control criteria. Sample data for 
these analytes in sludges are qualified as estimated (J) and (UJ). 

HALLIBURTON NUS 
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Overall Data Assessment 

Positive sample results for silver, magnesium and calcium are 
qualified due to laboratory method blank contamination. 

Positive results for boron in the soil matrix are qualified as 
estimated due to extremely low matrix spike recovery. Both high 
and low matrix spike recoveries were reported for mercury in the 
aqueous matrix; hence positive and nondetected results are 
estimated. Positive and nondetected sample results for arsenic are 
estimated due to low soil matrix spike recovery. Positive and 
nondetected results for barium, calcium, lead, magnesium, and 
selenium, in aqueous samples are estimated due to low matrix spike 
recoveries. 

Both positive and nondetected sample results for cadmium in waters 
are qualifed as estimated due to low Laboratory Control Sample 
(LCS) recovery. 

Results for numerous analytes failed to meet both aqueous and soil 
field duplicate quality control criteria. Positive and nondetected 
sample results are qualified as estimated. 

Positive and nondetected soil sample results for arsenic are 
estimated for the laboratory duplicate analysis due to failed 
quality control criteria. Aqueous matrix laboratory duplicate 
analysis failed quality control limits for mercury, cadmium and 
silver. Positive and nondetected sample results are qualified as 
estimated. 

HALLIBURTON NUS 
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c PAQE FIVE 

ROCKY FLATS 
CASE # RFP2, SDQ PKG2 

TABLE 1 - RECOMMENDATION SUMMARY , 

Arsenic J1, , 

Boron J1 
Cadmium J1,*t3t4 
Calcium AI, ~1 
Chromium J3 

Barium ~ 1 , 3  

Lead J I , ~  

Magnesium A1 J1,3 
Mercury j1:3t4 

Potassium J3 

Silver ~ 1 ,  ~1,3t4 
Sodium J3 

Nickel 53 , 

~ l i 3  Selenium 

If the field is left blank, the qualifier is A - Accept all data. 
- Accept data, but change positive result for 

silver to a revised detection limit because of 
biank contamination. 

- Estimate (J) positive results and (UJ) 
nondetected results due to MS (OR) outside 
quality control limits. 

nondetects because of LCS recovery < the 80% 
lower quality control limit. 

- Estimate (J) positive results and (UJ) 
nondetects due to field duplicate imprecision. 

e Estimate (J) positive results and (UJ) 
nondetects due to laboratory duplicate 
imprecision. 

- Estimate (J) positive results and (UJ) 

' HALLIBURTON NUS 
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C-19-11-1-149 

DATE: NOVEMBER 131 1991 

CC : De Ae SCHEIB 

SUBJECT: INORGANIC DATA VALIDATION 
ROCXY FLATS 
CASE NOe RFP2Ap SDQ PXG2A 

SAMPLES: 15/waters/PW-207C-NE, PW-207C-NE-D, PW-207C-NW 
PW-207C-SE, PW-207C-SW, PW-207A-NE 
PW-207A-NW, PW-207A-SE, CW-001 
CW-001-D, CW-002, CW-003, PW-207C-B 
PW-207C-F, CW-000-B, CW-000-F 

14/sludges/PS-207C-C, PS-207C-CB, PS-207C-NW 
PS-207C-NW-D, PS-207C-SW, PS-207A-NE 
CS-001, CS-001-D, CS-002, CS-003 
PSd207C-B, PS-207C-F, CS-000-B 
CS-000-F 

A validation was performed on the inorganic analytical data from 
Case No. RFPZA, SDG PKGZA, pond water and pond sludge samples, 
collected by HALLIBURTON NUS Environmental Corporation at the Rocky 
Flats site. The TCLP extracts from the these samples were analyzed 
for arsenic, barium, cadmium, chromium, lead, mercury, nickel, 
selenium and silver. The data were reviewed with reference to the 
EPA IIFunctional Guidelines for Evaluating Inorganic Analysest* as 
applied for use within Region VIII, and were evaluated based on the 
following parameters: 

* 0 
* 0 
Ig 0 

0 
* 0 

0 
0 
0 

* 0 
* 0 

Data Completeness 
Holding Times 
Calibration Verification 
Laboratory and Field Blank Analyses 
ICP Interference Check Sample Results 
Matrix Spike Recoveries 
Laboratory Control Sample Results 
Field Duplicate Precision 
Detection Limits 
Sample Quantitation 

* - All quality control criteria were met for this parameter. 
Laboratory duplicate and ICP serial dilution analyses are required 
by the analysis method. These analyses were not performed by the 
laboratory, therefore, sample data were not evaluated for these 
parameters. 



