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1.0 INTRODUCTION 

l.l BACKGROUND 

The 216-8-3 Pond System (hereinafter referred to as B Pond) is undergoing 
evaluation to characterize the potential hazards that may be present in t he 
soil and sediments. The dangerous chemical and radionuclide inventory of the 
soils and sediments is relatively unknown. Information gathered will assist 
in evaluating closure and/or remediation activities. The 8 Pond is part of 
the 200-8P-ll operable unit (WHC 1989a, p A-35). 

A Westinghouse Hanford Company (Westinghouse Hanford) sampling plan, 
216-8-3 Pond Character1zation of the Hazardous Waste Inventory in the Near
Surface Sof1 and Sediments (Roos and Woodworth 1989), governs the 
characterization effort. The sampling plan sets forth a phased approach 
toward characterizing the soils and sediments of B Pond. Phase 1 is an 
initial sampling effort assessing near-surface soil contamination within the 
216-8-3 Pond, the 216-8-3-3 Ditch, and the three expansion ponds (216-B-3A, 
216-8-38, and 216-8-3C). This phase includes the estimation of background 
soil concentrations in the vicinity of the site. Phase 2 is to be an 
extension of the characterization work utilizing data and knowledge from 
Phase 1. Phase 3 will examine the vertical distribution of contaminants 
beneath the surface soil. 

This document sunmarizes the sampling activities undertaken and the 
analytical results obtained in Phase I of the soil and sediment sampling of 
B Pond. 

1.2 SITTING 

The B Pond is located adjacent to the 200 East Area on the Hanford Site 
in southeast Washington (Figure 1), is classified as a RCRA TSO unit, and for 
the purposes of this study, comprises the following (Figure 2): 

• Open section of the 216-8-3-3 Ditch, approximately 3,700 feet 

• 216-8-3 Pond {8-3 Pond), approximately 35 acres 

• 216-B-3A Pond (hereinafter referred to as 3A Pond), approximately 
11 acres 

• 216-8-38 Pond (hereinafter referred to as 38 Pond), approximately 
11 acres 

• 216-8-3C Pond (hereinafter referred to as 3C Pond), approximately 
41 acres. 
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Figure 1. Map of the Hanford Site. 
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Figure 2. Aerial Photograph of the 216-8-3 Pond System 
and Surrounding Areas (1988). 
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Water flows into the 8-3 Pond through the 216-8-3-3_ Ditch. The 8-3 Pond 
and 3A Pond are normally full of water. Flow to 3A Pond is controlled at the 
east end of the 8-3 Pond. Water from 3A Pond can go to 38 Pond or 3C Pond; 
currently, 38 Pond is not in use. Although this document uses the term pond, 
the 38 Pond and the Contingency Pond (labeled 216-E-28 Pond in Figure 2} are 
actually dry basins. The 3C Pond has a series of eight parallel infiltration 
trenches into which water from 3A Pond is usually channelled. The water in 
3C Pond has never been above the tops of the trenches, which cover a much 
smaller total area than the pond itself. The trenches are not usually wet 
along their entire length. The wet area varies with water level. 

The Contingency Pond was constructed to provide emergency overflow 
capability for 8 Pond. It lies north and slightly west of the 8-3 Pond. This 
facility was constructed in 1987. The area is dry and has not been utilized 
for waste disposal. Sagebrush and native plants populate the undisturbed 
areas around 8 Pond. Both the unused, but man-impacted Contingency Pond area, 
and the area of native desert vegetation were utilized in Phase 1 as sources 
for background samples. 

The B Pond area has received liquid effluent from activities in the 
200 East Area since 1945. Effluent originating within the 200 East Area flows 
into open ditches upon exit. This liquid effluent provides water to B Pond. 
The B-3 Pond (sometimes referred to as the main pond} is the oldest pond in 
the system and contains the largest volume of water; the level of the pond and 
the inflow have changed with time. Originally, B-3 pond was supplied through 
the 216~8-3-1 Ditch. In 1964, the 216-8-3-1 Ditch was replaced by the 
216-8-3-2 Ditch. In 1970, the 216~8-3-2 Ditch was replaced by the present 
216-8-3-3 Ditch. Both the 216-8-3-1 and 216-8-3-2 Ditches were removed from 
service due to radioactive contamination and filled with soil to reduce 
contaminant mobility. The three expansion ponds (3A, 38, and 3C} were placed 
in service in 1983, 1984, and 1985, respectively. Since taken out of service 
in May 1985, several feet of soil have been removed from the former 38 Pond 
bottom in an attempt to increase percolation during future use. The material 
removed was piled adjacent to the B-3 Pond. 

The B Pond primarily received steam condensate, cooling water, chemical 
sewer discharges, and process waste water. Some mixed waste has been 
discharged to B Pond. Administrative and physical controls have been 
implemented to eliminate dangerous waste discharges. The B Pond is still in 
use for nondangerous waste water disposal and is undergoing closure in 
accordance with RCRA. The 216-8-3 Pond System C1osure/Postc1osure P1an 
(DOE-RL 1990) provides a broader perspective of this closure and includes 
chapters on process information and waste characteristics (Chapters 3-4, 
p 3-1 to 4-14). 
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2.0 PRESAMPllN6 ACTIVITIES 

2.1 OBJECTIVES 

The 216-8-3 Pond System C7osure/Postc1osure Plan (DOE-RL 1990, p 7-4) 
stated four major objectives for Phase 1: 

• Assess near-surface soil contamination within the 8-3 Pond, 
216-8-3-3 Ditch, and three expansion ponds (3A, 38, and 3C) 

• Estimate background values 
• Identify constituents of concern 
• Estimate the variability of concentrations present at the sites. 

2.2 SITE &RID AND ALLOCATION FOR SOIL/SEDIMENT SAMPLING 

Sampling sites for Phase 1 were set forth in the sampling plan document 
(Roos and Woodworth 1989). Reference to that document is appropriate for 
those desiring the rationale for site selection. The procedure utilized was 
intended to provide representative sample locations for each of the units of 
B Pond. Additionally, a small number of sites was selected because 
information about specific locations was also desired. 

A site grid was established to assist in defining the sampling locations 
within each unit of interest. The perimeters of the 216-8-3 Pond, 3A Pond, 
38 Pond, and the Contingency Pond were surveyed and staked relative to the 
Hanford Site coordinate system. 

Most sites within the TSO unit were selected randomly; the sites sampled 
include the following: 

• Nine sites in the 216-8-3-3 Ditch 
• Twenty sites in the B-3 Pond 
• Seven sites in 3A Pond 
• Five sites in 38 Pond 
• Eight sites in 3C Pond. 

A BASIC random number generator was used to select the sample sites from 
among a population of grid coordinate intercepts falling within the boundaries 
of each unit of interest. In the B-3 Pond, a square grid system of 100--foot 
intervals was used. In 3A and 38 Ponds, the lines of the grid were set at 
SO-foot intervals due to the smaller acreage. The point N42600, W43600 of the 
Hanford Site coordinate system corresponded to 0,0 of the B-3 Pond grid. The 
point N42350, W41750 was the origin for the 3A Pond grid, and N42250, W41100 
was the origin for the 38 Pond grid. Randomization in 3A Pond was performed 
in two blocks. Three locations were rand9mly allocated from the trenched 
area, and four locations were randomly allocated from the remainder of the 
pond. There are eight long infiltration trenches in 3C Pond. In both 3C Pond 
and the 216-B-3-3 Ditch, potential sampling points were at 100-foot intervals 
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in the channels. Randomization in 3C Pond was restricted to one random 
location per ditch for a total of eight sites. These sites were referenced 
from the northwest end of the 2,200-foot trenches. ·· Locations in the 216-8-3-3 
Ditch were randomly allocated within two blocks. After the sampling was 
initiated, the scope of the project was changed with respect to the 216-8-3-3 
Ditch. Sampling was extended upstream from the confluence of the 216-A-29 and 
216-8-3-3 Ditches. Four locations were randomly selected from among points at 
100-foot intervals in the lower section of the ditch. Five additional random 
samples were likewise selected from the upper section of the ditch. Locations 
were referenced from the confluence of the two ditches in the lower section 
and from the beginning of the 216-8-3-3 Ditch in the upper section. 

In addition to randomly allocated sites, samples were to be collected 
from the following locations: 

• The closest possible point to the head end of the 216-8-3-3 Ditch 
• The intersection of the 216-8-3-3 and 216-A-29 ditches 
• The present inlet area of the 8-3 Pond 
• The deepest area of the 8-3 Pond. 

Background samples were to be collected from two types of sites. Five 
representative samples were to be selected from the Contingency Pond area. 
This area was surveyed at 100-foot intervals, and the sampled locations were 
randomly selected from among the population of intercepts within ·the 
Contingency Pond. This area was selected for background sampling based on the 
fact that it has not received influent, is a manmade basin, and is constructed 
in an adjacent area and fashion. Five additional background samples were to 
be chosen at sites surrounding B Pond. These sites were recorded in the field 
logbook using compass headings of several permanent landmarks. It was 
intended that these samples would provide information concerning the 
composition and variability of background soil in the area. These samples 
were taken from areas of native vegetation several hundred feet from the TSO. 
These locations all appear to be typical of the presystem environment, and 
were selected by professional judgement on that basis. Figure 3 shows the 
background sample locations. 

2.3 EQUIPMENT PREPARATION 

A sampling platform was constructed for use in the 8-3 Pond and 3A Pond 
by connecting two 14-foot, flat-bottom aluminum boats. Stainless-steel 
scoopulas, spoons, bowls, shovels, and augers were prepared for use in 
accordance with the laboratory decontamination of field equipment specified in 
environmental investigation instruction (Ell) 5.5, •Decontamination of 
Equipment for RCRA/CERCLA Sampling• (WHC 1989b). Cleaned equipment was 
wrapped in aluminum foil by cleaning personnel and remained wrapped until use. 
Precleaned sample containers were purchased and used for all samples. The 
containers come presealed from the manufacturer with tamper-indicating seals. 
affixed. 
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2.4 SITE EXPLORATION 

Before sample collection in the 8-3 Pond, a surYey of water and sediment 
depth was performed. A check of 28 points in the pond showed a maximum water 
depth of about 12 feet. Sediment depth was assessed by hand-forced 
penetration of a 0.5-inch-diameter metal rod. The maximum penetration found 
was 1 foot with an average of about 4 inches. This survey was performed to 
provide the sampling team with some knowledge of conditions in the 35-acre 
8-3 Pond prior to initiating the actual sediment sample collection. 

3.0 SAMPLING SOILS/SEDIMENTS 

3.1 COLLECTION 

Table 1 is a sample key for all samples submitted in Phase 1. The table 
lists sample numbers, date collected, area, coordinates, and sample type. The 
type category gives additional information about the sample. Replicate 
samples are those split into two or more portions during the measurement 
process. Samples from a single location, divided upon collection, and sent to 
the primary laboratory, are referred to as field duplicates. Split samples 
were those where a replicate was sent to an alternate laboratory. All samples 
are soil or sediment samples with the exception of the 8-206 through 8-211 
water samples (H20 is attached to the type designation to identify water 
samples). Field conditions prevented sampling at a small number of 
predesignated locations, so sampling was performed at the closest possible 
site to that predetermined point, and the new location was documented in the 
field log. The actual sampled location appears in Table 1. All nonbackground 
sampling sites for B Pond are shown in Figure 4. 

Sampling was conducted between August 3 and September 21, 1989, and . 
collection was performed in accordance with Ell 5.2, •Soil and Sediment 
Sampling• (WHC 1989b). Personnel collecting the samples wore disposable vinyl 
gloves in addition to other clean protective clothing specified in the 
approved health and safety plan. These gloves were shed after each sample in 
an effort to minimize the potential for cross-contamination between samples. 
All sample collection tools were cleaned before use by standard procedures 
Ell 5.5, •Decontamination of Equipment for RCRA/CERCLA Sampling• (WHC 1989b). 
Cleaned tools which· would contact the sample material remained wrapped in 
aluminum foil until use. Only large stainless-steel shovels were 
decontaminated in the field and reused. Other equipment was decontaminated in 
the laboratory. Clean equipment was used at each sample collection point. 

Health and Safety personnel provided and operated an HNU* photoionization 
detector to detect organic vapors in addition to wind velocity and wet and 
dry-bulb temperature monitoring. Radiation protection personnel provided 
monitoring of radiological conditions with Geiger-Mueller counters. 

*HNU is a trademark of HNU Systems, Inc. 

-8-



I 

'r 

Ftgure 4. B Pond System Nonbackground Sampling Sites. 

co .. 



WHC-SD-EN-AP-042, REV. 0 

Table 1. B Pond Phase 1 Sample Key. (Sheet 1 of 3) 

Saple Collection Coordf Nltes 
Sfte/Pond ~l• type nuimr date North West 

1-101 8/04 Cont Bit; N44900 W42800 Reg 
1-102 8/04 Cont Bit; N45100 W42600 Reg 
8•103 8/04 Cont Bit; 1144800 W43500 Reg 
8·104 8/04 Cont Bk; N44600 W43200 Reg 
8·105 8/04 Cont Bit; N45400 W42500 Re; 

8•106 8/04 31 Pond N42300 W40550 Reg 
8·107 8/04 31 Pond N42300 W40650 Reg 
8•108 8/04 31 Pond N42800 W40650 Fdup 
8•108 8/03 31 Pond N42800 W40650 Split 
8•109 8/04 38 Pond N42800 W40650 Fdup 
1-110 8/04 38 Pond N42850 W40650 Reg 
1-111 8/04 38 Pond N42850 N40950 Re; 
1-112 8/04 38 Pond Comp 106 to 111 
8·113 8/04 38 Pond Ilk 

8·114 8/10 8-3 Pond N43400 W4l300 Reg 
8-1.15 8/10 8•3 Pond N43500 W43200 Reg 
8·116 8/10 8·3 Pond N43500 W43300 Re; 
8•117 8/10 8·3 Pond Ilk 
1•118 8111 8·3 Pond N43500 W43400 Re; 
8·119 8111 1•3 Pond N43800 W43400 Re; 

1-120 8/10 Sage lie; SW of 8•3 Pond Splft 
1-121 8/10 Sage lie; SW of 8•3 Pond Fdup 
1-122 8/10 Sege Bk; SW of 8•3 Pond Fdup 
8·123 8/10 Sage Bk; W of 3C Pond ·' Re; 
8-124 8/10 Sage Bit; S of 3C Pond Re; 
8•125 8/10 Sage lk; E of 31 Pond • Re; 
1·126 8/10 Sage lie; NE of 1·3 Pond" Re; 

8•127 8/11 1·3 Pond Comp 118, 119, 116 
8·1288 8/11 1-3 Pond Ilk 
8·128 8/17 1•3 Pond N43600 W43000 Fdup 
8·129 8/17 1·3 Pond N43600 W43000 Fdup 
8·130 8/17 1-3 Pond N43500 W42900 Re; 
8•130 8/17 1-3 Pond N43500 W42900 Spl ft 
8-131 8/17 1-3 Pond N43400 W42800 Reg 
8·132 8/17 8•3 Pond N43300 W42900 Reg 
8•133 8/17 8·3 Pond Comp 128, 130 to 132, 

..:I extra site 
N43500, W429OO 

8·134 8/18 1·3 Pond N43100 W42800 Fdup 
8·135 8/18 1-3 Pond N43100 W42800 Fdup 
1·136 8/18 1•3 Pond N43100 · W42600 Reg 
8·137 8/18 1-3 Pond N43100 W42600 Splft 
1·138 8/18 1·3 Pond N43400 W42500 Reg 
8•139 8/18 1-3 Pond N43500 W42500 Reg 
8·140 8/18 1-3 Pond N43700 W42100 Re; 
8•141 8/18 1•3 Pond Comp 134 to 140 
8•142 8/18 1·3 Pond Ilk 
8•143 8/18 1•3 Pond 1142800 W42000 Reg 
1·144 8/25 1-3 Pond 1142800 W42000 Splft 
1-145 8/25 1-3 Pond 1143200 W42000 Fdup 
8•146 8/25 1-3 Pond N43200 W42000 Fdup 
8•147 8/25 1·3 Pond N43200 W41900 Re; 
1·148 8/25 1•3 Pond N43300 W42O00 Reg 
8·149 8/25 1•3 Pond N43500 W42000 Reg 
1·150 8/25 8•3 Pond Caq:i 143 t.o 149 
1·151 8/25 1•3 Pond Ilk 
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Table 1. B Pond Phase 1 Sample Key. (Sheet 2 of 3) 

S~le Collection Coordinates 
rumer date Site/Pond ~l• type 

North west 

8·152 8/28 8·3•3 Ditch 1,279 ft belOII A•Z9 Fdup 
8•153 8/28 8·3·3 Ditch 1,279 ft belOII A·Z9 Fdup 
8•154 8/28 8•3·3 Ditch 1,200 ft belOII A·Z9 Fdup 
8•155 8/28 1•3·3 Ditch 1,200 ft below A•Z9 Split 
8•156 8/28 1•3·3 Ditch 8lk 
8·157 8/31 1•3·3 Ditch 950 ft below A·Z9 Split 
1·158 8/31 1•3·3 Ditch 950 ft below A•Z9 Reg 
8•159 8/31 8•3•3 Ditch 950 ft below A•Z9 Fdup 
1-160 8/31 1•3·3 Ditch 300 ft below A•Z9 Reg 
1•161 8/31 1·3·3 Ditch 0 ft Select•Juiction 
8-162 8/31 1·3·3 Ditch Ccq) 152, 154, 157, 

160, 161 
1-163 8/31 8•3•3 Dftch Ilk 

1-164 9/07 1·3 Pond 1143175 W43150 Select-Inlet, Fdup 
1·165 9/07 1·3 Pond N43175 W43150 Select-Inlet, Fdup 
1·166 9/07 1-3 Pond N43100 wt.2200 Reg 
1•167 9/07 1•3 Pond N43100 wt.2200 Splft 
1-168 9/07 1•3 Pond N43090 wt.2000 Select·Oeepest 
1-169 9/07 1•3 Pond C0111P 164, 166, 168 
1·170 9/07 1-3 Pond 8lk 

1·171 9/08 3C Pond Df tch 8, 500 ft Fdup 
1-112 9/08 3C Pond Dftch 8, 500 ft Fdup 
1·173 9/08 3C Pond Ditch 7, 400 ft Split 
1-174 9/08 3C Pond Ditch 7, 400 ft Reg 
1·175 9/08 3C Pond Ditch 6, 2,100 ft Reg 
1-176 9/08 3C Pond Ditch 5, 1,800 ft Reg 
1-177 9/08 3C Pond Ditch 3, 300 ft Reg 
1·178 9/08 3C Pond Ditch 4, 1,200 ft Reg 
1·179 9/08 3C Pond Ditch 2, 900 ft Reg 
1·180 9/08 3C Pond Ditch 1, 1,300 ft Reg 
1·181 9/08 lC Pond (Dry Sita) C0111P 175, 176 
8•182 9/08 3C Pond (Wet Sftes) COIIP 171, 173, 177 

to 180 
I· 1113 9/08 lC Pond Ilk 

1·184 9/18 1•3·3 Dftch 2,300 ft frca hud end Fdup 
1·185 9/18 1·3•3 Ditch 2,300 ft froa head end Fdup 
1•186 9/18 1•3•3 Ditch 2,300 ft frca head end Spl ft 
1·187 9/18 1·3·3 Ditch 2,000 ft frca head end Reg 
1·188 9/18 1·3•3 Ditch 1,400 ft froa head end Reg 
1·189 9/18 1·3·3 Ditch 1,000 ft frca head end Reg 
B-190 9/18 1·3·3 Ditch 500 ft froa head end Reg 
1•191 9/18 8•3·3 Ditch 30 ft frca head end Select-Head end 
1-192 9/18 1·3·3 Ditch C0111P 184, 187·191 
1·193 9/18 1·3·3 Ditch Ilk 

1·194 9/21 3A Pond N42700 W41525 Fdl.V Trench 
1-195 9/21 3A Pond N42700 W41525 Splft•Trench 
1·196 9/21 3A Pond N42700 wt.1525 Fdup-Trench 
1·197 9/21 3A Pond 1143000 W41475 Reg•Trench 
1·198 9/21 3A Pond N43200 W41550 Reg•Trench 
1·199 9/21 3A Pond <Trench) Caq, 194, 197, 198 
1-200 9/21 3A Pond N43250 W41625 Reg 
1-201 9/21 3A Pond 1143100 W41400 Reg 
1-202 9/21 3A Pond 1143150 W41300 Reg 
1-203 9/21 3A Pond N43200 W41250 Reg 
1-204 9/21 3A Pond (OUt of trencht Caq) 200, 201, 

203, 204 
1-205 9/21 3A Pond Ilk 

-11-
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Table 1. B Pond Phase 1 Sample Key. (Sheet 3 of 3) 

Saple 
l'Ulber 

8-206 
8-207 
8-208 
8•209 
1-210 
1•211 

Collection 
date 

9/a 
9/a 
9/a 
9/a 
9/a ,m 

Site/Pond 

1•3 Pond 
1•3 Pond 
1•3 Pond 
1•3 Pond 
1•3 Pond 
1•3 Pond 

Cont 8kg • Backgr«uld: Contingency Pond 
38 Pond • 216-1-38 Pond 
1•3 Pond • 216•8•3 Pond C•in pond) 
sege 8kg • Backgr«uld: Ar•• of natiw vegetation 
8·3·3 Ditch• 216·1·3·3 Ditch 
A-29 • 216•A•29 Ditch 
3C Pond • 216·1-3C Pond 
3A Pond • 216·1·3A Pond 
Ilk • E~i~t blanlc ·• cl.., silica sand 
Reg • Re91,1lar aample 

Coordi nat• 

North West 

60 ft W of SE corner 
60 ft W of SE corner 

Inlet 
NW corner 
NE corner 
(N~) 

Split • Split lalllPl• sent to an alternate laboratory 
Fdup • Field dupl ic:ate aapl• sent to pri•ry laboratory 
COllp XXX, • Cmpoaite of aamples l•xu, ••• 
selec:t•y • Nonr•ndaaly selected aapl• location of • t:t:ribut:• y 
Trench • Deeper tr.nch area of 216·8·3A Pond 
Inlet • Inlet area in 216•8•3 Pond 
J'-ftetion • Intersection of 216•A•29 and 216·8·3·3 Ditches 
H20 • Pond water aaple (not soil Sa111Pl•>• 

-12-

Saaple type 

Fdl.VH20 
Fdl.VH6° 
Reg•H2 Reg•H20 
Reg•H~ 

COlllp 206, -210 
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Dry soil samples were collected by removing approximately 6 inches of 
surface soil prior to sample collection. This was specified in the sampling 
plan to minimize the influence of any surface disturbances (e.g., windblown 
material, vegetation) and to obtain a representative sample of the site 
(Roos and Woodworth 1989). Stainless-steel scoopulas, spoons, trowels, and 
shovels were used in the sample collection, as appropriate. Tools used to 
remove overburden were separate from those used to collect the sample (clean 
tools were used at each location). Soil exposed at the bottom of .the hole was 
immediately collected for volatile organic analysis. Containers appropriate 
to the rest of the requested analyses were filled as rapidly as possible. All 
samples from the Contingency Pond, the native background sites, and 38 Pond 
were dry samples. Samples B-175, 8-176, and their composite 8-181 were dry 
samples taken from 3C Pond. Other sampling points in 3C Pond were wet. 

Sediment samples were collected from 3A Pond, 8-3 Pond, and the 
216-8-3-3 Ditch using a 3 x 12-inch i.d. soil recovery auger. A 3 x 30-inch 
auger was tried during early efforts in the 8-3 Pond, but was never superior 
for collecting deeper sediment samples than the 12-inch auger. Multiple 
borings were necessary to obtain sufficient quantities of material for all the 
requested analyses. These were always commingled in a stainless-steel bowl 
prior to allocation to the individual sample analysis containers sent to the 
laboratories. 

Sediment collection at the water-covered sites of 3C Pond was performed 
with stainless-steel shovels. Some samples in the lower 216-8-3-3 Ditch were 
also collected by shovel because of the rocky nature of the sediments. Al l 
sediment material collected at a specific sampling location was placed in a 
large stainless-steel bowl, the excess water was decanted, and the sample was 
homogenized and packed into containers. As with the dry soil samples, the 
handling of material submitted for volatile organic analysis was kept to an 
absolute minimum. 

Composite samples were usually collected at a frequency of one per . 
sampling day in accordance with the sampling plan (Roos and Woodworth 1989). 
They were composed of soil/sediment split from each sample within a particular 
pond (or ditch) area. Prior to compositing, the material was kept on ice in 
clean sealed sample jars (125 ml). Upon taking the final sample of the day or 
area, the respective jars were emptied into a stainless-steel bowl, mixed, and 
dispensed into sample containers. 

Once sample containers were filled, the exterior was -wtped and/or rinsed·• 
clean, labeled, sealed in plastic bags, and placed on ice. Prior to transport · 
to the laboratory, a tamper-indicating seal was placed on every sample 
container. Each sample was double checked for proper seal and labeling. 
Sample number and location were verified as properly recorded in the field 
logbook. Chain-of-custody and sample-analysis-request forms were completed 
and checked. All samples were rebagged (double bags) after label verification 
and placed on ice for transport to the laboratory the same day by collection 
personnel. 

-13-
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3.2 QUALITY ASSURANCE SAMPLES 

The approved sampling plan called for at least one pair of split samples 
and one pair of duplicates for every 20 samples or one per day, whichever 
resulted in the greater number of quality assurance (QA} samples. Three types 
of QA samples were submitted from the field. 

• Duplicate samples were defined in this project as samples from the 
same location submitted as two separate samples for separate 
analysis at a single laboratory. 

• Split samples were defined identical to duplicates except that one 
sample would be analyzed at one laboratory and the second of the 
pair would be analyzed at an independent laboratory. 

• Equipment blanks of clean silica sand were also submitted for 
analysis daily. These blanks were prepared by mixing an aliquot of 
silica sand under field conditions with decontaminated equipment. 

Duplicate samples would be used to assess the variability inherent in 
the solitary estimate available for most sample collection points. Split 
samples were to serve as interlaboratory comparison. Equipment blanks were 
used to indicate errors of contamination in the measurement system. 

Additional laboratory QA measures included reporting matrix spikes, 
matrix spike duplicates, blanks, and, in the case of organic analytes -
surrogate recoveries (surrogates are synthetic compounds added by the 
laboratory to monitor method performance}. 

3.3 REQUESTED ANALYSES 

Table 2a summarizes the types of analyses originally requested for . 
individual soil/sediment samples. Later, it was determined that comparison to 
background would be more appropriate if the strong acid digestion Method 3050 
(EPA 1986} was employed instead of the acetic acid digestion used for 
Extraction Procedure (EP} toxicity determinations. In February 1990, this 
analysis was requested on samples held in storage by the laboratory. 
Analytical results were reported for those elements listed in Table 2b. The 
method yielded higher concentrations of analytes for the comparisons. In each 
method, the soils are processed in a digestion procedure, and the extract 
analyzed. The amounts extracted by the two methods can differ by orders of 
magnitude due to the different strength of the acids employed. The majority 
of all site and background values were below the corresponding required 
contract detection limit (CDL} for the EP-toxicity digestion. This makes 
comparisons to background error prone due to the uncertainty of 
quantification. The characteristic of EP toxicity is determined by comparison 
to regulatory limits using the prescribed EP-toxicity extraction. The only 
elements regulated or even defined for EP toxicity are arsenic, barium, 
cadmium, lead, chromium, mercury, selenium, and silver. Because the objective 
of this study involves comparison to background values, results of other 
elements listed in the sampling plan under the category of •EP-Toxic Metals, 
Enhanced• will not be the presented by that digestion method. 

-14-
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Table 2a. Requested Analyses, Individual Samples. (sheet 1 of 2) 

Constfn.nt 

Ar-s-,ic, 11,;Jg 
Lua, 11,919 
Mercury, 11,g/g 
S.l-,h11, 11,;Jg 
Thallh11, 114/9 
EP Toxic Metals, Enhanc:ad, 11,9/L 

•h•f,__ 
.,tf..,., 
ananic 
berfua 
beryll fua 
boran 
cacadUI 
calciua 
chroaiua 
ccbelt 
copper 
iron 
lead 
lfthiUI 
~fUI 
~ 
arcury 
•lytxlerui 
nickel 
potauiua 
Nl.,iua 
ail lean 
aflwr 
sodiUI 
strantfua 
tin 
tft.,iUI 
vanadfua 
zinc 
zirconiua 

SUlfide, 11,8/9 
Cyanide, 11419 
Alaarliua, 11,8/9 
Grau alpha 
Grau beta 
Anions, "9/9 

broaide 
chloride 
fluoride 
nitrate 
nitrite 
phosphate 
sulfate 

Volatile Organics CT•rgetad Canatftu.,ts), "9/k9 
1,1,1•tridlloroeth- · 
1,1,2•tridlloroeth
blnz-
carbon tetrachloride 
•thyl ethyl ketone 
tetr•chloroethyl
tolu.,e 
tridlloroethyl-
xyl- (o,p) 
dllorofora 
1,1-dfchloroeth_.. 
1,2-didlloroeth_.. 
total·1,2·dtdlloroethylene 
•thyl- dlloride 
vinyl dllorfde 
xyl_,. <• > 
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Method 

0.5 
0.5 
0.2 
0.5 
1.0 

1,500 
1,000 

500 
1,000 

50 
100 
100 
500 
500 
200 
100 
300 
500 
100 
500 
50 
20 

400 
100 

1,000 
500 
500 
50Q 

2,000 
100 
300 
600 

50 
50 

500 
10.0 
0.5 
0.5 

N/A 
N/A 

1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 

5 
5 
5 
5 

10 
5 
5 
5 
5 
5 
5 

500 
5 
5 

10 
5 
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Table 2a. Requested Analyses, Individual Samples. (sheet 2 of 2) 

Volatile Or,anfca (Tarveted Conatftuenta>, 1&11/ka 82.411' 
•thyl i soa,tyl ketone 
acetone 
tetrah~ ofur., 
p-dicttlof'Gblnz-
1,4·dioxane 
P¥t"idine 
acrolein 
acrvlonitrile 
bia(cttloroathyl) ether 
bl c:w•tone 
•thyl brcaide 
carbon disulfide 
cttlorobslz.,. 
2•cttloroethyl vinyl ether 
cttlorcaathvl •thvl ether 
•thvl cttloride 
crotoneldeh.,,._ 
1,2·dibrcao·3·cttloroprcpene 
1,2-dibrcao-eth-
df bl caaaathane 
1,4·dicttloro-2·but-
dicttlorodifluorcaath-
1,1·dicttloroethyl-
1,2·dicttlot op apaiie 
1,3-dicttloropropene 
n,n-diethylhydrazfne 
1,1-di•thylhydrazfne 
1,2•di•thylhydrazine 
iodcaath-
•thacrylonitrile 
•th-thiol 
pantacttloroeth-
1,1,1,2•tetrechloroeth-
1,1,2,2•tetrechloroeth-
bramfora 
tricttloroatt.an.thiol 
tricttloroainofluorcaath-
1 ,2,3•tricttlorop apaiie 
ecetanftrfle 
foraaldehyde 
ethyl- oxide 
ethyl •thacrvlate 
ethylbenz-
•~ 
brcaodicttlorcaeth.,. 
dfbl caochlorcaeth-
2·huanane 
allyl cttloride 
cttloroett.an. 
prapionitri le 
vinyl acetate 

10 
10 
10 
5 

500 
500 

10 
10 
5 
5 

10 
10 
5 

. 5 
10 
10 
10 
10 
10 
10 
10 
10 
10 
5 
5 

10 
10 
10 
10 
10 
10 
10 
10 
5 
5 

10 
10 
10 
10 

500 
10 
10 
5 
5 
5 
5 

50 
100 
10 
5 
5 

~L for EP•tmtic •tala are listed u concantration in the prescribed extract 
cPA 1986 
cASTN 1987 
CDL • contract detection l f• it 

EP • Extraction Pl'OCIICi.n'e 
N/A • standard reference not available. 
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Table 2b. Metals Analyses Using Methods 3050/6010•. 

Conatftu.tt CDLb Constfw.tt CDLb 

aluail"UI 15.0 ..,,ganese 0.5 .,,;..,., 10.0 IIIDl~ 4.0 
barha 0.6 nickel 1.0 
beryllha 0.5 potuaiUI 10.0 
boron 1.0 silicon 20.0 
c:acaiua o.z ail....,. 1.0 
calciua 5.0 sodfUI 20.0 
dlrc:afua ,.o strontiUI 1.0 
calt 2.0 tfn 3.0 
CCA)ff , .o tft.,iUI 6.0 
iron 5.0 venadfua 0.5 
littlfUI 10.0 zinc o.s 
__,..iUI 5.0 zirconiua 5.0 

~PA 1986 
bAll values fn • icrogr- per gr•. 

Instead, the data for digestion Method 3050/indtictively coupled plasma (ICP) 
spectroscopy analysis 6010 (EPA 1986) is presented. Elements not reported by 
the af9rementioned method (arsenic, lead, mercury, selenium, thallium) are 
those for which a total metal determination was already requested by a more 
sensitive method. 

Composite samples were screened for a broader array of organic analytes 
than .individual sampl1!s as verificati.on of waste stream characterization. The 
list of analytes for composite samples is given in Table 3. 

Lists of organic compounds routinely reported by the contract laboratory 
are included in Tables 2a, 2b, and 3. Additional compounds may be reported. 
The 'other' compounds may be identified or listed as unknowns (a search of the 
EPA/NIH Hass Spectral Data Base is included in the analysis). 

Tables 2a and 3 reference standard methods and give minimum required 
CDLs. These limits were set forth in the project QA plan, Appendix C, of the 
sampling plan (Roos and Woodworth 1989). These limits correspond to the 
administratively determined CDLs of the primary laboratory. The CDLs given 
are for soil matrices. Water matrices may have different CDLs. Generally, 
CDLs correspond to the recoD111ended limits of the referenced method when they 
exist. At times, they are below a practical quantitation limit (PQL). 

The primary laboratory analyzed one-half of the total split samples as 
regular samples. The alternate laboratory performed EP toxicity, sulfide, 
cyanide, anmonium, and anion analyses on the remaining split samples. 
Analysis of matrix spikes (HS), matrix spike duplicates (HSD), blanks, 
calibration, and/or verification standards were not reported. The results of 
the 11 split samples delivered to the 325 Laboratory lacked sufficient QA 
information for Westinghouse Hanford data validation. Data from the these 
split samples are, therefore, not included with this report. 

-17-
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Table 3. Requested Analyses, Composite Samples . (sheet 1 of 3) 

Conatfu.nt CDL 

Polycf'IJir;neted If phenyl, /fAfA 
(Meth 8080) 
Arochlor 1016 1.0 
Arochlor 1221 1.0 
Al"Odllor 1232 1.0 
Arochlor 1242 1.0 
Al"Odllor 1248 1.0 
Arochlor 1254 1.0 
Arochlor 1260 1.0 

M•r:btstm, ,,,, <NethJ 11so, 
2,4•D 1.0 
2,4,5·TP (SllWJC) 1.0 
2,4,5•T 1.0 

Enh•;aS Pestic;des. /fAf!il 
(Meth 8080) 
Endrin 0.01 
Methoxychlor 1.0 
Toxaphene 1.0 
Alpha BMC 0.01 
Beta BMC 0.01 
6- BMC 0.01 
Delta INC 0.01 ,,,·-ooo 0.01 
4,4 1 •DDE 0.01 
4,4'•DDT 0.01 
Meptachlor 0.01 
Meptachlorepoxfda 0.01 
ICepone 1.0 
Dfeldrfn 0.01 
Aldrin 0.01 
Chlorodane 1.0 
Endoeulf_, alpha 0.01 
Endoeulf., beta 0.01 
Endoeulf., sulfate 0.05 
Chloroblnzflate 0.3 

"'°'QP" PestJcfdes. aa,a 
(Net 1140) 
Tetr-thylpyrophoaphata 1.D 
C.rbapnenothfon 1 .O 
Dfsulfoton 1.0 
Di•thoete 0.2 
Nethylparathfon 1.0 
Parathion , 1.0 
Pflorate 1.0 

-18-

eon. t f tlmrt 

semiwlat1les, WI 
(Method"' 1270) 
Crnol 
1,2·Dfchlorobanz-
1,3·Dfchlorobmizw 
p-Dichlorobanz
lluachlon:ibanz
P.,tachlorobenz
p.,tacfll0t ophenol 
1,2,4,5•Tetrachloroblnz-
1,2,4•Trfchlorobanz
Huach lorophene 
Napthal-
1,2,3-Trtchlorobanz
Pflenol 
1,3,5•Trichlol"Obanz-
1,2,3,4•Tetrechlorobenz-
1,2,3,5-Tetrachlorobenz
Kerosaw 
Strychnhw 
Naleic tr,druida 
Nicotfnfc acid 
Trfbutylphoaphate 
Chlorobanz-
Acet ... lOI• 
W.rfarin 
2·Acetyl•fnofluor-
4·Aafnobiphenyl 
5•(Aaincaathyl)•3·iaoxazolol 
Aaitrole 
Anflf,w 
Ar•ite 
Aur•i,w 
lenz(c)acrfdf,w 
lenz(a)anthrecene-
a.nz-, dfchlorcaathyl 
lenz-thiol 
lenzfdf,w 
lenzO(b)f l uor_,thene 
lenzo(j)fluor-,th
p-Benz~t none 
Benzyl chloride 
Bfa<2•chloroethoxy>•th
lfa(2•chloroethyl> ether 
lfa(2•ethylhexyl)phthalate 
4•1rcaophen'fl phenyl ether 
p-Chloroanfl fne · 
p-Ch l oro-.-cresol 
1 •Chloro-2,3•poxypr~ 
2·Chloronapththal-
Ch lorophenol 
ChryNN 
Dfbanz(a,h)acrfdf,w 
Dfbanz(a,j)ac:rfdf,w 
Dfbanz(a,h>.,thrac:-
7h•Dfbanzo(c,1)carbezole 
Dfbanzo(a,e)pyrarw 
DfbanzO(a,h)pyrene 
Dfbanzo(a, f>PV"'-
Df •n-butyl phthalate 
3,l'•Dfchlol'obmlzfdfne 
2,4•Dichlorophenol 
2,6-Dfchlo...-,ol 
Diethyl phthalate 
Dfhydroaafrole 
3,3 1-Df•thozybenzfdfne 
Thfof-,ox 

CDL 

1.0 
1.0 
1.0 
1.0 
1.0 
1 .o 
5.0 
1.0 
1 .o 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1,000 
5.0 
50.0 
10.0 
1 .o 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

·' 1 .0 
1 .o 
1.0 
1 .o 
1 .o 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .o 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .o 
1.0 
1.0 
1.0 
1.0 
1.0 
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Table 3. Requested Analyses, Composite Samples. (sheet 2 of 3) 

s1111ivolatiles ccont.> 
DiMthyl phthalate 1.0 
.-ofnitrobanz- 1.0 
4,6-Dfnftro•o•cresol 1.0 
2,4-Dfnftropienol 1. 0 
2,4-Dfnftrotol...,. 1.0 
2,6-Dfnftrotoluene 1.0 
Df•n•octyl phthalate 1.0 
Dfphenvl•ine 1 .0 
1,2-Dfphenylhydruine 1.0 
Df•n-prq:l'flnitroe•fne 1.0 
Ethyl-i• ine 1.0 
Ethyl 11ethanesulfonate 1.0 
Fl uorw,th.,. 1. 0 
lfuach l orocutacti ene 1 • 0 
Huachlorocyclopentadf.,. 1 .0 
Huachloroethane 1.0 
ldeno(1,2,l·cd>pyrene 1.0 
lsoaafrole 1.0 
Nelonanitrile 1.0 
Nelphelan 1.0 
Neth~il.,. 1.0 
Butyl banzyl phthelate 1.0 
2•sec•lutyl•4,6-dinitro ph-,ol 1.0 
Chloroalltyl ethers 1.0 
2•Nethyllactonitrile 1.0 
Netholonyl 1.0 
2·Nett,yluiridfne 1.0 
3•Nethylcholanthrene 1.0 
2,4,6-TrfdllOf'Ol:lh-,ol 1.0 
Methyl •thacrylate 1 .0 
Methyl •thaneaul fONne 1 . 0. 
1 ,4-Napttho(J,inone 1 . 0 
1•Naptthyl•fN 1. 0 
2•Naptthyl•ine 1.0 
p-Nftroanflfne 1.0 
lllftrobenz- 1.0 
p-Nftrapaenol 1.0 
N•Nftroaodf•n-butyl•ine 1.0 
N•Nftroaodfethanol•ine 1.0 
lll•Nftroaodfethyl•ine 1.0 
lll•Nftroaodf•thyl•ine 1.0 
lll•Nftroacaathylethyl•ine 1.0 
lll•lllftroeo-,,_..thylurethane 1.0 
lll•Nftroao• ethylvinyl•ine 1.0 
N• N f tl'OlmOr'plolf ne 1. 0 
N•Nftrroefperidfne 1.0 
111-Nftroaopyrrolfdfne 1.0 
5•Nftro•o-tolufdfne 1.0 
Pentachloronftrobenzene 1 .0 
Phenacetin 1 .0 
p-Phenvl .. f•fne 1.0 
Phthallc acid •ters 1.0 
2•Picolfne 1.0 
Reserpine 1.0 
R.arcfnol 1.0 
o-Tolufdfne 1.0 
Safrol• 1.0 
2,3,4,6•Tetrachlorepienol 1.0 
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Conatituant Cl>L 

2·Cyclanuyl•4,6·dinitrophenol 1.0 
7,12-Di•thylbenz(a)anthracene 1.0 
Alpha, alpha-di•thyl 

ph~yl•ine 1.0 
4,4-Nethylanebis(2•dlloro 
-lfl fne) 1.0 

2·Nethol•2·<•thylth io) 
propi onaldehyde-o-
<•thylcarbonyl )ox i • 1.0 

o,o,o-Trfethyl phosphorothioate 1.0 
tris(2,l·Dfbroa,propyl ) 

ph~te 1.0 
bis(2·Chloro•1·•thylethyl ) 

ether 1.0 
sya-Trinitrooenzene 1.0 
Benzo(a)pyrene 1.0 
Chlornap1azin 1.0 
bis(2•Chloroisopropyl) ether 1.0 
Hexach l oropropene 1 • 0 
Isophorcne 1.0 
Acenaphthene 1.0 
Fluorene 1.0 
Anthrecene 1.0 
Pyrene 1.0 
o•Nltropienol 1.0 
2•Nethyl ... thal.,. 1.0 
Ptlenanthrene 1.0 
Benzyl alcanol 1.0 
&enzo(k)fluorw,thene 1.0 
lenzo(ghi)perylene 1.0 
Dinoaeb 1.0 
Dfallate 1.0 
lll•Nftroaodfphenvl•ine 1.0 
Dfbenzofuran 1.0 
Acaneplthelene 1 .0 
o,o-Diethyl o-2-pyrazinyl 

phoapiorothionate 1.0 
lsodrin 1.0 
o-Nftroanfl ine 1 .0 
• -Nftroani Une 1.0 
4•Nftroquinoline-1·oxide 1.0 
Acetone 1.0 
Thfur• 1.0 
Methyl th i ourac i l 1 • 0 
p-Df•thyl•fnoazobenzene 1.0 
3,3 1 •Df•thybenzidine 1 .0 
2,4,5 Tridllorophenol 1 .o 
Toh•~f•ine 1.0 
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Table 3. Requested Analyses, Composite Samples. (sheet 3 of 3) 

CcnatftUWlt CDL 

g.,.. scp,. pef{a 
Sodh•22 0.02 
Potnah•40 0.35 
cabal t•60 0.02 
Zfrconfua-95,nfobiua-95 0.03 
Ruthenfut-106 0.17 
C.fut-134 0.02 
Cesfut-137 0.02 
eerfua-144,prmodyllfua-144 0.1a 

(Others relath• to enef'9Y 
and photo yield of 
CNfut-137) 

strontjun-90. pet/a 

~PA 1986 
BHC • benzene hexachloride 
CDL • contract detaction l i• it 

0.005 

DDD • dichlorodfphenvldichloroeth
DDE • dfchlorodfphW1Vldfchloroethyl
DDT • dichlorocti~ltrichloroeth-
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4.0 FIELD OBSERVATIONS 

4.1 WILDLIFE 

Numerous waterfowl use the wet areas of B Pond. The sampling period 
did not coincide with the peak periods of waterfowl populations in the area. 
Nevertheless, the presence of very young Coots indicated some waterfowl were 
utilizing the site for nesting. Great Blue Herons were frequently observed 
in the 3C Pond trenches. Small goldfish were readily available there. 
Minnows were also observed while sampling the upper portion of the 
216-8-3-3 Ditch. Clams were also present in the ditch. Notable emergences 
of mayfly adults took place from the B-3 Pond during the sampling effort, 
but there was a lack of ichthyic surface activity. One snake was observed . 
Deer tracks could be found in the vicinity of the site. No wildlife was 
observed within the dry engineered confines of either the 38 Pond or the 
Contingency Pond. 

4.2 VEGETATION 

Plant co11111unities bordering and within the sampled areas did not appear 
highly unusual or indicative of adverse environmental effects due to water
borne contaminates. Vegetation was virtually absent in the Cont ingency Pond 
and 38 Pond; however, there was also a lack of topsoil in these areas . 
Vegetation was clearly less developed in association with_3A and 3C Ponds 
(newer structures) than around the 8-3 Pond. There was a· lack of vegetat ion 
on the higher ground between the trenches in 3C Pond as wel'l as the dri er 
ends of the trenches. Though sampling took place in the latter part of the 
sunvner, there were no significant algal blooms observed. Some submerged 
macrophytes were visible from the sampling platform in the 8-3 Pond. 
Periphyton appeared thickest in the shallow, warm infiltration trenches of 
3C Pond. 

The plant convnunity at the native background sample sites differed 
significantly from those of the pond areas. Plants in the native areas were 
those convnon to the surrounding desert -- drought tolerant and drought 
avoidant species. The vegetation was composed of riparian and aquatic 
species in the TSO. The differing vegetation not only emphasized that the 
physical environments were characteristically different, but that both the 
physical and biological influences on the soil were also different . At the J 
native background sites, the soil was undisturbed. Topsoil was in place . 
Coarse and fine sand constituted a larger proportion of the total mass than 
the other areas. There .was notably Jess cobble than within the engineered 
confines of B Pond or Contingency Pond. 

4.3 WEATHER 

During samplin~ collection, the weather was very dry with temperatures 
generally in the 80 F range. Winds were usually below 15 miles per hour, 
but at times, particularly as JC Pond sampling was being completed, ranged 
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to approximately 25 miles per hour. Use of the sampling craft on the 
8-3 Pond and 3A Pond was restricted by practical and safety concerns to 
periods with winds less than 10 miles per hour. 

4.4 GEOLOGY 

The sediment sampled in the 8-3 Pond and 3A Pond consisted primarily of 
medium to coarse sand overlain by fine sands and silts. Fine sand and silt 
were more prevalent at these sites than in the rockier 216-8-3-3 Ditch and 
3C Pond. The Contingency Pond and 38 Pond structures are mostly cobble 
gravel with relatively small fractions of sand. Throughout B Pond, organic 
matter was much more prevalent where water was available (216-8-3-3 Ditch, 
8-3 Pond, 3A Pond, and the trenches of JC Pond). Background sites in 
undisturbed native areas surrounding B Pond lacked the abundance of cobbles, 
which were chiefly composed of sand and silty sand. 

The overlying soil of the Hanford Site is a very young soil by 
pedogenic standards. The arid climate reduces mineral weathering and soil 
forming processes. Lack of rainfall reduces the transport of ions to lower 
horizons in the soil profile. Evaporation can leave enhanced concentrations 
of easily exchanged elements on or near the surface. 

Major minerals in the general area of B Pond as determined from thin 
section microscopic analysis (Westinghouse geological determination) and 
X-ray florescence analysis (Hooper and Swanson 1990, p 71) are 
polycrystalline and monocrystalline quartz, potassium feldspars, 
plagioclase, and basalts. Major elements found in the minerals of Hanford 
Site soils include magnesium, calcium, sodium, aluminum, potassium, iron, 

- titanium, and silicon. As rocks decompose from weathering to form soil, the 
elements change in concentration, proportional composition, and structural 
arrangement. 

4.5 MISCELLANEOUS 

The water .present in B Pond was clear. The current was strong in the 
216-8-3-3 Ditch and the inflow to the infiltration trenches of JC Pond. No 
unusual colors or odors were associated with the water; however, a decaying 
organic odor was noticed while collecting the samples from 3A Pond. An HNU 
photoionization detector showed an inconsistent reading as high as 
1 part per million (the instrument detects total concentrations of many 
organic and some inorganic gases, but compound identification is not 
possible). Another sample frqm the 8-3 Pond in about 10 feet of water was 
also noted as having an organic odor. 

5.0 DISCUSSION OF BACKGROUND 

The physical and temporal boundaries of background, the 
representativeness of the TSO, and whether or not the differences between 
values from the site and the defined background imply a detrimental 
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condition need to be considered. This section highlights how some of the 
'background' issues have been addressed to this point in Phase 1 sampling 
and analysis. 

The waste disposal operations related to B Pond are the reason for the 
attention of this study to characterize the sediments. RCRA closure 
requires that action be taken. Site characterization and removal of all 
waste from the site, and/or isolation of waste detrimental to human health 
or the environment has been described as the generic goal of the overall 
RCRA closure activity. 

The concentrations derived from a defined background are one possible 
type of criteria by which the need for action can be assessed. The 
desirability of background for defining contamination makes some 
assumptions. One of these is that organisms have at least a tolerance for 
this background condition. The ecology of a waste site will always be 
different than that of background. Value judgments are inherent in defining 
contamination. Cleanup equaling -loss of a nutrient source, loss of habitat, 
reproductive failure, loss of symbionts 1 changes in microclimate, etc., can 
be more significant to individual populations than legal definitions of 
contamination. Definitions of contamination that only reference maximum 
chemical concentrations are incomplete in an ecological context. All life 
forms have different susceptibilities, tolerances, and optimum concentration 
ranges of any given potential 'pollutant'. Even though a given pollutant 
may not affect a target population directly, it may have significant 
indirect effects. ' 

For Phase 11 the criterion of contamination was to be background as 
determined by sampling from sites adjacent to the TSO. One type of site was 
a dry 2-year old excavated cobbly basin adjacent to the TSO. This is the 
area referred to as the Contingency Pond. It has never had waste water 
delivered to it. It is an altered natural environment, constructed similar 
to most of the B Pond facility and in the same area, but unused for waste 
disposal. The second type of background site was the native desert 
environment peripheral to B Pond. These sites are frequently referred to as 
sagebrush .sites to differentiate them from the Contingency Pond. The soil 
was not exposed to the waste water delivered to the pond areas. None of the 
sampled soils had been visibly altered by human activities. The chosen 
sample collection points were more widely spread about the TSO than the 
first type of background site. Five locations from each background area 
were selected for sampling. · 

It was not anticipated that the chemical composition would be different 
between the two areas. Both sites were believed to be derived from the same 
parent material, and part of the same geologic formation. Analytical 
results, however, did show different elemental compositions between the 
random Contingency Pond sites and those selected by professional judgement 
from the native desert. Calcium serves as one example of the differences. 
From the five sites in the Contingency Pond, reported values were 6,830 to 
9,923 119/g (mean.,,8,.lQO, . coefficient of variation 17 .2%). From the five sage.· 
sites, values ranged from 3,172 to 3,872 119/9, (mean 3,555, coefficient of 
variation 8.02%). An equal number of sites were examined in each case, but 
the data suggested that the sampled parent populations were not equivalent. 
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Variability is inherent in nature. Both variability and concentration 
figure into the calculation of pollution defining threshold values. The 
fact that the two selected backgrounds were composiijonally different should 
not automatically eliminate consideration of each. Some of the natural 
factors that affect soil composition are parent material, physical and 
chemical weathering, wind and water transport, geologic processes, climate, 
plants, and animals -- including microscopic species of the latter two. 

For this report, it was determined that the values from the native 
sagebrush habitat would be utilized for TSO site comparisons with threshold 
values from the Contingency Pond available for user comparison. The choice 
of comparing to background values derived from the sagebrush sites is more 
conservative than using those values derived from the Contingency Pond. The 
majority of analytes have lower threshold values when calculated from the 
sagebrush background. For instance, of all the compared ICP total metals, 
only aluminum and chromium have higher threshold values. This is not an 
unbiased comparison to background. It may result in flagging locations that 
are not abnormal in terms of a broader background population. Both are 
local backgrounds. Neither background is recent pond sediment. Nutrient 
cycling, weathering, primary productivity, and physical environment are all 
drastically different between the surrounding desert and an aquatic 
environment . 

· 6.0 COMPARISONS TO BACKGROUND 

Comparisons to background were made using a tolerance interval 
approach. Analysis followed a scheme similar to that outlined in the EPA 
guidance Statistical Analysis of Groundwater Honitoring Data at RCRA 
Facilities (EPA 1989a, p 5-19 to 5-22). An analysis of variance (ANOVA) 
approach was not used because individual values are of prime concern; ANOVA 
is concerned with mean concentrations. 

The tolerance interval approach allows comparison of individual values. 
It is most useful where there are not large natural spatial variations in 
the analytes of interest. The tolerance interval approach uses the 
background data to generate a confidence interval estimate of a quantile. 
For a one-sided confidence interval, a value is established to below which 
at least a specified proportion of the population lies with a specified 
confidence coefficient. EPA reconnends using a 95% coverage ratio with a 
95% confidence coefficient for RCRA groundwater monitoring (EPA 1989a, 
p 5-19). Tolerance intervals can be constructed assuming that the data or 
the transformed data are normally distributed. Nonparametric tolerance 
intervals can be constructed, but require such a large number of 
observations for similar coverage and confidence as to be impractical. The 
parametric tolerance interval is sensitive to departures from the assumed 
distribution. 
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The assumption that the data are normally distributed with an 
unspecified mean and variance may be tested using the Shapiro-Wilk test 
statistic. A discussion of the computation and use. of statistic is provided 
by Gilbert (1987). Table 4 displays the Shapiro-Wilk test statist1.c for 
many of the analytes of the Phase 1 sagebrush area background samples. 
Unfortunately, the small number of Phase 1 background observations do not 
provide much data for definitive conclusions. For those analytes where all 
or nearly all background values are below COL, the statistic was not 
calculated. Based on the available data, the assumption of a normal 
distribution was rejected for anmonium, zinc, and zirconium. If the normal 
assumption was rejected a lognonnal assumption was tested. In this case, 
the test was applied to the natural logarithms of the observations. 
Anlnonium values may be lognonnally distributed. The lognonnal assumption is 
rejected for zinc and zirconium. 

The upper tolerance limit is calculated for most samples based on the 
normal assumption. This means that, given the assumption of a normal 
distribution and a 95% level of confidence, at least 95% of the background 
population is expected to be less than the tolerance limit. Using this 
approach, the upper tolerance limit is equal to the sum of the background 
average and a factor (K) times the background standard deviation. The value 
used for K is 4.210 and corresponds to a sample size of five for the stated 
coverage and confidence (Gilbert 1987, p 256). The calculated upper · 
tolerance limits will be used as the threshold values. For ammonium, the 
natural antilog of the threshold value based on natural logarithm 
transfonned data is compared to site values. In the· cases of zinc and 
zirconium, a nonparametric approach is used. Here, the threshold value is 
set equal to the highest of the five observed background concentrations. 
The coverage and confidence is much less than using the normal assumption 
for the same sample size. Using a nonparametric, one-sided tolerance 
interval based on only five random samples, it could be expected with 95% 
confidence that at least 50% of the background population is less than the 
observed maximum value. Cove.rage of 95% and a confidence level of 95% would 
require a sample size of 59 (Conover 1980, p 447). 

When data below the administratively determined COL were available for 
calculating a limit, they were used with caution. The threshold values 
based on such data may have associated relative errors larger than those 
analytes for which quantitation is more certain. This is a matter of 
degree. The absolute errors may still be quite small. Substitution of . 
arbitrary values for real data is not a preferable alternative (see Gilbert 
1987, p 178). If the calculated threshold value was below a respective COL, 
the COL became the defacto threshold value since the project had established 
these a priori as minimum required levels (the project QA plan [Roos and 
Woodworth 1989] established minimum project requirements). The laboratory 
was accountable for individual values to that limit. When the threshold 
value exceeded the COL, the comparisons were made in the usual fashion. 
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Table 4. Shapiro-Wilk W Test for Normality (W 0•05 ) . 

w-statfstfc Analytn not Analyte 
R• data• Log wh .. b calculated 

Aaor'lfUI 0.749 Reject 0.863 Accapt Seleniua 
Arsenic 0.842 Accept Cyanide 
Leed 0.906 Accapt Mercury 
Sul fide o.m Accept Thall fua 
Chloride 0.898 Accapt lraaide 
Nitrite 0.958 Accapt Fluoride 
Nitrate 0. 7'92 Accept Araenicc 
PhoeJ!hate 0.154 Accept larfuac 
Sulfate o.m Accept c.cai~ 
Grau alpha 0.907 Accept Chraaimc 
Grau beta 0. 902 Accept LJ 
Aluaf,.. 0.177 Accept Seleniuac 
c.caiua 0. 923 Aecept Sflwrc 
Calciua 0. 946 Accept 11ercuryC 
Chraaiua 0. 7'90 Accapt Boran 
Cobalt 0.192 Accept Nolybderut 
Copper o. 906 Accept 
Iron 0. 939 Accept 
Lfthilll 0. 901 Accept 
....,,..fUI 0. 969 Accept ........ 0.900 Accept 
Nickel 0. 711 Accept 
Potuafua 0.953 Accept 
Sflwr 0.957 Accept 
Sodfua 0.152 Accept 
Strantilll 0 .804 Accept 
TftMfUI 0. 951 Accept 
YanadfUI 0.897 Accept 
Zinc 0.646 Reject 0.650 Reject 
Zfrcanfua 0.739 Reject O. 745 Reject 
Acetone 0.11, Accapt 

=::u hypothesis: Dfstrfbution norael 
ll hypothes fa: Dfatrfbutfon lognoral 

ctP toxicity. 

Multiple observations (field and/or laboratory duplicates) from a 
single jar or bowl of soil were not used as independent estimates of the 
overall site population parameters. Most locations in the study were 
represented by a single estimate. When multiple values were available, they 
were used to generate est~mates of the population from which they were 
randomly allocated by using their mean. Laboratory duplicates represented 
the multiple observations on the individual sample. Likewise, field 
duplicates represented multiple observations at the specific sampling 
location. Thus, if sampling point values for a hypothetical analyte were 
22, 10, 44, 25, and at a field-duplicated point (48 and 46), the overall 
population mean and standard deviation would be calculated based on the 
first four values and 47 as the representative fifth value. 

The background thre.shold value for each analyte is recorded in 
Appendix A. Each was compared to every observed value. All observations 
exceeding their thresho]d value were recorded . Background observations from 
·the unused dry contingency basin were also compared for reference . Only 
sample observations exceeding the threshold value are recorded in the list . 
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An asterisk in the far right-hand column of Appendix A denotes those field 
and/or laboratory duplicate samples whose respective average was less than 
the threshold value. 

7.0 TABULATION OF DATA 

7.1 DETECTION LIMIT AND OTHER QA FLAGS 

Appendix Bis a compilation of total metals data using a strong acid 
digestion and analysis by ICP. Appendix C contains data collected for other 
analyses. Not included in the summaries are data for those analytes that 
were entirely below detection limits. •oetection limit" as used throughout 
this report refers to a COL, except where noted. A COL is convnonly used as 
a minimum goal required by a laboratory hired to do chemical analyses. In 
many cases this limit is derived directly from the prescribed standard 
procedure. 

There are several ways of defining detection limits. The limit of 
detection (LOO) is a commonly used term referring to the mean plus three 
standard deviations of the signal from a reagent blank (this definition is 
clearly limited to those determinations that do not involve subtraction of a 
blank). The term method detection limit (MOL) is another form of detection 
limit definition based on a sample that actually contains the analyte at low 
levels. The EPA uses a multiple of the standard deviation of such 
observations to define MDL (EPA 1986, Revision 1, p one-16). The limit of 
quantitation (LOQ) is calculated from reagent blanks like an LOO but is a 
factor of 10 standard deviations from the mean of the blanks instead of 
three. Ideally, all measurements would be in excess of a quantitation limit 
for the method. Data in the appendices are flagged based on reagent blanks 
analyzed during the same period as Phase 1 data, and on the silica sand 
field blanks. . 

This report has attempted to present all data for those analytes above 
CDLs and appearing as potential contributors to any hazardous waste 
inventory at B Pond. Beryllium, barium; antimony, silicon, and t 1 n are not 
listed among the elements disposed at B Pond according to the 216-8-3 
closure plan (OOE-RL 1990, p 4-1 to 4-14) • . These five anaJytes are 2!1.1.x ,,. 
considered in the Analyte Summary (Section 8), with the exception of 
EP-toxicity barium. In some cases, analytes are shown even though all site 
data were below COL (most such data are summarized in Section 8). Much of 
the data presented in the appendices are below CDLs and flagged as such. 
The information was obtained from chemist bench sheets and should be 
considered as auxiliary, semi-quantitative information. Values calculated 
need to be used appropriately. Information below these limits can be useful 
to the data analyst. 
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Reagent blank data for the period of analyses, adjusted for nominal 
soil sample size, and data from the silica sand field blanks were 
scrutinized for evidence as to whether or not the cQntract laboratory was 
meeting COL goals. There is evidence that the COLs for total lead, .. mercury, 
sulfide, and selenium were ambitious. Except mercury, each estimated LOO 
for these analytes was below it's COL, but LOQs were slightly in excess of 
these limits. Background noise on which LOO and LOQ are dependent can 
become magnified by dilution factors or inversely sample size used in the 
analysis and subsequent calculations. This has significance in the case of 
B Pond total mercury estimates. Based on nine reagent blanks and a nominal 
sample size of 0.2 g, mercury had an LOO of 0.39 pg/g and an LOQ of 
2.92 pg/g -- both in excess of the 0.2 pg/g CDL. 

Another purpose of the data tables in Appendices Band Care to help 
integrate a variety of QA flags with the numerical data. Reagent blanks, 
field blanks, HS/MSO, estimates of detection or quantitation limits, 
surrogate recoveries, etc., are used in constructing the tables. Laboratory 
quality control (QC} was not perfonned on a sample delivery batch basis but 
on a process basis. Because sample delivery groups were not traceable 
through the analytical process, flags for blanks and matrix recoveries were 
done on a per-analytical-day basis. Field blanks, though collected with a 
sample, were not necessarily analyzed the same day as associated samples, 
which makes batch interpretation very difficult. A single problem with a QA 
sample may generate flags on multiple analytical- dates, unless there was 
contrary evidence to disassociate that QA anomaly with collection, 
extraction, Jmt analytical dates. Holding times originate from the RCRA 
groundwater monitoring limits. The holding times are based upon liquid 
samples. 

7.2 ACCURACY AND PRECISION ESTIMATES 

Accuracy was assessed by HS and MSO on a project basis. Table 5 lists 
accuracy achieved on samples submitted in Phase 1. The average percent 
recovery, standard deviation of the percent recovery, and number of spikes 
(observations} is displayed. The laboratory detennined which samples to 
spike as part of their routine QC. 

Precision was assessed by field duplicates. No field duplicates were 
submitted for the analyses done on composite samples. Precision estimates 
are shown in Tables 6a and 6b. Both standard deviation and relative 
standard deviation are shown. Relative variability increases dramatically 
below the COL, but is usually stable over a wider range than absolute 
variability. For those analytes where variability markedly trends upward 
with concentration, a graph is provided in Appendix Oto help assess 
precision at the concentration of interest. A nonnal regression curve is 
not drawn through the points because standard deviation would not be 
expected to be normally distributed. 
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Table 5. Surmiary of Matrix Spike/Matrix Spike Duplicate Results. 

Spike Level % Recovery 

Analyte Soi l/Sedfant water 
Soil, "9/SI water, "9/L 

AYV Stet Dev n AYV Stet Dev n 

~ I2!f; M!S!ls8 

Arsenic, "9/L 1,000 1,000 87.8 18.92 16 100.1 0.41 .. 2 
Bari1.11, "9/L 2,000 2,000 103.l 4.87 18 103.8 0.81 2 
cadlliLII, "9/L 50 50 100.8 4.26 18 110.0 2.83 2 
Chrcaf 1.11, "9/L 200 200 103.1 6.86 18 102.3 1.06 2 
Leed, "9/L 500 500 95.1 4.91 16 103.1 0.14 2 
Sel-,iLII, l&G/L 1,000 1,000 94.8 6.75 16 99.8 1.48 2 
Sflv.r, "9/L 50 50 91.9 5.37 18 83.0 1.41 2 
Mercury, "9/L O.l O.l 100.0 4.71 4 100.0 0.00 2C 

!!I!!!! 
AlLllil'UI 400 102.0 7.07 2 
AntilllOny 50 55.6 13.22 16 
Baril.II 400 96.2 4.37 16 
Beryl l iLII 5 94., 3.70 16 
Boron 50 84.6 4. 11 16 
CamiLII 5 103.0 15.66 16 
C..lciLII 1,000 113.8 12.40 6 
Chrcai1.11 20 96.8 10.40 16 
Coclllt 50 93.8 6.23 16 
COR)ef' 25 96.6 13.11 16 
Iron 100 135.0 65.05 2 
LfthiLII 50 101.5 4.50 16 
Ma;r,esiLII 200 103.5 12.01 4 
Mang_,... 50 103.l 9.95 6 
Molybcterul 50 93.5 3.48 16 
Nfckel 50 92.1 6.85 16 
Potaui1.11 400 101. 1 14.90 16 
Sil icon 50 105.l 22.48 3 
Sflv.r 5 83.9 11.86 16 
SodfLII 800 110.a 10.63 16 
StrontiLII 50 107.2 8.01 16 
Tin 50 91.8 4.33 16 
Tlt.,iLII 50 101.0 4.24 2 
VanadiLII 50 118.9 19.59 16 
Zinc 50 100.7 11.93 16 
Zfrconi1.11 50 99.4 8.62 16 
Arsenic 5 50 83.7 5.12 14 90.0 2.83 2 
Leed 5 50 95., 6.15 14 95.0 1.41 2 
Mercury. , O.l 110.0 8.94 16 101.7 1.91 4 
S.leni1.11 5 50 91.3 3.91 14 101.0 1.41 2 
Thallh• 5 50 92.6 5.73 14 89.0 1.41 z 
.la 
ey.,ide 5 100/50 92.6 4.33 14 99.4 0.28 2 
SUlfide 100 5,000 74.7 15.81 18 85.l 0.85 2 
AIIIIIOniLII 20 200 81.8 14.50 16 108.5 0.7'1 2 
Brcaide 1 1,000 105. 1 9.51 20 102.7 0.35 2 
Chlorideb , 1,000 106.4 7.48 18 103.5 0.71 2 
Fluoride , 1,000 74.6 16.03 20 95.7 1.20 2 
Nitrate 4 4,000 97., 10.77 20 97.3 0.34 2 
llftrfte 1 1,000 97.5 36.07 20 102.4 1.48 2 
Phospia6e 4 4,000 54.8 29.36 20 91.5 2.12 2 
sulfate 4 4,000 98.5 12.57 18 99.2 0.07 2 
Volgsflg 
Benzene 0.2 to 0.5 20 94., 10.8 18 136.0 7. 1 2 
Toh,_. 0.2 to 0.5 20 93.7 12.2 ,a 128.0 9.9 2 
Trichloroeth.,. 0.2 to 0.5 20 91.9 11.5 18 127.5 7.8 2 
Chlorobenzene 0.2 to 0.5 20 103.0 11 .l 18 123.5 9.2 2 
1,1•Dichloroethene 0.2 to 0.5 20 74.6 21.a 18 129.5 12.0 2 

8 statiatfcs for water •tric• derh,ed fraa contract laboratory QC rep,rt for first quarter FY90. 
(Matrix spike recoveries were not rep,rted for B Pond-specific water aamples.) 

~ludes 1·105 aoil •trfx spfke/•trix spfke caiplfcatN ciJe to level fn sample. 
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Table 6a. F;eld Oupl;cates/Precision 
B Pond Phase 1 Soil/Sediment Samples (11 Duplicate Pairs). 

Analyte Absolute Std Dtw 

e T215f; !!!SILi, "8/L 
Arsenic 1.42 
8arf111 20. 1 
Cacililll 4.21 
Chn:ai111 1.67 
Lead 3.81 
Selanf111 13. 1 
Silver 0.52 
Mercury NC 

Metals. "819 
Arsanic 0.41 
Leed 35.6 
Mercury 0.33 
Sel-,illl 0.06 
Thall i111 0.05 
Al111irui 963.0 
Boron 0. 1 
CaciliUI 0.690 
C.lci111 532.0 
Chn:ai111 1.85 
CGbalt 0.795 
COR,er 1.62. 
Iron- 2,273.0 
Lithilll 0.823 
Magnesi111 454.0 
~ 54.3 
Nolybdana NC 
Nickel 1.77 
Potuai111 159.0 
Sflwr 0.20 
Sodflll 26.4 
Strontilll 1.97 
Titani111 201.0 
Vanadilll 5.90 
Zinc 8.60 
Zirconi111 2.84 

l.S!!!l, "919 
Cyanide 0.013 
SUlffde o.m 
Alaonillla 1.17 
ln:aide 0.00 
Chloride 0.457 
Fluoride 0.082 
Nitrate 0.179 
Nitrite 0.022 
Phoaphate 0.347 
sulfate 8.61 

BISll2L2fiiiaL, pet/; 
Grau alpha 0.655 
Grau beta 3.94 

vo11sflnb, J9/a 
(All CSW-846 PQL) 
AcatCIM 0.036 
Methyl ethyl ketCIM 0.0024 

Relative Std De¥, X Ccnlnents 

NC 
9.71 

76.2 
NC 
NC 
NC 
NC 
NC 

21.7 
31.7 
39.6 
sa.0 
45.7 
15.0 

NC 
9.76 
9.36 

21 .5 
10.0 
10.6 
9.58 

12.5 
9.20 

14.7 
NC 

18.9 
11.8 
90.3 
10.2 
a.oa 

11.8 
12.3 
14.8 
12.5 

27.3 
147.0 
50.I 

NC 
29.6 
18.4 
61.3 
14.7 
19. 1 
19.4 

39.0 
5.19 

63.7 
5.61 

All below CDL 
All below CDL 
All below CDL 
All below CDL 
All below CDL 
All below CDL 
All below CDL 
Reported u <CDL 

SN Appendix D 
SN section 1.1.3 
All below CDL 
All below CDL 

All below CDL 

See Appendix D 

All below CDL 

See Appendi X D 
See Appendf X D 

All below CDL 
All below CDL 
See Appendix D 
All below CDL 
See Appendi X D 
All below CDL 

All below CDL with two exceptions 
All below CDL 

All below CDL with one exception 
See Appendix D 

7 of ZZ otiurvations <CDL 
All below CDL 

-Vah,es 1iwn are on the 111tr-foraed data. The st.,..rd deviation and coefficient of variation on 
~he natural-log tr-forwetion of the date ere 0.299 and 42.ft, respectively. 
11ued on nine paired •licatN (two pair lost ca,e to freezing). 

CDL • contract detection lt• tt. 
NC• not calculated. 

PGL • practical quMtftation l i• ft. 
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Table 6b. Field Duplicates/Precision 
Water Samples (One Duplicate Pair)'. 

Abaolute Relath•e Absolute 
Analyte Std D..,, 119/L Std o..,, % Analyte Std Dev, 1111/L 

;e I!il!§iC Metal§ 

Ars.,ic 
lari1,a1 
cac:ai ... 
Chroai1,a1 
Leed 
Sel.,i1,a1 
Sflwt" 
Mercury 

!!W!.l 

Arsa,fc 
Lead 
Mercury 
Seleniua 
Thall i1,a1 

2.13 
1.41 
0.00 
0.00 
8.49 
0.71 
0.71 
0.00 

0.0007 
O.0007 
0.00 
0.0007 
0.0007 

20.2 
4.71 
NC 
NC 

141.0 
4.29 

141.0 
NC 

47.1 
141.0 

NC 
141.0 
20.2 

lS!O! 
Cyanide NC 
SUlffde NC 
Alaar'li1,a1 NC 
lroafde NC 
Chloride 53.0 
Fluoride 2.1 
Nftrate 149.0 
Nftrfte NC 
Sulfate 25.5 

Rapdiolc,gical, pCf/L 

Groaa alpha 0.54 
Groaa beta 2.16 

volatiles <none detected> 

Relative .. 
Std Dev, % 

NC 
NC 
NC 
NC 
2.0 
1.5 

64.4 
NC 
0.0 

19.0b 
101.6 

~•t• used to c0111PUte precfsfon were <CDL u:cept for chloride, sulfate, and sirosa alpha 
-a. of two lab-esti•ted .,.lytical error (2 si!IIM) 
CDL • contract detection l f• ft. 

8.0 ANALYTE SUMMARY 

8.1 SUMMARY OF METAL ANALYSES 

Metals requested for analysis (Tables 2a and 2b) will be described 
relative to holding time, concentrations exceeding the threshold value, and 
COL. According to RCRA, B Pond is categorized as a surface impoundment, 
which is a depression or diked area used for storage, treatment, and 
disposal of hazardous waste in liquid or semisolid form. The compliance of 
such a facility is influenced by 40 CFR 264 (EPA 1989b). Metals listed in 
Groundwater Honitoring List, 40 CFR 264, Appendix IX, will be of priority ... 
concern. The following list represents those metals requested for analysis 
using ICP analysis, Method 3050/6010; atomic absorption/graphite furnace 
analysis, Method 7421; and cold vapor atomic absorption analysis, 
Method 7470. The metals of the EPA groundwater mon4toring list (EPA 1989b) 
are underlined. 

aluminum ,1gmjum lnd aj,tgl strontium zirconium 
1ntjmon:t calcium lithium potassium thi11iym 
ar~gajc s;bcgmium magnesium ~glgaiym tin 
bsrium !;;Qbtlt manganese silicon titanium 
ber:tllium . ~ilvec van1gjum ,oru2gc mgrcur:t 
boron iron molybdenum sodium ~ 
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Aluminum, boron, calcium, iron, lithium, magnesium, manganese, 
molybdenum, potassium, silicon, strontium, titanium, and zirconium are 
metals that are co11111on to most soils in concentrations less toxic than other 
metals. These metals are also easily complexed by other soil components. 
For these reasons, these metals have been omitted or not included in the 
Groundwater Monitoring List, 40 CFR 264, (EPA 1989b, Appendix IX). These 
elements are naturally occurring in soil and geologic minerals that 
eventually undergo dissolution and become components of the soil. Table 7 
lists these elements in typical soil concentration ranges throughout the 
world (Clark and Washington 1924, Swaine 1955, Vinogradov 1959, Jackson 
1964, Mitchell 1964, Taylor 1964, Bowen 1966, Lindsay 1979, Barber 1984, and 
Bohn et al. 1985). The far right column represents the highest value above 
the background level for that particular element in B Pond. 

Apparent from comparing the two sets of data in Table 7, concentrations 
of those elements, determined by ICP Method 3050/6010 for B Pond, are within 
normal soil concentration ranges. Amended by the omission from the EPA 
groundwater monitoring list (EPA 1989b, Appendix IX), the above soil 
concentrations pose little threat for human, animal, or plant health of 
B Pond. 

The metals from the groundwater monitoring list are listed in Table 8 
with respective typical soil concentration ranges throughout the world 
(Clark and Washington 1924, Swaine 1955, Vinogradov 1959, Jackson 1964, 
Mitchell 1964, Taylor 1964, Bowen 1966, Lindsay 1979, Barber 1984, 
Bowen 1979, and Bohn et al. 1985). The far right column represents the 
highest observed value for that particular element in B Pond. Apparent from 
comparing the two sets of data in Table 8, cadmium, lead, and mercury total 
metal concentrations for B Pond are higher than the upper li.mits of the 
common ranges for soils and higher than background levels of B Pond. 
Neither these elements nor arsenic, barium, chromium, selenium, or silver 
were close to levels demonstrating the characteristic of EP toxicity. Only 
a single sample in Phase 1 exceeded any respective EP toxic COL. Except .for 
selenium, COLs were an order of magnitude below the EP toxic defined levels. 
The selenium COL was one-half of the EP toxic defined concentration. A 
discussion of total cadmium, lead, and mercury, as differentiated from EP 
leachable, is presented relative to the threshold values and common 
concentration ranges. 

8.1.1 Cadmium 

Holding times for the sagebrush site samples were slightly exceeded. 
This should not significantly affect the results. Concentrations exceeding 
the threshold value were found in the 3A Pond, B-3 Pond, and 8-3-3 Ditch. 
Of the eight samples taken from the 3A Pond, one was above the threshold 
value. Of the 30 samples taken from the 8-3 Pond, 70% were above the 
threshold value. Of the 15 samples taken from the B-3-3 Ditch, 20% were 
above the threshold value. Numerous sites in the 3A Pond, B-3 Pond, and the 
8-3-3 Ditch exceeded the upper common soil range (7.0 ~g/g) found in 
referenced literature. Background .observations were close to this 
referenced value. 
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Table 7. 

ahainua 
boron 
calciwa 
fron 
l ithiwa 
..... la ....... 
ml~ 
pot .. iwa 
af l fc:on 
sodfla 
strontiwa 
tftMfla 
zfrconiwa 
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Metal Concentrations in Soils. 
c~ range 
for soi la, 

H/1 

10,000 to 300,000 
2 to 100 

7,000 to 500,000 
7,000 to 550,000 

5 to 200 
600 to 10,200 
20 to 3,000 

0.2 to 5 
400 to 30,000 

230,000 to 350,000 
750 to 7,500 

50 to 1,000 
1,000 to 10,000 

60 to 2,000 

Hfgneat observed 
value (Method 3050), 

H/1 

16,699 
<1.0 CDL 

16,510 
37,479 

16 
7,423 

a56 
c.4.0 CDL 
2,867 
2,093 

465 
46 

2,917 
39 

Table 8. Groundwater Monitoring List Metals (EPA 1989a). 
~range Hi 911 .. t observed 

El-•nt for soils, value (Method 3050), 
H/1 H/1 

Mtfaany 0.2 to 10 <10.0 CDL 
a,...,ic 1 to 50 <bactgf'Cllld of 4.9 
beriwa 100 to 3,000 116.4 
beryllha 0.1 to 40 <0.5 CDL 
~ISBhl! 0.01 to 7 ~ 
chroaiwa 1 to 1,000 34.5 
cooelt 1 to 40 11.2 
~ 2 to 100 43.1 
1m 2 to 200 m...2 
•rcuc: 0.01 to 0.3 ~ 
nickal 5. to 500 19.2 
s• l.,iwa 0.1 to 2 <1.0 CDL 
sflwr 0.01 to 5 5. 1 
thal l fwa 0.1 too.a <1.0 CDL 
tin 2 to 200 11 .a 
v•Ndiwa 20 to 500 81.1 
zfnc 10 to 300 111.3 

8.1.2 Lead 

Lead was determined using Method 7421, atomic absorption/graphite 
furnace analysis. This analysis also employs Method 3050 extraction 
technique. Concentrations exceeding the threshold value were found in 
B-3 Pond. Of the 30 samples taken from 8-3 Pond, 70% were above the 
threshold value. Three of the 22 sample collection points were above the 
upper limit of 200 ~g/g lead for soils. 
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8.1.3 Mercury 

Mercury was determined using cold vapor atomic .. absorption analysis. 
For the five sage site samples, all values for mercury analysis were less 
than the COL of 0.2 pg/g. All values less than this were reported by the 
laboratory only as less-than values. For computation of precision 
statistics, all mercury less-than values were assigned a value equal to 
0.2 pg/g. Values exceeding the COL were found in the B-3 Pond and the 
B-3-3 Ditch. Of the 30 samples taken from the 8-3 Pond, 73% were above the 
threshold values. Of this 73%, 951 were above the upper limit of 
0.3 pg/g mercury for soils. Of the 15 samples taken from 8-3-3 Ditch, 20% 
were above the threshold values. Of this 20%, 33% were above the upper 
limit of 0.3 pg/g mercury for soils. Only two observations from the main 
pond (7.0 and 15.6 pg/g) were above both a dilution adjusted LOQ and LCD. 

8.2 IONS 

8.2.1 Anaonium 

Many holding times were exceeded for this analysis. All background 
samples exceeded the 28-day allowed holding time by approximately 2 weeks. 
The threshold value may be biased by the affect of holding time. The MS/MSD 
associated with these background samples was also the lowest recorded, 
(average• 57.5%). ·· 

· Sampling site values in 3A Pond and 8-3 Pond exceed.the threshold value 
estimated from available data. All water samples from the main pond were 
found to have anmonium levels below the 50 pg/L COL. 

Anlnonium compounds were among those known to have been disposed of in 
8 Pond. It is doubtful that these contributed to any elevated levels in the 
present-day sediments at the rso. Almonium readily undergoes physical and 
biological transformations. Arllllonia is generated by heterotrophic bacteria 
as the primary end product of decomposition of organic matter (it is also a 
major excretory product of aquatic animals). Almonia in solution is present 
primarily as a11111onium. The measurement procedure does not differentiate 
between these two forms of nitrogen. High aR1110nium levels are typically 
associated with pollution from degradable organic matter. This type of 
pollution is not a viable concern given the types of effluents disposed of 
in 8 Pond. Normal sediment anmonium concentrations still need definition. 
Arllllonification in pond sediments and subsequent sorption to the sediments, 
as well as accumulation in the interstitial water, would nQrmally contribute 
to higher concentrations of anmonium in pond sediments than in a desert. 
Wetzel (1975, p 196) reports fixed and exchangeable anwnonium in Wisconsin 
hard water oligotrophic lake sediments at 66 mg/kg each (total 132 mg/kg). 
Eutrophic lakes have higher total sediment aR1110nium concentrations. The 
maximum concentration found in Phase 1 samples was 16.2 pg/g. This 
concentration does not appear abnormally high for sediment. Production and 
decomposition of organic material in either the dry 38 Pond, the dry 
Contingency Pond, or native desert are inhibited by a lack of moisture. 
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8.2.2 Bromide 

All bromide results were far below the 1.0 µg/g COL. Accuracy on spike 
recoveries in soil averaged 105%. Precision on fie1d duplicates was not 
calculated because all values were equal to zero according to chemist 
sheets. Clearly this is not to be a future constituent of concern. 

8.2.3 Chloride 

Chloride was the second most frequently detected anion behind sulfate. 
Chloride data are presented in Appendix C, Table C-5. The chloride values 
of the background sagebrush areas are below reliable detection levels. 
Chloride is introduced via water to B Pond. It does not appear that it is 
anywhere close to levels of environmental significance. The highest levels 
were actually found in samples from the dry unused Contingency Pond 
background site. 

8.2.4 Cyanide 

All cyanide measurements were below their respective COL (0.5 µg /g 
soil, 10 µg/L water). Holding times were exceeded for all sample numbers 
prior to B-144. This included all background samples and all samples from 
38 Pond. The holding time is 14 days. Some samples were held as long as 
28 days and three were held for 5 weeks. Samples not exceeding holding 
times were consistent with those that did exceed holding times - no 
detectable cyanide. There was no detectable concentration of cyanide in the 
B-3 Pond water samples. All MS recoveries were acceptable. 

8.2.5 F1uoride 

Data for fluoride are displayed in Appendix C, Table C-6. Virtually 
all the data are below the COL. The only samples reported above 1 µg/g were 
those with matrix effects. The one exception to this is a 1.3 µg/g value 
from a sample in the B-3-3 Ditch. Fluoride is not at hazardous levels in 
the near-surface soils and sediments of 8 Pond. 

8.2.6 Nitrate, Nitrite 

The nitrate and nitrite data are presented in Table C-7 of Appendix C. 
Nitrate is the predominate form of the two. There are no observed 
concentrations greater than the threshold value in B Pond. Levels are 
clearly higher in the dry sites of 38 Pond, the background sites, and the 
two dry sample sites of JC Pond. The highest nitrate concentration was 
associated with a native background site. 
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8.2.7 Phosphate 

Phosphate data are displayed in Table C-8 of Appendix C. All site data 
are below COL. There are no observed concentrations greater than the 
threshold values at the site. Levels are higher in the native sage area 
than the soils and sediments of B Pond. Phosphate should no longer be an 
analyte of concern in the near-surface soils and sediments of B Pond. 

8.2.8 Sulfate 

Sulfate data are displayed in Appendix C, Table C-9. The graph of 
field duplicates, Appendix D, shows a strong correlation between variability 
and concentration over the ranges found at B Pond. Under the normal 
distribution, the mean and standard deviation are uncorrelated. If the mean 
and standard deviation estimates generated from repeated sampling are 
proportional to each other, then the parent population is not normally 
distributed. A lognormal tolerance interval would be a better choice to 
apply in this case. Although field duplicate data were not restricted to 
background sites, they suggest that the tolerance interval should not be 
based on a normal distribution. A lognormal distribution would result in a 
higher threshold value. Only observations associated with the B-3 Pond 
would exceed value. Note that in either case, the unused Contingency Pond 
is far higher in sulfate than the TSO unit. This anion can be found in 
higher concentrations from natural weathering of soil materials and other 
processes than is found in B Pond. · 

8.2.9 Sulfide 

Only two samples were above the CDL (10 pg/g) among all sites. Sample 
B-179 from 3C Pond was reported at 10.9 pg/g and sample B-198 from 3A Pond 
was reported at 25.7. All background samples were analyzed 1 to 2 weeks . 
after holding times had expired. Both associated pairs of MS/MSD analyzed 
that day had low-spike recoveries (SSS/60% and 50%/49%). The low recovery 
was attributed by the laboratory to a matrix effect. The average of either 
type of background site was below one-half the COL. A LOD calculated from 
the five reagent blanks, (average+ 3s), is below the COL, but an LOQ 
(average+ 10s) is equal to 16.7 pg/g. 

The holding time of 7 days was exceeded by 1 to 2 weeks for samples 
B-101 through 8-142. Sample·s B-152 to B-163 and 8-184 to B-193 exceeded the 
holding time by 1 to 4 days. This . problem affects all measurements from 
either background, 38 Pond, and the 8-3-3 Ditch. Sample B-118, a sample 
from the 8-3 Pond analyzed 28 days after collection, also had low spike 
recoveries attributed to matrix effects. Another sediment sample from the 
8-3 Pond analyzed on the same day had satisfactory recoveries. All water 
samples analyzed for sulfide were reported below COL (1 pg/ml). 

The data are weak, but do not indicate dangerous concentrations of 
sulfide .• It is a naturally occurring compound in pond sediments and would 
be consistent with observed concentrations of sulfate in excess of that 
observed from the sagebrush sites. 
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8.3.l Chlorinated Herbicides 

All composite samples were tested for the herbicides 2,4-0, 2,4,5-T, 
and 2,4,5-TP (Silvex). The COL were 1.0 ~g/g for each analyte 1n soil 
samples and 2.0 µg/L in water. None of the herbicides were found present in 
any of the samples. The surrogate 2,4-0B was reported slightly out of 
limits for sample B-162 (60%) and B-169 (44%) versus the 63% to 151% 
allowable range. Sample B-162 was the composite sample from the lower part 
of the B-3-3 Ditch. Sample B-169 was a composite containing material from 
the inlet area of the pond, the deepest sampling location, and one other 
site. Another aliquot of this sample was reextracted and reanalyzed, and 
the results were consistent. The laboratory attributed the low surrogate 
recovery to a matrix effect. The sample was noted to have formed an 
emulsion during the extraction process. The MS/MSO analyses are not 
available for B Pond samples. Method performance for soil matrices appears 
very poor based on reported spike recoveries for the scant data several 
months prior to and after analysis of B Pond samples. The allowed QC limits 
referred to previously were established by the laboratory, but it is not 
clear from the available data that the meth·od was capable of meeting those 
limits. Phase 1 data do not contradict that the site is clean with respect 
to the aforementioned herbicides, but the analytical evidence is not 
conclusive. The volume of water passing through the system and site 
disposal practices argue against significant quantities of these ' herbicides 
being present in the sediments of the pond. 

8.3.2 Chloropesticides 

Analysis for the chloropesticides consisted of all the analytes l i sted 
in Table 3 under the heading •Pesticides, Enhanced•. Respective soil and. 
water matrix minimum COL are also given in Table 3. Several samples 
required raising the reported less-than value due sample specific matrix 
effects. Samples B-150, one of five composite sediment samples from the 
main pond, was associated with a twentyfold increase in reported less-than 
levels for all analytes. Samples B-133, B-141, and B-169 had detection 
levels increased tenfold for those analytes with retention times less than 
10 minutes. These three composite samples were also from 8-3 Pond. 
Analytes reported to higher detection limits ' included all four benzene 
hexachloride (BHC) compounds, heptachlor, heptachlorepoxide, aldrin, and 
alpha endosulfan. Samples B-199 and B-204 were reported likewise. . 
Additionally, DOE was reported as less than a tenfold increased limit due to 
matrix effects in these two samples from 3A Pond. Surrogate recoveries for 
dibutylchlorendate and/or 2,4,5,6-tetrachloro-meta-xylene were all within 
acceptable limits. A MS/MSD was performed on sample B-181. Spikes of 
endrin, lindane (gamma BHC), DDT, heptachlor, dieldrin, and aldrin at 0.2 to 
0.5 µg/g were performed. Recoveries of endrin were high; however, the 
problem was later traced to interference in the standard (high 
chlorobenzilate concentration). All remaining spikes had acceptable 
recoveries that ranged between 95 and 126%. Phase 1 data supports the 
initial perceptions that the chloropest1cides are not a serious constituent 
of concern in the soil and sediments of B Pond. 
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8.3.3 Phosphorous Pesticides 

Phosphorous pesticides analyzed for include tetraethylpyrophosphate, 
carbophenothion, disulfoton, dimethoate, methylparathion, parathion, - and 
phorate. The soil CDL was 1.0 pg/g for all except dimethoate, which was 
2.0 pg/g. Water CDLs were 2.0 pg/L for all compounds. No compound was 
reported at or above it's respective limit. A MS/MSD was performed on 
sample 8-181. The respective recoveries were an acceptable 76 and 88% using 
a spike level of 2.0 pg/g. A spike was not performed on the single 8 Pond 
water sample submitted for this analysis, but the laboratory QC-report for 
the respective quarter shows 10 MS during the quarter; all were acceptable 
and ranged 88 to 118%. All holding times were met. 

The organophosphate pesticides are known to degrade rapidly in soil, 
and the rate of degradation increases with moisture content (Guenzi 1974). 
According to Pionke and Chesters (1973) most organophosphorus insecticides, 
with the exception of diazanon which degrades in acid, are hydrolyzed in 
water at alkaline pH. Phase l sampling confirmed that the above phosphorus 
pesticides are not a constituent of concern in the sediments of 8 Pond. 

8.3.4 Polychlorinated Biphenyls 

Polychlorinated biphenyls tested for included arochlors 1016, 1221, 
1232, 1242, 1248, 1254, and 1260. The minimum COL for soil is 1.0 pg/g and 
the minimum for water is 1.0 pg/L. Matrix effects required dilution and 
upward adjustment of the reported less-than values twentyfold on samples 
8-150 (for arochlors 1016-1254), and 8-199 (for arochlors 1221, 1232, 1242, 
and 1260). Tenfold adjustments were required on sample 8-204 for the same 
arochlors adjusted in reporting sample 8-199. Fivefold dilutions were 
required due to high background noise in samples 8-1-33 and 8-141 for the 
above arochlors. The remaining seven composite samples did not require 
dilutions. All samples were reported as less than t~eir respective 
detection limits. A MS/MSD was run on sample 8-192 using arochlor 1254. 
The recoveries of 116 and 120% were well within the acceptable limits. All 
surrogate recoveries for each sample were within acceptable limits with one 
exception. Sample 8-127, a composite of three samples from the 8-3 Pond, 
had a low recovery for surrogate dibutylchlorendate (1.3%) and a high 
surrogate recovery for 2,4,5,6-tetrachloro-meta-xylene (289%). Typical 
recoveries range 20 to 150%. Other composite samples from the 8-3 Pond 
showed no evidence of contamination. Surrogate retoveries for the single 
composite water sample from the 8-3 Pond were acceptable. A MS was not done 
on this specific sample, but all six water sample MS reported in the 
laboratory QC report for the respective quarter were acceptable. Phase l 
data do not indicate polychlorinated biphenyls contamination in the near
surface sediments of 8 Pond. 

8.3.5 Semivolat11es 

8is(2-ethylhexyl)phthalate was the only compound identified from the 
entire target list of Table 3 for either soil, sediment, or water samples. 
It was identified at 2.4 pg/gin sample 8-169, 3.5 pg/gin 8-181, and 
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6.7 µg/g in B-182. All three results are considered qualified nondetects 
due to associated blank contamination at 8.0 µg/g. Six compounds were used 
as surrogates in the analysis, (2-fluorophenol, phenol-OS, nitrobenzene-05, 
2-fluorobiphenyl, 2,4,6-tribromophenol, and p-terph.enyl). All surrogate 
recoveries were within acceptable limits as determined by EPA methods 
(EPA 1986). 

Matrix spikes were run on sediment sample B-127 for several compounds 
as shown in Table 9. Spike recovery for one compound was less than 10% over 
its respective advisory limit. All other spike recoveries are within 
guideline limits. There is no indication that any of the long list of 
compounds analyzed by this method should continue to be constituents of 
concern in the near-surface sediments of B Pond. 

Table 9. Semivolatile Spike Recoveries. 

p-dlloro a-cresol 
Z•dl lorcpt-l 
df•n-butylphthalate 
1,4•dfdllorcbanzene 
2,4•dfnitrotolu.w 
n•nitroao·df•n-propyl•ine 
4·nf trophenol 
pentadllorop,enol 
1,2,4•tridlloroben1ene 
phenol 
ac:enep1thene ~--

Spike 
added, ng 

100 
100 
50 
50 
50 
50 

100 
100 
50 

100 
50 
50 

% Rec 

MS "SD 

55.6 54.0 
49.a . 60.l 

127.4• 72.8 
39.8 45.4 
71.6 59.2 
47.4 60.2 
71.2 80.3 
93.3 7'9.0 
61.0 54.2 
39.7 36.8 
5't .o 89.4 
63.6 65.6 

•spike recovery outside advfsory QC lf• ita for this c~ 
fra water. 

8.3.6 Volatile Organics 

Volatile organics found were generally insignificant. Data for the 
volatiles are shown in Appendix C, Tables C-10 through C-13. Acetone was 
present in more samples than any other organic compound. None was reported 
in the Contingency Pond samples, but all other categories including the 
field equipment sand blanks, .samples from the native sagebrush area, and 
laboratory blanks had some samples with acetone above the 10 µg/kg COL. 

The two highest concentrations of acetone reported were from samples 
B-115 (333 µg/kg) and B-129 (160 µg/kg); both samples were from the 
B-3 Pond. Neither is believed to be representative of actual field 
conditions. Sample B-129 was a field duplicate. Acetone reported in it's 
respective pair (B-128) was less than the 10 µg/kg COL (moisture 
considered). Sample B-115 not only had the highest reported concentration 
for acetone, but also the other cormnon laboratory contaminants. The sample 
had the highest reported values for methyl ethyl ketone and methylene 
chloride. Some methyl ethyl ketone was thought to originate from fresh 
paint in one of the laboratory rooms according to the quarterly QC report 
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supplied by the contract laboratory. Methylene chloride is a common 
laboratory solvent. - The reported sample was run on August 22, 1989; 
however, the HS/HSD were run prior to this date on-- August 16, 1989. There 
are no reported sample results for this date. With the exception of problem 
sample 8-115, all other compounds found in the 8-3 Pond are below the 
practical quantitation guidelines of EPA (1986, Revision 1). 

The contract laboratory program guidelines use a lOx rule for 
evaluating co11111on laboratory contaminants in environmental samples. If an 
associated blank is noted to have a certain level of a conman laboratory 
contaminant, the data are qualified as a nondetect when they are above the 
COL but within 10 times the concentration found in the blank. 

A tentatively identified compound (1,3-dichlorobenzene) was found in 
two 38 Pond samples. One of these samples was a field duplicate. It's 
respective pair had no detectable trace of the compound . This compound has 
also been reported in the laboratory QC report as one of several present in 
water matrix (volatile organic analysis) blanks during the respective 
quarter and in a soil (volatile organic analysis) blank in the following 
quarter. The fact that it is at a very low level was not present in any of 
the other samples from 38 Pond and is known to have potential as a 
laboratory contaminant suggest it is an artifact of the measurement system. 

8.4 RADIONUCLIDES 

The data on gross alpha, ·gross beta, strontium-90 concentration, and 
gamma activities are listed in Appendix C, Tables C-14 and C-15. These 
parameters are not regulated under current RCRA regulations. The data are 
presented in the appendix because they were collected as part of the Phase 1 
B Pond investigations. Background samples were not collected, nor were 
comparisons made. Levels of radioactivity were surprisingly low in the 
sampled material. The highest observed gross beta measurement (718 pCi / g) 
was from a 3C Pond sample. 

9.0 CONCLUSIONS 

Phase 1 characterization efforts show additional work is needed to 
define acceptable levels of many naturally occurring compounds; particularly 
where the background is not strictly comparable. Natural spatial and 
seasonal differences in background may be poorly represented in highly 
localized background measurements. 