C-49-11-1-119 
Kr. Rich Ninosteel 
November 13, i99a 
Page TWO. 

The attached Table 1 summarizes the validation recommendations 
which were based on the followina information: 

Blanks 

Samples PW-207C-B, PW-207C-F, CW-000-B, PS-207C-B, PS-207C-F, CS- 
000-8, CW-000-F and CS-000-F are rinsate and field blanks and 
according to validation protocol are only qualified on the basis of 
laboratory method blank contamination. 

Laboratory method, field and rinsate blank analyses yielded the 
following contaminants in the maximum concentrations indicated: 

Maximum Action 
Analvte Concentration (ug/l) Level (ug/l) 

barium 
cadmium 
chromium 
selenium 

81.0 
5.0 
13.0 
87.0 

405 
25.0 
65.0 

435 

Sample Affected: All 

Blank Act ions : 

Value > IDL and < Action Level = Report value U. 
Value > IDL and > Action Level = Report value unqualified. 

Dilution factors were considered prior tothe application of these 
actions levels. Actions were not taken for selenium and cadmium 
because all sample concentrations for cadmium are above the action 
level and no positive results were reported for selenium. 

Matrix SDikO R ocovor i o 8  

Matrix Spike (MS) recoveries for cadmium in both matrices, barium 
in the water matrix and arsenic in the sludge matrix were extremely 
low (< 30%). Positive results for these analytes in affected 
samples (not qualified due to blank contamination) are qualified as 
estimated, (J). Nondetects for these analytes in all samples are 
considered unreliable and are qualified as rejected, (R); no 
nondetects were reported for barium. 

MS Percent Recoveries (%Rs) for lead in the water matrix, nickel in 
the sludge matrix and selenium and chromium in both matrices were 
below the 75% quality control limit (yet > 30%). Sample data (not 
qualified on the basis of blank contamination) for these analytes 
in affected samples are qualified as estimated, (J) and (UJ). 

I' HALLIBURTON NUS 
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The MS %R for silver exceeded the 125% upper quality control limit 
in the water matrix. Positive silver results in pond water samples 
are qualified as estimated, (J). 

Laboratory Control SamDle Results 

The Laboratory Control Sample (LCS) %R for selenium was low (<  
80%). Only nondetects were reported for this analyte, and these 
results are qualified as estimated, (UJ). 

Field DUDliCate Precision 

Relative Percent Differences (RPDs) for chromium, nickel and silver 
exceeded the 30% quality control criterion for the water field 
duplicate pairs. Sample data for these analytes in pond waters 
(not qualified based on blank contamination) are qualified as 
estimated, (J) and (UJ). 

RPDs for barium, chromium and cadmium exceeded the 30% quality 
control criterion for the sludge field duplicate pairs. Positive 
results for these analytes in sludges (not qualified because of 
blank contamination) are qualified as estimated, (J). Nondetects 
for these analytes in sludge samples (not qualified due to 
extremely low matrix spike recovery) are qualified as estimated, 
(UJ) 

Overall Assessment ob the Data 

The data are acceptable for use as qualified. Barium, silver, 
chromium and selenium were detected as contaminants in the field, 
rinsate and/or laboratory method blanks. Matrix spike recoveries 
for several analytes were noncompliant resulting in the estimation 
or rejection of associated sample data. All selenium results were 
estimated due to low LCS recovery. Field duplicate imprecision was 
noted for several analytes in both matrices. No other problems 
were encountered. 
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ROCKY FLATS 
CASE NO. RPPZA? 8DO PKOZA 

TABLE 1 - RECOXMENDATION SUMMARY 

Arsenic R1, J1 Mercury 
Barium A’, J1, Js Nickel J2, J5 
Cadmium R1, J1, Js Selenium J2, J4 
Chromium A’, J2, J5 Silver J3, J5 
Lead J2 

If 

A1 

J1 

J2 

J3 

J4 

J5 

R1 

field is left blank, the,qualifier is A - Accept all data. 
Accept data, but raise sample detection limit (where 
appropriate) to a reviked detection limit due to blank 
contamination. 

Estimate (J) positive results in affected samples due to 
extremely low MS recovery. 

Estimate (J) positive results and (UJ) nondetects in 
affected samples due to MS %R c 75 but > 30. 

Estimate (J) positive results in pond waters due to high 
MS recovery. 

Estimate (UJ) nondetects in all samples due to low 
LCS recovery. 

Estimate (J) positive results and (UJ) nondetects in 
affected samples due to field duplicate imprecision. 

Reject (R) nondetects in affected samples due to MS %R c 
30. 

HALLIBURTON NUS 
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