Many analytes were investigated in Phase 1. These compounds do not 
appear present at hazardous levels in the sampled near-surface soils and 
sediments of B Pond. There are many observations greater than native 
background in the B-3 Pond. Lead, cadmium, and mercury are believed to be 
the most significant. Each element was far below levels exhibiting the 
characteristic of EP toxicity. None of the data indicate that the near
surface soil/sediment would be classified dangerous waste under any of the 
WAC 173-303, Dangerous Waste Regulations (Ecology 1989). Further 
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• characterization activities of the soil profile with depth should pay close 
attention to QA for volatile organic analysis sampling. ·· Sampling for other 
organic analyses is not justified based on Phase 1 _results. 
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APPENDIX A 

OBSERVATIONS EXCE£DING BACKGROUND TOLERANCE LIMIT 

Appendix A contains a list of observations exceeding a soil background 
tolerance limit, or when applicable, a regulatory or contract detection limit 
(COL). Each observation was compared to determine if it exceeded the stated 
value. Where possible, an alternate background limit from the contingency 
pond data 1s provided. Inorganic analytes appear first 1n alphabetical order. 
An asterisk in •Type• column denotes those field and/or laboratory duplicate 
samples whose respective duplicate average is below the threshold value. (The 
type •select• is used to denote those samples from judgement selected 
locations, i.e., nonrandom). The designation "EP• denotes results of the 
extraction procedure toxicity analyses for those elements previously defined 
for that waste characteristic. The EP results immediately follow total metal 
determinations where applicable. The list concludes with the organic analytes 
in the following order: volatile organics, semivolatiles, herbicides, 
pesticides, phosphorous pesticides, and polychlorinated biphenyls. 

INORGANIC ANALYTES 

Aluminum--Threshold value: 11,238 119/9 
(Alternate background limit: 10,090 119/g) 

Area Samgle yg£g Cggrdjn1te~ Ix121 
8-3 Pond 8-114 12,189 N43400 W43300 Regular 
8-3 Pond B-129 12,327 N43600 W43000 Field duplicate* 
8-3 Pond 8-130 14,913 N43500 W42900 Regular 
8-3 Pond 8-132 13,370 N43300 W42900 Regular 
8-3 Pond 8-134 12,052 N43100 W42800 Field duplicate 
8-3 Pond 8-135 12,537 N43100 W42800 Field duplicate 
8-3 Pond 8-145 11,424 N43200 W42000 Field duplicate 
B-3 Pond 8-146 12,381 N43200 W42000 Field duplicate 
8-3 Pond 8-147 . 14,119 N43200 W41900 Laboratory duplicate 
B-3 Pond 8-147 16,699 N43200 W41900 Laboratory duplicate 
B-3 Pond B-148 11,384 N43300 W42000 Regular 
8-3-3 Ditch 8-191 11,747 30' from head end Select 

Anmonium--Threshold value: 6.26 119/g; lognonnal TI used 
(Alternate background limit: 13.98 11g/g, lognonnal TI) 

Aro ~am12le yglg tgordia1te~ Ix1u~ 
3A Pond 8-198 7.59 N43200 W41550 Regular 
3A Pond 8-203 7.79 N43200 W41250 Regular 
8-3 Pond 8-114 7.39 N43400 W43300 Regular 
8-3 Pond 8-115 8.31 N43500 W43200 Regular 
8-3 Pond 8-116 9.62 N43500 W43300 Regular 
8-3 ·Pond 8-118 9.46 N43500 W43400 Regular 
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Anlnonium (Cont) 

Area 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 

Sample 
B-119 
B-128 
B-129 
B-130 
B-131 
B-132 
B-134 
B-135 
B-138 
B-139 
B-140 
B-143 
B-145 
B-146 
B-147 
B-148 
B-149 
B-165 
B-166 
B-168 

ug/g 
6.91 
7.33 

11.77 
9.61 

10.28 
9.23 

10.41 
11.26 
15.59 
8.44 

10.23 
9.9 

16.2 
15.4 
14.5 
11.6 
7.0 
6.7 

10.2 
15.7 

Coordinates ·· 
N43800 W43400 
N43600 W43000 
N43600 W43000 
N43500 W42900 
N43400 W42800 
N43300 W42900 
N43100 W42800 
N43100 W42800 
N43400 W42500 
N43500 W42500 
N43700 W42100 
N42800 W42000 
N43200 W42000 
N43200 W42000 
N43200 W41900 
N43300 W42000 
N43500 W42000 
N43175 W43150 
N43100 W42200 
N43090 W42000 

Arsenic--Threshold value: 4.91 ~g/g 
(Alternate background limit: 7.59 ~g/g) 
All observations below threshold 

Arsenic, (EP)--Regulatory threshold value: 5_ mg/L 
COL• 500 ~g/L 
No observations >COL 

Barium, (EP)--Regulatory threshold value: 100 mg/L 
COL• 1,000 ~g/L 
No observations >COL 

Boron--Regulatory threshold value: not calculated (NC) 
All values <COL 

Bromide--Threshold value: NC 
All values <COL 

Cadmium--Threshold value: 8.23 ~g/g 
(Alternate background limit: 9.58 ~g/g) 

!t!H Sample yq/q Coordin1te~ 
3A Pond B-196 8.7 N42700 W41525 
B-3 Pond 8-114 9.9 N43400 W43300 

Type 
Regular 
Field duplicate 
Field duplicate 
Regular · 
Regular 
Regular 
Field duplicate 
Field duplicate 
Regular 
Regular 
Regular 
Regular 
Field duplicate 
Field duplicate 
Regular 
Regular 
Regular 
Select 
Regula-r 
Select 

Type 
Field duplicate* 
Regular 

8-3 Pond B-115 8.8 N43500 W43200 ··· Laboratory dup 1 i cate 
8-3 Pond 8-115 8.6 N43500 W43200 Laboratory duplicate 
B-3 Pond B-116 9.8 N43500 W43300 Regular 
B-3 Pond B-118 8.8 N43500 W43400 Regular 
B-3 Pond B-119 22.6 N43800 W43400 Laboratory duplicate 
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Cadmium (Cont) 

Area Samgle lil9l9 t2ordio1te~ I~12e 
8-3 Pond 8-119 20.8 N43800 W43400 Laboratory duplicate 
8-3 Pond 8-129 9.1 N43600 W43000 Field duplicate 
8-3 Pond 8-130 11. 7 N43500 W42900 Regular 
8-3 Pond 8-131 11.2 N43400 W42800 Regular 
8-3 Pond 8-132 12.2 N43300 W42900 Regular 
8-3 Pond 8-134 15.8 N43100 W42800 Field duplicate 
8-3 Pond 8-135 16.1 N43100 W42800 Field duplicate 
8-3 Pond 8-146 8.8 N43200 W42000 Field duplicate 
8-3 Pond 8-147 11.1 N43200 W41900 Laboratory duplicate 
8-3 Pond 8-147 12.3 N43200 W41900 Laboratory duplicate 
8-3 Pond 8-149 17 .9 N43500 W42000 Regular 
8-3 Pond . 8-168 9.1 N43090 W42000 Select 
8-3-3 Ditch 8-154 9.4 1,200' from A-29 Regular 
8-3-3 Ditch 8-161 9.2 At A-29 junction Select 
8-3-3 Ditch 8-191 . 9.5 30' from head end Select 

Cadmium, (EP)--Regulatory threshold value: 1 mg/L 
COL• 100 µg/L 
One observation >COL; none exceeding regulatory limit 

Area ~amgle lil9LL t22r~jnates T~ge 
8-3 Pond 8-119 259 N43800 W43400 Regular 

Calcium--Threshold value: 4,755 µg/g 
(Alternate background limit: 14,997 µg/g) 

Area ~amg]e yglg t22rdinate~ T~ge 
3A Pond 8-194 5,200 N42700 W41525 Field duplicate 
3A Pond 8-196 5,948 N42700 W41525 Field duplicate · · 
3A Pond 8-197 9,463 N43000 W41475 Regular 
3A Pond 8-200 16,510 N43250 W41625 Regular 
3A Pond 8-201 9,684 N43100 W41400 Regular 
3A Pond B-202 11,808 N43150 W41300 Regular 
3A Pond 8-203 8,265 N43200 W42500 Regular 
38 Pond 8-106 9,331 N42300 W40550 Regular 
38 Pond B-107 7,683 N42300 W40650 Regu1ar 
3B Pond 8-108 7,704 N42800 W40650 Field duplicate 
38 Pond 8-109 7,366 N42800 W40650 Field duplicate 
38 Pond 8-110 9,099 N42850 W40650 Regular 
38 Pond 8-111 6,986 N42850 W40950 Regular 
3C Pond 8-171 5,154 Ditch 8, 500' Field duplicate 
3C Pond 8-172 5,326 Ditch 8, 500' Field duplicate 
3C Pond B-175 4,788 Ditch 6, 2,100' Regular 
3C Pond 8-176 5,331 Ditch 5, 1,800' Regular 
3C Pond 8-178 5,818 Ditch 4, 1,200' Regular 
B-3 Pond 8-146 4,906 N43200 W42000 Field duplicate* 
8-3 Pond 8-147 5,315 N43200 W41900 Laboratory duplicate 
8~3 Pond 8-147 5,400 N43200 W41900 Laboratory duplicate 
8-3-3 Ditch 8-152 5,090 1,279' from A-29 Field duplicate 
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Calcium (Cont) 

Area 

B-3-3 Ditch 
8-3-3 Ditch 
8-3-3 Ditch 

8-3-3 Ditch 

8-3-3 Ditch 
8-3-3 Ditch 

8-3-3 Ditch 
Cont. 8kg. 
Cont. 8kg. 
Cont. 8kg. 
Cont. 8kg. 
Cont. 8kg. 
Cont. 8kg. 

Sample 

8-153 
8-154 
8-158 

8-158 

8-159 
8-189 

8-191 
8-101 
8-102 
8-103 
8-104 
8-105 
8-105 
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ug/g 

7,211 
9,381 
5,419 

4,885 

4,889 
5,259 

5,064 
6,830 
9,831 
9,923 
7,328 
9,764 
9,416 

Coordinates ·· 

1,279' from A-29 
1,200' from A-29 
950' from A-29 

950' from A-29 

950' from A-29 
_1, 000' from 

head end 
30' from head end 
N44900 W42800 
N45100 W42600 
N44800 W43500 
N44600 W43200 
N45400 W42500 
N45400 W42500 

Chloride--Threshold value: 1.47 pg/g 

Type 

Field duplicate 
Regular 
Field duplicate, 
Laboratory duplicate 

Field duplicate, 
Laboratory duplicate 

Field duplicate 
Regular 

Select 
Regular 
Regular 
Regular 
Regular 
Laboratory duplicate 
Laboratory duplicate 

(Alternate background limit: 97.0 pg/g; excluding indeterminate results) 
NOTE: All sagebrush background observations are <COL 

Area 

3A Pond 
3A Pond 
3A Pond 
3C Pond 
8-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
8-3 Pond 
8-3 Pond 
B-3 Pond 
B-3 Pond 
8-3 Pond 
8-3 Pond 
8-3 Pond 
B-3 Pond 
B-3 Pond 
B-3 Pond 
8-3-3 Ditch 
B-3-3 Ditch 
8-3-3 Ditch 
Cont. 8kg. 
Cont. 8kg. 

Sample 

8-198 
8-201 
8-203 
8-177 
8-114 
B-115 
8-116 
8-119 
8-130 
8-131 
8-132 
8-134 
8-135 
8-136 
B-140 
B-143 

• B-147 
8-168 
8-154 
8-161 
8-191 
B-101 
8-104 

ug/g 

1.49 
3.71 
1.67 
7.90 
4.04 
1.63 
2.01 
2.05 
2.56 
5.58 
3.60 
1.81 
3.80 
4.22 
2.13 
1.51 
4.74 
1.93 
1.84 
1.83 
2.00 

21.7 
17.6 

Coordinates 

N43200 W41550 
N43100 W41400 
N43200 W42500 
Ditch 3, 300' 
N43400 W44300 
N43500 W43200 
N43500 W43300 
N43800 W43400 
N43500 W42900 
N43400 W42800 
N43300 W42900 
N43100 W42800 
N43100 W42800 
N43100 W42600 
N43700 W42100 
N42800 W42000 
N43200 W41900 
N43090 W42000 
1,200' from A-29 
0' from A-29 
30' from head end 
N44900 W42800 
N44600 W43200 

Cont. Bkg. • Contingency pond background. 

Regular 
Regular 
Regular 
Regular 
Regular 
Regular 
Regular 
Regular 
Regular 
Regular 
Regular 

Type 

Field duplicate 
Field duplicate • 
Regular 
Regular 
Regular 
Regular 
Select 
Regular 
Select 
Select 
Regular 
Regular 
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Chromiwn--Threshold value: 12.86 µg/g 
{Alternate background limit: 8.78 µg/g) 

Area Sample ua/g Coordinates 
.. 

8-3 Pond 8-115 13.6 N43500 W43200 
8-3 Pond 8-115 12.9 N43500 W43200 
8-3 Pond 8-116 13 .1 N43500 W43300 
8-3 Pond 8-130 34.5 N43500 W42900 
8-3 Pond 8-131 18.5 N43400 W42800 
8-3 Pond 8-132 18.1 N43300 W42900 
8-3 Pond 8-135 13.5 N43100 W42800 
8-3 Pond 8-138 13.2 N43400 W42500 
8-3 Pond 8-138 12.9 N43400 W42500 
B-3 Pond B-145 19.5 N43200 W42000 
8-3 Pond 8-146 25.5 N43200 W42000 
8-3 Pond 8-147 26.2 N43200 W41900 
8-3 Pond 8-147 29.1 N43200 W41900 
8-3-3 Ditch 8-191 18.6 30' from head end 

Chromium, (EP)-Regulatory threshold value: 5 mg/L 
COL• 500 µg/L 
No observations >COL 

Cobalt--Threshold value: 9.7 µg/g 
{Alternate background limit: 12.8 µg/g) 

Area Sample ug/g Coordinates 

8-3 Pond 8-138 9.7 · N43400 W42500 
8-3 Pond 8-145 10.2 N43200 W42000 
8-3 Pond 8-146 10.5 N43200 W42000 
8-3 Pond 8-147 9.8 N43200 W41900 
8-3 Pond 8-147 10.6 N43200 W41900 
8-3-3 Ditch 8-152 11.2 1,279' from A-29 
8-3-3 Ditch B-189 9.9 1,000' from 

head end 
8-3-3 Ditch 8-191 10.3 30' from head end 

Copper--Threshold value: . 15.96 µg/g 
{Alternate background limit: 22.76 µg/g) 

Area Sample ug/g Coordinates 

3A Pond 8-196 17.2 N42700 W41525 
3A Pond 8-201 18.6 N43100 W41400 
3A Pond 8-202 20.1 N43150 W41300 
38 Pond 8-108 16.1 N42800 W40650 
·3C Pond B-171 16.3 Ditch 8, 500' 
3C Pond ~- 8-172 17 .9 Ditch 8, 500' 
3C Pond 8-177 18.5 Ditch 3, 300' 
3C Pond 8-180 16.9 Ditch 1, 1,300'· 
3C Pond B-180 · 16.2 Ditch 1, 1,300' 
8-3 Pond 8-114 20.4 N43400 W43300 

A-5 

Tyce 

Laboratory duplicate 
Laboratory duplicate 
Regular · 
Regular 
Regular 
Regular 
Field duplicate 
Laboratory duplicate 
Laboratory duplicate 
Field duplicate 
Field duplicate 
Laboratory duplicate 
Laboratory duplicate 
Select 

Type 

Laboratory duplicate* 
Field duplicate 
Field duplicate 
Laboratory duplicate 
Laboratory duplicate 
Field duplicate 
Regular 

Select 

Type 

Field duplicate* 
Regular 
Regular 
Field duplicate* 
Field duplicate 
Field duplicate 
Regular 
Laboratory duplicate 
Laboratory duplicate 
Regular 
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Copper {Cont) 

Area Sample ua/a 

8-3 Pond 8-115 19.2 
8-3 Pond 8-115 17 .3 
8-3 Pond 8-116 17.7 
8-3 Pond 8-128 17 .9 
8-3 Pond 8-130 32.9 
8-3 Pond 8-131 25.6 
8-3 Pond 8-132 16.7 
8-3 Pond 8-135 17 .6 
8-3 Pond 8-138 17.7 
8-3 Pond 8-138 16.7 
8-3 Pond 8-145 18.2 
8-3 Pond 8-146 20.4 
8-3 Pond 8-147 25.2 
8-3 Pond 8-147 27.7 
8-3 Pond 8-148 17.4 
8-3 Pond 8-164 16.9 
8-3-3 Ditch 8-154 23.5 
B-3-3 Ditch 8-161 19.7 
8-3-3 Ditch 8-188 17.5 

B-3-3 Ditch B-189 17 .6 

B-3-3 Ditch B-190 19.4 

8-3-3 Ditch 8-191 43.1 
Cont. 8kg. 8-103 18.1 
Cont. 8kg. 8-104 16.4 
Cont. 8kg. 8-105 16.2 

Cyanide--Threshold value: NC 
All values <COL 

Fluoride--Threshold Value:< COL 
Default to COL, 1.0 µg/g 

Coordinates ·· 

N43500 W43200 
N43500 W43200 
N43500 W43300 
N43600 W43000 
N43500 W42900 
N43400 W42800 
N43300 W42900 
N43100 W42800 
N43400 W42500 
N43400 W42500 
N43200 W42000 
N43200 W42000 
N43200 W41900 
N43200 W41900 
N43300 W42000 
N43175 W43150 
1,200' from A-29 
At A-29 junction 
1,400' from 

head end 
1,000' from 

head end 
500' from 

head end 
30' from head end 
N44800 W43500 
N44600 W43200 
N45400 W42500 

Tyo, 

Laboratory duplicate 
Laboratory duplicate 
Regular 
Field duplicate 
Regular 
Regular 
Regular 
Field duplicate 
Laboratory duplicate 
Laboratory duplicate 
Field duplicate 
Field duplicate 
Laboratory duplicate 
Laboratory duplicate 
Regular 
Select-Field duplicate 
Regular 
Select 
Regular 

Regular .: 

Regular 

Select 
Regular 
Regular 
Laboratory duplicate* 

NOTE: All sagebrush background observations are <1/2 COL. All 
contingency pond background observations .are <COL or have matrix 
interferences. 

Area Sample 

8-3-3 Ditch 8-161 

ua/g 

1.29 

Iron--Threshold value: 29,437 µg/g 

Coordinates 

0' 

{Alternate background limit: 40,909 ~g/g) 

Area Sample uq/g Coordinates 

8-3 Pond 8-129 30,750 N43600 W43000 
8-3 Pond B-131 30,250 N43400 W42800 
8-3 Pond B-132 35,716 N43300 W42900 

A- t: 

Type 

Select 

Type 

Field duplicate* 
Regular 
Regular 
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Iron (Cont) 

Area Sample ug/g Coordinates ·· Type 

8-3 Pond 8-135 29,724 N43100 W42800 Field duplicate* 
8-3 Pond 8-138 31,085 N43400 W42500 Laboratory duplicate 
8-3 Pond 8-138 29,511 N43400 W42500 Laboratory duplicate 
8-3 Pond 8-146 30,006 N43200 W42000 Field duplicate 
8-3 Pond 8-147 32,099 N43200 W41900 Laboratory duplicate 
8-3 Pond 8-147 36,021 N43200 W41900 Laboratory duplicate 
8-3 Pond 8-148 32,809 N43300 W42000 Regular 
8-3-3 Ditch 8-191 37,479 30' from head end Select 
Cont. 8kg. 8-103 29,671 N44800 W43500 Regular 

Lead--Threshold value: 15.16 µg/g 
(Alternate background limit: 7.13 µg/g) 

Area Sample ug/g Coordinates Type 

8-3 Pond 8-130 356 N43500 W42900 Regular 
8-3 Pond 8-131 618 N43400 W42800 Regular 
8-3 Pond 8-132 112 N43300 W42900 Regular 
8-3 Pond 8-135 19. 1 N43100 W42800 Field duplicate 
8-3 Pond 8-136 16.9 N43100 W42600 -Regular 
8-3 Pond 8-138 "46.6 N43400 W42500 Regular_, 
8-3 Pond 8-139 286 N43500 W42500 Regular 
8-3 Pond 8-140 25.1 N43700 W42100 Laboratory duplicate 
8-3 Pond 8-140 23.9 N43700 W42100 Laboratory duplicate 
8-3 Pond 8-114 16.2 N43400 W43300 Regular 
8-3 Pond 8-115 50.5 N43500 W43200 Regular 
8-3 Pond 8-116 58.2 N43500 W43300 Regular 
8-3 Pond 8-143 67 N42800 W42000 Regular 
8-3 Pond 8-145 59 N43200 W42000 Field duplicate . 
8-3 Pond 8-146 226 N43200 W42000 Field duplicate 
8-3 Pond 8-147 163 N43200 W41900 . Regular 
8-3 Pond 8-148 116 N43300 W42000 Regular 
B-3 Pond B-149 17 N43500 W42000 Regular 
8-3 Pond 8-164 16.6 N43175 W43150 Select-Field 

duplicate* 
8-3 Pond 8-166 76.9 N43100 W42200 Regular 
8-3 Pond 8-168 74.4 N43090 W42000 Select 

Lead, (EP)--Regulatory threshold value: 5 mg/L 
COL• 500 µg/L 
No observations >COL 

L1thium--Threshold value: 10.2 µg/g . 
(Alternate background limit: 11 .9 µg/g) 
NOTE: All background observations are slightly below the 10 µg/g COL 

Area Sample ug/a coordinates Jyoe 

8-3 Pond 8-114 11.8 N43400 W43300 Regular 
8-3 Pond 8-129 10.8 N43600 W43000 Field duplicate* 

A-7 
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Lithium {Cont) 

Area Sample ug/g Coordinates .. 

B-3 Pond B-130 16.1 N43500 W42900 
8-3 Pond B-131 11.4 N43400 W42800 
B-3 Pond B-132 11.8 N43300 W42900 
B-3 Pond B-134 10.6 N43100 W42800 
B-3 Pond B-135 11.4 N43100 W42800 
B-3 Pond B-147 13.0 N43200 W41900 
B-3 Pond B-147 13.9 N43200 W41900 
B-3-3 Ditch 8-154 10.8 1,200' from A-29 
B-3-3 Ditch B-191 10.8 30' from head end 

Magnesium--Threshold value: 6,408 pg/g 
{Alternate background limit: 9,027 pg/g) 

Area Sample ug/g Coordinates 

3A Pond B-200 6,546 N43250 W41625 
B-3 Pond B-135 6,439 N43100 W42800 
B-3 Pond B-147 6,553 N43200 W41900 
B-3 Pond B-147 7,423 N43200 W41900 
B-3 Pond B-148 6,649 N43300 W42000 
B-3-3 Ditch B-154 6,635 1,200' from A-29 

Manganese--Threshold value: 391 pg/g 
{Alternate background limit: 

Area sample 

3A Pond B-194 
3A Pond B-200 
3A Pond B-201 
B-3-3 Ditch B-152 
B-3-3 Ditch B-188 

B-3-3 Ditch B-189 

B-3-3 Ditch B-190 

Cont. 8kg. B-103 

Mercury--Threshold value: NC 
Default to COL, 0.2 pg/g 

ua/g 

518 
427 
856 
427 
427 

395 

570 

398 

585 pg/g) 

coordinates 

N42700 W41525 
N43250 W41625 
N43100 W41400 
1,279' from A-29 
1,400' from 

head end 
1,000' from 

head end 
500' from 

head end 
N44800 W43500 

Type 

Regular 
Regular 
Regular 
Field duplicate 
Field duplicate 
Laboratory duplicate 
Laboratory duplicate 
Regular 
Select 

Type 

Regular 
Field duplicate* 
Laboratory dup1icate 
Laboratory duplicate 
Regular 
Regular -' 

·Type 

Field duplicate 
Regular 
Regular 
Field duplicate* 
Regular 

Regular 

Regular 

Regular 

NOTE: Based on nine reagent blanks -- LOO• 0.39 pg/g; LOQ • 2.92 pg/g 
All values including background censored by laboratory below COL 
Sagebrush sites -- O of 5 >COL 
Contingency pond area -- O of 5 >COL 
18 of 22 sites in the B-3 Pond >COL (22 of 18 observations) 
3 of 11 sites in the B-3-3 Ditch >COL (3 of 15 observations) 
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Mercury (Cont) 

Area Sample ug/g Coordinates · · 

8-3 Pond 8-114 1.7 N43400 W43300 
8-3 Pond B-114 1.4 N43400 W43300 
8-3 Pond B-115 2.4 N43500 W43200 
8-3 Pond B-116 3.2 N43500 W43300 
8-3 Pond B-130 11.6 N43500 W42900 
8-3 Pond 8-131 7.0 N43400 W42800 
8-3 Pond B-132 15.6 N43300 W42900 
8-3 Pond 8-134 0.7 N43100 W42800 
8-3 Pond 8-135 1.1 N43100 W42800 
8-3 Pond B-136 1.7 N43100 W42600 
8-3 Pond 8-138 1. 7 N43400 W42500 
8-3 Pond B-139 1.4 N43500 W42500 
8-3 Pond B-140 0.7 N43700 W42100 
B-3 Pond 8-143 1.2 N42800 W42000 
8-3 Pond 8-143 1.0 N42800 W42000 
8-3 Pond B-145 1.6 N43200 W42000 
8-3 Pond 8-147 3.7 N43200 W41900 
9;..3 Pond 8-148 1.2 N43300 W42000 
8-3 Pond B-164 0.8 N43175 W43150 
8-3 Pond 8-165 0.3 N43175 W43150 
8-3 Pond 8-166 0.6 N43100 W42200 
8-3 Pond B-168 0.7 N43090 W42000 
8-3-3 Ditch 8-154 0.2 1,200' from A-29 
B-3-3 Ditch B-161 0.6 At -A-29 junction 
8-3-3 Ditch B-188 0.4 1,400' from 

head end 

Mercury, (EP)--Regulatory threshold value: 0.2 mg/L 
COL• 20 µg/L · 
No observations >COL 

Molybdenum--Threshold value: NC 
All values <COL 

N1ckel--Threshold value: 12.3 µg/g 
(Alternate background limit: 

Area Sample ug/q 

8-3 Pond 8-130 14.6 
8-3 Pond 8-147 13.7 
8-3 Pond B-147 15.0 
8-3-3 Ditch 8-184 13.5 

8-3-3 Ditch 8-191 19.2 
Cont. 8kg. B-102 13.9 

22.0 µg/g) 

coordinates 

N43500 W42900 
N43200 W41900 
N43200 W41900 
2,300' from 

head end 
30' from head end 
N45100 W42600 

Nitrate--Threshold value: 22.7 µg/g 
(Alternate background limit: 5.33 µg/g) 
No observations above threshold 

A-9 

Type 

Laboratory duplicate 
Laboratory duplicate 
Regular 
Regular 
Regular 
Regular 
Regular 
Field duplicate 
Field duplicate 
Regular 
Regular 
Regular 
Regular 
Laboratory duplicate 
Laboratory duplicate 
Field duplicate 
Regular 
Regular 
Select-Field duplicate 
Select-Field duplicate 
Regular., 
Select 
Regular 
Select 
Regular 

., 

Type 

Regular 
laboratory duplicate 
Laboratory duplicate 
Field duplicate* 

Select 
Regular 



WHC-SD-EN-AP-042, REV. 0 

Nitr1te--Threshold value: 2.44 µg/g 
(Alternate background limit: NC; all values ~1/2 COL) 
No observations above threshold 
NOTE: Host sagebrush background observations <COL 

Phosphate--Threshold value: 4.56 µg/g 
(Alternate background limit: default to COL, 2.0 µg/g) 
No observations above threshold 

Potassium--Threshold value: 1,758 µg/g 
(Alternate background limit: 1,883 µg/g) 

Area Sample ua/a Coordinates 

B-3 Pond B-114 1,841 N43400 W43300 
B-3 Pond B-129 2,019 N43600 W43000 
B-3 Pond B-130 2,021 N43500 W42900 
B-3 Pond 8-132 2,276 N43300 W42900 
B-3 Pond B-134 1,851 N43100 W42800 
B-3 Pond 8-135 1,939 N43100 W42800 
B-3 Pond B-140 1,827 N43700 W42100 
B-3 Pond B-146 1,884 N43200 W42000 
B-3 Pond B-147 2,522 N43200 W41900 
B-3 Pond B-147 2,867 N43200 W41900 

Selenium--Threshold value: NC 
All values <COL 

Selenium, (EP)--Regulatory threshold value: 1 mg/L 
COL• 500 µg/L 
No observations >COL 

Silver--Threshold value: NC 
Default to COL, 1.0 µg/g . 
Sagebrush sites -- O of 5 >1/2 COL 
Contingency pond area -- 0 of 5 sites >1/2 COL 

Type 

Regular 
Field duplicate 
Regular 
Regular 
Field duplicate 
Field duplicate 
Regular 
Field duplicate 
Laboratory duplicate 
Laboratory duplicate 

Based on reagent blanks -- LOO• 0.45 µg/g; LOQ • 1.45 µg/g 
1 of 8 sites in the 3C Pond >COL, (1 of 10 observations) 
11 of 22 sites in main pond >COL, (16 of 30 observations) 

• 
Area Sample ug/g Coordinates Type 

3C Pond B-177 1.2 Ditch 3, 300' Regular 
B-3 Pond 8-115 2.5 N43500 W43200 Laboratory duplicate 
B-3 Pond 8-115 2.1 N43500 W43200 Laboratory duplicate 
8-3 Pond B-116 1.7 N43500 W43300 Regular 
B-3 Pond B-130 4.6 N43500 W42900 Regular 
B-3 Pond B-131 3.6 N43400 W42800 Regular 
B-3 Pond B-132 2.2 N43300 W42900 Regular ., 

B-3 Pond B-135 1.2 N43100 W42800 Field duplicate 
B-3 Pond B-138 1.0 N43400 W42500 Laboratory duplicate 
B-3 Pond B-138 1.2 N43400 W42500 Laboratory duplicate 
B-3 Pond B-139 2.1 N43500 W42500 Regular 
B-3 Pond B-145 2.0 N43200 W42000 Field duplicate 

. . ,.. 
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Silver (Cont) 

Area Sample ua/g Coordinates Type 

B-3 Pond B-146 2.0 N43200 W42000 Field duplicate 
B-3 Pond B-147 3.5 N43200 W41900 Laboratory duplicate 
B-3 Pond B-147 5.1 N43200 W41900 Laboratory duplicate 
B-3 Pond B-148 1.1 N43300 W42000 Regular 
B-3 Pond B-168 1.0 N43090 W42000 Select 

Silver, (EP)--Regulatory threshold value: 5 mg/l 
COL• 500 pg/l 
No observations >COL 

Sodium--Threshold value: 280.2 µg/g 
(Alternate background limit: 493.5 µg/g) 

Area Sample ug/g Coordinates Type 

3A Pond B-202 465 N43150 W41300 Regular 
3C Pond B-176 283 Ditch 5, 1,800' Regular 
B-3 Pond B-118 289 N43500 W43400 Regular 
8-3 Pond B-130 302 N43500 W42900 Regular 
B-3 Pond B-132 302 N43300 W42900 Regular 
B-3 Pond B-134 329 N43100 W42800 , Field duplicate 
B-3 Pond B-135 296 N43100 W42800 Field duplicate 
B-3 Pond B-138 . 293 N43400 W42500 Laboratory duplicate* 
8-3 Pond 8-145 289 N43200 W42000 Field duplicate 
B-3 Pond 8-146 328 N43200 W42000 Field duplicate 
B-3 Pond B-147 290 N43200 W41900 Laboratory duplicate* 
B-3 Pond B-164 309 N43175 W43150 Select-Field duplicate 
B-3 Pond 8-165 337 N43175 W43150 Select-Field duplicate 
B-3 Pond B-166 282 N43100 W42200 Regular 
B-3-3 Ditch B-153 292 1,279' from A-29 Field duplicate* 
B-3-3 Ditch 8-154 307 1,200' from A-29 Regular 
8-3-3 Ditch 8-158 291 950' from A-29 Field duplicate, 

Laboratory duplicate* 
B-3-3 Ditch 8-188 309 1,400' from Regular 

head end 
8-3-3 Ditch 8-189 282 1,000' from Regular 

head end 
8-3-3 Ditch 8-191 293 30' from head end Select 
Cont. 8kg. 8-101 332 N44900 W42800 Regular 
Cont. 8kg. 8-102 384 N45100 W42600 Regular 
Cont. Bkg. B-103 378 N44800 W43500 Regular 
Cont. 8kg. 8-104 332 N44600 W43200 Regular 
Cont. 8kg. 8-105 406 N45400 W42500 laboratory duplicate 
Cont. 8kg. 8-105 389 N45400 W42500 Laboratory duplicate 

A-11 
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Strontium--Threshold value: 30.1 119/9 
{Alternate background limit: 33.1 119/9) 

Area Sample ua/g Coordinates Tyce· 

3A Pond 8-197 30.6 N43000 W41475 Regular 
3A Pond 8-200 46.1 N43250 W41625 Regular 
3A Pond 8-201 31.0 N43100 W41400 Regular 
3A Pond 8-202 31.7 N43150 W41300 Regular 
8-3 Pond 8-130 34.7 N43500 W42900 Regular 
8-3 Pond 8-147 31.5 N43200 W41900 Laboratory duplicate 
8-3 Pond 8-147 33.7 N43200 W41900 Laboratory duplicate 
8-3-3 Ditch 8-154 34.8 1,200' from A-29 Regular 

Sulfate--Threshold value: 5.55 pg/g 
{Alternate background limit: 3,347 119/9) 
Alternate threshold value: 68.8 119/9 
{Based on lognonnal tolerance interval, see text.) 

Area Sample ug/a Coordinates Type 

3A Pond 8-198 1.49 N43200 W41550 Regular 
3A Pond 8-194 22.31 N42700 W41525 Field duplicate 
3A Pond 8-196 36.90 N42700 W41525 Field duplicate 
3A Pond 8-197 14.52 N43000 W41475 Regular -· 
3A Pond 8-198 7.73 N43200 W41550 Regular 
3A Pond 8-201 6.80 N43100 W4-1400 Regular 
3A Pond 8-202 5.61 N43150 W41300 Regular 
3A Pond 8-203 12.55 N43200 W42500 Regular 
JC Pond 8-178 5.98 Ditch 4, 1200' Regular 
JC Pond 8-179 16.33 Ditch 2, 900' Regular 
JC Pond 8-180 5.62 Ditch 1, 1300' Regular 
B-3 Pond B-114 141.20 N43400 W43300 Regular 
8-3 Pond B-115 172.40 N43500 W43200 Regular 
B-3 Pond 8-116 208.80 N43500 W43300 Regular 
8-3 Pond 8-118 35.80 N43500 W43400 .Regular 
B-3 Pond 8-119 8.80 N43800 W43400 Regular 
8-3 Pond 8-128 9.69 N43600 W43000 Field duplicate 
8-3 Pond 8-129 11.64 N43600 W43000 Field duplicate 
8-3 Pond 8-130 27.67 N43500 W42900 . Regular 
8-3 Pond 8-131 14.94 N43400 W42800 Regular 
8-3 Pond 8-132 8.17 N43300 W42900 Regular 
8-3 Pond 8-134 88.70 N43100 W42800 Field duplicate 
8-3 Pond 8-135 126.20 N43100 W42800 Field duplicate 
B-3 Pond 8-138 11.30 N43400 W42500 Regular 
8-3 Pond B-139 20.02 N43500 W42500 Regular 
B-3 Pond B-140 29.07 N43700 W42100 Regular 
B-3 Pond 8-143 11.20 N42800 W42000 Regular 
B-3 Pond B-145 8.27 N43200 W42000 .Field duplicate 
8-3 Pond B-146 10.40 N43200 W42000 Field duplicate 
B-3 Pond B-147 31.47 N43200 W41900 Regular 
B-3 Pond B-148 8.23 N43300 W42000 Regular 
B-3 Pond B-149 6.85 N43500 W42000 Regular 
B-3 Pond B-168 5.87 N43090 W42000 Select 

A-l ? 
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Sulfate (Cont) 

Area Sample ug/g 

8-3-3 Ditch 8-161 6.94 
B-3-3 Ditch 8-191 7.12 
Cont. 8kg. 8-101 84.2 
Cont. 8kg. 8-103 1,664 
Cont. 8kg. 8-104 281 
Cont. 8kg. 8-105 192 

Sulf1de--Threshold value: NC 
All values <COL except two 
Default to COL, 10 pg/g 

Coordinates 

At A-29 junction 
30' from head end 
N44900 W42800 
N44800 W43500 
N44600 W43200 
N45400 W42500 

Sagebrush sites -- O of 5 <1/2 COL 
Contingency pond area -- O of 5 sites <1/2 COL 

Type 

Select 
Select 
Regular 
Regular . 
Regular 
Regular 

Based on reagent blanks -- LOO• 5.63 pg/g; LOQ • 16.7 pg/g 
1 of 7 sites in the 3A Pond >COL, (1 of 8 observations) 
1 of 8 sites in 3C Pond >COL, (1 of 9 observations) 

Area 

3A Pond 
3C Pond 

Sample 

B-198 
8-179 

Thallium--Threshold value: 
All values <COL 

Titanium--Threshold value: 

ug/g Coordinates 

NC 

25.7 N43200 W41550 
10.9 Ditch 2, 900' 

2,552 pg/g 
(Alternate background limit: 3,931 pg/g) 

Area Sample ug/g Coordinates 

38 Pond 8-106 2,599 N42300 W40550 
8-3 Pond 8-129 2,620 N43600 W43000 
B-3 Pond 8-132 2,848 N43300 W42900 
8-3 Pond 8-138 2,864 N43400 W42500 
B-3 Pond B-138 2,821 N43400 W42500 
8-3 Pond 8-139 2,917 N43500 W42500 
8-3 Pond 8-145 2,748 N43200 W42000 
8-3 Pond 8-146 2,668 N43200 W42000 
B-3 Pond 8-148 2,646 N43300 W42000 
B-3-3 Ditch B-153 2,560 1,279' from A-29 
Cont. 8kg. 8-103 2,714 N44800 W43500 
Cont. 8kg. 8-105 2,806 N45400 W42500 
Cont. 8kg. 8-105 2,762 N45400 W42500 

Vanadium--Threshold value: 63.8 pg/g 
(Alternate background limit: 95.3 pg/g) 

Area 

38 Pond 
38 Pond 

Sample 

B-106 
8-107 

ug/g Coordinates 

71 . 1 N42300 W40550 
68.l N42300 W40650 

A-13 

Regular 
Regular 

Type 

Type 

Regular 
F;eld duplicate* 
Regular 
Laboratory dupl;cate 
Laboratory duplicate 
Regular 
Field duplicate 
Field dupli·cate ,,,.11 

Regular 
Field duplicate* 
Regular 
Laboratory duplicate 
Laboratory duplicate 

Regular 
Regular 

Tvpe 
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Vanadium (Cont) 

Area Samele ug/g Coordinates · Type 

38 Pond 8-108 70.9 N42800 W40650 Field duplicate 
8-3 Pond 8-118 65.0 N43500 W43400 Regular · 
8-3 Pond 8-119 67.2 N43800 W43400 Laboratory duplicate 
8-3 Pond 8-129 69.3 N43600 W43000 Field duplicate 
8-3 Pond 8-131 66.3 N43400 W42800 Regular 
8-3 Pond 8-132 81.8 N43300 W42900 Regular 
8-3 Pond 8-134 65.3 N43100 W42800 Field duplicate 
8-3 Pond 8-135 68.8 N43100 W42800 Field duplicate 
8-3 Pond 8-138 76.8 N43400 W42500 Laboratory duplicate 
8-3 Pond 8-138 72.5 N43400 W42500 Laboratory duplicate 
8-3 Pond 8-139 73.5 N43500 W42500 Regular 
8-3 Pond 8-140 65.6 N43700 W42100 Regular 
8-3 Pond 8-145 70.6 N43200 W42000 Field duplicate 
8-3 Pond 8-146 72 .6 N43200 · W42000 Field duplicate 
B-3 Pond 8-147 65 .5 N43200 W41900 Laboratory duplicate 
8-3 Pond 8-147 67.7 N43200 W41900 Laboratory duplicate 
8-3-3 Ditch 8-152 65.6 1,279' from A-29 Field duplicate 
8-3-3 Ditch 8-189 69.4 1,000' from Regular 

head end 
Cont. 8kg. 8-103 68.7 N44800 W43500 Regular 
Cont. 8kg. 8-105 72.4 N45400 W42500 Laboratory duplicate 
Cont. 8kg . 8-105 73.2 N45400 W42500 Laboratory duplicate 

. 
Zinc-•Threshold value:' maximum of five background values, 41.3 µg/g 

(Alternate background maximum: 44 µg/g) 

Area sample ua/g Coordinates Type 

3A Pond B-194 41.7 N42700 W41525 Field duplicate · 
3A Pond B-196 51.6 N42700 W41525 Field duplicate 
3A Pond 8-197 49.5 N43000 W41475 Regular 
3A Pond 8-198 46.5 N43200 W41550 Regular 
3A Pond 8-200 42.7 N43250 W41625 Regular 
3A Pond 8-201 47.7 N43100 W41400 Regular 
3A Pond B-201 47.7 N43100 W41400 Regular 
3A Pond 8-202 55.0 N43150 W41300 Regular 
3A Pond 8-203 45.4 N43200 W42500 Regular 
38 Pond 8-106 41.4 N42300 W40550 Regular 
3C Pond 8-171 43.1 Ditch 8, 500' Field duplicate 
3C Pond 8-172 17.1 Ditch 8, 500' Field duplicate 
3C Pond 8-176 49.4 Ditch 5, 1800' Regular 
3C Pond 8-177 68.5 Ditch 3, 300' Regular 
3C Pond 8-178 53.8 Ditch 4, 1200' Regular 
3C Pond 8-180 41.7 Ditch 1, 1300' Laboratory duplicate* 
8-3 Pond 8-114 92.6 N43400 W43300 Regular 
8-3 Pond 8-115 58.0 N43500 W43200 Laboratory duplicate 
8-3 Pond 8-115 55.9 N43500 W43200 Laboratory duplicate 
8-3 Pond 8-116 70.2 N43500 W43300 Regular 
8-3 Pond 8-118 48.7 N43500 W43400 Regular 
8-3 Pond 8-119 55.7 N43800 W43400 Laboratory duplicate 

A-14 
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Zinc (Cont) 

Area ~amgle 1.1gLg Cogrdinate~ Iine 
.. 

8-3 Pond 8-119 53.8 N43800 W43400 Laboratory duplicate 
8-3 Pond 8-128 48.5 N43600 W43000 Field duplicate 
8-3 Pond 8-129 57.0 N43600 W43000 Field duplicate 
8-3 Pond 8-130 111.8 N43500 W42900 Regular 
8-3 Pond 8-131 82.1 N43400 W42800 Regular 
8-3 Pond 8-132 73.5 N43300 W42900 Regular 
8-3 Pond 8-134 66.8 N43100 W42800 Field duplicate 
8-3 Pond 8-135 70.4 N43100 W42800 Field duplicate 
8-3 Pond 8-136 43.3 N43100 W42600 Regular 
8-3 Pond 8-138 63.6 N43400 W42500 Laboratory duplicate 
8-3 Pond 8-138 60.6 N43400 W42500 Laboratory duplicate 
8-3 Pond 8-139 48.4 N43500 W42500 Regular 
8-3 Pond 8-140 53.0 N43700 W42100 Regular 
8-3 Pond 8-143 48.3 N42800 W42000 Regular 
8-3 Pond 8-145 83.2 N43200 W42000 Field duplicate 
8-3 Pond 8-146 84.5 N43200 W42000 Field duplicate 
8-3 Pond 8-147 84.5 N43200 W41900 Laboratory duplicate 
8-3 Pond 8-147 92.5 N43200 W41900 Laboratory duplicate 
8-3 Pond 8-148 57.0 N43300 W42000 Regular 
8-3 Pond 8-149 54.9 N43500 W42000 Regular 
8-3 Pond 8-164 70.3 N43175 W43150 Select-Field duplicate 
8-3 Pond 8-165 65.1 N43175 W43150 Select-Field duplicate 
8-3 Pond 8-166 50.4 N43100 W42200 Regular 
8-3 Pond 8-168 52.9 N43090 W42000 Select 
8-3-3 Ditch 8-153 43.0 1,279' from A-29 Field duplicate 
8-3-3 Ditch 8-154 74.1 1,200' from A-29 Regular 
8-3-3 Ditch 8-158 58.5 950' from A-29 Field duplicate, 

Laboratory duplicate 
8-3-3 Ditch 8-158 51.1 950' from A-29 Field duplicate, · 

Laboratory duplicate 
8-3-3 Ditch 8-159 46.3 950' from A-29 Field duplicate 
8-3-3 Ditch 8-160 45.7 300' from A-29 Regular 
8-3-3 Ditch 8-161 58.4 At A-29 junction Select 
8-3-3 Ditch 8-184 65.6 2,300' from Field duplicate 

head end 
8-3-3 Ditch 8-185 57.7 2,300' from Field dupl ic_ate 

head end 
8-3-3 Ditch 8-187 47.1 2,000' from Regular 

head end 
8-3-3 Ditch 8-188 76.9 1,400' from Regular 

head end 
8-3-3 Ditch 8-189 70.5 1,000' from Regular 

head end 
8-3-3 Ditch 8-191 111.3 30' from head end Select 
Cont. 8kg. 8-103 43.3 N44800 W43500 Regular 
Cont. 8kg. 8-105 44.0 N45400 W42500 Laboratory duplicate 

A-15 
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Zirconium--Threshold value: maximum of five background .. va 1 ues, 23.l µg /g 
(Alternate background maximum: 28.7 J&g/g) 

Area Sample ug/g Coordinates Type 

3A Pond 8-196 27.9 N42700 W41525 Field duplicate 
3A Pond 8-197 24.8 N43000 W41475 Regular 
3A Pond 8-200 25.0 N43250 W41625 Regular 
3A Pond 8-201 29.8 N43100 W41400 Regular 
3A Pond 8-202 29.5 N43150 W41300 Regular 
3A Pond 8-203 29.0 N43200 W42500 Regular 
38 Pond 8-106 28.2 N42300 W40550 Regular 
38 Pond 8-107 26.5 N42300 W40650 Regular 
38 Pond 8-108 27.3 N42800 W40650 Field duplicate 
38 Pond 8-109 26.8 N42800 W40650 Field duplicate 
38 Pond 8-110 27.6 N42850 W40650 Regular 
38 Pond 8-111 26.4 N42850 W40950 Regular 
3C Pond 8-176 25.8 Ditch 5, 1800' Regular 
3C Pond 8-180 26.2 Ditch 1, 1300' Laboratory duplicate 
3C Pond 8-180 23.3 Ditch 1, 1300' Laboratory duplicate 
8-3 Pond 8-115 25.0 N43500 W43200 Laboratory duplicate 
8-3 Pond 8-115 24.1 N43500 W43200 Laboratory duplicate 
8-3 Pond 8-116 24.9 N43500 W43300 Regular 
8-3 Pond 8-118 26.7 N43500 W43400 Regular 
8-3 Pond 8-119 29 .8 N43800 W43400 Laboratory duplicate 
8-3 Pond B-119 27.6 N43800 W43400 Laboratory duplicate 
B-3 Pond B-128 30.1 N43600 W43000 Fie-ld duplicate 
B-3 Pond B-129 33.7 N43600 W43000 Field duplicate 
8-3 Pond B-130 26.0 N43500 W42900 Regular 
B-3 Pond 8-131 30.7 N43400 W42800 Regular 
B-3 Pond B-132 39.5 N43300 W42900 Regular 
B-3 Pond B-134 28.5 N43100 W42800 Field duplicate 
B-3 Pond B-135 31.2 N43100 W42800 Field duplicate · 
8-3 Pond B-138 . 36.1 N43400 W42500 Laboratory duplicate 
B-3 Pond 8-138 33 .4 N43400 W42500 Laboratory duplicate 
B-3 Pond 8-139 32.6 N43500 W42500 Regular 
B-3 Pond B-140 30.5 N43700 W42100 Regular 
B-3 Pond 8-143 25.9 N42800 W42000 Regular 
8-3 Pond B-145 34.6 N43200 W42000 Field duplicate 
B-3 Pond 8-146 37.0 N43200 W42000 Field duplicate • 
B-3 Pond B-147 29.1 N43200 W41900 Laboratory duplicate 
B-3 Pond B-147 31.2 N43200 W41900 Laboratory duplicate 
B-3 Pond B-148 30.9 N43300 W42000 Regular 
B-3 Pond 8-149 28.1 N43500 W42000 Regular 
B-3 Pond B-164 24.2 N43175 W43150 Select-Field duplicate 
B-3 Pond B-165 25.7 N43175 W43150 Select-Field duplicate 
8-3 Pond B-166 26.4 N43100 W42200 Regular 
B-3 Pond B-168 29.5 N43090 W42000 Select 
8-3-3 Ditch 8-152 26.0 1,279' from A-29 Field duplicate 
B-3-3 Ditch 8-153 26.8 1,279' from A-29 F.ield duplicate 
B-3-3 Ditch B-158 24.9 950' from A-29 Field duplicate, 

Laboratory duplicate* 
B-3-3 Ditch B-161 27.8 At A-29 junction Select 
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Zirconium (Cont) 

Area Sample ug/g Coordinates Type 

8-3-3 Ditch 8-188 26.1 1,400' from Regular 
head end 

8-3-3 Ditch 8-189 25.5 1,000' from Regular 
head end 

8-3-3 Ditch 8-191 26.8 30' from head end Select 
Cont. 8kg. 8-102 23.8 N45100 W42600 Regular 
Cont. 8kg. 8-103 28.7 N44800 W43500 Regular 
Cont. 8kg. 8-104 27.8 N44600 W43200 Regular 
Cont. 8kg. 8-105 28.5 N45400 W42500 Laboratory duplicate 
Cont. 8kg. 8-105 27.8 N45400 W42500 Laboratory duplicate 

VQLATILE ORGANICS 

Acetone--Threshold value: 218 pg/kg 
(Alternate background limit: acetone nondetectable) 
SW-846 PQL • 100 pg/kg 

Area 

8-3 Pond 

Sample 

8-115 

uq/kg 

333 

Coordinates 

N43500 W43200 

Carbon Disulf1de--Threshold value: <COL 
Default to COL, 10 pg/kg 
Observed in a single sample; <1/2 SW-846 PQL 
SW-846 PQL • 100 pg/kg 

Area 

8-3 Pond 

Sample 

8-114 

uq/kg 

34 

Coordinates 

N43400 W43300 

Tyce 

Regular -' 

Type 

Regular 

1,3 Dichlorobenzene--Threshold value: 26 pg/kg; maximum of five 
background sites. 

(Alternate background limit: nondetectable) 
No observations above threshold 

Methylene chloride--Threshold value: <COL 
Default to COL, 5 pg/kg 
1 of 8 sites in 3C Pond >COL (1 of 9 observations) 
3 of 22 sediment sites in 8-3 Pond >COL, (3 of 25 observations) 
1 of 11 sites in the 8-3-3 ditch >COL (1 of 13 observations) 
1 of 5 sites in the contingency pond >nondetect, (3 pg/kg), but <COL 
2 of 11 silica sand blanks >nondetect, (3,4 pg/kg), but <COL 
SW-846 PQL • 5 pg/kg 
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Methylene chloride (Cont) 

Area Sample ua/ka Coordinates ·· 

3C Pond 8-178 6 Ditch 4, 1,200' 
8-3 Pond 8-115 92 N43500 W43200 
8-3 Pond 8-131 7 N43400 W42800 
8-3 Pond B-143 6 N42800 W42000 
8-3-3 Ditch 8-154 14b 1,200' from A-29 

Methyl ethyl ketone--Threshold value: <COL 
(Alternate background limit: 12.5 pg/kg) 
Default to COL, 10 pg/kg 
SW-846 PQL 100 pg/kg 

Area Sample ua/ka Coordinates 

8-3 Pond 8-114 34 N43400 W43300 
3C Pond 8-177 12b Ditch 3, 300' 
8-3 Pond 8-114 13 N43400 W43300 
8-3 Pond B-115 74 N43500 W43200 
8-3 Pond 8-147 19b N43200 W41900 
8-3-3 Ditch 8-191 11 30' from head end 

SEMIVQLATILES 
· Bis (2-ethylhexyl) phthalate--Threshold Value: NC 

Background not tested for semivolatiles 

Type 

Regular 
Regular 
Regular . 
Regular 
Regular 

Type 

Regular 
Regular 
Regular 
Regular 
Regular 
Select 

All observations >COL (1.0 pg/g) are listed. All observations >COL are 
qualified due to problems with their associated laboratory reagent blanks 

Area 
8-3 Pond 
3C Pond 
3C Pond 

Sample 

B-169 
8-181 
8-182 

ua/g 

2.41 

3.5b 
6. 7b 

Type 

Composite of 8-164, 166, 168 
Composite of 8-175, 176 
Composite of 8-171, 173, 177 to 180 

OTHER ORGANIC ANALYTES 

Herbicides--Threshold value: NC, all values nondetectable. 

Pesticides, Enhanced--Threshold value: NC, all values nondetectable. 

Pesticides, Phosphorous--Threshold value: NC, all values nondetectable. 

Polychlorinated Biphenyls--Threshold value: NC, all values nondetectable . 

1Associated laboratory reagent blank not identifiable for this sample . 
boenotes qualification as a nondetect due to the occurrence of the analyte 

at least I/10th the listed concentration in an associated blank. 
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Table B-1. Elements by ICP (EPA Method 3050/6010) 3A Pond. 

~ A l un; run ;aanhn Cal5i;UII Ch romi !!!! £ell ~ Iron f4agneshn f4a!J!lanese 

8•194 4953 D20 7.0 5200 5.4 a 6.6 12.8 19530 D20 4296 D20 517.8 
8·196 6750 D20 8.7 5943 6.1 a 7.8 17.2 26441 D20 4641 D20 335.9 
8·197 4789 D20 a.a 9463 D20 3.9 a 6.4 14.8 21457 D20 3838 D20 308.6 
8·198 5299 D20 7.3 4739 5.6 a 6.7 15.6 21656 D20 3760 D20 212. 7 
8·200 7091 D20 7.2 16510 D20 1.1 a 8.4 15.1 26363 D20 6546 D20 426.8 
8•201 9741 D20 7.6 9684 020 9.4 a 9.4 18.6 28566 D20 6113 D20 856.4 
8•202 10339 D20 7.8 11808 D20 9.7 a 9.4 20. 1 27854 D20 6026 D20 342. 1 
8•203 9404 D20 7.3 8265 D20 9.o a 8.5 14.9 28470 D20 6088 D20 294.3 

Nickel Posa11iln Sodi!!!! uronSiUI Tfsgn;UI VanacHun lie£ iirconiun 

8·194 10.5 643.J 200.0 a 25.6 1458 D20 40.9 41.7 18.5 
8·196 7.6 673.1 256.1 a 28.9 2101 D20 56.3 51.6 27.9 
8·197 5.2 498.9 236.o a 30.6 1767 D20 43.4 49.5 24.8 
8•198 6.0 57'9.2 265.3 a 18.4 1694 D20 45,9 46.5 21.8 
8·200 8.3 1099.1 243.3 a 46.1 2119 D20 53.7 42.7 25.0 
8·201 11.4 1637.1 240.9 a 31.0 1955 020 52. 1 47.7 29.8 
8•202 10.6 1541.7 464.6 a 31.7 1938 D20 55.5 55.0 29.5 
8·203 9.7 1492.9 231.1 a 29.8 227'9 D20 57.5 45.4 29.0 

§BliD51 Parameters 

Collect Digest Anlllyai1 Days 
~ daH .JH!L daS! elae!ed Im 
8·194 9/21/89 03/06 03/07/90 167 Fa.ip 
8·196 9/21/89 03/06 03/07/90 167 Fa.ip 
8·197 9/21/89 03/06 03/07/90 167 Reg 
8·198 9/21/89 03/06 03/07/90 167 Reg • 
1-200 9/21/89 03/06 03/07/90 167 Reg 
1-201 9/21/89 03/06 03/07/90 167 Reg 
8•202 9/21/89 03/06 03/07/90 167 Reg 
8·203 9/21/89 03/06 03/07/90 167 Reg 

ReagenS §lank! Greater than !;Ql 

:!Ol\~I l2!tl V!\Y! ll!ll!il iI l.1 !d!!. 11sls 
Chroaiua 3/07/90 1.1 1 3 1 .o 
Sodh• 3/07/90 26.7 2 2 20.0 
Sodha 3/07/90 24.1 

I • A reagent blri wa1 greater than (GT) the contract detection l i111it Ca>L>. 
Dx • Sample further dfluted by x wh_, analyzed. 

Fcaip. Ffeld D~licate. 
Reg• Regular sanple. 

+ • Choaen by lab for •trix apfke. 
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Table B-2. Elements by ICP (EPA Method 3050/6010) 3B Pond. 

-
~ A l uni l'UII ,aani!il!! ,1~chn ChromfY! ~ ~ l r!i!!J "'asnesiun 

8•106 5428 D20 6.3 9331 D20 4.7 9.4 15.3 27397 D20 4n1 D20 
8·107 5269 D20 6.2 7683 5.6 8.4 14.4 26473 D20 4365 D20 
8•108 6211 D20 7.0 7704 6.5 8.9 16. 1 29081 D20 4902 D20 
8•109 5735 D20 5.9 7366 5.3 8.8 15.0 25847 D20 4699 D20 
8•110 6265 D20 6.5 9099 D20 5.5 1.9 13.9 2n10 D20 5206 D20 
8·111 5062 D20 5.8 6986 6.2 8.2 13.7 23855 D20 4245 D20 

Nickel PoSl!liUII l~f!i!!! ssconSfY!! Titani!il!J Vemgiun 11!!£ If~onhn 
8·106 7. 1 780.6 HM 249.2 27. 1 2599 D20 71.1 
8·107 6.9 771.9 HM 206.1 23.8 2515 D20 68. 1 
8•108 1.3 1068.2 HM 207.3 26.4 2354 D20 70.9 
8·109 6.8 87'9.0 HM 198.5 24.6 2211 D20 63.6 
8·110 6.6 1071.7 HM 223.3 27.3 2402 D20 63.5 
8·111 6.6 842.8 HM 210.4 25.9 2324 D20 61.8 

Sgli[!S P1r1t111etet1 

Collect . Digest Anelysia 
!!!!I:!!! sate .JHlL. 9111 
8·106 1/4/89 02/20 02/23/90 
8·107 8/4/89 02/20 02/23/90 
8·108 8/4/89 02/20 02/23/90 
1·109 1/4/89 02/20 02/23/90 
8·110 8/4/89 02/20 02/23/90 
1·111 8/4/89 02/20 02/23/90 

I• ~le further diluted by x wt,., -lyzed. 
Fdup • Field duplicate. 

HM• Aaaociated •trix recowry high: see Table 1·9. 
H • Holding ti• exceeded (6 aantha). 

Reg• Regular sa11ple. 
+•Choe., by lab for •trix spike. 

B-2 

41.4 
39.0 
41.1 
41.0 
41.2 
38.5 

Days 
elae!!9 
203 H 
203 H 
203 H 
203 H 
203 H 
203 H 

28.2 
26.5 
27.3 
26.8 
27.6 
26.4 

Im 
Reg 
Reg 
Fdup 
Fdup 
Reg+ 
Reg 

"'a!:!Sanese 

319.8 
290.6 
332.0 
301.8 
342.5 
293.2 
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Table 8-3. Elements by ICP (EPA Method 3050/ 6010) 3C Pond. 

~ Al!,i!!!;~ Cadnhn ~al£hlll Chran;!il!! ~ ~ jron Magneshn Mang1nese 

8·171 3920 D20 5.2 5154 3.3 8.4 16.3 20759 D20 3649 020 253.9 
a-1n 6850 020 4.2 5326 7.2 6.2 17.9 17097 D20 4403 D20 305.8 
8•174 4925 020 5.1 4641 4.3 7.5 12.5 21496 D20 4280 020 287.7 
8·175 4811 020 5.3 4788 3.5 6.6 13.4 20927 020 3958 020 230.8 
8•176 6386 020 6.3 5331 6.1 8.5 15.4 24957 020 4787 020 287.4 
8•177 4443 D20 2.0 3403 6.1 3.0 18.5 n91 020 2130 020 101.4 
1·178 4866 020 4.9 5818 4.5 6.2 13.0 18849 020 3586 D20 281.9 
8•179 3743 D20 4.0 3977 4.3 5.3 11.1 Q 15874 D20 3i20 D20 176.1 
a-tao 4746 D20 5.4 4535 4.0 7.5 16.9 21308 020 3875 020 248.6 
8•180 5003 D20 5.5 4140 5.5 6.4 16.2 20368 D20 3963 D20 228.9 

!!!mi Posas1fu. Sflwr Soc:lfUI Stronth,,n Tftanf!:9 vanadfun I!!J£ ~freonfun 

8•171 5.3 480.4 o.o. 211.3 a 21.0 1521 D20 48.6 HM 43. 1 21.2 
a-1n 1.9 1038.6 0.3 • 224.o a 26.1 ,on 020 32.5 HM 11.1 15.8 
8·174 8.2 559.3 o. 1 • 243.o a 21.0 1965 D20 49.2 HM 38.6 22.3 
8•175 5.5 657.5 o.o. 230.3 a 20.7 1541 D20 46.0 HM 33.6 20.5 
8·176 7.8 912.8 0.1 • 282.5 B HM 25.9 1934 D20 53.2 HM 49.4 25.8 
8·177 4.9 637.8 1 .2 Q 129.5 I HM 14.9 401 12.8 HM 68.6 6.9 
8•178 5.5 638.7 0.1 • 229.9 B HM 22.5 1567 020 41.1 HM 53.8 20.5 
8•179 5.0 385. 1 0.2 • 198.1 B HM 18.9 1182 D20 32.2 HM 33.9 15.5 
8·180 5.9 426.4 0.2 • 246.4 B HM ,a.a 1868 D20 47.7 HM 41.7 26.2 
8·180 6.1 4n.1 0.1 • 270.5 B HM 19.4 1642 D20 45.8 HM 40.3 23.3 

S!!!!l!li!S Pargters 

Collect Dfg .. t Anal ya fa Deya 
l&!s sase. ~ sass elapsed Im 
1·171 9/8/89 03/08 03/10/90 183 Fdup 
1-1n 9/8/89 03/08 03/10/90 183 Fdup 
1·174 9/8/89 03/08 03/10/90 183 lteg 
8•175 9/8/89 03/08 03/10/90 183 lteg • 
8•176 9/8/89 03/05 03/12/90 185 H lteg 
8•177 9/8/89 03/05 03/12/90 185 H lteg 
8·178 9/8/89 03/05 03/12/90 185 H lteg 
8•179 9/8/89 03/05 ' 03/12/90 185 H lteg 
8•180 9/8/89 03/05 03/12/90 185 H Ldup 
8•180 9/8/89 03/05 03/12/90 185 H Ldup 

lteasm:11 llank! gce1t1r than CD~ 

An1lXS1 2HI :t1lz ll!ila il J.I °'~ eila 
Sodh11 3/10/90 22.8 2 0 20.0 
Sodh11 3/10/90 22.7 
Sodh11 3/12/90 23.4 1 2 

a • A reagent blri wu greeter than (GT) the contract detection lf• ft (CDL) on the date of analysis. 
The l"Ullber of <CDL blanks on that day fa shown fn the 1 ... than (LT) col'91 abow. 

Ox • Sa• ple further diluted by x when analyzed. 
Fdup • Field duplicate. 

H • Holding tfme exceeded (6 1110ntha). 
HM• Associated •trix recovery hfah: SN Taol• 8•9. 

Ldup • Lab duplicate. 
Q • S-.:,l• is above the contract detection lt• it (CDL) but below a lf• tt of quantitatton based on reagent 
~~- . 

Reg• ltqular saaple. 
+•Ch~ by lib for •trtx spike. 
• • 5-l• fa below the laboratory CDL. 
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Table 8-4. Elements by ICP (EPA Method 3050/6010) 8-3 Pond. (sheet 1 of 2) 

!!Im!.! !lunhua ~adnitn Cal,iua ,hromiun Cobalt ~000er iron bithiLIII MagnHiun 

8-114 12189 D20 9.9 3587 HM 12.7 7.4 20.4 I 26574 D20 11 .8 6406 D20 
8•115 9350 D20 8.8 3116 NM 13.6 5.8 19.2 I 23240 D20 8.7 • 4647 D20 
8·115 9686 D20 8.6 2801 11M 12.9 5.4 17.3 I 23971 D20 8.8 * 4812 D20 
8•116 11229 D20 9.8 3857 11M 13. 1 6.7 17.7 8 25277 D20 10.2 5467 D20 
8·118 10011 D20 8.8 4089 11M 10.8 8.6 13.0 I 28573 D20 8. 1 • 5314 D20 
8·119 9966 D20 22.6 3910 11M 10.7 9.3 14.1 I 28345 D20 8.7 * 5505 D20 
8-119 10293 D20 20.8 3576 NM 9.8 8.5 14.1 I 28107 D20 9.1 • 5648 D20 
8·128 9895 D20 7.5 3510 9.9 8. 1 17.9 Fl LM 26099 D20 HM 8.8 • 4936 D20 
8·129 12327 D20 9. 1 3976 11.6 9.0 14.8 Fl LM 30750 D20 HM 10.8 6095 D20 
8-130 14913 D20 11 .7 4773 34.5 7.6 32.9 Fl LM 28438 D20 HM 16. 1 7494 D20 
8·131 10995 D20 11.2 4500 18.5 7.5 25.6 Fl LM 30250 D20 HM 11 .4 6054 D20 
8·132 13370 D30 12.2 4066 18. 1 6.9 16.7 Fl LM 35716 D30 HM 11.8 5657 D30 
8-134 12052 D20 15.8 4077 12.2 7.8 15.9 Fl LM 28025 D20 HM 10.6 5697 D20 
8-135 12537 D20 16. 1 4556 13.5 8.3 17.6 Fl LM 29n4 D20 HM 11.4 6439 D20 
8-136 9026 D20 6.4 2691 9.9 4.8 10.2 Q Fl LM 22664 D20 HM 8.5 • 4189 D20 
8-138 10676 D20 7.8 4588 13.2 9.7 17.7 Fl LM 31085 D20 HM 9.2 • 5511 D20 
8-138 1017'9 D20 7.6 4246 12.9 8.7 16.7 Fl LM 29511 D20 HM 8.8 • 5213 D20 
8-139 8661 D20 7.1 3715 9.2 5.9 12.8 Fl LM 27325 D20 HM 7.2 • 4553 D20 
8-140 11044 D20 7.4 3738 11.4 6. 1 14.8 Fl LM 27136 D20 HM 10.0 5551 D20 
8-143 9841 D20 6.0 3756 10.5 7.3 13.9 Fl LM 24567 D20 HM 9.3 • 4996 D20 
8-145 11424 D20 7.7 4503 19.5 10.2 18.2 Fl LM 29316 D20 HM 9.1 • 5175 D20 
8-146 12381 D20 8.8 4906 25.5 10.5 20.4 Fl LM 30006 D20 HM 9.9 • 5499 D20 
8-147 14119 D20 11.1 5315 26.2 9.8 25.2 32099 D20 13.0 6553 D20 
8-147 16699 D20 12.3 5400 29. 1 10.6 27.7 36021 D20 13.9 7423 D20 
8-148 11384 D20 7.9 3747 12.2 9.3 17.4 32809 D20 9.4 • 6649 D20 
8•149 8803 D20 17.9 3845 9.7 8.8 12.7 27016 D20 8.8 • 5297 D20 
8·164 9657 D20 7.9 4373 10.7 LM 9.0 16.9 27295 D20 ·9.8 • 5885 D20 
8-165 9481 D20 7.8 4700 7.9 LM 7.9 15. 1 26419 D20 8.7 • 5627 D20 
8-166 11231 D20 8. 1 3716 12.0 LM 8.6 14.1 27'903 D20 9.3 • 5547 D20 
8·168 1073:S D20 9. 1 3841 12.4 LM 8.3 13.3 27460 D20 8.5 • 4944 D20 

Mganese !iwl P2S1Hf!i!! 11!.m ~ StronSi\a TfUni!i!!! Vanacfiun Ii$ ~frconfun 

8•114 191.6 11 .6 1841 1.0 QLM 268.6 27.2 1737 D20 48.5 92.6 21.3 
8•115 167.5 9.6 1491 2.5 LM 216.6 21.3 1908 D20 56.5 58.0 25.0 
8•115 163.9 8.8 1526 2. 1 LM 213.7 21.1 1962 D20 56.9 55.9 ·24. 1 
8-116 174.5 10.1 1732 1.7 QLM 261.9 26.2 1968 D20 56.7 70.2 24.9 
8·118 274.0 10.6 1442 0.2 *LM 289.0 27.4 2312 D20 65.0 48.7 26.7 
8-119 233.3 9.7 1608 0.3 *LM 235.5 24. 1 2390 D20 67.2 55.7 29.8 
8-119 238.4 10.0 1616 0.6 *LM 230.5 22.6 2291 D20 60.7 53.8 27.6 
8-128 203. 1 9.7 1684 0.0 *LM 225.1 21.1 2353 D20 61.0 48.5 30. 1 
8•129 225. 1 11.0 2019 0.3 *LM 245.3 23.9 2620 D20 69.3 57.0 33.7 
8-130 233.7 14.6 2021 4.6 LM 302.2 34.7 1613 51.0 111.8 26.0 
8•131 214.4 10.6 1358 3.6 LM 262.3 26.8 2473 D20 66.3 82. 1 30.7 
8•132 255.8 11.2 2276 D30 2.2 LM 302.2 28.0 2848 D30 81.8 73.5 39.5 

• 8•134 212.4 10.7 1851 0.8 *LM 328.9 27.7 2299 D20 65.3 66.8 28.5 
8•135 226.7 12. 1 1939 1.2 QLM 296.4 29.8 2445 D20 68.8 70.4 31.2 
8•136 185.9 7.7 1521 0.4 *LM 219.3 20. 1 1732 52.0 43.3 22. 1 
8•138 257.0 10.6 1699 1.0 QLM 293.4 23.8 2864 D20 76.8 63.6 36. 1 
8•138 232.8 9.5 1637 1.2 QLM 256.3 21.5 2821 D20 n.5 60.6 33.4 
8-139 195.7 7.3 1235 2. 1 LM 254.8 18.3 2917 D20 73.5 48.4 32.6 
a-140 189.2 9.0 1827 0.8 *LM 258.9 23.0 2431 D20 65.6 53.0 30.5 
8•143 206.2 8.2 1569 0.7 -U 263.0 22.0 207'9 59.4 48.3 25.9 
8•145 241.3 11.6 1649 2.0 LM 289.3 23.2 2748 D20 70.6 83.2 34.6 
8•146 257.3 11.6 1884 2.0 LM 328.2 26.8 2668 D20 n.6 84.5 37.0 
8•147 353.1 13.7 2522 HM 3.5 243.0 31.5 2196 D20 65.5 84.5 29. 1 
8-147 353.5 15.0 2867 HM 5.1 290.4 33.7 2462 D20 67.7 92.5 31.2 
8-148 252.3 10.5 1678 HM 1.1 Q 181.7 20.4 2646 D20 60.5 57.0 30.9 
8•149 248.0 10.0 1455 HM 0.3 • 193.6 21.0 2242 D20 62.2 54.9 28.1 
8-164 291.6 11 .o . 1140 HM 0.7 • 308.9 HM 26.7 2226 D20 58.9 HM 70.3 24.2 
8•165 267.2 9.5 1142 HM 0.0 • 336.9 HM 25.8 2248 D20 60.0 HM 65. 1 25.7 
8-166 229.5 11.1 1580 HM 0.7 • 281.7 HM 25.8 2283 D20 58.5 HM 50.4 26.4 
8·168 220.8 10.0 1580 HM 1.0 Q 261.8 HM 24.0 2279 D20 59.0 HM 52.9 29.5 
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Table 8-4. Elements by ICP (EPA Method 3050/6010) 8-3 Pond. (sheet 2 of 2) 

S!!!l!li!:!S Parameters 

Collect Dfgest Analysis Days 
!!!Ill! ..s!W.. ~ au elam!!a -Im.. 
1-114 8/10/89 02/22 03/06/90 208 ltet 
1-115 8/10/89 02/22 03/06/90 208 Lcaip 
1-115 8/10/89 02/22 03/06/90 20a Lcaip 
1•116 8/10/89 02/22 03/06/90 208 ltet 
1-111 8/11/89 02/22 03/06/90 207 ltet 
1-119 8/11/89 02/22 03/06/90 207 Lcajp 
1-119 8/11/89 02/22 03/06/90 207 Lcaip 
1-121 8/17/89 02/19 02/20/90 187 Fcaip 
8·129 8/17/89 02/19 02/20/90 187 Fcaip 
8·130 8/17/89 02/19 02/20/90 187 lteg 
8-131 8/17/89 02/19 02/20/90 187 lteg 
8·132 8/17/89 02/19 02/20/90 187 lteg 
1-134 8/18/89 02/19 02/20/90 186 Fcaip 
8•135 8/18/89 02/19 02/20/90 186 Fcaip 
8-136 8/18/89 02/19 02/20/90 186 lteg 
8•138 8/18/89 02/19 02/20/90 186 Lcaip 
8-138 8/18/89 02/19 02/20/90 186 Lcaip 
8-139 8/18/89 02/19 02/20/90 186 lteg 
1-140 8/18/89 02/19 02/20/90 186 lteg 
8·143 8/25/89 02/19 02/20/90 179 Reg 
1-145 8/25/89 02/19 02/20/90 179 Fcaip 
8•146 8/25/89 02/19 02/20/90 179 Fcaip 
8•147 8/25/89 02/20 02/23/90 182 Lcaip 
1·147 8/25/89 02/20 02/23/90 182 Ldup 
1-148 8/25/89 02/20 02/23/90 182 lteg 
8•149 8/25/89 02/20 02/23/90 182 Reg ' 
1•164 9/07/89 02/24 03/07/90 181 S.lect•Fcaip 
1-165 9/07/89 02/24 03/07/90 181 Select• Fcaip 
1-166 9/07/89 02/24 03/07/90 181 Reg 
1-168 9/07/89 02/24 03/07/90 181 Select 

R!IS!!lS ll1nk! iCSISsr Shen Q2~ 

AnaL:a1 RISI Val!:!! IISlS il .I.! ;!~ l!SlS 

Copper 3/06/90 1.3 , 1.0 

8 • A rHgent blri was greater than (GT) the contract detection li• it (CDL) on th• date of analysts. 
The rui)er of <CDL blris on that day fa shown fn the less than CLT) eolUll'I above. 

Dx • Saple further diluted by x .;,_, -lyzed. 
Fl • Field blri high collected "or -lyzed on the UM date: SN Table 8-8. 

Fcaip. Field caiplfcate. 
11M • Associated •trfx recowry high: •• Table 8·9. 
H • Noldfng ti• exceeded (6 nmntha). 

Ldup. Lab duplicate. 
LN • Auoc:iated •trix recovery low: ... Table 8•9. 

Q • Saple fa •bow the contract detection li• it (CDL) but below • lf• ft of 
~tftatfon beMd on reagent blris. 

Reg• R-.,lar aaq,le. 
Select• A nonrandclllly selected ~l•. 

• • Sapl• fa belOlil the laboratory contract detection lf• it. 
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Table 8-5. Elements by ICP (EPA Me~hod 3050/6010} 8-3~3 Ditch. (sheet 1 of 2) 

!!!12!.! A l !:!!!i !!,!! CaciniUII ~•LeiY!! gir011i1.11 Cobalt ~ Iron ~ithhn M11gnesiun 

1·152 4906 D20 7.0 5090 4.4 11.2 12.8 26106 D20 4.2 • 4128 D20 
1·153 5906 D20 7.5 7211 D20 5.0 9.3 14.3 27866 D20 5.2 • 5110 D20 
1·154 9823 D20 9.4 9381 D20 11.0 9. 1 23.5 26168 D20 10.8 . 6635 D20 
1·158 6978 D20 7.3 5419 Fl 6.5 7.6 15.7 25207 D20 6.1 • 4705 D20 Fl 
1·158 5965 D20 6.5 4885 Fl 6. 1 7.4 14.5 20943 D20 6.5 • 4616 D20 Fl 
1·159 6456 D20 6.2 4889 Fl 7.5 6.6 12.4 21672 D20 6.6 • 4536 D20 Fl 
1·160 6060 D20 6.6 4107 Fl 5.2 6.1 11.7 20979 D20 6.2 • 4041 D20 Fl 
1·161 7439 D20 9.2 3703 Fl 1.4 6.9 19.7 25511 D20 6.4 • 4D8I D20 Fl 
1·184 6409 D20 5.4 4253 7.9 7.2 14.7 20904 D20 7.4 • 5340 D20 
1·185 6379 D20 5.2 4112 5.5 6.4 14.7 21743 D20 6.6 • 4549 D20 
1·117 5306 D20 5.2 3925 1.4 6. 1 12.1 204a2 D20 6.3 • 4166 D20 
1·188 9024 D20 6.5 4674 1.1 9. 1 17.5 26393 D20 9.6 • 5930 D20 
1·119 6780 D20 6.2 5259 9.4 9.9 17.6 27627 D20 6.9 • 4881 D20 
1·190 6151 D20 5.2 3900 9.3 6.6 19.4 20563 D20 6.9 • 4611 D20 
1·191 11747 D20 9.5 5064 18.6 10.3 43. 1 3747'9 D20 10.1 6072 D20 

M•!lSl•O!H Nickel Potassiun ~ Strontiua Tit1ni!:I!! Vanadiun IiD£ ~jr5:oniun 
1·152 426.7 7.3 519.0 249.0 22. 1 2491 D20 65.6 40.1 26.0 
1·153 309. 1 7.1 616.6 291.7 25.5 2560 D20 63.0 43.0 26.1 
1·154 336.8 11 .8 1388.3 307.3 34.8 1881 D20 53.0 74. 1 22.5 
1·151 212.0 7.4 845.7 291.3 25.9 2266 D20 60.9 58.5 24.9 
1·151 273.8 7.5 731.4 242. 1 23.6 1739 D20 48.5 51.1 20.6 
1·159 262.9 7.4 878.6 240.6 23.7 1885 D20 50. 1 46.3 19.6 
1·160 254. 1 6.5 671.3 216.5 21.3 1706 D20 48.5 45.7 20.2 
1·161 340.4 7.3 832.8 273.2 21.6 2411 D20 56.9 58.4 27.8 
1-184 311 . 1 13.5 767.4 227.3 IHN 23.4 1647 D20 44.4 HM 65.6 11.1 
1·185 270. 1 6.9 645.0 269.0 IHM 21.8 1648 D20 42.3 HM 57.7 19.4 
1·117 263.6 8.0 471.4 183.6 IHM 17.8 1390 D20 40.4 HN 47. 1 20.6 
1·188 426.6 9.9 1032.6 308.9 IHM 28.0 2042 D20 52.5 HM 76.9 26. 1 
1·189 . 395. 1 1.5 749.3 211.5 IIIN 23.3 2291 D20 69.4 HN 70.5 25.5 
1·190 570.1 11.0 721.6 185.8 IIIN 22.9 137'9 D20 40.9 HM 41.3 15.2 
1·191 262.0 19.2 1514. 1 292.9 IIIN 30.0 1863 D20 54. 1 HM 111.3 26.1 

l&Li!S P1ramet1rs 

Collect Digest Anllyata Daya 
1!!!21! Ja1L it! sate 1L1aed -Im. 
1·152 8/28/19 02/24 03/07/90 191 H F- + 
1-153 8/28/19 02/24 03/07/90 191 H F-
1·154 8/28/19 02/24 03/07/90 191 H leg 
1·151 1/31/19 02/24 03/07/90 188 H F.,L. 
1·158 8/31/19 02/24 03/07/90 188 H F.,L. 
1•159 8/31/19 02/24 03/07/90 188 H F-
1-160 8/31/19 02/24 03/07/90 188 H Reg 
1-161 8/31/19 02/24 03/07/90 188 H Select 
1-184 9/18/19 03/05 03/12/90 175 Fcaip 
1-185 9/18/19 03/05 03/12/90 175 Fcaip 
1-187 9/11/19 03/05 03/12/90 175 Reg + 
1·188 9/11/89 03/05 03/12/90 175 Reg 
1-119 9/11/19 03/10 03/12/90 175 Reg 
1-190 9/11/19 03/05 03/12/90 175 leg 
1-191 9/11/19 03/05 03/12/90 175 Select 
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Table 8-5. Elements by ICP (EPA Method 3050/6010) 8-3-3 Ditch. (sheet 2 of 2) 

Renent Blanks Greater than all 

Anflvte Oate Value p9/9 iI .I.I cpl 1!9{9 

Sodha 3/12/90 23.4 1 2 20.0 

I • A reagent blank wu gMtllter than (GT) contrec:t detection l f• it (CDL) on the date of anelysfa. 
The .....,. of <CDL blanks on that day fa shown fn the l ... than (LT) colia, above. 

Dx • S-.le further diluted by x when -lyied. 
Fl • Field blank high collected &/or -lyied on th• ,_ clllte; SN Table a-a. 

Fo.ip • Ffeld OJplfcate. 
H • Holding ti• excNdecl (6 a:intha). 

HM• Aaociated •trix recowry high; SN Table 1-9. 
Lo.ip • Lab o.iplicate. 
Rev• Regular ~le. 

• • Oloa., by lab for 111atrfx spike. 
• • S-.l• is below the laboratory contract detection li• it. 
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Table 8-6. Elements by ICP (EPA Method 3050/6010) 
Background 1 - Contingency Pond. 

~ Alli!!!il'UI Cgh.n Calch.111 ~hr5l!!i!,!! Cobalt ~ I r!2!J ~ithiun Mag~i!,I!! 

1-101 5118 D20 5.3 6830 4. 1 6.8 14. 1 21232 D20 5.7 • 4284 D20 
1-102 6120 D20 6.2 9831 D20 5.2 S.9 14. 1 26085 D20 7. 1 • 6308 D20 
1·103 7650 D20 7.3 9923 D20 6.3 9.4 1a. 1 29671 D20 a.7 • 6260 D20 
1·104 5925 D20 6.7 7328 5.a a.9 16.4 27853 D20 6. 1 • 5154 D20 
1·105 5590 D20 6.7 9764 D20 5.4 a.a 16.2 28433 D20 6.0 • 5715 D20 
1·105 5682 D20 6.7 9416 D20 5.0 a.a 15.0 29369 D20 6. 1 • 5108 D20 

Niclcel PoS11shn Silver Sodiun Stronsh• TfUni!i!! Vanadi!i!! Zinc Zirconiun 

1-101 5.4 899.9 o.o. 331.6 21.1 1884 D20 53.3 33. 1 21.9 
1-102 13.9 1216.8 0.2 • 383.5 25. 1 2312 D20 60.6 38.7 23.a 
1·103 a.s 1350.0 0.0 • 378.2 23.6 2714 D20 68.7 43.3 28.7 
1·104 7.5 999.9 o.o. 331.9 25.4 2310 D20 62.5 42. 1 21.a 
1·105 11.0 970.3 0.1 • 405.5 24.9 2806 D20 72.4 42. 1 28.5 
1·105 6.8 961. 1 HM 0.3 • 388.8 28.0 2762 D20 73.2 44.0 21.a 

S&li!:!51 Permstci 

Collect Dfgest Analysts Days 
1!!2Lt salt ~ ~HI !lie§~ Im 
1·101 S/04/89 02/20 02/21/901 201 H Reg 
1·102 8/04/89 02/20 02/21/90 201 H Reg 
1·103 8/04/89 02/20 02/21/90 201 H Reg 
1·104 8/04/89 02/20 02/21/90 201 H Reg 
1·105 8/04/89 02/20 02/21/90 201 H L-1·105 8/04/89 02/20 02/23/~ 203 H L-

Dx • Salple further diluted ~ X when -lyzed. 
H • Holding tf• exceeded (6 aantha.) 

Ill • Aaaociated •trix recowry high: SN Table 1·9. 
~ • Lab -lfcate. 
Reg• Regular ~le. 

• • Saple fa below the laboratory contract detection lf• it. 

Ma!:!9anese 

243.7 
377.0 
397.7 
313.5 
336.6 
318.6 

1 No matrix spike (nor matrix spike duplicate) was reported for samples 
analyzed on 02/21/90. One of the B-105 lab duplicates was analyzed on 2/23/90 
and supported by MS/MSD data. 



1B!l Al Ullin.a 

a-121 8076 020 
a-122 8162 020 
8·123 7695 020 
8·124 9204 020 
8•125 7948 020 
1·126 9027 020 

!!ml 
a-121 8.8 
a-122 10.0 
8·123 7.8 
8•124 9.5 
8·125 8.2 
8·126 9.5 
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Table B-7. Elements by ICP (EPA Method 3050/6010) 
Background 2 - Undisturbed Nati~e Area. 

CaciniUII c1teh.n ~romiU11 Cobalt ~ IrS!! ~ithiUII M119nesiU11 

6.4 3138 11N 8.2 7.2 9.6 QB 22324 020 7.3 • 4334 020 
6.5 3206 11N 9.7 7.3 10.6 QI 22231 020 7.4 • · 4692 020 
7.2 3872 HM 6.8 7.1 9.9 QI 24131 020 6.4 • 4577 020 
7.0 3726 HM 9.1 8.3 11.8 a 25620 020 7.5 • 497'0 020 
6.4 3354 HM 7.4 6.9 8.7 QI 22676 020 6.0 • 4142 020 
6.8 3649 Ill 9.1 7.5 11 .7 I 24242 020 7.8 • 5193 D20 

P2SHli!:!! 1ll:!!t ~ StronSiUI TfsanfUI Vanadf!!! Ii$ ~freonil,I!! 
1445 0.3 *LN 185.2 19.9 17'99 D20 49.9 37.5 21.4 
1505 0.2 *LN 188.7 20.6 1755 020 48.6 37.6 21.3 
1443 0.5 *LN 196.4 21.7 2143 020 52.9 37.5 21.6. 
1538 0.4 *LN 226.2 23.9 2032 020 56.3 37.8 23. 1 
1404 0.3 *LN 188.4 24.0 187'0 020 50. 1 37.9 21.5 
1561 0.2 *LN 219.6 24. 1 1888 D20 50.7 41.3 21.2 

~nlios Pgramesec1 

Collect Dfgnt Anlllysfa Days 
~ as• _gm_ 91$1" ela~S,j Im 
a-121 8/10/89 02/22 03/06/90 208 H Fdup 
a-122 8/10/89 02/22 03/06/90 208 H Fdup 
8•123 8/10/89 02/22 03/06/90 208 H Reg + 
8•124 8/10/89 02/22 03/06/90 208 H Reg 
a-125 8/10/89 02/22 03/06/90 208 H Reg 
a-126 8/10/89 02/22 03/06/90 208 H Reg 

R•!S!DS !Lan1t1 gr1assr than gi~ 

AnelXSI gas1 Value IISLS il l.! 92~ IISLS 

~ 3/06/90 1.3 1 1 1.0 

M11ns11nese 

312.2 
318.9 
309.5 
345.8 
306.7 
331.5 

a • A reagent blank wH greeter than (GT) CDL on the date of analysts. The ruit>er of <CDL blanks on that 
day ia shown in the less than (LT) col.., above. 

DX • Saple further diluted by X when .. 1yzed. 
Fcl.lp • Field cl.lplicata. 

H • Holding ti• exceeded. 
11N • Aaaoc:ieted •trix recovery hfgh; SN Table 8•9. 
LM • Aaaoc:iated •trfx recovery l0111; •• Table 8-9. 

Q • S-.,le fa above the contract detection li• ft (CDL) but belOIII a limit of quantitatfon baaed on reagent 
blanks. 

Reg• Regular saiple. 
* • S-.,le fa bel011 the laboratory CDL. 
+•Chosen by lab for •trix spike. 
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Table B-8. Elements by ICP (EPA Method 3_050/6010) 
Silica Sand Field Blanks. (sheet 1 of 2) 

.. 
1!!l!l! Alunirut CadniUI Calciun ChrClllhlll Cobalt copper Iron Lfthiun Magnesiun Manganese 

8-113 221.a 0.2 • 43.2 QHM 0.3 • 0.2 • 1.3 Q 8 LD 302.0 0.2 • 35.6 5.9 
8•117 159.5 o.o. za.o QHN o.o. o.o. 0.5 • I 205.4 0.1 • 17.9 5.a 
8•142 159.9 o.o. 25.4 Q 0.1 • o.o. 5.7 Q Fl LN 186.7 HM 0.1 • 15.9 4.4 
8•151 131.9 0.4 Q 27.0 Q o.o. 0.3 • 0.4 • 924.0 0.1 • 15.3 25.3 
8•156 202.4 0.7 Q 37.7 Q 0.4 •LN 0.1 • 0.3 • 517.7 0.3 • 23.9 10.5 
8•163 158.2 0.5 Q 346.4 Fl 0.4 •LN 0.1 • 0.3 • 212.2 0.2 • 86.0 Fl 5. 1 
8-170 165.0 a.a g 35.0 Q 0.4 *LN 0.4 • 0.4 • 845.2 0.2 • 19.7 92.6 
8•170 152.a 0.1 • 32.6 Q 0.3 •LN o.o. 0.2 • 188.6 0.1 • 17.5 4.4 
8·193 165.3 o.o. 38.0 Q 0.1. 0.0 • 0.3 • 203.6 0.1 • 19.8 5.4 
8-193 147.0 o.o. 28.4 Q 0.2 • 0.1 • 0.2 • 19'. 1 o.o. 16.8 4.9 
1-205 152.3 0.1 • 31.9 Q 0.1 •LN 0.3 • 0.9 • 613.1 o. 1 • 18.8 4.0 

!imi Potas1iun llinc S25ihJ11 ssrontiun Tftaniua Vanadiun ..li!L Ilreoniun 
8•113 0.4 • 44.6 0.2 *LN 14.9 • 0.7 • 4.9 • 0.6 Q 1 .3 Q 1 .2 • 
1-117 0.3 • 42.9 0.0 *LN 16.7 • 0.5 • 4. 1 • o.o. 0.9 Q 0.7 • 
8-142 0.1 • 38.2 o.o. 9.0 • 0.4 • 4.1 • 0.1 • 1.0 Q 0.8 • 
8•151 0.3 • 30.a 0.2 • 14.a • 0.5. 40.a • a.a g 1 .o Q 0.6 • 
8•156 a.a• 43.9 HM o.o. 13.8 •HM I 0.7 • . 5.7 • 0.4 *HM 1.0 Q 0.9 • 
8-163 a.a• 40. 1 HM o.o. 10.4 *HM I 0.6 • 4.5 • 0.3 *HM 0.8 Q a.a• 
8•170 a.a• 40.0 HM o.o. 11.7 •HM I 0.7 • 5.5 • 0.4 *HM 1.7 Q 0.9 • 
8•170 0.5 • 34.4 HM 0.1 • 11.3 *HM I 0.5 • 4.3 • 0.2 *HM 0.7 QLD 0.7 • 
1·193 0.2 • 38.5 o.o • 20.1 QIIM I 0.5. 4.6 • 0.5 •HM 5.7 0.7 • 
1-193 0.3 • 34.a 0.3 • 23.2 QHM 8 0.6 • 4.0 • 0.5 *HM 0.9 Q 0.3 • 
1-205 o.o. 31.8 HM o. 1 • 32.5 QHM 8 0.6 • 4.0 • 0.4 *HM 2.0 Q 0.7 • 

!&lfC!II Parntea 

Collect Digest Anelyaia Daya 
lmll.l 9!SI ..sa. all eL1aed Im! 

8•113 8/04/89 2./'ZZ 3/06/90 214 H Ilk 
1·117 8/10/89 2/'Z2 3/06/90 208 H Ilk 
1·142 8/18/89 2/19 21201:z 186 H . Ilk • 
1·151 8/25/89 2/20 2/21/ 180 Ilk 
8·156 8/28/89 2/24 3/07/90 191 H Ilk 
1-163 8/31/89 2/24 3/07/90 188 H Ilk 
1-170 9/07/89 2/24 3/07/90 181 Blk•Ldup 
1-170 9/07/89 2/24 3/07/90 181 Blk·Ldup 
8•193 9/18/89 3/05 3/12/90 175 llk•Ldup 
8·193 9/18/89 3/05 3/12/90 175 Blk·Ldup 
1-205 9/21/89 3/06 3/07/90 167 Ilk 
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Table B-8. Elements by ICP (EPA Method 3050/6010) 
Silica Sand Field Blanks. (sheet 2 of 2) 

R!•S!!!t Blanks Gre•S!C than~~ 

A09lXS! Q•t! Valyt ll!illS il .I.I ~~ l!SlS 

CCll'Pff 3/06/90 1.l 1 1 1 .o 
Sodha 3/07/90 26.7 2 2 20.0 
Sodha 3/07/90 24. 1 
Sodiua 3/12/90 23.4 1 2 

B • A reeg-,t blri waa greater th-, (GT) CDL on date of analysis. The ruimr of <CDL blanks on that day 
is shown on the foll 0111i ng page in the l •• th-, c L n col 1a1. 

Ilk. Sflfca sand field blri. 
Fl• field blri hfgh••exc:eeda 99th perc-,tile of the distribution. 
H • Holding tfna exceeded (6 manths). 

HM• Associated Ntrfx recovery high: SN Table 8•9, 
LD • Sample is above CDL but bel0111 a lf• it of detection, (avg+ 3s), based on reagent blris. 

Ldup • Lab duplicate. 
UI • Associated •trfx recovery l0111: see Table 1-9. 

Q • Sample ia aboYe contract detection li• it (CDL) but bel0111 a limit of quantitation, (avg+ 10s>, based 
on reagent blris. 

• • Saiple is bel0111 CDL li• it. 
+•Chosen by lab for •trix spike. 

2 No matrix spike (nor matrix spike duplicate) was reported for samples 
analyzed on 02/21/90. 
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Table 8-9. Matrix Spike/Matrix Spike Duplicate Anomally Summary 
for ICP Analytes. 

Digest Analysis Low Analyte Spike L..,.l Saq,le SpikH 
l&l! ..21.tL 21$! Rf.Smet' Hfsh R~mo:1 lDIIIZ'"Sl!'"i!Se Sf$ell!!i!r-ce 

8·133 S1 2/19 2/20/90 Ag(72X) Al, Fe, Mt, Tf Ccq>osite fr. 8·3 Pond 
8•133 S2 2/19 2/20/90 Al, Fe, Tf 

8•142 S1 2/19 2/20/90 CUC7'3S) Silica sand blri 
8-142 S2 2/19 2/20/90 CUC75X) Fe(181X) 

8•110 S1 2/20 2/23/90 ca, Al, Fe, Mt, Tf 38 Pond 
8•110 S2 2/20 2/23/90 IC(128X) ca, Al, Fe, Mt, Tf 

8• 123 S1 2/22 3/06/90 Ag(71X) Ca(128X) Al, Nn, Fe, Mt, Ti Backgr-01.rd (Sage. site) 
8·123 S2 2/22 3/06/90 Ag(74X) ca(129X) Al, Nn, Fe, Ti 

8·152 S1 2/24 3/07/90 ca, Al, Nn, Fe, Ng, Tf 8•3·3 Ditch 
8•152 S2 2/24 3/07/90 ca, Al, Nn, Fe, Mt, Ti 

8·162 S1 2/24 3/07/90 Cr-C73X) Ccl(130X), ca, Al, Fe, Mt, Tf C~1ite fr. 
Na(130X), 8·3·3 Ditch 
V(152%), 
ICC131X) 

8-162 S2 2/24 3/07/90 Ccl(130X), ca, Al, Nn, Fe, Mt, Ti 
Na(128X), 
V(147%), 
ICC143X) 

8•198 S1 3/06 3/07/90 ca, Al, Nn, Fe, Mt, Tf 3A Pond 
8·198 S2 3/06 3/07/90 ca, Al, Fe, Mt, Tf 

8·175 S1 3/08 3/10/90 V(134X) ca, Al, Nn, FE, Mt, Tf 3C Pond (dry site) 
8-175 S2 3/08 3/10/90 V(131X) ca, Al, Nn, Fe, Mg, Tf 

8·187 S1 3/05 · 3/12/90 Na(126X), Cl, Al, Nn, Fe, Mt, Ti 8·3·3 Ditch 
V(141X) 

8•187 S2 3/05 3/12/90 V(147%) Cl, Al, Nn, Fe, Ng, Ti 

1 • Acceptable guideline r-ecowr-ift ,,.. 75 to 125X. 
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APPENDIX C 

SELECTED DATA OTHER THAN ICP ANALYSES 
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APPENDIX C 

SELECTED DATA OTHER THAN ICP ANALYSES 

Appendix C contains tabulations of total metals by atomic absorption, 
ammonium, common anions by liquid chromatography, volatile organics by gas 
chromatography/mass spectrometry, and radioactivity measurements. Many 
analytes investigated in Phase 1 were below concentrations measurable by the 
referenced procedures. Those selected for display in this append1x generally 
include analytes reported above the contract detection limit {COL) in at least 
some samples and not listed in the previous appendix. Analytes are presented 
in the following order: arsenic, lead, mercury, ammonium, chlor1de, f1uor1de, 
nitrate, nitrite, phosphate, sulfate, volatile organics, gross alpha, gross 
beta, strontium-90, and radionuclides by gamma scan. 

Key to sample type abbreviations of Appendix C 

Fdup • Field duplicate 
Ldup • Laboratory duplicate 
Reg • Regular sample 
Select• Nonrandomly selected sample 
Blk • Silica sand field blank 
HO • Pond water sample 
MS • Matrix spike sample 
MSD • Matrix spike duplicate sample. 
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Table C-1. Arsenic Data {EPA Method 7060) 
Soil COL• 0.5 µg/g. {sheet 1 of 2) 

Arsenic: 
Sfte ~le (1&11/11) QC-flags Collect date Dfgeat date Analysis date Type 

3A Pond 1·194 1.10 9/21 9/25 9/26 Fdup 
3A Pond 1·196 0.97 9/21 9/'lS 9/26 Fdup 
3A Pond 1·197 0.84 9/21 9/25 9/26 Ldup 
3A Pond 1-197 0.89 9/21 9/'lS 9/26 Ldup 
3A Pond 1·198 1 .07 9/21 9/25 9/26 Reg 
3A Pond 1-200 4.69 9/21 9/25 9/26 Reg 
3A Pond 1-201 2.66 9/21 9/25 9/26 Reg 
3A Pond 1-202 1.35 9/21 9/25 9/26 Reg 
3A Pond 1-203 2.12 9/21 9/'lS 9/26 Reg 

38 Pond 1-106 1.64 8/04 8/31 9/05 Ldup 
38 Pond 1·106 2.54 8/04 8/31 9/05 Ldup 
38 Pond 1·107 1.92 8/04 8/31 9/05 Reg 
3B Pond 1·108 1.87 8/04 8/31 9/05 Fdup 
3B Pond 1·109 2.26 8/04 9/05 9/08 Fdup 
31 Pond 1-110 3.43 8/04 9/05 9/08 Reg 
31 Pond 1-111 1 .78 8/04 9/05 9/08 Reg 

3C Pond 1·171 0.97 9/08 9/13 9/15 Fdup 
3C Pond 1·172 2.20 9/08 9/13 9/15 Fdup 
3C Pond 1-174 0.99 9/08 9/13 9/15 Reg 
3C Pond 1·175 1 .95 9/08 9/13 9/15 Reg 
3C Pond 1·176 1.14 9/08 9/13 9/15 Ldup 
3C Pond 1-176 1 .32 9/08 9/13 9/15 Ldup 
3C Pond 1·177 0.94 9/08 9/13 9/15 Reg 
3C Pond 1·178 0.83 9/08 9/13 9/15 Reg 
3C Pond I· 17'9 1.13 9/08 9/13 9/15 Reg 
3C Pond 1·180 0.84 9/08 9/13 . 9/15 Reg . 
1•3 Pond 1·114 2.24 8/10 9/05 9/08 Reg 
1•3 Pond 1·115 1.75 8/10 9/05 9/08 Reg 
1•3 Pond 1·116 1.57 S/10 9/05 9/08 Reg 
1-3 Pond 1-118 2.67 S/11 9/15 9/18 Reg 
8•3 Pond 1-119 2.17 8/11 9/15 9/18 Reg 
1·3 Pond 1-128 1.54 8/17 9/15 9/18 Fdup 
8•3 Pond 1-129 1 .60 8/17 9/15 9/18 Fdup 
1-3 Pond 1-130 2.32 8/17 9/15 9/18 Reg 
8•3 Pond 8•131 2.36 8/17 9/15 9/18 Reg 
8•3 Pond 8-132 2.46 8117 9/15 9/18 Reg 
1•3 Pond 8-134 2.18 8/18 9/21 9/'22. Fdup 
8·3 Pond 1·135 3.10 8/18 9/21 9/22 Fdup 
1•3 Pond 1·136 2.32 8/18 9/21 9/22 Reg 
8•3 Pond 1·138 1.38 8/18 9/21 9/22 Reg 
8•3 Pond 1·139 1.13 8/18 9/21 9/22 Reg 
1•3 Pond 1-140 1.52 S/18 9/21 9/22 Ldup 
1·3 Pond 1·140 • 1 .40 8/18 9/21 9/22 Ldup 
8•3 Pond 1·143 1.15 8/'lS 8/29 8/30 Reg 
1·3 Pond 8-145 1 .32 8/25 8/29 8/30 Fdup 
8•3 Pond 1-146 1 .23 8/'lS 8/29 8/30 Fdup 
8•3 Pond 1·147 2.05 8/'lS 8/29 8/30 Reg 
8•3 Pond 1·148 3.34 8/25 8/29 8/30 Reg 
8•3 Pond 1·149 2.65 8/25 8/29 8/30 Reg 
8·3 Pond 8-164 2.63 9/07 9/13 9/15 Select•Fdup 
8•3 Pond 8-165 2.91 9/07 9/13 9/15 Select•Fdup 
8•3 Pond 8-166 1.45 9/07 9/13 9/15 Reg 
8•3 Pond 8·168 1.56 9/07 9/13 9/15 Select 

1-3·3 0ft. 1-152 1.59 8/28 8/31 9/05 Fdup 
8•3-3 0ft. 1•153 1.22 8/28 8/31 9/05 Fdup 
1-3-3 Dft. 1·154 3.09 8/28 8/31 9/05 Reg 
8•3•3 Dft. 8•158 Z.56 8/31 9/05 9/08 Fdup 
8-3-3 0ft. 1·159 1.86 8/31 9/05 9/08 Fdup 
1-3-3 0ft. 1·160 1.28 8/31 9/05 9/08 Reg 
1·3·3 0ft. 1·161 1.29 8/31 9/05 9/08 Select 
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Table C-1. Arsenic Data {EPA Method 7060) 
Soil COL• 0.5 ~g/g. {sheet 2 of 2) 

Anenic 
Site ~l• C~g/g) QC-flags Collect date Digest date Analysis date Type 

B·3·3 Dft. 
B·3·3 Dft. 
B·3·3 Dft. 
a-3·3 Dft. 
B·3·3 0ft. 
a-3-3 Dft. 
8-3-3 0ft. 
8·3·3 Dtt. 

Cont Bkg 
Cont Bkg 
Cont Bkg 
Cont Bkg 
Cont Bkg 

Sage Bkg 
Sage Bkg 
Sage Bkg 
Sage 8kg 
Sage Bkg 
Sage 8kg 
Sage 8kg 

8·184 
8•185 
8•187 
8•188 
8·189 
8•189 
8·190 
8•191 

1-101 
a-102 
1·103 
8•104 
8·105 

8•121 
1•122 
8•122 
8•123 
8•124 
8•125 
8•126 

Silica sand 8•113 
Silica sand 8·117 
Silica sand 8•1288 
Silica sand 8•142 
Sflica sand 8•151 
Sflfca sand 8•156 
Sfl ica sand 8·163 
Silica sand 8•170 
Sfl fca sand 8·183 
Sfl fca sand 8•193 
Silica sand 8•205 

I.IATER SAMPLES (~g/L) 1 

8•3 Pend 8·206 
8·3 Pend 8·207 
8•3 Pend 1·208 
B·3 Pend 8·209 
1·3 Pond 1·210 

1CDL for water• 5 ~g/L 

2.99 
2.93 
1.84 
4.45 
3.69 
2.16 
2.63 
2.85 

3.51 
4.75 
3.45 
2.14 
2.45 

1.90 
2.S6 
2.s1 
1.87 
1.68 
1.S8 
3.22 

0.04 •• 
0.01 • 
0.08 •• 
0.00 •• 
0.02 •• 
0.00 •• 
0.00 • 
0.04 •• 
0.00 • 
0.08 • 
0.03 •• 

1 •• 
2 • 
1 • 
1 • 
1 • 

SPflCE RECOVERIES (%-Rec.) 
Saq)le MS MSD 
1•151 79 79 
8•156 78 82 
8•113 84· 84 
8•170 82 82 
8•128 94 92 
8•142 86 90 
8•205 82 78 
1·206 (Mater> 88 92 

• • Esti•ted value <CDL. 
+ • Saq,le chosen by laboratory for MS/MSD. 

9/18 
9/18 
9/18 
9/18 
9/18 
9/18 
9/18 
9/18 

8/04 
8/04 
8/04 
8/04 
8/04 

8/10 
8/10 
8/10 
8/10 
8/10 
8/10 
8/10 

8/04 
8/10 
8/11 
8/18 
8/25 
8/28 
8/31 
9/07 
9/08 
9/18 
9/21 

9/28 
9/28 
9/28 
9/28 
9/28 

C-3 

9/21 
9/21 
9/21 
9/21 
9/21 
9/21 
9/21 
9/21 

8/31 
8/31 
8/31 
8/31 
8/31 

9/05 
9/15 
9/15 
9/15 
9/15 
9/15 
9/15 

9/05 
9/05 
9/15 
9/21 
8/29 
8/31 
9/05 
9/13 
9/13 
9/21 
9/25 

10/09 
10/09 
10/09 
10/09 
10/09 

9/22 
9/22 
9/22 
9/22 
9/22 
9/22 
9/22 
9/22 

9/05 
9/05 
9/05 
9/05 
9/05 

9/08 
9/18 
9/18 
9/18 
9/18 
9/18 
9/18 

9/08 
9/08 
9/18 
9/22 
8/30 
9/05 
9/08 
9/15 
9/15 
9/22 
9/26 

10/13 
10/13 
10/13 
10/13 
10/13 

Fdup 
Fdup 
Reg 
Reg 
Ldup 
Ldup 
Reg 
Salect 

Fdup 
Ldup, Fdup 
Ldup, Fdup 
Reg 
Reg 
Reg 
Reg 

Blk 
Blk 

·' Ilk 
Ilk 
Ilk 
Ilk 
Blk 
Ilk 
Ilk 
Ilk 
Ilk 
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Table C-2. Lead Data (EPA Method 7421) 
Soil COL• 0.5 µg/g. (sheet 1 of 2) 

Lead 
Sfte Saq:,le (1&g/g) QC•flags Collect date Digest date Analysis date Type 

3A Pond 8•194 4.41 9/21 9/'25 9/26 Fdup 
3A Pond 8•196 4.29 9/21 9/'25 9/26 Fdup 
3A Pond 8•197 2.97 9/21 9/'25 9/26 Ldup 
3A Pond 8·197 4.01 9/21 9/'25 9/26 Ldup 
3A Pond 8•198 5.22 9/21 9/25 9/26 Reg 
3A Pond 1-200 6.28 9/21 9/25 9/26 Reg 
3A Pond 1-201 7.29 9/21 9/25 9/26 Reg 
3A Pond 1-202 3.76 9/21 9/25 9/26 Reg 
3A Pond 8•203 6.36 9/21 9/25 9/26 Reg 

38 Pond 8•106 2.63 8/04 8/31 9/06 Ldup 
38 Pond 8•106 3. 11 8/04 8/31 9/06 Ldup 
38 Pond 8·107 2.92 8/04 8/31 9/06 Reg 
38 Pond 8·108 3.12 8/04 8/31 9/06 Fdup 
38 Pond 8·109 3.84 Fl 8/04 9/05 9/07 Fdup 
38 Pond 1-110 3.03 Fl 8/04 9/05 9/07 Reg 
31 Pond 1~111 2.07 Fl 8/04 9/05 9/07 Reg 

3C Pond 8•171 3.37 9/08 9/13 9/14 Fdup 
3C Pond 8•172 5.22 9/08 9/13 9/14 Fdup 
3C Pond 8·174 2.92 9/08 9/13 9/14 Reg 
3C Pond 8·175 4.65 9/08 9/13 9/14 Reg 
3C Pond 8•176 3.48 9/08 9/13 9/14 Ldup 
3C Pond 8•176 3.31 9/08 9/13 9/14 Ldup 
3C Pond 8·177 6.09 9/08 9/13 9/14 .Reg 
3C Pond 8·178 3.30 9/08 9/13 9/14 Reg 
3C Pond 8·17'9 3.84 9/08 . 9/13 9/14 Reg 
3C Pond 8·180 3.04 9/08 9/13 9/14 . Reg 

8·3 Pond 8·114 16.20 D10 Fl 8/10 9/05 9/09 Reg 
8·3 Pond 8·115 50.50 D50 FB E 8/10 9/05 9/09 Reg 
8•3 Pond 8•116 58.20 D10 Fl 8/10 9/05 9/09 Reg 
8•3 Pond 8•118 8.14 8/11 9/15 9/18 Reg 
8·3 Pond 8•119 9.60 D10 E 8/11 9/15 9/18 Reg 
8·3 Pond 8·128 13.50 D10 8/17 9/15 9/18 Fdup 
8·3 Pond 8•129 13.00 D10 8/17 9/15 9/18 Fdup 
8•3 Pond 8·130 356.00 D100 8/17 9/15 9/20 Reg 
8•3 Pond 8•131 618.00 D100 8/17 9/15 9/20 Reg 
8•3 Pond 8•132 112.00 D100 E 8/17 9/15 9/20 Reg 
8•3 Pond 8•134 14.50 D10 8/18 9/21 9/22 Fdup 
8•3 Pond 8•135 19.10 D10 8/18 9/21 9/22 Fdup 
8•3 Pond 8•136 16.90 D10 8/18 9/21 9/22 Reg 
8•3 Pond 8·138 46.60 D10 8/18 9/21 9/22 Reg 
8·3 Pond 8·139 286.00 D100 8/18 9/21 9/23 Reg 
8•3 Pond 8•140 '25.10 D10 8/18 9/21 9/22 Ldup 
1·3 Pond 1·140 23.90 D10 8/18 9/21 9/22 Ldup 
1•3 Pond 8·143 67.00 D10 8/'25 8/29 8/31 Reg 
8•3 Pond 1•145 59.00 D10 8/'25 8/29 8/31 Fdup 
8•3 Pond 8·146 226.00 D100 8/25 8/29 9/01 Fdup 
1•3 Pond 1•147 163.00 D100 8/25 8/'l.9 9/01 Reg 
8•3 Pond 8·148 116.00 D100 8/25 8/'l.9 9/01 Reg 
8·3 Pond 8·149 17.00 D10 8/25 8/29 8/31 Reg 
1·3 Pond 8·164 16.60 D10 9/07 9/13 9/16 Select•Fdup 
8·3 Pond 8·165 13.00 D10 9/07 9/13 9/16 Select•Fdup 
8•3 Pond 8·166 76.90 D10 9/07 9/13 9/16 Reg 
8•3 Pond 8·168 74.40 D10 9/07 9/13 9/16 select 

8•3·3 Dft. 8•152 3.22 8/28 8/31 9/06 Fdup 
8•3·3 Dft. 8·153 2.38 8/28 8/31 9/06 Fdup 
1•3·3 Dft. 1-154 8.65 8/28 8/31 9/06 Reg 
8•3•3 Dft. 1·158 5.69 Fl 8/31 9/05 9/07 Fdup 
8·3·3 Dft. 8·159 4.51 Fl 8/31 9/05 9/07 Fdup 
1·3·3 Dft. 8·160 5.62 Fl 8/31 9/05 9/07 Reg 
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Table C-2. Lead Data (EPA Method 7421) 
Soil CDL • 0.5 ~g/g. (sheet 2 of 2) 

Site Sample 
Lead 

(llg/g) QC-flags Collect date Digest date Analysis date Type 

8•3•3 Dft. 8•161 
8·3·3 Dft. 8·184 
8·3·3 Dft. 1•185 
1•3·3 Dft. 8·187 
8•3·3 Dft. 1·188 
8•3·3 Dft. 1·189 
8•3·3 Dft. 1·189 
1·3·3 Dft. 8·190 
8·3·3 Dit. 8·191 

Cont 8kg 9-101 
Cont 8kg 1-102 
Cont 8k9 1·103 
Cont 8k9 8·104 
Cont 8k9 8•105 

Sage 8kg 8-121 
Sage Bk9 1·122 
Sage 8kg 1·122 
Sage 8kg 8·123 
Sage 8k9 8•124 
Sage Bkg 8•125 
Sage Bkg 8•126 

Sflica sand 1·113 
Silica sand 8·117 
Silica sand 8•1288 
Silica sand 8•142 
Sllfca sand 8•151 
Silica sand 1·156 
Silica sand 8•163 
Silica sand 1·170 
s fl i ca sand 8• 183 
s fl f ca sand 8• 193 
s fl f ca sand I· 205 

~ATER SAMPLES (~9/L)1 

31.00 D10 Fl 
7.42 
7.84 
3.38 

10.80 D10 
5.15 
4.15 
3.75 
2.36 

4.84 
3.80 
5.04 
3.55 
3.69 

3.96 Fl 
7.30 Fl 
7.13 Fl 
6.81 Fl 
4.70 Fl 
6.81 Fl 
9.96 Fl 

0.52 
1.58 
0.32 • 
0.23 • 
0.31 • 
0.30 • 
0.71 
0.26 • 
0.25 • 
0.24 • 
0.39 • 

E Q 
Fl 

E Q 

8·3 Ponct 8•206 1 • 
8·3 Ponct 8·207 0 • 
1·3 Ponct 1·208 1 • 
8•3 Ponct 1·209 1 • 
8•3 Ponct 1•210 0 • 

1CDL for water• 5 Jg/L 

SPtlC! RECOVERIES 
S~le MS MSD 

1•151 89 93 
1•113 84 84 
8•142 94 96 
1·128 96 104 

~l• 

8•205 
1·156 
1·128 
1·170 
1·208 (Weter) 

8/31 9/05 
9/18 9/21 
9/18 9/21 
9/18 9/21 
9/18 9/21 
9/18 9/21 
9/18 9/21 
9/18 9/21 
9/18 9/21 

8/04 8/31 
8/04 8/31 
8/04 8/31 
8/04 8/31 
8/04 8/31 

8/10 9/05 
8/10 9/15 
8/10 9/15 
8/10 9/15 
8/10 9/15 
8/10 9/15 
8/10 9/15 

• 8/04 9/05 
8/10 9/05 

• 8/11 9/15 
• 8/18 9/21 
• 8/25 8/29 
• 8/28 8/31 

8/31 9/05 
• 9/07 9/13 

9/08 9/13 
9/11 9/21 

• 9/21 9/25 

9/28 
9/28 

• 9/28 
9/28 
9/'ZZ, 

MS MSD 

100 104 
96 98 
96 104 
98 96 
94 96 

Dx • ~le dHuted ci.lring analysis by an extra factor of x. 

9/09 Select 
9/22 Fcs.,p 
9/22 Fcs.,p 
9/22 Rag 
9/22 Rag 
9/22 Lcs.,p 
9/22 Ldup 
9/22 Reg 
9/22 Select 

9/06 Reg 
9/06 Reg 
9/06 Reg 
9/06 Reg 
9/06 Reg 

9/07 Fdup 
9/18 Fcs.,p,Lcs.,p 
9/18 Fdup,Lcs.,p 
9/18 Reg 
9/18 Reg 
9/18 Reg 
9/18 Reg 

9/07 Ilk 
9/07 Ilk 
9/18 Ilk 
9/22 8llc 
8/31 8lk 
9/06 8lk 
9/07 8lk 
9/14 8llc 
9/14 8lk 
9/22 8lk 
9/26 8llc 

10/11 Fdup•Hz0 
10/11 Fdup·H 0 
10/11 Reg•H20 
10/11 Reg•H20 
10/11 Reg•H2o 

E • Estf•t• Is greater than • dflutfon•adJuated CDL, but <3 times the standard deviation of the 
field blanks -.,ltfplfed by 8l't'f llddftfonal dilution factor. 

F8 • Assoc. ffeld blank hfgh •· exceeds 99th percentile of the! distrfbJtion. 
Q • Estl•t• Is greeter than a dilutfon•adjuated CDL, bJt below an LOQ derived fr011 the mean and 

standard deviation of reagent blanks, (avg. • 10s), and adjusted for ncminal s~le size/dilution; 
LOQ • 0.73 Jll/11• 

• • SMple chosen by laboratories for NS/MSD. 
• • Estf•ted value below CDL. 
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Table C-3. Mercury Data (EPA Methods 7470 and 7471) 
Soil COL• 0.2 ~g/g. ( sheet 1 of 2)· 

Mercury 
Sft• Saq,le (l,lg/g) QC-flags Collect date Analysis date Days elapsed Type 

3A Pond 8•194 C 0.2 • 9/21 9/26 5 FciJp 
3A Pond 1•196 C 0.2 • 9/21 9/'lJJ 5 FciJp 
3A Pond a-197 C 0.2 • 9/21 9/'lJJ 5 Rev 
3A Pond 8·198 C 0.2 • 9/21 9/'lJJ 5 Reg 
3A Pond 1·200 C 0.2 • 9/21 9/26 5 Rev 
3A Pond 1•201 C 0.2 • 9/21 9/26 5 Rev 
3A Pond 1·202 C 0.2 • • 9/21 9/26 5 Reg 
3A Pond 1•203 C 0.2 • 9/21 9/'lJJ 5 Rev 

38 Pond 1·106 C 0.2 • 8/04 8/11 7 Reg 
31 Pond 1·107 C 0.2 • 8/04 8/11 7 Rev 
38 Pond 1·108 C 0.2 • 8/04 8/11 7 FciJp 
31 Pond 8·109 C 0.2 • 8/04 8/11 7 FciJp 
38 Pond 8·110 C 0.2 • 8/04 8/11 7 Reg 
38 Pond 1·111 C 0.2 • 8/04 8/11 7 Reg 

le .Pond 1·171 C 0.2 • 9/08 9/14 6 FciJp 
3C Pond 1·172 C 0.2 • 9/08 9/14 6 FciJp 
3C Pond 1•174 C 0.2 • 9/08 9/14 6 Reg 
3C Pond 1·175 C 0.2 • 9/08 9/14 6 Rev 
3C Pond 1•176 C 0.2 • • 9/08 9/14 6 Reg 
3C Pond 1•177 C 0.2 • 9/08 9/18 10 Reg 
3C Pond 1·178 C 0.2 • 9/08 9/18 10 Rev 
3C Pond 1•179 C 0.2 • 9/08 9/18 10 Rev 
3C Pond 1·180 C 0.2 • 9/08 9/18 10 Reg 

1·3 Pond 1·114 1.4 Q 8/10 8/24 14 .: LciJp 
1·3 Pond 8·114 1 .7 Q 8/10 8/24 14 LciJp 
8•3 Pond 1·115 2.4 D2 Q • 8/10 8/29 19 Rev 
1•3 Pond 1·116 3.2 8/10 . 8/24 14 Reg 
1•3 Pond 1·118 C 0.2 • 8/11 8/24 13 Rev 
1·3 Pond 1·119 C 0.2 • 8/11 8/24 13 Rev 
1•3 Pond 1·128 C 0.2 • 8/17 8/24 7 FciJp 
1·3 Pond 1·129 C 0.2 • 8/17 8/24 7 FciJp 
1·3 Pond 1·130 11.6 D4 Q 8/17 8/29 12 Rev 
1•3 Pond 1-131 7.0 D2 8/17 8/29 12 Rev 
1·3 Pond 1•132 15.6 D4 8/17 8/29 12 Reg 
1·3 Pond 1·134 0.7 Q 8/18 8/24 6 Fdup 
1·3 Pond 1·135 1.1 Q 8/18 8/24 6 Fdup 
1·3 Pond 1·136 1.7 Q 8/18 8/24 6 Reg 
1·3 Pond 1·138 1.7 Q 8/18 8/24 6 Reg 
1·3 Pond 1·139 1.4 Q 8/18 8/24 6 Rev 
8•3 Pond 8•140 0.7 Q 8/18 8/24 6 Reg 
8•3 Pond 1·143 1.0 Q 8/25 8/29 4 LciJp 
1·3 Pond 8•143 1.2 Q 8/25 8/29 4 LciJp 
1•3 Pond 1·145 1.6 Q 8/25 8/29 4 FciJp 
1•3 Pond 1·146 C 0.2 • 8/25 8/29 4 FciJp 
1•3 Pond 1•147 3.7 D2 Q 8/25 8/30 5 Reg 
a-3 Pond 1·148 1.2 Q 8/25 8/29 4 Reg 
1·3 Pond 1·149 C 0.2 • 8/25 8/29 4 ... 
8•3 Pond 1·164 o.8 Q 9/07 9/14 7 S.lect•FciJp 
1•3 Pond 1·165 0.3 Q LD 9/07 9/14 1 Select•FciJp 
1•3 Pond 1·166 0.6 Q 9/07 9/14 7 ... 
1•3 Pond 1·168 0.7 Q 9/07 9/14 7 Select 

1·3•3 Dft. 1·152 C 0.2 • 8/28 8/30 2 FciJp 
1·3•3 Dtt. 1·153 C 0.2 • 8/28 8/30 2 FciJp 
1·3•3 Dft. 8•154 0.2 Q LD 8/28 8/30 2 Reg 
1•3•3 Dft. 1•158 C 0.2 • 8/31 9/05 5 LciJp, FciJp 
1·3•3 Dft. 1·158 •· C 0.2 • 8/31 9/05 · 5 LciJp, FciJp 
1·3·3 Dtt. 1·159 C 0.2 • 8/31 9/05 5 FciJp 
1·3•3 Dtt. 8•160 C 0.2 • 8/31 9/05 5 Reg 
1·3•3 Dtt. 1·161 0.6 Q 8/31 9/05 5 Select 
8•3•3 Dft. 8•184 C 0.2 • 9/18 9/22 4 FciJp 
1·3•3 Dtt. 1·185 C 0.2 • 9/18 9/22 4 Fdup 

C-6 



9 13318w -EN-AP-042, REV. 0 

Table C-3. Mercury Data (EPA Method 7470) 
Soi 1 

Mercury 
Site Sample (1'9/SI) 

B-3-3 0ft. 8•187 < 0.2 • 
8-3-3 0it. 8·188 0.4 
8•3·3 0ft. 1·189 < 0.2 • 
8·3•3 0ft. 1·190 < 0.2 • 
1•3·3 0ft. 1·191 < 0.2 • 

Cont 1kg 1-101 < 0.2 • 
Cont 1kg 1-101 < 0.2 • 
Cont 1kg 1·102 < 0.2 • 
Cont 1kg 8•103 < 0.2 • 
Cont 1kg 8·104 < 0.2 • 
Cont 8kg 1·105 < 0.2 • 

Sage 8kg 8•121 < 0.2 • 
Sage 1kg 1-122 < 0.2 • 
Sage 8kg 1·123 < 0.2 • 
Sage 1kg 1•124 < 0.2 • 
Sage 1kg 8•125 < 0.2 • 
Sage 8kg 8•126 < 0.2 • 

Sf l fca sand 1·113 < 0.2 • 
Sf l ica sand 1·117 < 0.2 • 
Silica sand 8•1288 < 0.2 • 
Silica sand 1·142 < 0.2 • 
Sil lea sand 1•151 < 0.2 • 
Sfl fca sand 8·156 < 0.2 • 
Silica sand 1·163 < 0.2 • 
Sil I ca sand 1·170 < 0.2 • 
Sil fca sand 8·183 < 0.2 • 
Sf l ica sand 8•193 < 0.2 • 
Sfl i ca sand 8·205 < 0.2 • 

WATE! SAMP~ES "9/L 1 
8•3 Pond 8·206 < 0.1 • 
8·3 Pond 8·207 < 0.1 • 
8•3 Pond 8·208 < 0.1 • 
8•3 Pond 8·209 < 0.1 • 
8•3 Pond 1-210 < 0.1 • 

1 CDL for water• 0.1 l'SI/L 

SPJICE RECOVERIES 
X·Rec. 

Sample MS MSD 

8•102 
1·115 
1·156 
1·163 

120 
100 
120 
110 

100 
120 
120 
110 

COL• 0.2 119/g. (sheet 2 of 2) 

QC-flags Collect date Analysis date Days elapsed 

9/18 9/22 4 
Q u, 9/18 9/22 4 

9/18 9/22 4 
9/18 9/22 4 
9/18 9/22 4 

8/04 8/11 7 
8/04 8/11 7 

+ 8/04 8/11 7 
8/04 8/11 7 
8/04 8/11 7 
8/04 8/11 7 

8/10 8/24 14 
8/10 8/24 14 
8/10 8/24 14 
8/10 8/24 14 
8/10 8/24 14 
8/10 8/24 14 

8/04 8/11 7 
8/10 8/24 14 
8/11 8/24 13 
8/18 8/24 6 
8/25 8/29 4 

+ 8/28 8/30 2 
+ 8/31 9/05 5 

9/07 9/14 7 
+ 9/08 9/18 10 
+ 9/18 9/22 4 

9/21 9/26 5 

9/28 10/03 5 
9/28 10/04 6 
9/28 10/04 6 
9/28 10/04 6 
9/28 10/04 6 

X·Rec. 
Sample MS MSD 

1·176 120 100 
1·183 100 120 
1·193 100 100 
8•202 110 110 

0x • Saq,le she reci,ced fn analysis by an extra factor of x. 

Type 

Reg 
Reg 
Reg 
Reg 
Select 

Ldup 
Ldup 
Reg 
Reg 
Reg 
Reg 

Fdup 
Fdup 
Reg 
Reg 
Reg 
Reg 

Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 

Fdup•H2o 
Fdup·Ht 
Reg•H2 Reg•H20 
Reg•H2o 

u, • Esti•te is greater than a dHution adjusted CDL, but below a limit of detection, (LOO), derived 
fro11 the mean and standard deviation of reagent blanks, (avg. + 3s), and adjusted for ncninal 
smaple size/dilution. LOO• 0.4 1'9/9 

Q • Esti•te fs greater than a dilution adjusted CDL, but below a limit of quantification, (LOQ), 
derived frcia the mean and standard deviation of reagent blanks, (avg. + 10s), and adjusted for 
noainel saq,le size/dilution. LOQ • 2.9 1'9/9 

+ • Saq>le chosen by lab for iatrix spike MS/MSD. 
• • Estimated value below CDL. -
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Table C-4. Ammonium Data (ASTM-D-1426 C/D) 
Soil COL• 0.5 µg/g. (sheet 1 of 2) 

AlfflloniUI 
Site Sample (1&11/11) QC-flags Collect date Analysis date Days elapsed Type 

3A Pond 8·194 2.96 9/21 9/26 5 Fdup 
3A Pond 8·196 1.46 9/21 9/26 5 "fdup 
3A Pond 8•197 2.09 9/21 9/26 5 Reg 
3A Pond 8·198 7.59 9/21 9/26 5 Reg 
3A Pond 8•200 0.25 • 9/21 9/26 5 Reg 
3A Pond 8·201 3.47 9/21 9/26 5 Reg 
3A Pond 8•202 3.17 9/21 9/26 5 Reg 
3A Pond 8•203 7.79 9/21 9/26 5 Reg 

38 Pond 8•106 1.00 H 8/04 9/18 45 Reg 
38 Pond 8·107 0.90 H 8/04 9/18 45 Reg 
38 Pond 8·108 0.40 • H 8/04 9/18 45 Fdup 
38 Pond 8·109 0.40 • H 8/04 9/18 45 Fdup 
38 Pond 8·110 -0.04 • H 8/04 9/18 45 Reg 
38 Pond 8·111 0.00 • H 8/04 9/18 45 Reg 

3C Pond 8•171 3.00 9/08 9/11 3 Fdup 
3C Pond 8•172 3.50 9/08 9/11 3 Fdup 
3C Pond 8•174 -0.01 • 9/08 9/11 3 Reg 
3C Pond 8•175 5.60 9/08 9/11 3 Reg 
3C Pond 8·176 0.80 + 9/08 9/11 3 Reg 
3C Pond 8·177 0.20 • 9/08 9/11 3 Reg 
3C Pond 8•178 0.20 • 9/08 9/11 3 Reg 
3C Pond 8·179 2.70 9/08 9/11 3 Reg 
3C Pond 8·180 0.20 • 9/08 9/11 3 Reg 

8·3 Pond 8·114 7.39 LM 8/10 9/23 44 _Reg 
8·3 Pond 8•115 8.31 tM 8/10 9/23 44 Reg 
8•3 Pond 8•116 9.62 LN 8/10 9/23 ·44 Reg 
8•3 Pond 8•118 9.46 LN 8/11 9/23 43 Reg 
8·3 Pond 8•119 6.91 LN 8/11 9/23 43 Reg 
8•3 Pond 8•128 7.33 8/17 9/27 41 Fdup 
8•3 Pond 8·129 11.77 8/17 9/27 41 Fdup 
8•3 Pond 8•130 9.61 8/17 9/27 41 Reg 
8•3 Pond 8•131 10.28 8/17 9/27 41 Reg 
8•3 Pond 8•132 9.23 8/17 9/27 41 Reg 
8•3 Pond 8·134 10.41 8/18 9/27 40 Fdup 
8·3 Pond 8-135 11.26 8/18 9/27 40 Fdup 
8•3 Pond 8·136 3.83 8/18 9/27 40 Reg 
8•3 Pond 8•138 15.59 8/18 9/27 40 Reg 
8•3 Pond 8•139 8.44 8/18 9/27 40 Reg 
8·3 Pond 8·140 10.23 8/18 9/27 40 Reg 
8•3 Pond 8•143 9.90 LN 8/25 9/01 7 Reg 
8•3 Pond 1·145 16.20 LN 8/25 9/01 7 Fdup 
8·3 Pond 8•146 15.40 LN 8/25 9/01 7 Fdup 
8•3 Pond 8•147 14.50 LN 8/25 9/01 7 Reg 
8·3 Pond 8·148 11.60 LN 8/25 9/01 7 Reg 
8·3 Pond 8•149 7.00 LN 8/25 9/01 7 Reg 
8•3 Pond 8•164 4.40 9/07 9/11 4 Select•Fdup 
8·3 Pond 8•165 6.70 9/07 9/11 4 Select•Fdup 
8•3 Pond 8·166 10.20 9/07 9/11 4 Reg 
8•3 Pond 8•168 15.70 9/07 9/11 4 Select 

8•3•3 Dft. 8·152 0.40 • LN 8/28 9/01 4 Fdup 
8·3·3 Dft. 8•153 0.20 • LN 8/28 9/01 4 Fdup 
8•3·3 Dtt. 8•154 0.40 • LM 8/28 9/01 4 Reg 
8•3·3 Dft. 8•158 0.30 • LN 8/31 9/01 1 Fdup 
8•3·3 Dit. 8·159 0.00 • LM 8/31 9/01 1 Fdup 
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Table C-4. Ammonium Data (ASTM-0-1426 C/0) 
son COL• 0.5 119/g. (sheet 2 of 2) 

Allllloniua 
Sfte Saq,le <"g/sU QC•flags Collect date Analysts date Days elapsed 

8•3·3 Oft. 8·160 o.oo. Ut 8/31 9/01 1 
8•3·3 Oft. 8•161 0.10 • Ut 8/31 9/01 1 
8•3·3 Oft. 8·184 0.72 9/18 . 9/'ZJ 5 
8•3•3 Dft. 8•185 0.79 9/18 9/'ZJ 5 
8·3·3 Dft. 8•187 0.73 9/18 9/'ZJ 5 
8•3·3 Dft. 8•188 0.62 9/18 9/'ZJ 5 
8•3·3 Dft. 8·189 0.70 9/18 9/'ZJ 5 
8•3·3 Oft. 8•190 0.56 9/18 9/'ZJ 5 
8•3·3 Oft. 8•191 0.89 9/18 9/'ZJ 5 

Cont 8kg a-101 0.40 • H 8/04 9/18 45 
Cont 8kg 8•102 0.40 • H 8/04 9/18 45 
Cont 8kg a-103 0.70 H 8/04 9/18 45 
Cont 8kg 8•104 0.30 • H 8/04 9/18 45 
Cont 8kg a-105 2.00 H 8/04 9/18 45 

Sage Bkg a-121 2.04 H Ut 8/10 9/23 44 
Sage Bkg 8•122 1.11 H Ut 8/10 9/'ZJ 44 
Sage 8kg B· 1'ZJ 0.48 • H Ut 8/10 9/'ZJ 44 
Sage Bkg 8·124 0.62 H Ut 8/10 9/'ZJ 44 
Sage 8kg 8•125 0.75 H Ut 8/10 9/'ZJ 44 
Sage 8kg · 8•126 0.61 H LJtt> 8/10 9/'ZJ 44 

Silica sand 8•113 0.20 • H + 8/04 9/18 45 
Sil fca sand 8•117 0.15 • H 8/10 9/23 44 
Sfl ica sand 8·1288 -0.05 • H Ut 8/17 9/'ZJ 37 
Silica sand 8•142 0.16 • H + 8/18 9/27 40 
Sil lea sand B• 151" 0.20 • 8/25 9/01 7 
Silica sand a-156 0.30 • LJtt, 8/28 9/01 4 
Sil lea sand 8•163 0.20 • LJtt, 8/31 9/01 1 
Sil lea sand a-170 0.04 • 9/07 9/11 4 
Silica sand a-183 0.10 • 9/08 9/11 3 
Sil lea sand 8•193 0.04 • + 9/18 9/'ZJ 5 
Sfl fca sand 8•205 0.64 + 9/21 9/26 5 

IIATER ~MP~~! 1&9/L1 
8•3 Pond 8·206 <50. 9/28 10/02 4 
8•3 Pond 8·207 <50 • 9/28 10/02 4 
8·3 Pond 8·208 <50 • 9/28 10/02 4 
8·3 Pond 8·209 <50 • + 9/28 10/02 4 
8·3 Pond a-210 <50. 9/28 10/02 4 

1CDL for water• 50 1&9/L 

SPrg RECOVERIE! 
l·Rec • 

. Saq,le MS MSD 

8·176 87.0 80.0 
8•126 56.5 58.5 
8•113 78.0 81.0 
8•142 103.0 102.0 
8•156 69.5 72.0 
8·163 73.0 73.5 
8·193 97.5 100.0 
8·205 85.5 91.0 
B·209(Water) 109.0 108.0 

H • Holding tf• exceeded, (28 days) 
LM • Associated matrix spike recovery low •• outside CLP guidelines (+/• 25%). 
+ • S~le chosen by lab for MS/MSD. 
• • Estimated value below CDL. 
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Type 

Reg 
Select 
Fdup 
Fclup 
R911 
R911 
R911 
R911 
Select 

R911 
R419 
R911 
R911 
Reg 

Fclup 
Fclup 

_ R911 
R911 
R911 
R911 

Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Blk 
Ilk 

Fdup·H~ 
Fdup·Ht 

::::~iO 
Reg•HzO 
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Table C-5. Chloride Data (EPA Method 300) 
Soil COL• 1.0 ~g/g. (sheet 1 of 2) 

Chloride 
Sfte $ample ("919) Collect date Dfgest date Analysis date Days elapsed Type 

3A Pond 8•194 0.94 • 9/21 9/28 9/28 7 F-3A Pond 8•196 1.21 9/21 9/28 9/28 7 F-3A Pond 8•197 1.08 9/21 9/28 9/28 7 Rtt 
3A Pond 8•198 1.49 9/21 9/28 9/28 7 Rtt 
3A Pond 8•200 0.51 • 9/21 9/28 9/28 7 Ret 
3A Pond 1-201 3.71 9/21 9/28 9/28 7 Rtt 
3A Pond 1-202 0.79 • 9/21 9/28 9/28 7 Ret 
3A Pond 1•203 1.67 9/21 9/28 9/28 7 Rtt 

38 Pond 8·106 o.oo. 8/04 8/31 8/31 27 Rtt 
31 Pond 8•107 o.08 • 8/04 8/31 8/31 27 Rtt 
38 Pond 1-108 o.08 • 8/04 8/31 8/31 27 F-38 Pond 8•109 o.08 • 8/04 8/31 8/31 27 F-38 Pond 1-110 0.14 • 8/04 8/31 8/31 27 Reg 
38 Pond 1-111 0.10 • 8/04 8/31 8/31 27 Rtt 

3C Pond 8•171 0.52 • 9/08 9/14 9/14 6 F-3C Pond 8·172 0.39 • + 9/08 9/14 9/14 6 F-3C Pond 1·174 1.31 9/08 9/14 9/14 6 Ret 
3C Pond 8•175 0.46 • 9/08 9/14 9/14 6 Ret 
3C Pond 8•176 0.07 • 9/08 9/14 9/14 6 Rtt 
3C Pond 8·177 7.90 D5 9/08 9/14 9/18 10 Rtt 
3C Pond 8•178 0.70 • 9/08 9/14 9/14 6 Reg 
3C Pond 8•179 1.27 9/08 9/14 9/14 6 Rtt 
3C Pond 8•180 0.46 • 9/08 9/14 9/14 6 Reg 

1•3 Pond 8·114 4.04 H 8/10 9/22 9/22 43 Ret 
1•3 Pond 1·115 1.63 H 8/10 9/22 9/22 43 Ret 
8•3 Pond 1·116 2.01 H 8/10 9/22 9/22 43 Rtt 
8•3 Pond 8•118 0.56 • H 8/11 9/12 9/22 42 Rtt 
8•3 Pond 8·119 2.05 H 8/11 9/22 9/22 42 Rtt 
8•3 Pond 1·128 a.as• H 8/17 9/22 9/22 36 F-8•3 Pond 1·129 1 .12 H 8/17 9/22 9/22 36 ,. 
8•3 Pond 8•130 2.56 H 8/17 9/12 9/22 36 Rtt 
8•3 Pond 8·131 5.58 H 8/17 9/22 9/12 36 Rtt 
a-3 Pond 8•132 3.60 H 8/17 9/22 9/22 36 Rtt 
8·3 Pond 8·134 1.81 H 8/18 10/05 10/05 48 ,. 
8·3 Pond 8•135 3.80 N 8/18 10/05 10/05 48 Fdup 
8•3 Pond 8•136 4.22 H 8/18 10/05 10/05 48 Reg 
8•3 Pond 8•138 1.27 H 8/18 10/05 10/05 48 Ret 
8•3 Pond 8•139 1.46 H 8/18 10/05 10/05 48 Rtt 
8·3 Pond 1·140 2.13 H 8/18 10/05 10/05 48 Rtt 
8·3 Pond 8•143 1.51 8/25 8/31 8/31 6 Rtt 
8•3 Pond 8•145 1.25 8/25 8/31 8/31 6 F-8•3 Pond 8•146 1.34 8/25 8/31 8/31 6 F-8•3 Pond 8·147 4.74 8/25 8/31 8/31 6 Rtt 
8•3 Pond 8•148 1.20 ~. • 8/25 8/31 8/31 6 Ret 
8•3 Pond 8•149 0.76 • 8/25 8/31 8/31 6 Rev 
8•3 Pond 8•164 0.61 • 9/07 9/14 9/14 7 S.lec:t·F-
8·3 Pond 8•165 0.59 • 9/07 9/14 9/14 7 S.lect·F-
8•3 Pond 8•166 0.95 • 9/07 9/14 9/14 7 Rev 
8•3 Pond 8•168 1.93 9/07 9/14 9/14 7 S.lec:t 

8·3•3 Dft. 1•152 0.28 • 8/28 9/08 9/09 12 ,. 
1•3•3 Dft. 1·153 0.63 • 8/28 9/08 9/09 12 ,. 
8•3•3 Dft. 8•154 1.84 8/28 9/08 9/09 12 Rtt 
1•3•3 Dft. 1·158 1.19 + 8/31 9/08 9/09 9 F-8•3•3 Dft. 8·159 0.65 • 8/31 9/08 9/09 9 F-1·3•3 Dft. 8·160 0.43 • 8/31 9/08 9/09 9 Rtt 
1·3•3 0ft. 1·161 1.83 . 8/31 9/08 9/09 9 S.lect 
8•3•3 Dft. 1·184 0.56 • 9/18 9/22 9/22 4 F-1·3•3 Dft. 8·185 0.33 • 9/18 9/22 9/22 4 F-8•3•3 Dft. 8·187 0.82 • 9/18 9/22 9/22 4 Reg 
1·3•3 Dft. 8•188 0.92 • 9/18 9/22 9/22 4 Reg 
1·3•3 Dft. 1·189 1.10 9/18 9/22 9/22 4 Ret 
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Table C-5. Chloride Data (EPA Method 300) 
Soil COL• 1.0 µg/g. (sheet 2 of 2) 

Chloride QC 
Site S-.,le (~g/g) flags Collect date Digest date Analysfl date Days elapsed 

a-3-3 oit. 
B·3·3 Dft. 

Cont Bkg 
Cont Bkg 
Cont Bkg 
Cont Bkg 
Cont Bkg 

Sage Bkg 
Sage 8kg 
Sage Bkg 
Sage Bkg 
Sage Bkg 
Sage Bkg 

Silica sand 
Silica sand 
Silica sand 
Silica sand 
Sil fca land 
Silica sand 
Silica sand 
Silica sand 
Silica sand 
Silica sand 
Silica sand 

8•190 
8•191 

a-101 
a-102 
8•103 
8•104 
1·105 

a-121 
a-122 
8•123 
a-124 
8·125 
8•126 

1·113 
1•117 
1·1288 
a-142 
1·151 
1·156 
1·163 
1-170 • 
1·183 
1·193 
1·205 

Ii/ATER SAMPLES rng/L
1 

0.80 • 
2.00 

9/18 
9/18 

21.7'0 010 HM 8/04 
1.08 8/04 

18.30 MIR D10 HM 8/04 
17.60 010 HM 8/04 
5.7'9 MIR HM + 8/04 

0.00 • H 8/10 
0.00 • H 8/10 
0.28 • H 8/10 
0.00 • H 8/10 
0.35 • H 8/10 
0.69 • H 8/10 

1 .52 
0.78 • 
0.61 • 
1 .74 
1 .05 
1 .03 
1 .17 
1 .05 
0.94 • 
1.37 • 
1.10 

8/04 
H+ 8/10 
H+ 8/11 
H+ 8/18 

8/25 
8/28 
8/31 
9/07 

+ 9/08 
+ 9/18 
+ 9/21 

8•3 Pond 1•206 2.64 + 9/28 
9/28 
9/28 
9/28 
9/28 

a-3 Pond a-201 2.11 
a-3 Pond a-208 1.61 
1•3 Pond 8•209 2.77 
a-3 Pond a-210 2.87 

1CDL for water• .5 mg/L 

SPIKE RECOV£R!ES 
%•Rec. 

S~l• MS MSD 

9/22 
9/22 

8/31 
8/31 
8/31 
8/31 
8/31 

9/22 
9/22 
9/22 
9/22 
9/22 
9/22 

8/31 
9/22 
9/22 

10/05 
8/31 
9/08 
9/08 
9/14 
9/14 
9/22 
9/28 

%•Rec. 
MS MSD 

1·105 
8·148 
1·158 
1•172 
a-183 
1·117 
1·128 
8·193 
1·205 
1·142 

1·206(Water) 104 103 
113 
113 
102 
116 
112 
99 
96 

118 
102 

99 
120 
104 
104 
102 
110 
103 
106 
96 

Ox• Saq)le diluted during analysis by an extra factor of x. 

9/22 
9/22 

9/01 
8/31 
9/01 
9/01 
8/31 

9/22 
9/22 
9/22 
9/22 
9/22 
9/22 

8/31 
9/22 
9/22 

10/05 
8/31 
9/09 
9/09 
9/14 
9/14 
9/22 
9/28 

9/29 
9/29 
9/29 
9/29 
9/29 

HM• Auociated •trfx spilt• recovery hi;h••outsfde CLP i;uiclelines (+/•25%). 
H • Holding time exceeded, <28 days) 
+ • Saq)le chosen by lab for MS/MSD. 
• • Estiaated value below CDL. 

4 
4 

28 . 
27 
28 
28 
27 

43 
43 
43 
43 
43 
43 

27 
43 
42 
48 
6 

12 
9 
7 
6 
4 
7 

Type 

Reg 
Select 

Reg 
Reg 
Reg 
Reg 
Reg 

Fdup 
Fdup 
Reg 
Reg 
Reg 
Reg 

Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 

MIR• Matrix effect, irdeteminate result. A matrix effect inhibits accurate quantification of the 
analyte according to laboratory chemist. 
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Table C-6. Fluoride Data (EPA Method 300) 
Soil COL • 1.0 1,19/g. (sheet 1 of 2) · 

Fluorh• QC 
Site S~le (1&9/9) flags Collect date Digest date Analysis date Days elapsed Type 

3A Pond 1·194 0.2 • 9/21 9/28 9/28 7 Fdup 
3A Pond 1·196 0.2 • 9/21 9/28 9/28 7 Fdup 
3A Pond 1·197 0.2 • 9/21 9/28 9/28 7 .. Reg 
3A Pond 1·198 0.2 • 9/21 9/28 9/28 7 Reg 
3A Pond 1-200 o. 1 • 9/21 9/28 9/28 7 Reg 
3A Pond 1-201 1.4 MIR 9/21 9/28 9/28 7 Reg 
3A Pond 1-202 0.2 • 9/21 9/28 9/28 7 Reg 
3A Pond 1·203 0.2 • 9/21 9/28 9/28 7 Reg 

31 Pond 1·106 0.3 • LM 8/04 8/31 8/31 27 Reg 
38 Pond 1·107 0.2 • LM 8/04 8/31 8/31 27 Reg 
31 Pond 1·108 0.4 • LM 8/04 8/31 8/31 27 Fdup 
31 Pond 1·109 0.5 • LM 8/04 8/31 8/31 27 Fdup 
31 Pond 1-110 0.5 • LM 8/04 8/31 8/31 27 Reg 
31 Pond 1-111 0.3 • LM 8/04 8/31 8/31 27 Reg 

3C Pond 1•171 0.9 • LM 9/Q8 9/14 9/14 6 Fdup 
3C Pond 1•172 1.3 MIR LM + 9/08 9/14 9/14 6 Fdup 
3C Pond 1·174 o.o. LM 9/08 9/14 9/14 6 Reg 
3C Pond 1·175 0.2 • 9/08 9/14 9/14 6 Reg 
3C Pond 1·176 o.o. 9/08 9/14 9/14 6 Reg 
3C Pond 1·177 19.0 MIR D10 LM 9/08 9/14 9/15 7 Reg 
3C Pond 1·178 o.o. LM 9/08 9/14 9/14 6 Reg 
3C Pond 1·17'9 0.3 • LM 9/08 9/14 9/14 6 Reg 
3C Pond 1·180 o. 1 • LM 9/08 9/14 9/14 6 Reg 

1•3 Pond 1·114 - MIR 8/10 9/22 9/22 43 _, Reg 
1·3 Pond 1·115 - MIR 8/10 9/22 9/22 43 Reg 
1·3 Pond 1·116 - MIR 8/10 9/22 9/22 -43 Reg 
1·3 Pond 1·118 0.2 • 8/11 9/22 9/22 42 Reg 
1•3 Pond 1·119 0.2 • · 8/11 9/22 9/22 42 Reg 
1•3 Pond 1·128 0.2 • 8/17 9/22 9/22 36 Fdup 
1•3 Pond 1·129 0.3 • 8/17 9/22 9/22 36 Fdup 
1•3 Pond 1·130 0.4 • 8/17 9/22 9/22 36 Reg 
1•3 Pond 1·131 0.5 • 8/17 9/22 9/22 36 Reg 
1•3 Pond 1·132 0.2 • 8/17 9/22 9/22 36 Reg 
1•3 Pond 1·134 o.o. 8/18 10/05 10/05 48 Fdup 
8·3 Pond 1·135 0.0 • 8/18 10/05 10/05 48 Fdup 
1·3 Pond 1·136 0.4 MIR 8/18 10/05 10/05 48 Reg 
1•3 Pond 1•138 0.2 MIR 8/18 10/05 10/05 48 Reg 
1·3 Pond 1·139 0.2 MIR 8/18 10/05 10/05 48 Reg 
1·3 Pond 1·140 0.7 MIR 8/18 10/05 10/05 48 Reg 
1·3 Pond 1·143 0.4 • LM 8/25 8/31 8/31 6 Reg 
1•3 Pond 1·145 0.5 • ur 8/25 8/31 8/31 6 Fdup 
1•3 Pond 1·146 0.5 • LM 8/25 8/31 8/31 6 Fdup 
1•3 Pond 1·147 0.9 • LM 8/25 8/31 8/31 6 Reg 
1·3 Pond 1·148 0.3 • LM + 8/25 8/31 • 8/31 6 Reg 
1•3 Pond 1·149 0.2 • LM 8/25 8/31 8/31 6 Reg 
1·3 Pond 1·164 0.2 • 9/07 9/14 9/14 7 Select•Fdup 
1·3 Pond 1·165 0.2 • 9/07 9/14 9/14 7 Select•Fdup 
1•3 Pond 1·166 0.3 • 9/07 9/14 9/14 7 Reg 
1•3 Pond 1·168 0.7 • 9/07 9/14 9/14 7 Select 

1·3•3 Dft. 1·152 0.2 • LM 8/28 . 9/08 9/09 12 Fdup 
1·3·3 Dft. 1·153 0.1 • LM 8/28 9/08 9/09 12 Fdup 
1·3·3 Dft. 1·154 0.2 • LM 8/28 9/08 9/09 12 Reg 
1·3·3 Dft. 1·158 0.2 • LM + 8/31 9/08 9/09 9 Fdup 
1·3·3 Dft. 1·159 0.2 • LM 8/31 9/08 9/09 9 Fdup 
1·3·3 Dlt. 1·160 · 0.1 • LM 8/31 9/08 9/09 9 Reg 
1·3·3 Dft. 1·161 1.3 LM 8/31 9/08 9/09 9 .Select. 
1·3·3 Dit. 1·184 0.2 • 9/18 9/22 9/22 4 Fdup 

" 1·3·3 Dft. 1•185 0.2 • 9/18 9/22 9/22 4 fci.lp 
1•3·3 Dlt. 1·187 0.1 • 9/18 9/22 9/22 4 Reg 
1·3·3 Dit. 1·188 0.1 • 9/18 9/22 9/22 4 Reg 
1·3·3 Dft. 1·189 0.1 • 9/18 9/22 9/22 4 Reg 
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Table C-6. Fluoride Data (EPA Method 300) 
Soil COL• 1.0 µg/g. (sheet 2 of 2) 

Fluor;de QC 
Sft• SMpl• (p.g/g) flags Collect date o;gNt date Analysis date Days elapsed Type 

8•3·3 Dit. 
8·3·3 Dft. 

Cont Bkg 
Cont Bkg 
Cont 8kg 
Cont Bkg 
Cont 8kg 

sage 8kg 
Sage Bkg 
Sage Bkg 
Sage 8kg 
Sage Bkg 
Sage Bkg 

8•190 
8•191 

a-101 
a-102 
8•103 
8•104 
8•105 

8•121 
8·122 
a-123 
a-124 
8·125 
a-126 

Silica sand B-113 
Silica sand 8·117 
Sf l ica sand 8·1288 
Sfl lea sand 8•142 
Silica sand 8•151 
Silica sand 8•156 
Silica sand 8•163 
Silica sand 8•170 
Silica sand 8•183 
Silica sand 8·193 
Silica sand 8·205 

~ATER SAMPLES (IIIII/Ll 1 

8•3 Pond 
8•3 Pond 
8•3 Pond 
8·3 Pond 
8•3 Pond 

8•206 
8·207 
8•208 
8•209 
a-210 

0.2 • 
0.3 • 

0.6 MIR 
0.3 • 
2.3 MIR 
0.7 MIR 
0.7 • 

0.2 • 
0.2 • 
0.2 • 
0.2 • 
0.2 • 
0.2 • 

0.2 • 
0.1 • 
0.2 • 
0.2 • 
0.3 • 
0.1 • 
0.2 • 
0.2 • 
0.1 • 
0.2 • 
0.2 • 

0.1 • 
0.1 • 
0.1 • 
0.1 • 
0.1 • 

1CDL for water• 500 11111/L 

SPIKE RECOVERIES 
%•Rec. 

H 
H 
H 
H 

" H 

9/18 
9/18 

8/04 
8/04 
8/04 
8/04 

• 8/04 

8/10 
8/10 
8/10 
8/10 
8/10 
8/10 

8/04 
H+ 8/10 
H+ 8/11 
H+ 8/18 

8/25 
LM 8/28 
LM 8/31 

9/07 
• 9/08 
• 9/18 
• 9/21 

• ~/28 
9/28 
9/28 
9/28 
9/28 

9/22 
9/22 

8/31 
8/31 
8/31 
8/31 
8/31 

9/22 
9/22 
9/22 
9/22 
9/22 
9/22 

8/31 
9/22 
9/22 

10/05 
8/31 
9/08 
9/08 
9/14 
9/14 
9/22 
9/28 

%·Rec. 
Salllple MS MSD Salllple MS MSD 

8•105 
B·14a 
8•158 
8•172 
8•183 
8•117 
8·128 
8•193 

as 
37 
71 
49 
85 
89 
80 
81 

79 
40 
72 
55 
83 
85 
83 
85 

8·205 81 
a-1,2 71 
8•206 (lilater) 94.8 

Dx • Salllpl• di luted ci..lr;ng analysis by an extra factor of x. 
N • Holding tiN exceeded, (28 days) 

79 
72 
96.5 

9/22 
9/22 

9/01 
8/31 
9/01 
9/01 
9/01 

9/22 
9/22 
9/22 
9/22 
9/22 
9/22 

8/31 
9/22 
9/22 

10/05 
8/31 
9/09 
9/09 
9/14 
9/14 
9/22 
9/28 

9/29 
9/29 
9/29 
9/29 
9/29 

LM • Associated •trix Sf)ike recovery low••outside CLP guidel foN (+/• 25%). 
• • S~l• chosen by lab for MS/MSD. 
• • Esti•ted value below CDL. 

4 
4 

28 
27 
28 
28 
28 

43 
43 
43 
43 
43 
43 

27 
43 
42 
4a 
6 

12 
9 
7 
6 
4 
7 

t 
1 
1 
1 
1 

Reg 
Select 
Reg 
Reg 
Reg 
Reg 
Reg 

Fcq, 
Fcq, 
Reg 
Reg 
Reg 
Reg 

Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Blk 
Ilk 
Ilk 
Ilk 

MIR• Matrix effect, indeterminate result. A matrix effect imibits accurate quantification of th• 
analyte according to lab. 
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Table C-7. Nitrate-Nitrite Data (EPA Method 300) 
Soil COL• 1.0 pg/g each. (sheet 1 of 3) 

Nitrite QC•fl•11• Nitrate QC•fl1111 Collect Digest Anaty1l1 Daya 
Site 1-.,te <1111/11) nitrite <1111/t) nltr• te date date date elapeld Type 

:SA Pond 1·194 0.00 • o.oo. 9/21 9/28 9/28 7 Fcl4) ]A Pond 1·196 0.00 • 0.00 • 9/21 9/28 9/28 7 Fcl4) 
3A Pond 1·197 0.00 • 0.00 • 9/21 9/28 9/28 7 Reg 
]A Pond 1·198 o.oo. 0.00 • 9/21 9/28 9/28 7 Reg 
]A Pond 1•200 0.57 • 0.50 • 9/21 9/28 9/28 7 Reg 
:SA Pond 1·201 0.00 • 0.00 • 9/21 9/28 9/28 7 Ret 
]A Pond 1·202 o.oo. 0.00 • 9/21 9/28 9/28 7 Reg 
:SA Pond l·ZOJ 0.00 • 0.00 • 9/21 9/28 9/28 7 Reg 

JI Pond 1·106 0.00 • LN, 111 1.21 8/04 8/J1 8/J1 27 Ret 
JI Pond 1•107 0.00 • LN, NN 0.77 • 8/04 8/J1 8/J1 27 let 
JI Pond 1·108 0.00 • LN, NN 1.05 8/04 8/J1 8/J1 27 fcl4) 
JI Pond 1·109 0.00 • LN, HN 0.82 • 8/04 8/J1 8/J1 27 Fcl4) JI Pond 1·110 0.00 • LN, NN 1.56 8/04 8/31 8/31 27 Ret 
JI Pond 1·111 0.00 • LN, HN 1.58 8/04 8/31 8/J1 27 leg :c :c 
JC Pond 1·171 0.16 • 0.12 • 9/08 9/14 9/14 6 Fcl4) n 

I JC Pond ,-1n o.08 •• 0.00 •• 9/08 9/14 9/14 6 Fcl4) en JC Pond 1·174 0.00 • 0.27 • 9/08 9/14 9/14 6 Reg C 
JC Pond 1·175 0.17 • 5.01 9/08 9/14 9/14 6 Reg I 

ITI JC Pond 1·176 0.25 • 4.67 9/08 9/14 9/14 6 leg z JC Pond 1·177 0.00 • 0.00 • 9/08 9/14 9/14 6 leg I 
~ n JC Pond 1·178 0.00 • 0.00 • 9/08 9/14 9/14 6 leg -0 I JC Pond 1·179 0.00 • 0.00 • 9/08 9/14 9/14 6 Reg I -.. JC Pond 1·180 o.oo. 0.14 • 9/08 9/14 9/14 6 leg 0 .... 
N l·J Pond 1·114 0.00 • 0.00 • H 8/10 9/22 9/22 4J Reg .. 

l·J Pond 1·115 0.00 • 0.00 • H 8/10 9/22 9/22 4J Reg ;:a l·J Pond 1·116 0.00 • 0.00 • H 8/10 9/22 9/22 4J Reg ITI l·J Pond 1·118 0.00 • o.oo. 8/11 9/22 9/22 42 Reg < ,. l·J Pond 1·119 0.00 • o.oo. 8111 9/22 9/22 42 Reg . 
l·J Pond 1·128 0.00 •• 0.00 •• 8/17 9/22 9/22 36 Fcl4) 0 I·] Pond 1·129 0.00 • 0.00 • 8/17 9/22 9/22 36 F~ I·] Pond 1·1JO 0.00 • 0.00 • 8/17 9/22 9/22 36 Reg I·] Pond 1·131 0.00 • 0.00 • 8/17 9/22 9/22 36 Reg l·J Pond 1·132 0.00 • 0.00 • 8/17 .9/22 9/22 36 Reg l·J Pond 1·134 0.00 • 0.14 • 8/18 10/05 10/05 48 Fcl4) l·J Pond 1·135 0.00 • D1.] o.oo. D1.J 8/18 10/05 10/05 48 Fcl4) l·J Pond 1·136 0.00 • 0.00 • 8/18 10/05 10/05 48 Reg l·J Pond 1-1J8 0.00 • o.oo. 8/18 10/05 10/05 48 Reg l·J Pond 1·139 0.00 • 0.00 • 8/la 10/05 10/05 48 Reg l·J Pond 1·140 0.00 • 0.1J • 8/18 10/05 10/05 48 Reg l·J Pond 1·14J 0.00 • LN,NN 0.00 • 8/Z5 81J1 8/J1 6 Reg l·J Pond 1·145 0.00 • LN,HN 0.00 • 8/25 81J1 8/J1 6 Fcl4) l·J Pond 1·146 0.00 • LN,HN 0.00 • 8/25 8/31 8/J1 6 Fcl4) l·J Pond 1·147 0.00 • LN,HN D1.1 0.00 • D1.1 8/25 8/J1 81J1 6 Reg l·J Pond 1·148 0.00 ••LN,HN 0.00 •• 8/25 8/31 81J1 6 Reg I·] Pond 1·149 0.00 • LN,HN 0.47 • 8/25 8/J1 81:s1 6 Reg I·] Pond 1·164 0.00 • 0.00 • 9/07 9/14 9/14 7 Select·fcl4) l·J Pond 1·165 0.00 • 0.00 • 9/07 9/14 9/14 7 S1lect·fcl4> l·J Pond 1·166 j.oo • 0.00 • 9/07 9/14 9/14 7 Reg l•J Pond 1·168 1.00 • 0.00 • 9/07 9/14 9/14 7 Select 



Table C-7. Nitrate-Nitrite Data (EPA Method 300) 
Soil COL• 1. 0 ll9/9 each. (sheet 2 of 3) 

Nitrite QC•fla111 Nitrate QC·fla111 Collect Digest Analyal1 Oev1 
Site Saaple <1111/11) nhrl te (,ig/g) nitrate date date date el1paed Type 

1·3·3 Die. 1·152 0.00 * 0.14 * HN 8/28 9/04 9/09 12 fcl.ip 
1·3·3 DIC, 1·153 0.00 * 0.90 • HN 8/28 9/08 9/09 12 fcl.ip 
1·3·3 DIC. 1·154 0.00 • 0.52 * HH 8/28 9/04 9/09 12 Reg 
1·3·3 Die. 1·158 0.00 •• 0.38 •• HM 8/31 9/04 9/09 9 fcl.ip 
1·3·3 Die. 1·159 0.00 * 0.29 * HM 8/31 9/08 9/09 9 fcl.ip 
1·3·3 DIC. 1·160 0.00 * 0.61 • HM 8/31 9/04 9/09 9 •ea 1·3·3 Die. 1·161 0.00 * 0.00 • HH 8/31 9/04 9/09 9 Select 
1·3·3 Oft. 1·184 0.00 * 0.98 9/18 9/22 9/22 4 fcl.ip 
1·3·3 Die. 1·185 o.oo. 1.01 9/18 9/22 9/22 4 fcl.ip 
1·3·3 Dlt. 1·187 o.08 • 1.50 9/18 9/22 9/22 4 Reg ~ 1·3·3 Dlt. 1·188 0.00 • 0.78 9/18 9/22 9/22 4 Reg 
1·3·3 Die. 1·189 0.00 • 0.61 • 9/18 9/22 9/22 4 Reg -1·3·3 Die. 1·190 0.00 • 1.67 9/18 9/22 9/22 4 Reg (_),,j 
1·3·3 Dlt. 1·191 0.00 • 0.00 • 9/18 9/22 9/22 4 Select ~ -Cont 1kg 1-101 0.00 * LN, NH 2.97 8/04 8/31 8/31 27 Reg co 

-= Cont Bkg 1•102 0.00 * LH, NH 1.12 8/04 8/31 8/31 27 Reg 
Cont 1kg 1·103 0.00 * LN, HM 0.71 * 8/04 8/31 8/31 27 Reg 
Cont 1kg 1·104 0.00 * LN, HM 0.66 • 8/04 8/31 8/31 27 Reg 
Cont 1kg 1·105 0.00 *+LN, HM 1.29 • 8/04 8/31 8/J1 27 Reg 

I 
Sage 1kg 1·121 0.30 • N 2.51 II 8/10 9/22 9/22 43 fcl.ip 

ITI z n Sage 1kg 1·122 0.36 * N 2.69 II 8/10 9/22 9/22 43 fcl.ip I I Sage 1kg 1·123 0.72 • 11 1.65 " 8/10 9/22 9/22 43 Reg :,.... - -0 UI Sage 1kg 1·124 0.20 • N 3.46 " 8/10 9/22 9/22 43 Reg • Sage 1kg 1·125 0.85 • N 4.68 " 8/10 9/22 9/22 43 Re9 0 
Sage 1kg 1·126 1.25 " 12.22 " 8/10 9/22 9/22 43 Reg ~ 

N .. 
Slllce Hnd 1·113 0.00 • LM, HM 0.25 • 8/04 8/31 8/31 27 Blk 

,0 Sil Ice 1and 1·117 0.00 *+N 0.12 *+N 8/10 9/22 9/22 43 Blk ,,, 
Sil Ice land 1·1281 0.00 • II 0.00 • N 8/11 9/22 9/22 42 Blk < Sil Ice sand 1·142 0.00 *+H 0.45 *•N 8/18 10/05 10/05 48 Ilk . 
Sil Ice Hnd 1·151 0.00 • LN, 11N 0.00 • 8/25 8/31 8/31 6 Ilk 0 Silica Hnd 1·156 0.00 • 0.16 • HN 8/28 9/08 9/09 . 12 Ilk 
Sllfce lllnd 1·163 0.00 • 0.15 • "" 8/31 9/08 9/09 9 Ilk 
Silica 1and 1·170 0.23 • 0.24 • 9/01 9/14 9/14 7 Blk 
Sllfce Hnd 1·183 o.oo •• 0.13 *+ 9/04 9/14 9/14 6 Btk 
Silica Hnd 1·193 0.00 •• 0.14 •• 9/18 9/22 9/22 4 Blk 
Sil lca 1and 1·205 0.00 •• 0.16 •• 9/21 9/28 9/28 1 Blk 

UAJE! SAMPLES (ag/L) 1 
B·3 Pond 1·206 0.00 • 0.13 •• 9/28 9/29 fcl.ip•N2o 
1·3 Pond 1·207 0.00 * 0.34 • 9/28 9/29 fcl.ip·N 0 1·3 Pond 1·204 0.00 • 0.89 9/28 9/29 Reg·Hz~ 1·3 Pond 1·209 0.00 • 0.19 • 9/28 9/29 Re9 ·1120 1·3 Pond 1·210 a.oo • 0.00 * 9/28 9/29 Reg•t12o 

1 COL for weter • 0.5 1111/L 
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Table C-7. Nitrate-Nitrite Data (EPA Method 300) 
Soil COL• 1.0 ,g/g each. (sheet 3 of 3) 

Site 

SPIIC& 

1-.,le 

R(aM!! IEI 

Nitrite 
(1111/11) 

XRec NO] 
Saq,le MS MSD 

1·105 109.0 99.8 
1·148 9].8 97.8 
1·158 IZ5.] IZl.8 
i-1n az.8 81.0 
1·183 98.0 95.8 
1·117 96.0 9].0 
l·IZ8 94.] 94.5 
1·19] 91.8 9Z.5 
l·Z05 97.8 95.8 
1-146 91.5 89.5 
l·Z06(Uater) 97.5 97.0 

QC•fle11 
nitrite 

Xllec IIOZ 
MS MSD 

0.0 o.o 
148.0 137.0 
115.0 IZ0.0 
116.0 115.0 
98.0 99.0 

10].0 100.0 
. 95.0 100.0 

97.0 I0Z.0 
100.0 99.0 
I0Z.0 10].0 
10].4 101.J 

Nitrate 
(1111/11) 

D• • laq,l• diluted during anely1l1 by an extra factor of •• 

QC·fl111 
nitrate 

Collect 
date 

N • Molding ti•• (ZS day•>. for cad>lned reporting of Nltrata, Nitrite exceeded. 
NM• A11oclated Ntrlx 1plke recovery high·· outalde CLP guideline•(+/· Z51). 
LM • A11oclated Ntrlx 1plke recovery loi, •• out1lde CLP guideline•(+/· Z51). 

• • s-.,le c:hoaen by lab for Ntrl• lplke NS/MSD. 
• • E1tlated velue beloi, CDL. 

Dl1eat 
date 

Daya 
elapaed Type 

-= :::c 
n 
I 

V, 
C 
I 

l"'1 :z 
I 
> 
"'O 
I 

0 
~ 
N 

;a 
l"'1 
< . 
0 
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Table C-8. Phosphate Data (EPA Method 300) 
Soil COL• 2.0 119/g. (sheet 1 of 2) 

Phosphete QC Collect Digest Analysis Days 
Site Sample (1&9/g) flags date date date elapsed Type 

3A Pond 8·194 0.0 • 9/21 9/28 9/28 7 Fdup 
3A Pond 1·196 0.0 • 9/21 9/2! 9/28 7 Fdup 
3A Pond 8•197 0.0 • 9/21 9/28 9/28 7 Aeg 
3A Pond 8•198 0.0 • 9/21 9/2! 9/2! 7 Aeg 
3A Pond 8•200 0.0 • 9/21 9/28 9/28 7 Aeg 
3A Pond 8-201 0.0 • 9/21 9/28 9/28 7 Aeg 
3A Pond 8-202 0.0. 9/21 9/2! 9/2! 7 Aeg 
3A Pond 1·203 0.0 • 9/21 9/2! 9/2! 7 Reg 

38 Pond 8•106 0.0. LN 8/04 8/31 8/31 27 Aeg 
31 Pond 8•107 0.0. U4 8/04 8/31 8/31 27 Aeg 
38 Pond 8·108 0.0. U4 8/04 8/31 8/31 27 Fdup 
38 Pond 8•109 o.o. U4 8/04 8/31 8/31 27 Fdup 
38 Pond 8-110 0.0. U4 8/04 8/31 8/31 27 Reg 
38 Pond 1•111 o.o. U4 8/04 8/31 8/31 27 Aeg 

3C Pond 8•171 0.0 • LM 9/08 9/14 9/14 6 Fdup 
3C Pond 8-1n o.o. LM+ 9/08 9/14 9/14 6 Fdup 
3C Pond 8•174 0.0. U4 9/08 9/14 9/14 6 Aeg 
3C Pond 8•175 0.7 • U4 9/08 9/14 9/14 6 Aeg 
3C Pond 8•176 0.0 • U4 9/08 9/14 9/14 6 Reg 
3C Pond 8•177 0.0 • U4 9/08 9/14 9/18 10 Aeg 
3C Pond 8•178 0.0. U4 9/08 9/14 9/14 6 Aeg 
3C Pond 8·179 0.0. LM 9/08 9/14 9/14 6 Reg 
3C Pond 8·180 0.0. U4 9/08 9/14 9/14 6 Aeg 

8•3 Pond 8•114 0.0 •H U4 8/10 9/22 9/22 43 Reg 
8·3 Pond 8•115 0.0 •H U4 8/10 9/22 9/22 43 Reg 
8·3 Pond 8•116 0.0 •H U4 8/10 9/22 9/22 43 Aeg 
8•3 Pond 8•118 0.0 •H U4 8/11 9/22 9/22 42 Aeg 
8•3 Pond 8•119 0.0 •H U4 8/11 9/22 9/22 42 Aeg 
8•3 Pond 1·128 0.0 •H U4 8/17 9/22 9/22 36 Fdup 
1•3 Pond 1·129 0.0 •H U4 8/17 9/22 9/22 36 Fdup 
1•3 Pond 1·130 0.0 •H U4 8/17 9/22 9/22 36 Reg 
1•3 Pond 8•131 o.o -H U4 8/17 9/22 9/22 36 Reg 
1·3 Pond 1·132 0.0 •H U4 8/17 9/22 9/22 36 Aeg 
1•3 Pond 1•134 0.0 •H 8/18 10/05 10/05 48 Fdup 
8•3 Pond 1·135 0.0 •H 8/18 10/05 10/05 48 Fdup 
1•3 Pond 1·136 0.0 •H 8/18 10/05 10/05 48 Aeg 
1•3.Pond 1·138 0.0 •H 8/18 10/05 10/05 48 Reg 
1•3 Pond 1·139 0.0 •H 8/18 10/05 10/05 48 Reg 
1•3 Pond 1·140 0.0 •H 8/18 10/05 10/05 48 Aeg 
8•3 Pond 8•143 0.0 • U4 8/25 8/31 8/31 6 Rq 
8•3 Pond 1·145 0.0 • U4 8/25 8/31 8/31 6 Fdup 
8•3 Pond 1·146 0.0 • U4 8/25 8/31 8/31 6 Fdup 
8•3 Pond 1•147 0.0 • U4 8/25 8/31 8/31 6 Reg 
1•3 Pond 1•148 0.0. LM+ 8/25 ~ 8/31 8/31 6 Reg 
1·3 Pond 1·149 o.o. U4 8/25 8/31 8/31 6 Reg 
1•3 Pond 1·164 0.0. U4 9/07 9/14 9/14 7 Select•Fdup 
1•3 Pond 1·165 0.0 • U4 9/07 9/14 9/14 7 Select•Fdup 
1·3 Pond 1·166 0.0. U4 9/07 9/14 9/14 7 Aeg 
1-3 Pond 1·168 o.o. U4 9/07 9/14 9/14 7 Select 

1•3·3 Dft. 8· 152 0.0. U4 8/2B 9/08 9/09 12 Fdup 
1·3•3 Oft. 8•153 0.0. U4 8/28 9/08 9/09 12 Fdup 
1·3·3 Dit. 8·154 0.0. U4 8/28 9/08 9/09 12 Reg 
1·3•3 Dft. 8•158 0.0 • LM+ 8/31 9/08 9/09 9 Fdup 
1·3•3 Dft. 1·159 0.0 • U4 8/31 9/08 9/09 9 Fdup 
8·3·3 Dit. 8•160 0.0 • U4 8/31 9/08 9/09 9 Reg 
8•3•3 Oi't. 8·161 o.o. U4 8/31 9/08 9/09 9 _., Select 
8•3·3 Dft. 8•184 0.0 • U4 9/18 9/22 9/22 4 Fdup 
8•3·3 Oft. 8•185 0.0. U4 9/18 9/22 9/22 4 Fdup 
8•3·3 Dit. 8·187 0.0. U4 9/18 9/22 9/22 4 Reg 
8•3·3 Dft. 8·188 0.0 • U4 9/18 9/22 9/22 4 Reg 
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Table C-8. Phosphate Data (EPA Method 300) 
Soil COL• 2.0 119/g. (sheet 2 of 2) 

Phos~•t• QC Collect Digest Anlllysis Days 
Site 5aq,le (l'a/9) flags date date date elapsed Type 

1·3·3 Dlt. 8•189 o.o. LM 9/18 9/22 9/22 4 Reg 
8·3·3 Dlt. 1·190 o.o. LM 9/18 9/22 9/22 4 Reg 
1·3·3 0ft. 1·191 o.o. LM 9/18 9/22 9/22 4 Select 

Cont 8kg 1-101 o.o. LM 8/04 8/31 9/01 28 Reg 
Cont llcg 1-102 o.8 • LM 8/04 8/31 8/31 27 Reg 
Cont Blcg 1•103 o.o. LM 8/04 8/31 9/01 28 Reg 
Cont Blcg 8•104 o.o. LM 8/04 8/31 9/01 28 Reg 
Cont Blcg 1·105 o.o. LM+ 8/04 8/31 8/31 27 Reg 

Sage Blcg 1-121 2.6 H LM 8/10 9/22 9/22 43 FQ.IP 
Sage llcg 1-122 1.0 •H LM 8/10 9/22 9/22 43 FQ.IP 
Sage llcg 1·123 0.7 •H LM 8/10 9/22 9/22 43 Reg 
Sage Blcg 8•124 0.9 •H LM 8/10 9/22 9/22 43 Reg 
Sage Blcg 1·125 2.2 H LM 8/10 9/22 9/22 43 Reg 
Sage Blcg 1·126 2.2 H LM 8/10 9/22 9/22 43 Reg 

Sflfca unc:I 1·113 0.0 • LM 8/04 8/31 8/31 27 Ille 
Silica aend 1·117 0.0 •H + 8/10 9/22 9/22 43 Ille 
Sil lea aend 1·1288 0.0 •H + 8/11 9/22 9/22 42 Ille 
Silica land 1·142 0.0 •H + 8/18 10/05 10/05 48 Ille 
Silica land 8•151 o.o. LM 8/25 8/31 8/31 6 Ille 
SH ica send 1·156 o.o. LM 8/28 9/08 9/09 12 Ille 
Silica aend 1·163 0.4 • LM 8/31 9/08 9/09 9 Ille 
SH lea send 1·170 o.o. LM 9/07 9/14 9/14 7 Ille 
Sil fca send 1·183 o.o. + 9/08 9/14 9/14 6 Ille 
Silica aend 1·193 o.o. LM+ 9/18 9/22 9/22 4 Ille 
Silica unc:I 8•205 o.o. + 9/21 9/28 9/28 7 Ilk 

WAT(R fAMP~ll (IIIQ/L)1 
8•3 a-206 o.o. + 9/28 9/29 1 FQ.IP-HzO 
B-3 1-207 o.o. 9/28 9/29 1 FQ.IP-:r 8·3 8·208 o.o. 9/28 9/29 1 Reg•H 
8·3 8-209 o.o. 9/28 9/29 1 Reg•H~ 
a-3 a-210 o.o. 9/28 9/29 1 Reg•H2o 

1 CDL for water• 1.0 11111/L 

!PJ~ Rfc:cvERJ~i 
X·Rec. %·Rec. 

Sallple NS MSD Saq,le MS MSD 

8·105 36 36 1·206(W.ter) 90 93 
1·148 0 0 
a-158 23 23 
1-172 28 25 
8•183 78 80 
8•117 78 75 
1-128 75 75 
8•193 70 75 
8-205 83 80 
8-142 T1 78 

• • Eatf•ted velue below CDL. 
H • Holding ti• exceeded, (28 days). 

LM • Aaaocieted 111atrix spike recovery low••outaide CLP guidelines (+/•251). 
+ • ~l• chosen by lab for MS/MSD. 
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Table C-9. Sulfate Data (EPA Method 300) 
Soil COL• 1.0 µg/g. (sheet 1 of 2) 

Sulfate QC Collect Digest Analysis Days 
Sfte Saq,le (p.g/g) flags date date date elapsed -rype 

3A Pond 8·194 22.3 9/21 9/28 9/28 7 Fdup 
3A Pond 8•196 36.9 010 9/21 9/28 9/28 7 Fdup 
3A Pond 1·197 14.5 9/21 9/28 9/28 7 Reg 
3A Pond 1·198 7.7 9/21 9/28 9/28 7 Reg 
3A Pond 1-200 4.1 9/21 9/28 9/28 7 Reg 
3A Pond 1-201 6.8 9/21 9/28 9/28 7 Reg 
3A Pond 1-202 5.6 9/21 9/28 9/28 7 Reg 
3A Pond 1·203 12.6 9/21 9/28 9/28 7 Reg 

38 Pond 8•106 a.a• 8/04 8/31 8/31 27 Reg 
38 Pond 1·107 1.0 8/04 8/31 8/31 27 Reg 
38 Pond 1·108 1.2 8/04 8/31 8/31 27 Fdup 
3B Pond 8·109 1.2 8/04 8/31 8/31 27 Fdup 
38 Pond 9-110 1 .8 8/04 8/31 8/31 ' 27 Reg 
3B Pond 1-111 1.5 8/04 8/31 8/31 27 Reg 

JC Pond 1•171 3.0 9/08 9/14 9/14 6 Fdup 
3C Pond 1·172 2.6 • 9/08 9/14 9/14 6 Fdup 
3C Pond 1•174 5.4 9/08 9/14 9/14 6 Reg 
3C Pond 1·175 2.3 9/08 9/14 9/14 6 Reg 
JC Pond 8•176 1 .7 9/08 9/14 9/14 6 Reg 
3C Pond 8•177 3.8 9/08 9/14 9/14 6 Reg 
3C Pond 1·171 6.0 9/08 9/14 9/14 6 Reg 
3C Pond 8·17'9 16.3 9/08 9/14 9/14 6 Reg 
JC Pond 1•180 5.6 9/08 9/14 9/14 6 Reg 

8•3 Pond 8·114 141.2 010 8/10 9/22 9/22 43 Reg 
8•3 Pond 1·115 172.4 010 8/10 9/22 9/22 43 Reg 
8·3 Pond 8·116 208.8 010 8/10 9/22 9/22 43 Reg 
8•3 Pond 1·118 35.8 05 8/11 9/22 9/22 42 Reg 
1•3 Pond 1·119 8.8 8/11 9/22 9/22 42 Reg 
1·3 Pond 1•128 9.7 8/17 9/22 9/22 36 Fdup 
1•3 Pond 1•129 11.6 8/17 9/22 9/22 36 Fdup 
1•3 Pond 1•130 27.7 8/17 9/22 9/22 36 Reg 
8·3 Pond 1•131 14.9 8/17 9/22 9/22 36 Reg 
1•3 Pond 1•132 8.2 8/17 9/22 9/22 36 Reg 
1•3 Pond 8•134 88.7 010 8/18 . 10/05 10/05 48 Fdup 
1•3 Pond 1·135 126.2 010 8/18 10/05 10/05 48 Fdup 
1•3 Pond 1·136 1. 7 8/18 10/05 10/05 48 Reg 
1·3 Pond 1·138 11.3 8/18 10/05 10/05 48 Reg 
1•3 Pond 1-139 20.0 8/18 10/D5 10/05 48 Reg 
1·3 Pond 1·140 29. 1 8/18 10/05 10/05 48 Reg 
8·3 Pond 8·143 11 .2 8/25 8/31 8/31 6 Reg 
1•3 Pond 8•145 8.3 8/25 8/31 8/31 6 Fdup 
1·3 Pond 1·146 10.4 8/25 8/31 8/31 6 Fdup 
1•3 Pond 1•147 31.5 8/25 8/31 8/31 6 Reg 
1·3 Pond 1·148 8.2 + 8/25 8/31 8/31 6 !let ... 
1•3 Pond 1•149 6.9 8/25 8/31 8/31 6 Reg 
8•3 Pond 1•164 3.5 9/07 9/14 9/14 7 Select•Fdup 
1•3 Pond 1·165 3.1 9/07 9/14 9/14 7 S.lect·Fdup 
8•3 Pond 8•166 3.2 9/07 9/14 9/14 7 Ret 
1•3 Pond 1•168 5.9 9/07 9/14 9/14 7 Select 

8·3•3 Oft. 1·152 1.6 HM 8/28 9/08 9/09 12 Fdup 
1·3•3 Oit. 8·153 2.0 HM 8/28 9/08 9/09 12 Fdup 
8·3·3 Oft. 8•154 4.7 HM 8/28 9/08 9/09 12 Reg 
8•3•3 Oit. 8·158 3.1 HM + 8/31 9/08 9/09 9 Fdup 
8•3·3 Oft. 8·159 2.2 HM 8/31 9/08 9/09 9 Fdup 
1·3•3 Oft. 8·160 2.7 HM 8/31 9/08 9/09 9 Reg 
8·3·3 Oft. 8·161 6.9 HM 8/31 9/08 9/09 9 Select 
8·3·3 0it. 8·184 3.3 9/18 9/22 9/22 4 Fdup 
a-3·3 Oft. 8·185 2.3 9/18 9/22 9/22 4 Fdup 
8•3•3 01t. 8•187 3.2 9/18 9/22 9/22 4 Reg 
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Table C-9. Sulfate Data (EPA Method 300) 
Soil CDL • 1.0 J.1.Q/g. (sheet 2 of 2) · 

sulfate QC COllect Digest Analysis Days 
Site Saple ("9/11) flags date date date elapsed Type 

8·3·3 Dit. 8•188 3.3 9/18 9/12 9/12 4 Reg 
8·3·3 Dit. 8·189 3.5 9/18 9/12 9/22 4 Reg 
8•3·3 Dft. 8•190 3.2 9/18 9/12 9/12 4 Reg 
8•3·3 Dft. 8•191 7.1 9/18 9/22 9/12 4 Select 

Cont 8kg 1•101 84.2 D10 8/04 8/31 9/01 28 Reg 
Cont 8kg 8•102 5.0 8/04 8/31 8/31 27 Reg 
Cont 8kg 8·103 1664.0 D100 8/04 8/31 9/01 28 Reg 
Cont 8kg 8·104 281.0 D10 8/04 8/31 9/01 28 Reg 
Cont 8kg 8·105 192.0 D10 • 8/04 8/31 9/01 28 Reg 

Sage 8kg 8•121 a.a• H 8/10 9/22 9/22 43 F-
Sage 8kg 1·122 1 .o H 8/10 9/22 9/22 43 F-
Sage 8kg 8•123 1.7 H 8/10 9/12 9/22 43 Reg 
Sage 8kg 8·124 1.0 H 8/10 9/22 9/22 43 Reg 
Sage 8kg 8•125 2.3 H 8/10 9/22 9/22 43 Reg 
Sage 8kg 8•126 3.0 H a,10 9/22 9/22 43 Reg 

Sil lea und 1·113 2.2 8/04 8/31 8/31 27 Ilk 
Sflica und 1·117 1.5 11+ 8/10 9/22 9/22 43 Ilk 
Sflica und 1·1288 1.4 11+ 8/11 9/12 9/22 42 Ilk 
Sfllca und 1·142 2.5 11• ana 10/05 10/05 48 Ilk 
Sfllca und 1•151 1.6 8/25 8/31 8/31 6 Ilk 
Silica und 1·156 1.7 HM 8/28 9/08 9/09 12 Ilk 
Sflica und 1·163 1 .6 HM 8/31 9/08 9/09 9 Ilk 
Sil lea und 8·170 1 .4 9/07 9/14 9/14 ·7 Ilk 
Sflica und 8·183 1.3 • 9/08 9/14 9/14 6 Ilk 
Silica und 1·193 1.a • 9/18 9/22 9/12 4 Ilk 
Jfllca und 1·205 1.5 • 9/21 9/28 9/28 7 Ilk 

\IATIR IAMP~~I (ppa) 1 
8•3 Pond 8•206 10.9 • 9/28 9/'29 1 F.-H2o 
8•3 Pond 1·207 10.9 9/28 9/29 1 F--H 0 
8•3 Pond 8·208 10.6 9/28 9/29 1 Reg•H2~ 
8•3 Pond 1·209 10.9 9/28 9/29 1 Reg•H~ 
8•3 Pond 1·210 10.a 9/28 9/29 1 Reg•H2o 
1 CDL for water• 0.5 ppa 

SPIKE RfCOVERJIS 
X•Rec. X·Rec. 

~le NS NSD Sallple NS NSD 

8•105 1·206(W.ter> 99.2 99. 1 
1·148 108 97 
8•158 128 130 
1·172 91 91 
8·183 100 100 
1•117 95 93 
8·128 88 90 
8·193 90 93 
8•205 100 95 
1•142 88 82 

Dx • Saple diluted during -lysia by an extl"a factor of x. 
MM • Associated Mtrfx spike recowry high••outaide CLP guidelines (+/•251). 
H • Holding ti• exceeded, (28 days). 
• • Esti•ted velue belOIII CDL. 
• • Sapte chosen by lab for NS/NSD. 
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Site -

3A Pond 
3A Pond 
3A Pond 
3A Pond 
3A Pond 
3A Pond 
3A Pond 
3A Pond 

38 Pond 
3B Pond 
38 Pond 
3B Pond 
38 Pond 
38 Pond 

3C Pond 
3C Pond 
3C Pond 
3C Pond 
3C Pond 
3C Pond 

B·3 Pond 
B-3 Pond 
1•3 Pond 
a-3 Pond 
1•3 Pond 
1·3 Pond 
1·3 Pond 
B•3 Pond 
1·3 Pond 
1•3 Pond 
B•3 Pond 
1·3 Pond 
1•3 Pond 
1·3 Pond 
B-3 Pond 
a-3 Pond 
1·3 Pond 
B•3 Pond 
1·3 Pond 

1·3·3 Dit. 
B·3·3 Dit. 
B-3·3 Dft. 
8•3·3 Dft. 
8•3•3 Dft. 

Acetone 
Carbide 
Methane 
Methlch 
(13DCLBV) 
(DMDS) 
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Table C-10. Volatile Organic Analysis 
Summary1 (EPA Method 8240) ~g/kg. (sheet 1 of 2) 

Analyte Codes 
S~l• Methane Acetone 

8•194 ND 26 PB 
8·196 8 *P 42 PB 
8•197 6 *P 29 PB 
8· 198 8 *P 20 PB 
8•200 7 *P 11 Pl 
8•201 + 5 *P 13 PB 
1•203 II) 13 Pl 
(1 other saq,le •• all INllytes ND) 

Methane Acetone 
8·107 SOL ND 8 *P 

<13DCLBV) 
ND 

1·108 ND ND 11 
1·109 6 *P 16 P ND 
8•110 ND ND 11 
8·111 ND 18 P ND 
(1 other s~le •· all analytes ND) 

Methane Acetone Methlch 
ND 8· 171 ND 8 *PB 

8• 172 ND 12 PB ND 
~1~ ND 12 P ND 
8•177 12 PL 20 P ND 
1•178 ND ND 6 *P 
(4 other saq,les •• all anal ytes ND> 

Methane Carbide Methych Acetone 
B-114 13 *P 34 P ND 21 P 
8•115 + 74 P ND 92 m 
8•128 ND ND ND 10 P 
8• 129 + ND II> ND 160 
1•130 ND ND II) 10 P 
1•131 ND ND 7 -, 8 *P 
1·134 Ill II> ND 8 ~ 
8•135 ND ND ND 6 *PB 
1•136 6 *P ND ND ND 
1·138 ND ND ND 8 *PB 
1·139 II> ND ND 6 *Pl 
8·143 9 *Pl ND 6 *P 27 PBL 
8•146 ND ND ND 11 PB 
8·147 SOL 19 Pl ND ND 82 PIL 
B· 148 SOL 7 *99 ND ND 42 PBL 
8• 149 9 *PB ND ND 54 PBL 
(9 other sediment saq,les •· all 1Nlytes II>) 
1•210 ND ND ND 10 Pl 
(4 other water saq,les •• all .,,.lytes ND) 

Methane 
8·152 H7 ND 
1•154 H4 ND 
1·158 ND 
1•160 ND 
8•161 7 *Pl 

Acetone 

Methych 
ND 
14 a 
ND 
ND 
NO 

Acetone 
11 Pl 
ND B 
29 Pl 
28 Pl 
54 Pl 

~ 
19 
ND 
ND 
ND 
ND 

Contract Oeteetfon Limit 

10 11;Jk11 
10 11;/kg 
10 1111/kg 
10 1111/kll 

Collect 
date 

9/21 
9/21 
9/21 
9/21 
9/21 
9/21 
9/21 

8/04 
8/04 
8/04 
8/04 
8/04 

9/08 
9/08 
9/08 
9/08 
9/08 

8/10 
8/10 
8/17 
8/17 
8/17 
8/17 
8/18 
8/18 
8/18 
8/18 
8/18 
8/25 
8/25 
8/25 
8/25 
8/25 

9/28 

8/28 
8/28 
8/31 
8/31 
8/31 

S\1•846 P0L 

100 1111/kg 
100 1111/ka 
100 ,1111c11 
10 11;/k; 

Analysis 
date 

9/'2.2. 
9/'2.2. 
9/'2.2. 
9/'2.2. 
9/'2.2. 
9/'2.2. 
9/'2.2. 

8/11 
8/11 
8/10 
8/11 
8/11 

9/15 
9/15 
9/18 
9/19 
9/16 

8/16 
8/'2.2. 
8/29 
8/29 
8/29 
8/23 
8/29 
8/30 
8/30 
8/29 
8/30 
9/01 
8/31 
9/01 
9/01 
9/01 

10/04 

9/18 
9/15 
9/06 
9/06 
9/06 

Carbon disulfide 
Methyl ethyl ketone 
Methyl chloride 
1,3•Dichlorobenzene 
Oimethyldisulfide 

N/A 
N/A 

A tentatively identified c~. 
A tentatively identified c~. 

C-2J 

Type 

Fdup 
Fdup 
Reg 
Reg 
Reg 
Reg 
Reg 

Reg 
Fdup 
Fdup 
Reg 
Reg 

Fdup 
Fdup 
Reg 
Reg 
Reg 

Reg 
Reg 
Fdup 
Fdup 
Reg 
Reg 
Fdup 
Fdup 
Reg 
Reg 
Reg 
Reg 
Fdup 
Reg 
Reg 
Reg 

Reg 
Reg 
Fdup 
Reg 
Select 
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Table C-10. Volatile Organic Analysis pg/ kg 
Summary (EPA Method 8240). (sheet 2 of 2) 

Site 

8·3·3 Dlt. 
8·3•3 Dlt. 
8•3·3 Dit. 
8•3·3 Dlt. 
8•3•3 Dft. 
8•3·3 Dft. 

Cont 8kg 
Cont 8kg 
Cont 8kg 

Sage Bkg 
Sage 8kg 
Sage 8kg 
Sage 8kg 
Sage Bkg 

Sflfca sand 
Silica sand 
Silica sand 
Sil lea sand 
Silica sand 
Sfl ica sand 
Silica sand 
Silica sand 

Acetone 
carbide 
Methane 
Methych 
Tric.,. 
140BEN 

Anal~e Codes 
s-.,le Methone Acetone 

8•184 ND 39 PB 
8·185 ND 41 PB 
8•187 ND 8 .,, 
8·189 ND 31 PBL 
8·191 11 PBL 90 PBL 
(3 other s-.,les •· all -lytes ND> 

M1thg Methm 
a-102 ND 3 ., 
8·105 6 ., ND 
(3 other saq,les •• all analytn ND) 

Methane Trleene .li§Qfil! Acetone 
8·121 ND ND ND 8 •p 
8·122 ND ND ND 6 •p 
8•123 H8 7 •pa 53 ND 40 PBL 
8•125 ND ND 5 14 p 
(1 other s-.,le •• all analytes ND) 

Methg M!;th~ Aeetg 
8•1288 ND 3 •p ND 
a-142 • ND ND 5 ., 
8·151 7 •p ND 16 PL 
1•156 H4 ND 4 ., 8 ., 
8•163 • 6., ND 52 P 
8•170 ND ND 1., 
8•193 ND ND 25 PL 
(4 other a...,les •• all analytn ND) 

consraes ~•section ~imiS 

Acetone 10 1&;/kg 
carbon disulfide 10 1'9/kg 
Methyl ethyl ketone 10 1'9/kg 
Methylene chloride 5 I'll/kg 
Trlchloroethylene 5 "9/kg 
p•Dichlorobenzene 5 I'll/kg 

Collect Analysis 
date date 

9/18 9/21 
9/18 9/21 
9/18 9/21 
9/18 9/22 
9/18 9/22 

8/04 8/10 
8/04 8/10 

8/10 8/18 
8/10 8/22 
8/10 9/01 
8/10 8/23 

8/11 8/23 
8/18 8/30 
8/25 9/01 
8/28 9/15 
8/31 9/06 
9/07 9/15 
9/18 9/22 

~-~ PO~ 

100 "9/ka 
100 I'll/kg 
100 Ilg/kg 

5 ,ig/kg 
5 I'll/kg 

B • Analyte >ND in a field blank collected and/or analyzed on the listed day. 
Hx • Holding ti•·, (14 days), exceeded by x days for all analytes. 
L • Lab reagent blank contmination noted by ch•ist (see Table c-12>. 

ND • Non-detectable. 

Type 

Fdup 
Fdup 
Reg . 
Reg 
Select 

Reg 
Reg 

Fdup 
Fdup 
Reg 
Reg 

Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 
Ilk 

P • Result is below SW•846 <December 1987) Practical Cluantftation Li• it (POL) guidelines. POL• listed 
in SW•846 for soll/aadl..nt are besed on wt wight aaq,le size. PQLs for ecq)llrison were adjusted 
upward based on aaq,le aoiature since results shown are on a dry weight basis. 

SOL• Surragate out of li• its <see Table C·12). 
• • Esti•ted value below CDL, (adjusted for dry ~le size). 
• • Saq,le chosen by lab for MS/MSD. 

1
anly ~les with an analyte >ND displayed> 

C-22 



9 1331~l~~?tN-AP-042 , REV. 0 

Table C-11. Volatile Organic Analysis 
Lab Reagent Blanks for the Period 8/89 - ·9/89. 

Analysis Date 

8/03/89 
8/09/89 
8/10/89 
8/11/89 
8/16/89 
8/17/89 
8/21/89 
8/22/89 
8/23/89 
8/28/89 
8/29/89 
8/30/89 
8/31/89 
9/01/89 
9/06/89 
9/16/89 
9/18/89 
9/19/89 
9/20/89 
9/21/89 
9/22/89 

9/22/89 
9/2.B/89 

Cena ti tuent ldenti fied• 

Methylene chloride 
None . 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
Acetone 
None 
None 
None 

Methyl ethyl ketone 
None 
None 

Methyl ethyl ketone 
Acetone 
None 
None 
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Table C-12. Volatile Organic Analysis Holding Times 
and Surrogate Recoveries. (sheet 1 of 2) 

Collect Analysis Elapsed X • Ree 
Lobe Saple date date days 12DCAD4 TOLUD8 BF8 Type 

3A Pond 8•194 9/21 9/22 1 98 100 92 Fdl-,:, 
3A Pond 8·196 9/21 9/22 1 96 100 94 Fm.ip 
3A Pond 8•197 9/21 9/22 1 92 100 96 Reg 
3A Pond 8•198 9/21 9/22 1 108 102 92 Reg 
3A Pond 8•200 9/21 9/22 1 90 100 96 Reg 
3A Pond 8·201 9/21 9/22 1 94 100 96 Reg 
3A Pond 1-202 9/21 9/28 7 90 98 94 Reg 
3A Pond 8•203 9/21 9/22 1 96 100 96 Reg 

38 Pond 8•106 8/04 8/11 7 104 112 107 Reg 
38 Pond 8•107 8/04 8/11 7 95 85 104 Reg 
38 Pond 8•108 8/04 8/11 7 92 107 102 Fm.ip 
38 Pond 8•109 8/04 8/10 6 87 103 99 Fm.ip 
38 Pond · 8·110 8/04 8/11 7 88 105 104 Reg 
38 Pond 8·111 8/04 8/11 7 90 107 97 Reg 

3C Pond 8•171 9/08 9/15 7 118 100 104 Fm.,, 
3C Pond 8·172 9/08 9/15 7 110 102 102 Fm.ip 
3C Pond 8•174 9/08 9/15 7 112 98 104 Fdup 
3C Pond 8-175 9/08 9/18 10 100 108 112 Reg 
3C Pond 8·176 9/08 9/18 10 100 108 112 Reg 
3C Pond 8-177 9/08 9/19 11 • 88 106 96 Reg 
3C Pond 8•178 9/08 9/16 8 118 106 108 Reg 
3C Pond 8-179 9/08 9/18 10 118 106 114 Reg 
3C Pond 8-180 9/08 9/16 8 106 104 106 Reg 

8•3 Pond 8-114 8/10 8/16 6 103 92 102 Reg 
8•3 Pond 8•115 8/10 8/22 12 111 113 95 Reg 
8•3 Pond 8•116 8/10 8/22 12 150 112 102 Reg 
8•3 Pond 8·118 8/11 8/23 12 96 98 88 Reg 
8•3 Pond 8•119 8/11 8/23 - 12 115 103 94 Reg 
8•3 Pond 8·128 8/17 8/29 12 101 100 97 Fm.ip 
8·3 Pond 8·129 8/17 8/29 12 114 100 101 Fdup 
8•3 Pond 8•130 8/17 8/29 12 107 97 101 Reg 
8•3 Pond 8•131 8/17 8/31 14 93 108 84 Reg 
8•3 Pond 8•132 8/17 8/23 6 135 111 123 Reg 
8·3 Pond 8·134 8/18 8/29 ,, 109 103 104 Fm.ip 
1·3 Pond B-135 8/18 8/30 12 74 100 98 Fdup 
8•3 Pond 8-136 8/18 8/30 12 102 96 112 Reg 
8•3 Pond 8·138 8/18 8/29 11 116 105 103 Reg 
8•3 Pond 8·139 8/18 8/30 12 94 100 100 Reg 
8•3 Pond 8·140 8/18 8/29 11 109 99 102 Reg 
8•3 Pond 8•143 8/25 9/01 7 118 100 92 Reg 
8•3 Pond 1·145 8/25 8/31 6 110 104 100 FclJp 
1·3 Pond 8·146 8/25 8/31 6 114 104 108 Fdup 
8•3 Pond 8·147 8/25 9/01 7 130 104 104 Reg 
8·3 Pond 8·148 - 8/25 9/01 7 128 106 110 Reg 
8•3 Pond 8·149 8/25 9/01 7 118 102 106 Reg 
8•3 Pond 8·165 ·9/07 9/15 8 112 102 102 Select 
8•3 Pond 8·166 9/07 9/15 8 112 100 102 Fdup 
8•3 Pond 8·168 9/07 9/15 8 106 102 104 Select 
8•3 Pond 8·206 9/28 10/04 6 95 102 105 Fdup•H2o 
8•3 Pond 1·207 9/28 10/04 6 93 100 105 Fdup-Hr 
8•3 Pond 8·208 9/28 10/04 6 91 100 106 Reg•Hz 
8•3 Pond 8-209 9/28 10/04 6 93 101 105 Reg•H~ 
8-3 Pond 8•210 9/28 10/04 6 88 101 102 Reg•HzO 

8•3·3 Dlt. 8·152 8/28 9/18 21 102 101 102 FclJp 
8·3·3 Dlt. 8·154 8/28 9/15 18 102 102 102 Reg 

. 8·3·3 Dlt. 8·158 8/31 9/06 6 106 100 90 Fm.ip 
8·3·3 Dlt. 8-159 8/31 9/06 6 102 104 98 Fm.ip 
8•3·3 Ott. 8·160 8/31 9/06 6 110 98 102 Reg 
8·3·3 Dlt. 8·161 8/31 9/06 6 106 102 94 Select 
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Table C-12. Volatile Organic Analysis Holding Times 
and Surrogate Recoveries. (sheet 2 of 2) 

Collect Analysis ElaJ)Sad % - 11151 
Looe Saq)le date date days 12DCAD4 TOLUD8 BFB Type 

B·3·3 Dft. B-184 9/18 9/21 3 100 98 102 f~ 
B·3·3 Dft. B-185 9/18 9/21 3 98 98 100 F~ 
B·3•3 0ft. B-187 9/18 9/21 3 106 100 106 Re; 
1•3·3 0ft. B·188 9/18 9/21 3 112 96 100 Re; 
B•3•3 Dit. 1·189 9/18 9/22 4 116 96 112 Reg 
B-3-3 0ft. B-190 9/18 9/22 4 94 100 98 Reg 
B·3·3 0ft. B-191 9/18 9/22 4 100 96 92 Select 
Cont 8kg. 1-101 8/04 8/09 5 95 99 108 Reg 
Cont Bkg. 1-102 8/04 8/10 6 99 91 99 Reg 
Cont Bkg. B-103 8/04 8/09 5 100 106 96 Reg 
Cont 8kg. 1·104 8/04 8/10 6 88 91 94 Reg 
Cont Bkg. B-105 8/04 8/10 6 85 101 91 Reg 

Sage Bkg. 1-121 8/10 8/18 8 101 105 109 F~ 
Sage Bkg. 1-122 8/10 8/22 12 115 103 105 F~ 
Sage 8kg. 8·123 8/10 9/01 22 116 112 78 Reg 
Sage Bkg. 8·124 8/10 8/23 13 115 103 111 Reg 
Sage 8kg. B-125 8/10 8/23 13 117 115 110 Reg 
Sage 8kg. B·126 8/10 8/23 13 91 106 84 Reg 

Silica sand B-113 8/04 8/17 13 119 104 107 Blk 
Silica sand 8-117 8/10 8/17 1 101 106 110 Blk 
Silica sand 8•1288 8/11 8/23 12 100 104 104 Blk 
Silica sand 8·142 8/18 8/30 12 100 102 98 Ilk 
Sil f c:• sand 8•151 8/25 9/01 1 104 104 96 Blk 
s fl f c:a sand B•156 8/28 9/15 18 108 102 104 Slit 
Silica sand 8•163 8/31 9/06 6 106 100 · 98 _: Ilk 
Silica sand 8•170 9/07 9/15 8 108 104 106 Ilk 
Silica sand B•183 9/08 9/18 10 98 108 106 Ilk 
Silica sand 8·193 9/18 9/22 4 102 100 102 Slit 
Silica sand 8·205 9/21 9/21, 1 92 88 104 Ilk 

12DCAD4 • 1,2·Dfchloroethane•D4. 
TOLUD8 • Toluene•D8 • 

BFB • 4·Bl"CIIIOfluorcbenzene. 
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Table C-13. Volatile Organic Analysts Spike and Surrogate Recoveries. 

Matrl5 setk1 Recover!e1 ,11 Analy1la !Y!:C2!11SI •~ovectn ,x1 
Saq,le lenHM Toluerlt Trlchloroethene Chlorobenzene 1,1-Dfchloroethene Date 1,2·Dlchloroeth-·D4 Toluene·D8 4•1r-fluoroben1ene 

1·103 HS 95.a 100.4 1os.a 101.6 102.6 8/09/89 95.a 103.Z 101.6 
HSD 117.4 109.Z 109.4 116.6 111.a 8/09/89 90.6 95 89.6 

1·115 HS 115 115 115 130 105 8/16/89 106 94 106 
HSD 100 95 105 115 85 8/16/89 98 92 96 

1·121 HS 96 101.s 86 104 85.5 8/18/89 99.2 109.6 107.6 
MSD 106.5 109 107.5 118.5 107 8/21/89 115.4 99.4 98.6 

1·129 HS 90 90 aa 98 52 8/28/89 98 100 100 
MSO aJ 87 at 96 53 8/28/89 100 100 100 

1·142 MS 84 92 aa 1oz 70 11/30/89 112 104 118 
HSO 98 102 96 112 74 8/30/89 98 100 108 

1•163 HS 100 62 aa 94 74 9/06/89 114 66 96 a: 
MSD 86 78 76 84 62 9/06/89 112 94 110 :c n 

I 
1·174 HS aa 96 84 102 54 9/15/89 112 100 102 V, 

HSD 84 94 84 98 44 9/18/89 110 104 108 0 
I ,,, 

1·190 HS 78 84 84 94 40 9/22/89 108 94 94 :z: 
n HSD 92 90 aa 94 16 9/22/119 102 98 96 I 

)> 
I "'U N 1·201 HS aa 90 82 96 74 9/23/89 94 100 96 I 

CJ\ HSO 92 92 86 98 72 9/23/89 96 98 94 0 .,. 
N 

Averqe 94.1 93.7 91.9 103.0 74.6 .. 
Std. Dev. 10.a 12.z 11.5 11.3 21.8 ,a 
ICY 11.5 13.0 12.5 11.0 29.2 ~ . 
1·206 HS 141 135 133 130 138 10/4/89 93.8 99.2 106 0 
(llater)HSO m 121 122 117 121 10/4/89 aa.4 100 106 
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Table C-14. Radioactivity, pCi/g. (sheet 1 of 2) 
Site lobe s~l• rurcer Gron alp,• Gross beta Type 

3A Pond 8·194 3.3 51.8 Fdup 
3A Pond 8•196 4.6 55.5 Fdup 
3A Pond 8•197 5.3 42.7 Reg 
3A Pond 8•198 6.3 68.1 Reg 
3A Pond 8-200 4.8 23.6 Reg 
3A Pond 9-201 1.0 • 21.6 Reg 
3A Pond 8-202 3.9 18.8 Reg 
3A Pond 8·203 4.1 18.5 Reg 
38 Pond 8·106 2.5 16.8 Reg 
38 Pond 8·107 1.3 • 20.2 Reg 
38 Pond 8•108 3.2 18.4 Fdup 
38 Pond 8·109 0.6 • 18.3 Fdup 
38 Pond 8-110 4.4 17. 1 Reg 
38 Pond 8-111 6.4 18.6 Reg 

3C Pond 8-111 6.5 399.0 Fdup 
3C Pond 8·172 7.6 393.0 Fdup 
3C Pond 8•174 7.8 31.2 Reg 
3C Pond 8-175 6.2 139.0 Reg 
3C Pond 8·176 4.7 153.0 Reg 
3C Pond 8·177 18.4 488.0 Reg 
3C Pond 8·178 13.5 718.0 Re; 
3C Pond 8·179 10.4 343.0 Reg 
3C Pond 8•180 3.3 159.0 Reg 

8•3 Pond 8·114 13. 1 84.5 Reg 
8·3 Pond 8•115 11.2 36.1 Reg 
8•3 Pond 8•116 13.4 66.9 Reg 
8·3 Pond 8·,118 4.3 24.8 . Reg 
8•3 Pond 8·119 7.9 36.3 .- Reg 
8•3 Pond 8•128 3.0 33.9 Fdup 
8·3 Pond 8·129 11.5 34.0 Fdup 
8•3 Pond 8·130 17.7 334.0 Reg 
8·3 Pond 8-131 14.1 71.8 Reg 
8•3 Pond 8•132 13.2 91.9 Reg 
8•3 Pond 8•134 8.3 35.4 Fdup 
8·3 Pond 8•135 9.7 43.0 Fdup 
8•3 Pond 8•136 10.4 31.7 Reg 
8•3 Pond 8·138 8.6 34.4 Reg 
8•3 Pond 8•139 6. 1 55.0 Reg 
8·3 Pond 8·140 9.6 30.1 Reg 
8•3 Pond 8·143 5.4 161.0 Reg 
8·3 Pond 8·145 11.3 222.0 Fdup 
8•3 Pond 8·146 11.5 208.0 Fdup 
1·3 Pond 1·147 5.8 194.0 Reg 
8•3 Pond 8-148 2.9 167.0 Re; 
8•3 Pond 8•149 5.0 181.0 Reg 
8•3 Pond 8•164 8.6 270.0 Select·Fdup 
8•3 Pond 8•165 10. 1 271.0 Select• Fdup ... 
8•3 Pond 8•166 6.6 155.0 Reg 
8•3 Pond 8•168 2.9 190.0 Select 

8•3·3 Dft. 8•152 2.3 29.9 Fdup 
8·3·3 Dit. 8•153 2.0 25.4 FQJP 
8·3·3 Dft. 8·154 5.8 64.4 Reg 
8·3•3 Dft. 8·158 7.8 57.7 FQJP 
8·3·3 Dft. 8·159 8.6 58.0 Fdup 
8·3·3 Dft. 8·160 6.4 73.3 Reg 
8•3·3 Dft. 8•161 11 .8 69.3 Select 
8·3·3 Dit. 8•184 9.8 76.3 Fdup 
8•3·3 Dft. 8·185 8.3 80.4 Fdup 
8·3·3 Dft. 8·187 4.6 35.6 Reg 
8·3·3 Dft. 8•188 6.2 67.6 Reg 
8·3·3 Dft. 8·189 2.3 • 93.4 Reg 
8•3·3 Dlt. 8•190 7.8 77. 1 Reg 
8•3·3 Dit. 8-191 5.0 493.0 Select 
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Table C-14. Radioactivity, pCi/g. (sheet_ 2 of 2) 
Site lobe S~le ruii,er Gross alpha Gross beta Type 

Cont 8kg 1-101 3.2 20.8 lteg . 
Cont 8kg 1-102 2.2 • 17.0 lteg 
Cont 8kg 8•103 1.7 • 17.9 lteg 
Cont 8kg 8•104 3.9 18.2 lteg 
Cont Bltg 8·105 2.7 14.9 lteg 

Sage 8kg 1-121 5.6 22.6 F~ 
Sage 8kg 1-122 5.9 22.4 F~ 
Sage 8kg 8·123 3.4 19.9 lteg 
Sage 8kg 8·124 6.2 20.5 lteg 
Sage 8kg 8•125 3.7 21.8 lteg 
Sage 8kg 8·126 5. 1 20.3 lteg 

S ll f C11 sand 8•113 1.2 • 8.0 Bllt 
Sil fca aanct 8·117 1.4 • 9.6 Ilk 
Silica sand 8•1288 0.3 • 6.0 Bllt 
Sil fca aanct 1·142 0.8 • 9.0 Ilk 
Silica sand 8·151 3.3 30.0 B lit 
Silica sand 1·156 1.9 19.7 Bllt 
S ll i C11 aanct 8·163 2.0 0.7 Ilk 
S ll tea aanct 8·170 1.1. 49.7 Blk 
S ll f ea aanct 8•183 1.1. 48.6 Blk 
Sllfea und 8•193 o.o. 9.7 Ilk 
Sf lfca And 8·205 -0.1 • 9.7 Ilk 

\IAIH SAMP~~s CpCf/L) 

8•3 Pond 8-206 2.1 0.6 • 
8·3 Pond 8·207 1.3 3.7 
8·3 Pond 8·208 0.5 • 5.1 
8•3 Pond 8·209 0.4 • 4.5 
8•3 Pond 8•210 1.4 4.2 

• • Result lNs th_, the lab•Nti•ted ll'llllytfeal error, (2 aiga). (All •~les •t 6 a:inth holding ti• 
lf• ita.) 
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Table C-15. Rad ionucl ides SR-9o•• and Gamma Scan pCi/g. 
Sanpl1 Reeger~ conu I sue!lH 

Site lobe nutber Sr·90 lc-40 llb·95 Zrllb-95 Zr·95 C1•1Jll>A ••· 22 lu·l060A 

]A Pond 1·199 0.359 11.2 0.10 NO 110 9.71 Ill) 11D 
3A Pond 1·204 0.191 13.9 11D 110 ND 1.50 110 11D 

31 Pond 1·112 0.040 10.6 II) ND II) o.ot • ND 110 

3C Pond 1·181 0.354 10.5 110 0.31 ND 1.24 ND ND 
3C Pond 1·182 0.317 12.2 11D 110 110 10.90 ND 11D 

l·J Pond 1·127 0.714 1].6 II) NO ND 15.90 110 ND 
I·] Pond 1·1Jl 2.48 19.7 ND ND ND 290.00 110 NO 
I·] Pond 1·141 1. 74 16.2 0.1S 110 o.os 20.80 ND 11D 
I·] Pond 1·150 1.06 16.5 -0.03 • ND 0.03 • 11.40 ND 11D '-0 
I·] Pond 1·169 1.04 14.0 NO 110 II) 25.60 ND ND -
I·]·] Dlt. 1·162 0.169 12.5 ND 110 ND 3J.40 NO 

~ 
ND u,,J 

l·]·J Dlt. 1·192 4.03 11.8 110 0.47 ND 183.00 0.21 NO 

IIATEI $AMPLE (pCI/L) 

I·] Pond 1·211 0.088 • ND 110 ND ND 1.66 * 110 35.00 • ~ 
z 
I 

Reegrs~ ~!!!!!Sl!uentl ~ 

n ci-134 C1·144 CePr•144 Co·S7 Co-60 Pb-212 Pb-214 "'0 
I 

I 0 
N 3A Pond 1·199 o.oa 2.0] ND 110 ND 0.6S 0.37 

.,.. 
'° N ]A Pond 1·204 ND 11D . NO ND ND 0.75 0.56 .. 

31 Pond 1·112 ND ND NO ND ND 0.39 0.37 ;o 
m 
< 

JC Pond 1·181 ND ND t.58 ND ND O.S2 0.47 . 
3C Pond 1·182 ND ND 10.50 NO ND 0.67 0.51 0 

I·] Pond 1·127 ND ND 0.31 ND ND 0.76 0.66 
I·] Pond 1·1]3 ND ND NO ND ND o.n ND 
l·J Pond 1·141 ND 0.62 ND ND ND 0.92 0.74 
I·] Pond 1·150 ND 0.13 110 ND ND 0.87 0.75 
l·J Pond 1·169 ND ND 0.97 ND NO 0.84 0.69 

I·]·] Dlt. 1·162 0. 14 1.]4 NO ND ND 0.49 0.54 
1·3·3 Ott. 1·192 0.]1 2.25 ND 0.33 ND 0.44 ND 

l·J Pond 1·211 NO ND ND NO 2.84 • ND ND 

• • Denot11 r11ulc 1111 than l1b·1atlNCed 2 1111111. 
•• • Stronclua·90 11 det1ralned 1epar1tely • 
ND • Non·detecubl e. 
DA• Ney Include iaw-esolved daughters . 
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1 
2 
3 
4 CERCLA 
5 
6 CFR 
7 CLP 
8 
9 DOE 

10 
11 Ecology 
12 EPA 
13 
14 HEIS 
15 
16 ICP 
17 
18 LOO 
19 LOQ 
20 
21 MTCA 
22 
23 PCB 
24 
25 QA 
26 QC 
27 
28 RCRA 
29 RPO 
30 
31 sow 
32 
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ACRONYMS 

DOE/RL 89-28, Rev. 2 
10/31/94 

Comprehensive Environmental Response, Compensation, 
and Liability Act of 1980 
Code of Federal Regulations 
Contract Laboratory Program 

U.S. Department of Energy 

Washington State Department of Ecology 
U.S. Environmental Protection Agency 

Hanford Environmental Information System 

inductively coupled plasma 

Limit of Detection 
· Limit of Quantification 

Hodel Toxics Control Act 

polychlorinated biphenyl 

quality assurance 
quality control 

Resource Conservation and Recovery Act of 1976 
relative percent difference 

statement of work 

33 Tri-Party Agreement Hanford Federal Facility Agreement and Consent Order 
treatment, storage, and/or disposal 34 TSO 

35 
36 VOA volatile organics analysis 
37 
38 WAC Wash~ngton Administrative Code 
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1 1.0 INTRODUCTION 
. 2 
3 

DOE/RL 89-28, Rev. 2 
10/31/94 

4 This report summarizes the sampling activities undertaken and the 
5 analytical results obtained in a soil and sediment sampling study performed at 
6 the three Expansion Ponds in the 216-8-3 Pond (B Pond) System. This sampling 
7 effort, referred to as the Phase 2 characterization study, was performed to 
8 confirm the results of previous sampling efforts at the B Pond system. 
9 Results were compared to Hanford Site Background thresholds for soils and the 

10 Hodel Toxics Control Act (MTCA) residential limits. No organic compounds or 
11 inorganic constituents were found in sufficient concentrations to cause the 
12 investigated soil and sediment to be regulated as dangerous waste. The 
13 results of the Phase 2 study are consistent with the earlier findings. 
14 
15 While this sampling event focused on soil and sediments at the 
16 216-8-3 Pond System, at the request of the Washington State Department of 
17 Ecology (Ecology), liquid samples were taken from the two Expansions Ponds 
18 that contained water and the results also are reported in this document . 
19 
20 
21 1.1 REGULATORY BACKGROUND 
22 
23 The U.S. Environmental Protection Agency (EPA) and Ecology jointly 
24 administer the Resource Conservation and Recovery Act of 1976 (RCRA) in the 
25 State of Washington. The EPA retains oversight authority while delegating to 
26 Ecology enforcement of a state program that is consistent with or more 
27 stringent than the corresponding federal program. The implementing 
28 regulations can be found in the Washington Administrative Code (WAC) 173-303, 
29 "Dangerous Waste Regulations," and Title 40, Code of Federal Regulations 
30 (CFR), Parts 260-270. Ecology's authorization includes administering 
31 treatment, storage, and/or disposal (TSO) closures. However, the state 
32 currently is not authorized to enforce the federal Hazardous and Solid Waste 
33 Amendments of 1984, which includes RCRA corrective-action provisions. 
34 
35 The U.S. Department of Energy (DOE), EPA, and Ecology have entered into 
36 an agreement called the Hanford Federal Facility Agreement and Consent Order 
37 (Ecology et al. 1994), commonly referred to as the Tri-Party Agreement. This . 
38 agreement affects environmental regulation· at the Hanford Site. One purpose 
39 of this agreement is to ensure environmental impacts associated with past 
40 activities are investigated and appropriate response actions taken as 
41 necessary to protect human health and the environment . The agreement seeks to 
42 promote this goal, in part, by identifying TSO units, identifying which units 
43 will undergo closure, and promoting compliance with relevant RCRA permitting 
44 .requirements. 
45 
46 B Pond is identified as a RCRA TSO unit that will be closed in accordance 
47 with applicable laws and regulations. B Pond i~ considered an interim status, 
48 surface impoundment disposal unit (DOE-Rl 1990) . Clean closure is the 
49 planned option for the portion of B Pond addressed by this report : the 
~O 216-B-3A Expansion Pond, the 216-8-38 Expansion Pond, and the 
1 216-B-3C Expansion Pond (OOE-Rl 1990). 

_2 
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1.2 BACKGROUND 

DOE/Rl 89-28, Rev. 2 
10/31/94 

The B Pond is undergoing evaluation to characterize the potential hazards 
that may be present in the soil and sediments. The potential dangerous 
chemical and radionuclide inventory of the soils and sediments is known only 
from information about past discharges to the ponds and previous sampling 
efforts. Information gathered will assist in evaluating closure options. 
B Pond is part of the 200-BP-ll operable unit (WHC 1989b). 

A sampling plan, 216-8-3 Pond Characterization of the Hazardous Waste 
Inventory in the Near-Surface Soil and Sediments (Roos and Woodworth 1989), 
governs the characterization effort. The sampling plan sets forth a phased 
approach toward characterizing the soils and sediments of B Pond. Phase 1 was 
an initial sampling effort assessing near-surface soil contamination within 
the 216-B-3 Pond, the 216-B-3-3 Ditch, and the three Expansion Ponds 
(216-B-3A, 216-B-3B, and 216-B-3C). This phase includes the estimation of 
background soil concentrations in the vicinity of the site. Phase 2 is an 
extension of the characterization work using data and knowledge from Phase 1. 
Phase 3 examined the vertical distribution of contaminants beneath the surface 
soil. 

1.3 SITTING 
/ 

B Pond is located adjacent to the 200 East Area on the Hanford Site in 
southeast Washington State (Figure 0-1). B Pond is composed of the following 
units (Figure 0-2): 

• Open section of the 216-B-3-3 Ditch, approximately 3,700 ft 
• 216-B-3 Pond (B-3 Pond), approximately 35 acres 
• 216-B-3A Pond (3A Pond), approximately 11 acres 
• 216-B-3B Pond (3B Pond), approximately 11 acres 
• 216-B-3C Pond (3C Pond), approximately 41 acres. 

The B-3 Pond is the oldest pond in the system. It contains the largest volume 
of water. The level of the pond and the inflow have changed with time. . 
Originally the pond was supplied through the 216-B-3-l Ditch. In 1964, this 
ditch was replaced by the 216-B-3-2 Ditch. This second ditch was replaced in 
1970 by the present 216-B-3-3 Ditch. Both the 216-8-3-1 and 216-B-3-2 Ditches 
were removed from service due to radioactive contamination and were filled · 
with soil to reduce contaminant mobility. The three Expansion Ponds, 216-B-3A 
(3A), 216-B-3B (3B), and 216-B-3C (3C), were placed in service in 1983, 1984, 
and 1985, respectively. The . 3B Pond has not been used since taken out of 
service in May 1985. Several feet of material were subsequently removed from 
the former pond bottom in an attempt to increase percolation should the pond 
be used again. 

The ·B Pond area has received liquid effluent from activities in the 
200 East Area since 1945. B Pond primarily has received steam condensate, 
cooling water, chemical sewer discharges, and process wastewater. Some mixed · 
waste also has been discharged to B Pond. Administrative and physical . 
controls have been implemented to eliminate dangerous waste discharges. 
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1 B Pond is still in use for nondangerous wastewater.~isposal. With respect to 
2 hazardous waste, it is undergoing closure in accordance with RCRA • .. The 
3 216~8-3 Pond System C1osure/Postc1osure Plan (DOE-RL 1990) provides a broader 
4 perspective of this closure and includes chapters on process information and 
5 waste characteristics (Chapters 3-4, pp. 3-1 to 4-14). 
6 
7 Water flows into the 8-3 Pond through the 216-8-3-3 Ditch. Flow from the 
8 8-3 Pond to the 3A Pond is controlled at the east end of the 8-3 Pond. The 
9 8-3 Pond and the 3A Pond normally contain water. Water from the 3A Pond 

10 currently is directed to the 3C Pond. The 38 Pond currently is not in use. 
11 The 3C Pond has a series of eight parallel infiltration trenches into which 
12 water usually is channelled. The water in the 3C Pond has never been above 
13 the tops of the trenches, which cover a much smaller ·total area than the pond 
14 itself. The trenches usually are not wet along their entire length. The wet 
15 area varies with water level. 
16 
17 The Contingency Pond, 216-E-28, was constructed in 1987 .to provide 
18 emergency overflow capability for B Pond. It lies north and slightly west of 
19 the 8-3 Pond. The area is dry and has not been used for waste disposal. Both 
20 the unused contingency pond area and an area of native desert vegetation 
21 (sagebrush and native plants) were used in Phase 1 as sources for background 
22 soil samples. For the purposes of this study, only the 3A, 38, and 3C Ponds 
23 underwent sampling during Phase 2. Although this document uses the term 
24 'pond', the reader should keep in mind that the 38 Pond and the Contingency 
25 Pond are actually dry basins. 
26 
27 
28 
29 2.0 SAMPLING ACTIVITIES 
30 
31 
32 Characterization of the B Pond System was accomplished by a three-phase 
33 sampling approach. Phase 1 was conducted from August through September 1989. 
34 Phase 1 results are described in Phase 1 Characterization of the 216-8-3 Pond 
35 System (WHC 1991). Phase 3, examination of the vadose zone, was conducted 
36 from February through March 1991. Phase 3 sample results are described in 
37 Vadose Zone Investigation of the 216-8-JA, 216-8-38, and 216-8-JC Ponds 
38 (WHC 1992b). The following provides the reader with a brief overview of the 
39 phased sampling approach and describes the need for initiating Phase 2 for the 
40 8 Pond characterization effort. 
41 
42 
43 2.1 PHASE 1 
44 
45 Phase 1 was an initial sampling effort assessing near-surface soil 
46 contamination within the 8-3 Pond, the 216-8-3-3 Ditch, and the three 
47 Expansion Ponds. The objectives of Phase 1 also included estimating 
48 background values, identifying constituents of concern, and estimating 
49 contamination variability. All but four sample locations within the TSD unit 
50 were selected randomly. Randomly allocated sample locations included sites in 
51 the 216-8-3-3 Ditch, the B-3 Pond, the 3A Pond, the 3B Pond, and the 3C Pond. 
52 Randomly allocated sample locations included sites in the closest possible 
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1 point to the head end of the 216-8-3-3 Ditch, the intersection of the 
2 216-8-3-3 and 216-A-29 Ditches, the present inlet area of the 8-3 Pond, and 
3 the deepest area of the 8-3 Pond. Sample collection methods are detailed in 
4 WHC-SD-EN-AP-042, Phase 1 Characterization of the 216-8-3 Pond System 
5 (WHC 1991). 
6 
7 Phase 1 also included measuring constituents in two types of background 
8 areas in the vicinity of the site. This involved taking five samples from the 
9 never-used 216-E-28 Contingency Pond and five samples from the area of native 

10 desert vegetation. 
11 
12 Characterization of the soils during the Phase 1 study focused on 
13 inorganic analytes. Table 0-1 summarizes the analyses requested for 
14 soil/sediment samples. In February 1990 it was decided that comparison to 
15 background would be more appropriate if the strong acid digestion method 3050 
16 (EPA 1986) was employed for background and onsite samples instead of the 
17 acetic acid digestion used for EP-toxicity determinations. This analysis was 
18 requested at that time on samples still held in storage by the laboratory. 
19 The method yielded higher concentrations of analytes for the comparisons. 
20 
21 Analytical results for site samples were compared to threshold values 
22 derived from the two limited background sampling efforts . Contractually 
23 defined detection limits, as set forth in the quality assurance (QA) project 
24 plan (Roos and Woodworth 1989), were used for some comparisons . .. In these 
25 cases, the constituents were not found in concentrations great enough to 
26 calculate threshold values. Organic constituents were not found in reliably 

. 27 measurable quantities. Background soil composition in the undisturbed native 
28 area surrounding the facility was different than an adjacent background area 
29 of anthropic influence. Many analytes exceed threshold values derived from 
30 the native background, but not those derived from an unused contingency pond 
31 area. Reference to typical soil concentrations suggests lead, mercury, and 
32 cadmium are the most significant exceedances. Even these are far below 
33 hazardous levels as defined by the characteristic of EP-toxicity. The data 
34 suggest that the soil or sediment at any sampled location would n.Q1 be 
35 classified as dangerous waste under any of the WAC-173-303 Dangerous Waste 
36 Regulations . 
37 
38 
39 2.2 PHASE 3 
40 
41 The objective of Phase 3 characterization sampling was to collect data 
42 addressing the issue of potential vadose zone chemical contamination with 
43 dangerous waste and examine the vertical distribution of potential 
44 contaminants beneath the surface soil. Efforts focused on the subsurface of 
45 the three Expansion Ponds. The investigation was limited to the vadose zone; 
46 it did not address groundwater. The investigation involved the construction 
47 of three temporary characterization boreholes, designated as 699-43-41H, 
48 699-42-418, and 699-41-41 in the 3A, 38, and 3C Ponds, respectively . Samples 
49 were collected as described in WHC-SD-EN-AP-104, Vadose Zone Investigation of 
50 the 216-8-3A, 216-8-38, and 216-8-3C Ponds (WHC 1992b). 
51 
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1 Table 0-2 summarizes the analyses requested for borehole soil / sediment 
2 samples. 
3 
4 The B Pond Phase 3 vadose zone investigation did not indicate that 
5 hazardous levels of waste constituents exist in the vadose zone of the 
6 216-8-3A, 216-8-38, or 216-8-JC Ponds. No organic compounds or inorganic 
7 constituents were found in sufficient concentrations to cause the investigated 
8 vadose soils to be regulated as a dangerous waste. 
9 

10 
11 2.3 PHASE 2 
12 
13 Phase 2 soil and sediment sampling was initiated to assess the 
14 possibility of surface soil contamination in the 8 Pond Expansion Ponds. 
15 In addition, Ecology expressed concern over the quality control (QC) and data 
16 validation associated with the Phase 1 soil and sediment sampling results. 
17 Documentation received from the laboratory was not sufficient to perform the 
18 level of data validation requested by Ecology. This Phase 2 sampling effort 
19 is, in part, to substantiate the conclusions that were based on the Phase 1 
20 sampling effort. 
21 
22 
23 2.3.1 Sample Location 
24 
25 Because of the different nature of the 3A, 38, and 3C Ponds, each pond 
26 was sampled as a separate entity. However, the same basic sampling pattern 
27 was used for each of the three Expansion Ponds (WHC 1992a). All sample points 
28 are referenced in Figure D-3. The sampling strategy identified the following 
29 three sample points for each pond . 
30 
31 • One sample was collected at the influent point of each pond. This 
32 location would be expected to be contaminated with any heavy solids, 
33 should any contamination be present. 
34 
35 • A second sample was collected from the deepest point in the pond . 
36 Should any contamination be present, light materials and fines would 
37 be expected to settle at this point. 
38 
39 • A third sample was collected at a point expected to contain high 
40 levels of the analytes of concern (relative to other locations), as · 
41 determined by an evaluation of Phase 1 sample results (WHC 1991) and 
42 by field observation. 
43 
44 In the 3A and JC Ponds, which. are wet ponds, the location of the second 
45 sample point (deepest point) was determined by measuring the water depth 
46 visually and then confirming the relative depth with a probe . The probe 
47 consisted of conduit pipe with marks at 1-ft increments •. 
48 
49 Additionally, while this sampling event focused on soil and sediments at 
50 the 216-8-3 Pond System, at the request of Ecology water samples were taken 
51 from the two wet ponds. 
52 

APP D-5 
941020.1134 



DOE/Rl 89-28, Rev. 2 
10/31/94 

1 In the 3A Pond, the first sample point was located at the influent point 
2 at which water from the 216-3-B (main) Pond entered the 3A Pond. Water 
3 samples also were taken at this point. A second soil/sediment sample was 
4 taken from the deepest portion of the pond. This point was located at the 
5 north end of the underwater trench running through the 3A Pond. A water 
6 sample also was taken in this vicinity. The third soil/sediment sample point 
7 was located at the east side of the pond near the outfall to the dry 3B Pond. 
8 Sedimentation was found to be unusually heavy at this location. 
9 

10 The "deep point" of the 3B Pond was not sampled because stabilization of 
11 the pond had made it impractical. The location of the "deep point" of the 
12 3B Pond could not be determined. A sample of soil/sediments was taken near 
13 the pond influent gates, approximately 10 ft east of the surface contamination 
14 area . The next sample point was a location ·approximately 100 ft east and 
15 15 ft south of the influent gates. The gradual downslope of the terrain 
16 .suggested that settleable contaminants would have been likely to deposit at 
17 this point while the pond was in use. Discrete samples of surface soils and 
18 underlying soils were taken at this point. 
19 
20 Three sample points were identified for the 3C Pond. The first point 
21 sampled was located 70 ft downstream and 15 ft north of the 3C Pond influent 
22 pipe. This area was characterized by heavy sedimentation. A water sample 
23 also was taken at this location. The high flowrate of the influent made 
24 sampling in the direct vicinity of the influent pipe impractical. 
25 Soil / sediment samples were taken at the intersection of the third north/south 
26 trench and the main east/west feed trench. A visual inspection of the pond 
27 determined this location to be the deepest point in the pond. A final sample 
28 was taken of dry sediments located approximately 100 ft down (south of the 
29 feed trench) the fourth trench. 
30 
31 
32 2.3.2 Sample Collection 
33 
34 Samples were collected in the same manner as for the Phase 1 sampling 
35 effort . The sampling equipment used included a long pole and a 3.25-in. by 
36 12-in. soil recovery auger. Multiple borings were necessary to obtain 
37 sufficient quantities of material for all the requested analyses. These were 
38 always commingled in a stainless steel bowl prior to allocation to the 
39 individual sample analysis containers sent to the laboratories. Stainless 
40 steel shovels were used to collect samples in the northern portion of 3C Pond, 
41 near the influent point. Stainless steel scoopulas, spoons, bowls, shovels, 
42 and augers were prepared for use in accordance with the laboratory 
43 decontamination of field equipment specified in Environmental Investigations 
44 Instruction 5.5, "Decontamination of Equipment for RCRA/CERCLA Sampling" 
45 (WHC 1989a). Cleaned equipment was wrapped in aluminum foil by the cleaning 
46 personnel and maintained wrapped until used. Precleaned sample containers 
47 were purchased and used for all samples. The containers come presealed from 
48 the manufacturer with tamper-indicating seals affixed to the packaging. 
49 Personnel collecting the samples wore disposable vinyl gloves in addition to 
50 other clean protective clothing. These gloves were shed after each samp1e in ' 
51 an effort to minimize the potential for cross-contamination between samples. 
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1 Only the large stainless steel shovels were decontaminated 1n the field and 
2 reused. Sample media were monitored for radiation. Work was performed 
3 according to the applicable description of work (WHC 1992b). 
4 
5 For samples collected in the 3A Pond, samplers were permitted to sample 
6 from a flat-bottom aluminum boat. Health Physics coverage was supplied from a 
7 similar adjacent boat. The two boats were stabilized by securing the oar 
8 locks together with rope. 
9 

10 
11 2.3.3 Field Quality Assurance/Quality Control 
12 
13 Field QA/QC is used to provide the sampler with a basis by which 
14 laboratory accuracy and reproducibility can be measured. Field duplicates and 
15 equipment blanks are used to assess precision and bias of sampling. The 
16 estimated precision and bias will contain components of the laboratory's 
17 precision and bias, but alone cannot be used to assess those factors for the 
18 laboratory. Field splits are used to assess laboratory reproducibility. 
19 Additional information with regards to laboratory cleanliness and sample 
20 handling protocol can be inferred by the results to blank analysis. Trip 
21 blanks are used to provide information with regards to sample handling and 
22 shipping prior to receipt by the laboratory. Field duplicates, splits, and 
23 blanks were prepared to address issues related to laboratory QA/QC . 
24 
25 A water sample duplicate was taken and a split was made at the 3A Pond . 
26 A soil/sediment sample duplicate was taken and a split was made at the 38 Pond 
27 for chemical and radiological analyses. Two equipment blanks were prepared, 
28 one for the water matrix and one for the soil matrix. Trip blanks in the 
29 water matrix were shipped with all sample shipping containers. All shipping 
30 containers containing soil/sediment samples were shipped with trip blanks of 
31 clean silica sand. Table D-3 summarizes sample identification, location, and 
32 QA/QC designation. 
33 
34 
35 2.3.4 Sample Analysis 
36 
37 Table D-4 summarizes the analyses requested for water and soil/sediment 
38 samples. 
39 
40 For each sample, Table D-3 lists the l~boratory that performed the ~ 
41 analyses and the analyses performed on each sample. Trip blanks were analyzed 
42 for volatile organics only. The majority of the samples were analyzed by Roy 
43 F. Weston, Inc., Lionville Analytical Laboratory (Weston) in Lionville, 
44 Pennsylvania. TMA/NORCAL (TMA) in Richmond, California, was used as a split 
45 laboratory. Appendix A lists all analytes for each specific analytical method 
46 as well as the detection limits reported for each laboratory. 
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4 Analytical results underwent data validation by the Hanford Analytical 
5 Services Management organization. Data validation activities were performed 
6 in accordance with the RCRA procedure {Level B) contained within the Samp1e 
7 Management and Administration Hanua1, WHC-CM-5-3 {WHC 1990). This section 
8 sutt111arizes procedures used for validation of data received from the 
9 laboratories. Further information on the procedures and details of how these 

10 procedures are applied are available in WHC-CM-5-3 {WHC 1990). 
11 
12 The data validation process included a review of the following QC 
13 elements performed by the laboratories and reported in the associated data 
14 deliverables: 
15 
16 • Holding times 
17 • Blank analyses 
18 • Surrogates 
19 • Matrix spikes 
20 • Duplicates. 
21 
22 The ·validation procedure establishes the following qualifiers and 
23 definitions to describe the associated data~ 
24 
25 U The material was analyzed for, but was not detected. The associated 
26 value is the detection/quantitation limit. 
27 
28 UJ The material was analyzed for, but was not detected. The associated 
29 detection/quantitation limit is an estimated value. 
30 
31 J The associated value is estimated. 
32 
33 R The data are unusable. 
34 
35 Phase 2 sample results with appropriate data qualifiers are displayed in 
36 Chapter 3.0. 
37 
38 
39 3.1 WESTON LABORATORIES 
40 
41 After completion of the validation process, all data received from Weston 
42 were determined to be acceptable with the exception of the initial semi-
43 volatile organic analysis of sample B06080. Initial results for sample B06080 
44 were qualified as unusable due to very low surrogate recoveries. Because of 
45 the problems with the initial analysis, results from a re-extraction of sample 
46 B06080 are reported in Chapter 3.0. Based on the results of B06081 and 
47 sampling done in Phase 1, it is unlikely that semivolatile organic compounds 
48 are present in detectable levels in the 3B Pond. 
49 
50 All holding time criteria were met for both water and soil samples 
51 analyzed by Weston with the exception of semivolatile and pesticide/PCB 
52 extraction criteria {exceeded by 1 day) for sample B06058. No holding times 
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1 were established for the semivolatile analysis of soils. This is considered 
2 to have a minimal impact on the analysis, and the results were qualified 
3 accordingly. 
4 
5 Weston prepared and analyzed laboratory blanks for both the soil and 
6 water sample matrices. Analyses of the blanks identified some potential 
7 laboratory contamination for the following compounds: 
8 
9 • Volatile organics 

10 - Acetone (soil blanks only) 
11 - Methylene chloride 
12 
13 • Semivolatile organics 
14 - Oi-n-butylphthalate 
15 - Bis-(2-ethylhexyl)-phthalate 
16 
17 • Metals 
18 - Copper, lead, and zinc. 
19 
20 Compounds detected in the organics blanks were below the contract required 
21 quantitation limit and are estimated values. Analytes detected in the metals 
22 blanks were at levels less than the contractually required detection limit. 
23 When evidence of blank contamination was present, blank validation criteria 
24 were applied to determine appropriate qualification for associated sample 
25 results. 
26 
27 Weston prepared and analyzed matrix spike samples and reported the 
28 . results as percent recovery as an indication of accuracy. Matrix spike 
29 recovery is used as a general correlation for all samples in the analytical 
30 batch based on the fact that the samples are related to the same site-and have 
31 relatively similar analyte concentrations. Spiked sample results generally 
32 were within control limits for percent recovery. Matrix spike recovery for 
33 thallium, lead, and silver were low in one or more of the Weston delivery 
34 groups. Weston also analyzed surrogate compounds for organics analyses and 
35 reported results in terms of percent recovery as another indication of 
36 accuracy. Surrogate recoveries provide an indication of accuracy for 
37 laboratory sample preparation and determinative procedures. Reported 
38 surrogate recoveries were outside control limits for several volatile, 
39 semivolatile, and pesticide/PCB samples in one or more of the Weston delivery 
40 groups. Results that fell outside of the applicable ·control limits were 
41 qualified according to the validation procedure. No indication of significant 
42 matrix effects were observed in the sample results. 
43 
44 Duplicate samples were prepared and analyzed, and data were reported as 
45 relative percent difference {RPO) by Weston as an indication of laboratory 
46 precision. For organics analyses, RPO calculations were made between matrix 
47 spike/matrix spike duplicate samples. For inorganics analyses, RPO 
48 calculations were made between initial and duplicate sample results. Reported 
49 RPOs for duplicate samples were high for aluminum, magnesium, and zinc in one 
50 or more of the Weston delivery groups. Results that fell outside of the 
1 applicable control limits were qualified according to the validation 
2 procedure. 
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1 Weston used Contract Laboratory Program (CLP 3/90) protocols to perfonn 
2 sample analyses instead of the requested SW-846 methods. The use of CLP 
3 protocols is expected to have minimal impact on the data. · The detection 
4 levels achieved using CLP were adequate for making decisions. regarding B Pond 
5 closure. It is concluded that the data are acceptable with the qualifiers 
6 listed. These qualifiers were taken into account in further evaluations of 
7 the data set performed by project personnel : 
8 
9 

10 3.2 TMA LABORATORIES 
11 
12 After completion of the validation process, all data received from TMA 
13 were determined to be acceptable with the exception of the antimony result for 
14 sample B06084. The antimony result for the subject sample was qualified as 
15 unusable due to a very low matrix spike recovery. 
16 
17 Holding time criteria were met for the analysis of soil and water samples 
18 with the following exception of cyanide for samples B06061 and B06D84. Based 
19 on criteria established for water samples, the holding times for these cyanide 
20 analyses were exceeded by 42 days. The reported results have been qualified 
21 accordingly. In addition, both cyanide samples were split samples, and 
22 cyanide data, from the samples analyzed within holding time, exist in the 
23 Weston data for both sampling locations. Therefore, any limitations on the 
24 use of the cyanide results for these samples are expected to have minimal 
25 impact on data interpretation. 
26 
27 TMA prepared and analyzed laboratory blanks for both the soil and water 
28 sample matrices. Analyses of the blanks identified some potential laboratory 
29 contamination for the following compounds: -
30 
31 • Volatile organics 
32 - Acetone 
33 - Benzene 
34 
35 • Semivolatile organics 
36 - Butylbenzylphthalate 
37 
38 • Metals 
39 - Aluminum, calcium, copper, iron, magnesium, mercury, silver, sodium, 
40 vanadium, and zinc. 
41 
42 Target compounds and tentatively identified compounds detected in the organics 
43 blanks were below the contract required quantitation limit and are estimated 
44 values. Analytes detected in metals blanks were at levels less than the 
45 contractually required detection limit. When evidence of blank contamination 
46 was present, blank validation criteria were applied to determine appropriate 
47 qualification for associated sample results. 
48 
49 TMA prepared and analyzed matrix spike samples and reported the results 
50 as percent· recovery as an indication of accuracy. Spiked sample results were 
51 generally within control limits for percent -recovery. Aluminum, cadmium, 
52 iron, thallium, antimony, and zinc matrix spike recoveries were outside 
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control limits in one or more of the TMA QC samples. TMA also analyzed 
surrogate compounds for organics analyses and reported results in terms of 
percent recovery as another indication of accuracy. Results that fell outside 
of the applicable control limits were qualified according to the validation 
procedure. No -indication of significant matrix effects was observed in the 
sample results. 

Duplicate samples were prepared and analyzed, and data were reported as 
RPO by TMA as an indication of laboratory precision. For organics analyses, 
RPO calculations were made between matrix spike/matrix spike duplicate 
samples. For inorganics analyses, RPO calculations were made between initial 
and duplicate sample results. Reported RPDs for duplicate samples were high 
for aluminum, barium, iron, arsenic, lead, and sodium in one or more of the 
TMA QC samples. Results that fell outside of the applicable control limits 
were qualified according to the validation procedure. 

TMA analyzed samples using SW-846 protocols. 

4.0 ANALYTICAL RESULTS AND DATA TABULATION 

24 Analytical results are summarized and evaluated in this chapter. 
25 Analytical results were compared to background levels and health-based limits. 
26 For background, both the Hanford Site Background threshold values and the 
27 local background concentrations determined during the Phase 1 sampling effort 
28 were used. Hanford Site Background threshold .values are from the Hanford Site 
29 Background: Part 1, Soil Background for Nonradioactive Analytes, Rev. 1 
30 (DOE-RL 1993), and are listed in Appendix 8. For health-based levels 
31 · WAC 173-340, the MTCA Cleanup Regulations, was used. Calculations for these 
32 health-based levels are described in Appendix D. 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

Hanford Site Background is a Site-wide approach to determining background 
levels and was developed as an alternative to local unit-based background 
determinations at the Hanford Site. Using local backgrounds for each unit can 
lead to different definitions of contamination and different assessments of 
remediation goals and risk for different units. The Hanford Site Background 
approach is base_d on the premise that all of the waste management units are 
part of a common· sequence of vadose zone sediments, and that the basic 
characteristics that control the chemical composition of these sediments are 
similar throughout the Hanford Site. The range of natural soil compositions 
is then used to establish a single set of soil background data. Use of the 
Hanford Site Background for environmental restoration at the Hanford Site is 
technically preferable to the use of the unit-based background because it more 
accurately represents the range of natural variability in soil composition, 
and also provides a more consistent, credible, and efficient basis for 
evaluating contamination in soil. 

The Hanford Site Background threshold values are summarized in Appendix B 
of this report. The background threshold is the concentration level defining 
the upper limit of what is considered part of the background population. 
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1 Background thresholds are based on a tolerance interval approach. The 
. 2 calculated threshold levels depend on the confidence interval and percentile 
3 used in the calculation. The WAC 173-340-708(ll)(d) specifies a tolerance 
4 coefficient of 95% and a coverage of 95%. The Hanford Site Background 
5 threshold values are based on a 95/95 confidence interval. Statistical 
6 calculations are described in the source document. 
7 
8 Tables D-5 and D-6 sunvnarize results from the analyses performed on 
9 samples from Phase 2 sampling. Table D-6 also provides the range of 

10 concentrations detected in soils from the Phase 1 sampling of the three 
11 Epansion Ponds, the contingency pond, and the local background area. 
12 Table D-6 includes the MTCA cleanup levels (Appendix D) for reference. 
13 Appendix C provides a quick reference table indicating common elemental 
14 concentration ranges in soils (Dragun 1988). An examination of the results 
15 indicates that none of the analytes detected were present at levels regulated 
16 by the Washington State Administrative Code. The data suggest that the soil 
17 or sediment at any sampled location would not be classified as dangerous waste 
18 under any of the WAC-173-303 Dangerous Waste Regulations. 
19 
20 
21 4.1 DATA SUMMARY 
22 
23 Detectable analyte concentrations were not observed for most samples. 
24 The organic analytes detected were dismissed due to their low concentrations 
25 and status as common laboratory contaminants. Metal analytes found in levels 
26 detectable by the laboratory instrumentation were compared to the Hanford Site 
27 Background (DOE-RL 1993), to previously determined local background levels 
28 (from Phase 1 sampling), and to health-based standards. Of the analyses that 
29 showed levels above detection limits, none are considered to indicate 
30 contamination. Appendix D provides the MTCA cleanup levels for reference. 
31 
32 
33 4.1.1 Organic Analytes 
34 
35 No volatile organic compounds were detected in any of the water samples. 
36 Of the compounds found in the soil samples, all the compounds found only in 
37 the trip blank were disregarded with respect to determining contamination. 
38 The remaining analytes detected, toluene, methylene chloride, and acetone, are 
39 considered to be common laboratory contaminants and, with the exception of two 
40 toluene hits, were found only in very low concentrations. The two toluene 
41 values of possible concern, greater than 100 µg/kg, were found in very dry 
42 surface soils samples of the 38 Pond. These values can be compared to the 
43 MTCA cleanup levels, WAC-173-340-740 (3) (Appendix D); all reported values are 
44 significantly below the cleanup levels. 
45 
46 No semivolatile organic compounds were detected in any of the soil 
47 samples. All semivolatile organic compounds found in the water samples were 
48 at very low levels. The methoxyethoxyethanol was found in two routine samples 
49 at concentrations less than or equal to that found in the trip blanks. 
50 Therefore, thi'~ compound was attributed to contamination after sampling. The 
51 methylcyclopentanol was found in a duplicate sample but was not reported in 
52 the original analyses. 
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1 No pesticides or polychlorinated biphenyls (PCB) were detected in any 
2 · samples. 
3 
4 Volatile and semivolatile organic compounds as well as PCBs and 
5 pesticides typically were not detected in the Hanford Site Background samples; 
6 therefore, sample result comparison to Hanford Site Background values is not 
7 pos~ible. _ 
8 
9 

10 4.1.2 Metal Analytes 
11 
12 Metal analyses reported above-laboratory instrument detection limits were 
13 first compared to Hanford Site Background values [(DOE-RL 1993) (Appendix B)]. 
14 In the calculation of threshold values, certain soil classes such as topsoil 
15 and volcanic ash were excluded. Results exceeding Hanford Site Background 
16 threshold values are summarized in Table D-7. Only copper, lead, zinc, 
17 antimony, and cadmium were found in concentrations exceeding the Hanford Site 
18 Background threshold. These analytes then were compared to the local area 
19 background determined during the Phase 1 study, to common concentrations found 
20 in soils, and to MTCA Method B cleanup levels, except for lead, which was 
21 compared to the more stringent Method A cleanup level. MTCA Method A levels 
22 were used for comparison to lead concentrations because data for the Method B 
23 cleanup level calculation were not available. It is concluded that none of 
24 these analytes are present in concentrations of concern. In addition, copper, 
25 lead, and zinc do not meet the designation criteria for dangerous waste 
26 according to WAC 173-303-9904. 
27 
28 4.1.2.1 Copper. Two analytical results for copper, 59.6 mg/kg and 67.3 mg/kg 
29 (Table D-7), are above the Hanford Site Background threshold. Both of these 
30 values were found in the 3C Pond. The highest value found in topsoil during 
31 the Hanford Site Background study was 40.3 mg/kg. The highest value found in 
32 all types of soil analyzed during the Hanford Site Background study was 
33 61 mg/kg. The highest value reported during the Phase 1 study for the 3C Pond 
34 was 18.5 mg/kg. The threshold value calculated in Phase 1 was 15.96 mg/kg 
35 (WHC 1991). The common range for copper for soils throughout the world is 
36 2 to 100 mg/kg (Dragun 1988). In addition, the MTCA Method B cleanup level is 
37 3,200 mg/kg, which is far greater than the highest reported value in this 
38 study, 67.3 mg/kg. 
39 
40 4.1.2.2 Lead. Two analytical results for lead, 29.6 mg/kg and 32.3 mg/kg 
41 (Table D-7), are above the Hanford Site Background threshold. Both values 
42 were derived for 3C Pond samples, which also contained elevated concentrations 
43 of copper. The highest reported value for lead during the Hanford Site 
44 Background study was 74.1 mg/kg, found in topsoil. Other exceedances of the 
45 Hanford Site Background threshold limit for lead in topsoil reported in the 
46 Hanford Site Background document ranged from 19.9 mg/kg to 74.1 mg/kg, with 
47 the majority being greater than 35 mg/kg. The threshold value calculated in 
48 Phase 1 was 15.16 mg/kg (WHC 1991). The common range for lead for soils 
49 throughout the world is 2 to 200 mg/kg (Dragun 1988). In addition, the MTCA 
50 Method A cleanup level for lead is 250 mg/kg, which is far greater than the 
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1 highest reported value in this study, 32.3 mg/kg • .. Because they are well below 
2 commonly found concentrations of lead or levels of concern, the reported 
3 values should not be considered an indication of contamination. 
4 
5 4.1.2.3 Zinc. Three values for zinc concentration, 450 mg/kg, 515 mg/kg, and 
6 293 mg/kg (Table 0-7), are above the Hanford Site Background threshold. All 
7 of these samples were collected from the 3C Pond. The highest value reported 
8 for zinc in topsoil in the Hanford Site Background study was 366 mg/kg. The 
9 highest value reported during the Phase 1 study for the 3C Pond was 

10 77.7 mg/kg. The threshold value calculated in Phase 1 was 41.3 mg/kg 
11 (WHC . 1991). The common range for zinc for soils throughout the world is ·10 to 
12 300 mg/kg (Dragun 1988). The MTCA Method B cleanup level for zinc is 
13 16,000 mg/kg, which is much higher than the highest concentration reported for 
14 the 3C Pond, 515 mg/kg. 
15 
16 4.1.2.4 Antimony. The concentration of antimony is 18.9 mg/kg, which is only 
17 slightly above the Hanford Site Background Limit of Detection (LOO) at 
18 15.7 mg/kg. The associated Limit of Quantitation (LOQ) is 52.2 mg/kg. For 
19 analytical results reported between the LOO and LOQ, detection is considered 
20 reliable; however, the concentration value is in question. The maximum 
21 reported value for antimony collected from topsoil during the Hanford Site 
22 Background study was 29.1 mg/kg. The MTCA Method B cleanup level for antimony 
23 is 32 mg/kg, which is higher than the 18.9 mg/kg value found in this study. 
24 Because there is only one detected concentration reported for antimony and 
25 this value is only slightly above the LOO, it should not be considered an 
26 indication of contamination. • 
27 
28 4.1.2.5 Cadmium. Values found for cadmium is this study ranged from 
29 3.3 mg/kg to 7.9 mg/kg. The Hanford Site Background LOO value for cadmium is 
30 0.24 mg/kg and the LOQ value is 0.79 mg/kg. The highest cadmium value 
31 reported for topsoil during the Hanford Site Background study was 3.1 mg/kg. 
32 The local backgrounds reported in the B Pond Phase 1 study were 8.23 mg/kg for 
33 the sagebrush site and 9.58 mg/kg for the contingency pond. The threshold 
34 value calculated in Phase 1 was 8.23 mg/kg (WHC 1991). Several local 
35 backgrounds described in the Hanford Site Background document showed values of 
36 cadmium above the values reported here. The 1324-N local background ranged 
37 from 6.1 to 7.9 mg/kg. The 183-H local background ranged from 4.7 to 
38 5.9 mg/kg. The common range for cadmium for soils throughout the world is 
39 0.01 to 7 mg/kg (Dragun 1988). The MTCA Method B cleanup level for cadmium is 
40 80 mg/kg, which is again much higher than the concentrations found in this 
41 study. 
42 
43 
44 4.1.3 Radionuclide Analyses 
45 
46 Radionuclide analyses were performed on several samples. A report 
47 describing the results of the radionuclide analysis will be prepared 
48 separately. 
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1 5.0 CONCLUSIONS 
2 
3 

DOE/RL 89-28, Rev. 2 
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4 Most analytes were reported undetected in the sample results. The 
5 organic analytes detected were dismissed due to their low concentrations and 
6 status as common laboratory contaminants. Metals analytes detected by the 
7 laboratories were compared to the Hanford Site Background, to previously 
8 determined local background levels (from Phase 1 sampling), and to health-
9 based standards. Of the analyses that showed levels above detection limits, 

10 none are considered to indicate contamination relative to local background 
11 levels. 
12 
13 All detected analytes were compared to the MTCA cleanup standards. 
14 Method B was used to calculate the appropriate .soil cleanup levels 
15 (Appendix D). In cases where sufficient information for calculating cleanup 
16 levels was not available, MTCA Residential (Method A) standards were used 
17 instead. MTCA Residential standards may be considered inappropriate for the 
18 closure of the B Pond Expansion Ponds. The cleanup levels will depend on the 
19 eventual land use. This area may not be released for residential use. 
20 However, the MTCA Residential standards used here are meant to illustrate the 
21 relatively low levels of metals when compared to regulatory standards. 
22 
23 Beryllium results were reported at levels that exceeded the MTCA Method B 
24 cleanup standards but below the Hanford Site Background threshold value . In 
25 this case, beryllium concentration was compared to the soil cleanup level for 
26 carcinogens (0.2 mg/kg). Based on the regional background beryllium 
27 concentration and the limited number of sample data, there is insubstantial 
28 evidence to conclude that the B Pond Expansion Ponds contain regulated levels 
29 of beryllium. 
30 
31 Of all the organic compounds or inorganic constituents detected within 
32 the samples from the B Pond Expansion Ponds, none were found in levels 
33 regulated under the Washington Administrative Codes. The findings of Phase 2 
34 are consistent with the findings of Phase 1 and Phase 3. No organic compounds 
35 or inorganic constituents were found iri sufficient concentrations to cause the 
36 investigated soil to be regulated as dangerous waste . 
37 
38 
39 
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Figure 0-1. Map of the Hanford Site . 
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Figure 0-2. Aerial Photograph of the 216-B-3 Pond System 
and Surrounding Areas (1988). 
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Table 0-1. Phase 1 Analytical Methods. 

Constituent Method• Contract Detection 
Individual Samples Limit 

Arsenic 7060 0.5 µg/g 

Lead 7421 0.5 µg/g 

Mercury 7470 0.2 µg/g 

Selenium 7740 0.5 µg/g 

Thallium 7841 1.0 µg/g 

EP-Tox metals, enhancedb 1310 .02-1.5 µg/L 

Anions 300 1.0 µg/g 

Volatile organics 8240 5-500 ng/g 

Gross alpha A-703c N/A 

Gross beta A-703c N/A 

Sulfide 9030 10.0 µg/g 

Cyanide 9010 .5 µg/g : 

Anunonium . D 1426-C/Dc .5 µg/g 

Metals 3050/6010 .5-300 µg/g 

Composite Samples 

Polychlorinated Biphenyl 8080 1.0 µg/g 

Herbicides 8150 1.0 µg/g 

Enhanced Pesticides 8080 0.01 - 1.0 µg/g 

Phosphorus Pesticides 8140 0.2 - 1.0 µg/g 

Semivolatiles 8270 1.0 µg/g 

gamma scan 0.02 - 0.35 pCi/g 

strontium-90 0.005 pCi/g 

26 N/A = not applicable (standard reference not available). 
27 8 EPA (1986), unless noted. 
28 bLaboratory-specific method consisting of EP-Tox analysis 
29 with additional analyses. 
30 CASTM (1987). 
31 
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Table D-2. Phase 3 Analytical Methods. 
Constituent Method8 

Arsenic 7060 
Lead 7421 
Mercury 7470 
Selenium 7740 
Thallium 7841 
Ammonia 350.l 
Cyanide 9010 
Sul fide 376.1 
Anionsb 300 
Metal sc 6010 
Gross alpha EPA-900d 
Gross gamma EPA-900d 

Pesticides/polychlorinated biphenyls 8080 
Herbicides 8150 
Organophosphorous pesticides 8140 
Dioxins/furans 8280 
Volatile organic compounds ACD 2440e 

Base/neutral/acid compounds ACD 24701 

Strontium-90 906 
Gross beta EPA-900d 

8 EPA (1986), unless noted. 
bExcluding bromide, nitrate, and phosphate. 

· cExcluding tin, titanium, and zirconium. 
dAnalyses were conducted using EPA-900 series 

procedures. 
eLaboratory-specific, volatile organics analysis 

metho~ based on Contract Laboratory Program protocol. 
Laboratory-specific, base/ neutral / acid analysis 

method based on Contract Laboratory Program protocol. 
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B06D79 

B06D80 

B06D81 

B06D82 
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HEIS Location Matrix Field QA/QC 
Number designation 
B06D86 Influent to 3A Pond Soil Routine 

B06D87 Deep point of 3A Pond Soil Routine 

B06D88 3A Pond Soil Routine 

B06D89 Deep point of JC Pond Soil Routine 

B06D91 N/A Soil Equipment blank 

B06D92 N/A Soil Trip blank 
B06D94 N/A Soil Trip blank 
B06D95 N/A Soil Trip blank 
B06D96 N/A Soil Trip blank 
B06D97 Influent to 3B Pond Soil Duplicate of B06D80 
B06D98 Influent to 3B Pond Soil Split of B06080 

.11-AA .. ra ,h1te turnace atom1c at>sor ,t10n . g p p 
ICP = inductively coupled plasma. 
N/A = not applicable. 
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VOA= volatile organics analysis . 
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Table 0-4.. Phase 2 Analytical Methods. 
Constituent Method• 

Volatile organics 8240 

Pesticides/polychlorinated 8080 
biphenyls 
Inductively coupled plasma metals 6010 

Strontium-90 b 
Gross alpha b 
Gross gamma b 
Semivolatile organics 8270 
Graphite furnace atomic 7000c 
absorption metals 
Mercury 7471 
Cyanide 9010 . 

Gross beta b 
8 EPA (1986). 
blaboratory-specific. (No standard methods have 

been established.) 
cAnalyses were conducted using EPA-7000 series 

procedures. 
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1 Table 0-5. Results of Phase 2 Organics Analyses! Target Compound List ~ 
2 {sheet 1 of 2) 

3 
4 

5 

6 

7 
8 

9 

10 
11 

12 
13 . 
14 
15 
16 
17 

18 
19 
20 
21 

22 

23 
24 

25 
26 
27 
28 
29 

30 
31 
32 

941014.1134 

HEIS 
Number 

B06058 
B06059 
B06D60 
B06061 
B06062 
B06063 
B06064 
B06076 
B06077 
B06078 
B06079 
B06080 
B06081 
B06082 
B06083 
B06084 
B06085" 

B06085RE* 

-B06086 
B06D87 
B06088 
B06089 
B06091 
B06D92 
B06D94 

B06D95 
B06096 

Organic constituents 

Volatile organics Semivolatile organics 

ND 5 MethoxyethoxyethanolJ 
ND 3 MethoxyethoxyethanolJ 
ND 3 MethylcyclopentanolJ 
ND ND 
ND 4 MethoxyethoxyethanolJ 
ND NR 
ND NR 
ND NR . 
ND NR 
ND NR 
ND ND 
ND ND 
370 Toluene0 ND 
2 Tol ueneJ ND 
2 TolueneJ ND 
ND ND 
150 Methylene chlorideJ, ND 
86 AcetoneJ, 120 TolueneJ 
140 Methylene chlorideJ, --
77 AcetoneJ, 160 TolueneJ 
8 TolueneJ ND 
ND ND 
ND ND 
ND ND . 
ND ND 
ND NR 
1 Ch l oroformJ, NR 
1 111-TCAJ, 5 Toluene, 
3 ChlorobenzeneJ, 
2 Xyl eneJ, 
2 TrichloroethaneJ 
ND NR 

ND NR 

APP TD-5 .1 

Pesti-
cides and 

PCBs 
ND 
ND 
ND 
ND 
ND 
NR 
NR 
NR 
NR 
NR 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

--
ND 
ND 

ND 
ND 
ND 
NR 
NR 

NR 
NR 
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1 Table 0-5. Results of Phase 2 Organics Analyses: Target Compound List. 
2 (sheet 2 of -2) 

3 
4 

5 

6 

HEIS 
Number 

806097 
806098 

Organic constituents 

Volatile organics Semivolatile organics 

NR NR 
NR NR 

Pesti-
cides and 

PC8s 
NR 
NR 

7 Note: Concentrations in µg/L (water matrix) and µg/kg (soil matrix); 
8 TICs JTentatively Identified Compounds) are not listed. 
9 For VOA analysis: sample 806085 internal standards were outside 

10 of limits. Sample was reanalyzed. Results from the reanalysis, 
11 806085RE, were qualified as estimated due to poor surrogate recoveries. 
12 ND= non-detect. 
13 NR • not requested. 
14 JEstimated concentration. 
15 Dsample dilution was required, surrogate recoveries unavailable. 
16 

APP TD-5.2 
941014.1134 



i 1 -0 -~ 2 . - HEIS Number -~ 
3 

Aluminum 

806058 102 

4 806059 49U 

5 806060 49U 

6 806061 166.2UJ 

7 806062 49U 

8 806079 86W 
9 806080 391oJ 

10 806081 662o-l 

11 806082 331oJ 

12 806083 44eoJ 

):lo 13 806084 6443 
"'O 14 "'O 806086 94eoJ 

-I 15 806086 231o-l 
C 16 I 
en 

17 -
806087 2~ 

806088 337o-l 

18 806089 66eo-l 

19 806091 49.eJ 

20 
21 3A Pond 4789-

10339 

22 3B Pond 6062-6266 

23 3C Pond 3743-6860 

24 
25 

Contingency 6118-7660 
pond 

26 
27 Background 7696-9204 

28 MTCA NA 

29 
30 

Table D-6. Results of Phase 2 lnorganics Analyses. (sheet 1 of 2) 
Conatltuent 

Antimony Arwenlc Bertum Beryllium Cadmium Calcium O,romlum Cobalt Copper 

50U 2U 29.8 1U 7U 17700 9U 9U 9U 

90U 2U 29.2 1U 7U 19100 9U 9U 9U 

50U 2U 30.7 1U 7U 20100 9U 9U 9U 

1eU 1 10.iJ 1U 10U 12120 7U 7U 4U 

eoU 2U 14U 1U 7U 334 9U 9U 9U 

ee.9u 4.7 106 1.16U 8.04u 5460 19.4 16.7 69.6 

12.3U 3.7 76.8 0.37 1,43U 8800 3.1 9.7 10.3 

12.2U 7 103 0.47 1,42u 11900 7.1 11.4 10.9 

12.2U 4.7 64.4 0.26 1.42u 8730 6 7.2 8.3 

12.1U 3.9 93.9 0.3 1.41U 11200 6.2 9.1 11.9 

1.eR 3.:s-' 83.6 0.1 1UJ .12710 8.2 6.8 16 

18.9 3.4 111 0.62 3.3 6720 19.6 12.6 67.3 

14.4U 1.8 67.2 0.24U 3.4 2620 2.4u 4.9 7.4 

16.7u 1.2 54.2 o.2eU 4.9 2670 4.4 6.3 11.3 

16.1u 3.9 62.7 o.26u 1.1eU 5460 3 7.6 8.8 

26.eU 3.28 74.1 o.43u 7.9 4160 10.8 10.1 29.4 

12U o.40u 2.8U 0.2U 1,4u 67.6 1.eU 1.eU ,.eU 

PhHe 1 Re•ult Summary 

NA 0.64-4.69 . NA NA 7.0-8.0 6200- 3.9-9.7 6.4-9.4 12.8-
16610 20.1 

NA 1.64-3.43 NA NA 6.8-7.0 7368-9331 4.7-6.6 8.2-9.4 13.7-
16.1 

NA 0.83-2.20 NA NA 2.0-6.3 4140-6818 3.3-7.2 3.0-8.6 11 .1-
18.6 

NA 2.14-4. 76 NA NA 6.3-7.3 8830-9923 4.1-6.3 6.8-9.4 14.1-
18.1 

l'llrformance Standard• 

NA 1.68-3.22 NA NA 6.4-7.2 3138-3872 6.8-9.7 6.9-8.3 8.7-11.8 

24 32 6600 0.2 80 NA 400 NA 3200 

Iron 

144 

154 

16u 

291.6UJ 

15U 

19200 

18400 

19300 

12900 

17900 

21360 

18600 

9690 

11300 

12300 

16600 

231 

19630-
28566 

23665-
29081 

7291-
24967 

21232-
29671 

22231-
26620 

NA 

Lead 

2.3u 

2U 

2.6u 

1U 

2U 

29.eJ 

4.4J 

6.r 
5J 

4.6J 

4.4J 

32.:s-' 

6.r 

4.eJ 

6.eJ 

9.eJ 

o,4UJ 

2.97-
7.29 

2.07-
3.84 

3.04-
6.09 

3.80-
6.04 

3.98-
9.96 

260 

C 
0 
l"l"I ....... 
,cl 
r-
01) 
'0 
I 

N 
01) _ .. 

0 
....... ,cl w Cl) 

-< ........ 
'0 
~N 

co .. 
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1 .. 
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2 #" . .. .. 
3 ~ 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

)> 17 
~ 18 ~ 

--f 19 
C 20 I 
en 21 . 
N 

22 

23 

24 
25 
26 
27 

28 
29 
]Y 
~~ 
~3 
36 
37 

Table D-6. Results of Phase 2 lnorganics Analyses. (sheet 2 of 2) 
Constituent 

HEIS Number 
Magr,eslum Mangane10 Merc;ury Nickel Potassium Selenium SHver Sodium Thallium 

806058 4120 4v 0.1v 20v 1340v 2v ,ov 2350 2v" 

806059 4380 4U o.1U 20U 1340U 2U 10U 2540 2UJ 

806060 4570 4U 0.1U 20U 1340U 2U 10U 2520 2UJ 

806081 3100 2U o.eu 12U 12eoU ~ 7.4U 2088 2UJ 

806082 &au 4U 0.1U 20U 1340U 2U 10U 562 2UJ 

806D79 6270 14s-' 0.31 23U 1810 2.3u 11.6UJ 173U 2.3u 

806080 4350 319J o.osu 4.5 1050 o.41u 2.osUJ 99.9 o.41U 

806081 5600 369J o.osu 9 1750 o.4u 2.02UJ 149 o.4u 

806082 3380 249J o.osu 4.6 1110 o.41u 2.03UJ 111 o.41u 

806083 4600 33a-' o.osu 4.04u 1230 o.4u 2.02UJ 171 o.4u 

806084 3959 324.6 0.02 19.1 1000 0.2U o.3u 724J o.2UJ 

806086 6880 142" 0.61 16.3 1820 4.97U 2.49UJ 228 1.l8 

806086 1940 144J o.eU 4.a1U 367 o.48u 2.4UJ 82.6 o • ..eU 
806087 2180 11:r' o.os8 7.3 350U o.52u 2.62UJ 80.4 o.52u 

806088 3070 15-,J o.orJJ 7.6 668 o.5u 2.61UJ 91.9 o.5u 

806089 4110 126J 0.27 8.6 1060 o.86u 4.2iUJ 136 o.86u 

806091 30.8 1.5J o.osu 4U 268u o.4u 2W 30.2u o.4u 

Phase 1 Result Summary 

3A Pond 3760-6546 212.7- 0.2v 6.2~11 .4 498.9- NA NA 200.0- NA 
866.4 1637.1 464.6 

38 Pond 4246-6206 290.6- NA 8.6-8.3 771.9- NA NA 198.15- NA 
342.6 1071.7 249.2 

3C Pond 2130-4787 101.4- NA 4.9-8.2 426.4- NA NA 129.15- NA 
305.8 1()38.6 282.15 

Contingency 4284-6308 243.7- NA 5.4-13.9 899.9- NA NA 331.6- NA 
pond 397.7 1350.0 405.6 

Per1ormance Standards 

Background 4142-5193 306.7- ND 7.8-10.1 1404-1561 NA NA 186.2- NA 
345.8 226.2 

MTCA NA 11200 1.0 1800 4000 400 400 NA 72 

NOTES: 
1. Phan 1 reautt• added for comparl•on. 
a, Concentration• In mg/L (watar matrix! •nd mg/kg l•oll matrlxl. 
u~•tarlal wa• analyzed for but not datected. A•• oclatad value I• the detectlon/quantlt•tlonllmlt. [Al•o applied to d•ta reported a• non-detac:t INDI.J 
J Material wa• analyzed for but not datected. A•• ocl•ted detectlon/quantlt•tlon Nmlt I• an e•tlm•ted v•k... 
R"•• ocl•tecl value I• estimated. 

Data are not unable. 
NA • not available. 

Vanl!dlum 
av 

eU 

eU 

4U 

,JJ 
31 . 1 
32.1 

33.eJ 
20.7 

27.7 
47 

32.1 

15.8 

17.9 
20.9 

30.5 
1.rJJ 

40.9-67.5 

61 .8-71 .1 

12.8-63.2 

63.3-73.6 

48.6-56.3 

560 

Zinc 

36.3v 

16.eU 
20.9u 
4UJ 

14.eU 

4soJ 
35_5J 

41 .... 

21.eJ 

35 .... 
40.9 
515J 

28. -,J 
49J 

30.r 

29:rJ 
2.2" 

41.7-
66.0 
38.5-
41.4 
33.6-
11.1 
33.1· 
44.0 

37.6-
41.3 

16000 

Cyanide 

20v 

10U 
10U 

0.02UJ 

10U 

5.74U 

1.02U 

1.01U 

1.02U 

1.01U 
o.rJJJ 

1.24U 
1.2u 

1.31U 

1.2eU 
2.13U 
1U 

NA 

NA 

NA 

NA 

NA 

.' 

1800 
C 
0 ,.,, -:;:ICI 
r-
0) 
U) 
I 

N 
CD ...... 

0 
-:;:ICI 
WCD 
-< -· U) 
_,. N 
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1 
2 

Table D-7. Sample Results Exceeding Hanford Site Background 
Threshold Values. 

3 

4 

5 

6 

7 

8 

9 

HEIS Number 

B06D79 

806D85 

B06D86 
B06D87 
B06D88 
B06D89 

Analyt,e of 
concern 

' 

Copper 
Lead 
Zinc 

Antimony 
Cadmium 
Copper 

Lead 
Zinc 

Cadmium 
Cadmium 
Cadmium 

Zinc 

Concentration• Background 
(mg/kg) threshold value 

(mg/kg) 
59.6 30 
29.6 14.9 

450 79 
18.9 15.7/52.2b 
3.3 0.24/0.79b 

67.3 30 
32.3 14.9 

515 79 
3.4 0.24/0.79b 

4.9 0.24/0.79b 

1. 76 0.24/0.79b 

293 79 
10 •oata qualifiers listed in Table D-6. 
11 ~hreshold values not calculated; numbers represent 
12 statistically calculated "Limit of Detection"/"Limit of 
13 Quantification." 
14 
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APPENDIX A 
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METHOD-SPECIFIC ANALYTE LIST AND ASSOCIATED 
TYPICAL DETECTION LIMITS 

The following table lists detection/quantitation limits typically 
reported by each laboratory. Detection/quantitation limits listed for organic 
analytes are sample quantitation limits. Detection/quantitation limits listed 
for inorganic analytes are instrument detection limits. More specific 
information such as the effects of data qualifiers on detection/quantitation 
limits of a particular sample may be found in the source documentation along 
with the specific justification of such qualifiers. 

Analytical 
Mathod 

8240 

Analyte 

Chloromethane 
Volatile Organic• Bromomethane 
(watar & •oil matricHI Vinyl Chlorida 

Chloroeth•ne 
Mathylene Chloride 
Acetone 

8270 
S.mivolatile 
Organic• 
(water matrix only) 

941014.1134 

Cartlon Diaulficle 
1, 1 •Dichloroethane 
1 • 1 ·Dlchloroethane 
1,2·Dichloroethene (total) 
Chloroform 
1, 2·Dichloroethane 
2·But•none 
1. 1. 1 • Trichloroethane 
C.rtlon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1, 2•Dichloropropane 
ci•·1 ,3-Dichloropropene 
Trichloroethene 
Dibromochlorometh•ne 
1, 1 • 2· T richloroeth• ne 
Benzene 
tran•· 1 ,3, •Dichloropropene 
Bromoform 
2·Chloroethyl Vinyl Ethar 
4-Mathyl-2-pentanone 
2•Hexanone 
Tatrachloroethene 
1, 1,2,2• Tetrachloroethane 
Toluane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (totall 

Phenol 
bia(2· Chloroether) Ether 
2•Chlorophenol 
1,3-Dlchlorobenzene 
1,4-Dlchlorobenzene 

A-3 

Weaton TMA Unit• 
Dataction/ Detaction/ 
Quantitation Quantltation 
Limit• Limit• 

10 10 µg/l or µg/kg 
10 10 
10 10 
10 10 
10 6 
10 100 
10 6 
10 6 
10 6 
10 6 
10 6 
10 6 
10 100 
10 5 
10 5 
NA8 50 
10 5 
10 6 
10 6 
10 6 
10 15 
10 15 
10 15 
10 5 
10 5 
NA 10 
10 60 
10 50 
10 5 
10 5 
10 5 
10 5 
10 5 
10 6 
10 5 

10 10 · µg/l 
10 10 
10 10 
10 10 
10 10 
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1 

~ Analytical Analyta Waaton TMA Unit, 

i Method Detaction/ Detaction/ 
Quantltation Quantitation 

6 Limit, Limit, 

~ 
18 

Benzyl Alcohol NA 20 1111/L 
1, 2-Dichlorobenzane 10 10 u 2-Methylphenol 10 10 
bl112-Chlorol10propyl) Ether 10 10 u 4-Methylphenol 10 10 
N•Nltra•o-01-n-Propylamlne 10 10 

H Hexac:hloroethane 10 10 
Nitrobenzene 10 10 u l•ophorone 10 10 
2-Nitraphenol 10 10 

18 2,4-Dirnethylphenol 10 10 
Benzoic Acid NA 60 

H bl112·Chloroethoxylmethene 10 10 
Nepthalene 10 10 

23 4-Chloroeniline 10 20 
24 Hexac:hlorobutediene 10 10 

~g 4-Chloro-3-rnethylphenol 10 10 
2-Methylnapthelene 10 10 

I~ Hexac:hlorocyclopentediene 10 10 
2,4,6-Trichlorophenol 10 10 

29 2,4,6-Trichlorophenol 26 60 
30 2-Chloronaphthalene 10 10 n 2-Nitroaniline 26 60 

Dirnethylphthelate 10 10 

~I Acenaphthylene 10 10 
1,2,4-Trichlorobenzene 10 10 

~~ 3-Nitroeniline 26 60 
Acenephthene 10 10 

37 2,4-Dinitrophenol 26 50 
38 4-Nltraphenol 26 60 
39 Dlbenzofuran 10 10 
40 2,4-Dinltratoluene 10 10 u 2,6-Dinitrotoluene 10 10 

Diethylphthelate 10 10 
43 4-Chlorophenylphenylether 10 10 
44 Fluorene 10 10 jg 4-Nitroeneline 26 50 

4. 6-Dinitro-2-rnethylphenol 26 50 

ai N·NltralOCliphenylemineb 10 10 
4-Bromophenyl-phenylether 10 10 

i8 Hexachlorobenzene 10 10 
Pentac:hlorophenol 26 60 

~! Phenanthrene 10 10 
Anthrac:ene 10 10 u Carbazole 10 NA 
Di-N-Butylphthalata 10 10 

~~ Auorenthene 10 10 
Pyrene 10 10 

~~ Butylbenzylphthalata 10 10 
3, 3' -Dichlorobenzidine 10 20 

59 Benzolalenthrac:ene 10 10 
60 bi112-Ethylhexyl)phthalata 10 10 
61 ChryHne 10 10 
62 Di-n-oc:tyl Phthalate 10 10 
63 Benzolblfluoranthene 10 10 
64 Benzolklfluoranthene 10 10 gg Benzolalpyrene 10 10 

lndenol1 ,2,3-ccll Pyrene 10 10 

gi Dibenz(e,hl Anthrac:ene 10 10 
Benzo(g,h,ilperylene 10 10 

A-4 
941014.1201 



9 13318.1376 
DOE/RL 89-28, Rev. 2 

10/31/94 

1 

~ Analytical Analyt• Welton TMA Unit• 
4 Method Detectlon/ Detectlon/ 
5 Quantitation Quantitation 
6 Limit• Limit• 
7 
g 

8270 Phenol 330-19ooC 330 pg/kg 

i~ Semivolatlle bI• I2•Chloroetherl Ether 330-1900 330 
Organic• 2-Chlorophenol 330-1900 330 

H (• oil matrix onlyl 1,3-Dlchlorobanz•ne 330-1900 330 
1,4-Dlchlorobenz•ne NA 330 

H Benzyl Alcohol 330-1900 660 
1, 2-Dichlorobenz• ne 330-1900 330 

i9 2-M• thylphenol 330-1900 330 
bi• l2•Chlorol•opropyll Ether 330-1900 330 

ii 4-Methylphenol 330-1900 330 
N-Nitro•o-D1-n-Propylamlne 330-1900 330 

~q Hex•chloroethane 330-1900 330 
Nitrobenzene 330-1900 330 

22 l•ophorene 330-1900 330 
23 2·Nitrophenol 330-1900 330 

~3 2,4-Dimethylphenol 330-1900 330 
Benzoic Acid NA 1600 

~9 bi• l2·Chloroethoxylmethane 330-1900 330 
N•pth• lene 330-1900 330 

28 4-Chloro•nlline 330-1900 650 
29 Hexachlorobut•diene 330-1900 330 

~~ 4-Chloro-3-methylphenol 330-1900 660 
2·Methylnapth• lene 330-1900 330 

32 H• xachlorocyclop• ntadiene 330-1900 330 
33 2.4,6-Trichlorophenol 330-1900 330 ~i 2,4,6-Trlchlorophenol 830-4600 1600 

2-Chloronaphth• lene 330-1900 330 
2-Nitroanlline 830-4600 1600 

IB 
Dimethylphthalate 330-1900 330 
Acenaphthylene 330-1900 330 
1, 2,4-Trichlorobenz• ne 330-1900 330 a~ 3-Nitroaniline 830-4600 1600 
Acen•phth• ne 330-1900 330 

42 2,4-Dinitrophenol 830-4600 1600 
43 4-Nitrophenol 830-4600 1600 a~ Dlbenzofuran 330-1900 330 

2.4-Dinitrotoluene 330-1900 330 a, 2,6-Dinltrotoluene 330-1900 330 
Diethylphth•late 330-1900 330 

48 4-Chlorophenylphenylether 330-1900 330 
49 Fluorene 330-1900 330 

i~ 4-Nltroan• line 830-4600 1600 
4,6-Dlnltro-2-methylphenol 830-4600 1600 

g~ N-Nitro•odiphenylamineb 330-1900 330 
4-Bromophenyl-phenylether 330-1900 330 

g~ Hex•chlorob• nz• ne 330-1900 330 
Pantachlorophenol 830-4600 1600 

~9 Phen•nthrene 330-1900 330 
Anthr•cene 330-1900 330 

~8 C.rbozole 330-1900 NA 
D1-N-Butylphthalate 330-1900 330 

60 Fluor•nthene 330-1900 330 
61 Pyrene 330-1900 330 

g~ Butylb•nzylphthalate 330-1900 330 
3,3' •Dlchlorobenzidine 330-1900 1600 

64 Benzol• l•nthr•c• ne 330-1900 330 
65 bis(2-Ethylhexyl)phthal•te •·· 330-1900 330· 

66 Chry•ene 330-1900 330 

A-5 
941014.1134 
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1 

~ Analytical Analyte Weaton TMA Unit• 

i Method Detection/ Detection/ 
Quantltetion Quentltation 

6 Limit• Limit• 
7 
g 

Di-n-ootyl Phthalata 330-1900 330 JIG/kg 

lY Benzo(b)fluoranthene 330-1900 330 
Benzo(klfluoranthene 330-1900 330 

H Benzo(a)pyrene 330-1900 330 
lndeno(1,2,3-cdl Pyrene 330-1900 330 

H DibenzCa,hl Anthracene 330-1900 330 
Benzo(g,h,l)perylene 330-1900 330 

l9 8080 Alpha-BHC o.~.10 0.06 J19/L 

lB PCB• and Beta-BHC o.~.10 0.06 
Pe•tlclde• Delta-BHC 0.06-0.10 0.06 

~y Cwatar matrix onlyl Gamma-BHC (Und•nel o.~.10 0.06 
Heptachlor o.~.10 0.06 

~~ Aldrin 0.06-0.10 0.06 
Heptachlor epoxlde 0.06-0.10 0.06 

~i Endo•ulfan I NA 0.06 
Dieldrin 0.10-0.20 0.10 

~9 4,4'-0DE 0.10-0.20 0.10 
Endrin 0.10-0.20 0.10 

~B Endo•ulfan II 0.10-0.20 0.10 
4,4'-DDD 0.10-0.20 0.10 

~y Endo•ulfan Sulfate NA 0.10 
4,4'-DDT NA 0.10 

~! Methoxychlor 0.60-1.0 0.60 
Endrine Ketone 0.10-0.20 0.10 

~i Endrln Aldehyde 0.10-0.20 0.10 
Chlord- NA 1.0 

H 
alpha-Chlordane o.~.10 NA 
gamma-Chlordane 0.06-0.10 NA 
Toxaphene 6.0-10.0 6.0 
Aroclor 1016 1.0-2.0 1.0 

!Y Aroclor 1221 2.0-4.0 1.0 
Aroclor 1232 1.0-2.0 1.0 

42 Aroclor 1242 1.0-2.0 1.0 
43 Aroclor 1 248 1.~2.0 1.0 
44 Aroclor 1 254 1.~2.0 1.0 
45 Aroclor 1260 1.0-2.0 1.0 

19 8080 Alpha-BHC 1.7-9.6 1.7 J19/L 
48 PCB• and Beta-BHC 1.7-9.6 1.7 
49 PelticldH Delta-BHC 1.7-9.6 1.7 

gq (• oil matrix onlyl Gamma-BHC (Undanel 1.7-9.6 1.7 
Heptachlor 1.7-9.6 1.7 

~! Aldrin 1.7-9.6 1.7 
Heptachlor epoxlde 1.7-9.6 1.7 

~! Endo•ulfan I NA 1.7 
Dieldrin 3.4-19 3.3 

56 4,4'-DDE 3.4-19 3.3 
57 Endrln 3.4-19 3.3 

~B Endo•ulfan II 3.4-19 3.3 
4,4'-DDD 3.4-19 3.3 

gq Endo•ulfan Sulfate NA 3.3 
4,4'-DDT NA 3.3 

g! Methoxychlor 17-96 17.0 
Endrine Katone 3.4-19 3.3 

gi Endrin Aldehyde 3.4-19 3.3 
Chlordane .. -.1, NA 33.0 

66 alpha-Chlo.rdane 1.7-9.6 NA 
67 gamma-Chlordane 1.7-9.6 NA 

A-6 
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~ Analytical Analyta Waeton TMA Unit• 

i M• thod Oatactlan/ D• t• ctlon/ 
Quantlt•tlon Quantlt•tlon 

6 Umtt• Limit• 

7 
g 

Tox•ph•n• 170-960 170 JIG/L 

IY Aroclor 1016 34-190 33.0 
Aruclor 1221 68-380 33.0 

B Aruclor 1232 34-190 33.0 
Aruclor 1242 34-190 33.0 

H Aroclor 1248 34-190 33.0 
Aruclor 1264 34-190 33.0 

19 Aroclor 1260 34-190 33.0 
Inorganic• per Aluminum 49.0 6 

H CLP SOW 3/90 Antimony 60.0 18 
IWa•tonl and Ar•anlc 2.0 1 

~y 6010 (TMAI B•rium 14.0 1 
Cwatar matrix only) B• ryllium 1.0 1 

~~ Boron NA 62 
C•dmium 7.0 10 

~! C•lcium 67.0 6 
Chromium 9.0 7 ~, Cobalt 9.0 7 
Copper 10.1 4 

~B Iron 16.0 4 
L•• d 2.4 1 

~~ Magn•• ium 68.0 63 
Mangan•• e 4.0 2 u M• rcury 0.10 0.2 
Molybdenum NA 4 

j! Pota•• ium 1340.0 1260 
Sel• nium 2.0 2 ~, Sil1111r 10.0 3 
Sodium 161.0 63 

~B Th•llkm 2.0 2 
V•n•dium 16.4 4 

1Y Zinc 10.0 4 
Cy•nida 10.0 2 

42 
43 lnorg•nic• per Aluminum 49.0 0.6 mg/kg 
44 CLP SOW 3/90 Antimony 60.0 1.8 
45 CWeetonl and Ar•enic 2.0 0.1 

a9 6010 (TMAI Barium 14.0 0.1 
C•oU matrix onlyl B• ryllium 1.0 0.1 

48 Boron NA 5.2 
49 C•dmium 7.0 1 
50 Calcium 67.0 0.6 
51 Chromium 9.0 0.7 

~~ Cobalt 9.0 0.7 
Copper 8.0 0.4 

~! Iron 16.0 0.4 
L•• d 2.0 0.1 

56 M•gn•• ium 68.0 6.3 
57 Mangan• •• 4.0 0.2 

~B M• rcury 0.10 0.006 
Molybdenum NA 0.4 

gy Nickal 20.0 1.2 
Pota•• ium 1340.0 126 

g~ Sel• nium 2.0 0.2 
Si11111r 10.0 0.3 

g! Sodium 161.0 6.3 
Thallium 2.0 0 .2 

A-7 
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~ Analytical Analyte 

! Method 

6 
7 
g 

V•ndium 

IY Zinc 
(9010 (TMAI) Cyenlde 

12 

u e 
bNot included In •n•lyala. 
cCennot be aepareted from dlphenyt• mlne. 

16 Detection Umlt• typically fell within this range. 
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Weston 
Detection/ 
Quantltetion 
Umlta 

8.0 
4.0 
20.0 
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Detection/ 
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4
5 

MAXIMA AND 95/95 REFERENCE THRESHOLD VALUES FOR 
HANFORD SITE SOIL BACKGROUND 

6 
7 The 15/95 thresholds values represent the upper 95% confidence interval 
8 of the 95th percentile of the distribution. Information on the statistics is 
9 provided in the source document. 

10 
11 

12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

941014.1134 

Analyte 

Aluninun 

Antimony 

Arsenic 

Bariun 

Beryll iun 

Caaniun 

Calciun 

Chromiun 

Cobalt 

Copper 

Iron 

Lead 

Magnesiun 

Manganese 

Mercury 

Nickel 

Potassiun 

Seleniun 

Silver 

Sodiun 

Thalliun 

Vanadiun 

Zinc 

Molybdenun 

Lithiun 

Titaniun 

Zirconiun 

Anmonia 

Alkalinity 

Sil icon 

Fluoride 

Chloride 

LOO LOQ 

21.8 66. 1 

15.7 52.2 

N/A N/A 

0.87 2.7 

N/A N/A 

0.24 0.79 

175 470 

1.1 3.0 

0.88 2.9 

2. 1 6.2 

75.7 236 

N/A N/A 

18.4 57.9 

0.63 1.8 

N/A N/A 

2.4 7.7 

135 451 

N/A N/A 

2. 1 4.5 

50.6 140 

N/A N/A 

1 .8 5.9 

6.4 15.6 
1 .4 . 4.8 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

95/95 Threshold Maxinun Saq,le with 118Xinun 
(mg/kg) concentration concentration 

(mg/kg) 

15100 28800 TOPSOIL, PLAYA, E-7 

NC 31 VOLCANIC ASH* 

9.0 27.7 TOPSOIL,JUNIPER, E-3 

175 480 VOLCANIC ASH* 

1 .8 10 . VOLCANIC ASH* 

NC 11 VOLCANIC ASH* 

24600 105000 TOPSOIL, GREASEl,IQQO, E-2 

28 320 RINGOLD FM* 

19 110 VOLCANIC ASH* 

30 61 VOLCANIC ASH* 

38200 68100 RINGOLD FM 

14.9 74. 1 TOPSOIL,JUNIPER, E-3 

9160 32300 TOPSOIL, GREASEl,IQQO, E-2 

583 1110 TOPSOIL, PLAYA. E-7 

1.3 3.8 RANDOM SAMPLES, #15 

25 200 RINGOLD FM* 

3090 - 7900 TOPSOIL, PLAYA, E-7 

NC 6 RANDOM SAMPLES, #15 

2.1 14.6 RANDOM SAMPLES, #6 

1390 6060 RANDOM SAMPLES, #12 

NC 3.7 LAB DETECTION LIMIT 

107 140 VOLCANIC ASH* , .. 

79 366 TOPSOIL, JUNIPER, E-3 

NC 6 RINGOLD FM 

37 38.2 RANDOM SAMPLES, #14* 

3307 3180 RANDOM SAMPLES, #6 

53 84.8 RANDOM SAMPLES,#10 

27.4 26.4 RANDOM SAMPLES, #14 

20100 150000 TOPSOIL, GREASEl,IQQO, E-2 

239 1202.9 TOPSOIL, PLAYA, E-7 

13 73.3 RANDOM SAMPLES, #10 

783 1480 RANDOM SAMPLES, #11 
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95/95 Threshold 
Analyte LOO LOO (mg/kg) 

Nitrite N/A N/A NC 

Nitrate N/A N/A 208 

0-Phosphate N/A N/A 12.7 

Sulfate N/A N/A 931 

Maxi111.111 
concentration 

(mg/kg) 

36.5 

906 

225 

12600 

DOE/RL 89-28, Rev. 2 
10/31/94 

Saq,le with aaxi-
concentration 

TOPSOIL, GREASEWOOO, E-2 

HANFORD FM JUDGEMENT, 

RANDON SAMPLES, #10 

TOPSOIL, GREASEWOOO, E-2 
I - . Adapted from DOE RL, 1993, Hanford S1te Background. Part 1, S01l Background for Nonrad1oact1ve 

Analytes, DOE/RL-92-24, Rev. 1. 
N/A • Not available. 
NC= Not calculated. 
• • Offsite. 
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1 APPENDIX C 
2 
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3 TYPICAL RANGES FOR METALS IN SOILS 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 · 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

Element 

Aluminum 
Antimony 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdemum 
Nickel 
Potassium 
Selenium 
Sil icon 
Silver 
Sodium 
Strontium 
Thallium 
Titanium 
Tin 
Vanadium 
Zinc 
Zirconium 

Common Range in Soils (mg/kg) 

10,000 to 300,000 
0.2 to 10 

100 to 3,000 
0.1 to 40 
2 to 100 
0.01 to 7 

7,000 to 500,000 
1 to 1,000 
1 to 40 
2 to 100 

7,000 to 550,000 
2 to 200 
5 to 200 

500 to 10,200 
20 to 3,000 
0.01 to 0.3 
0.2 to 5 
5 to 500 

400 to 30,000 
0.1 to 2 

230,000 to 350,000 
0.01 to 5 

750 to 7,500 
50 to 1,000 
0.1 to 0.8 

1,000 to 10,000 
2 to 200 

20 to 500 
10 to 300 
60 to 2,000 

44 Adapted from Dragun, James, 1988, The Soil Chemistry of Hazardous 
45 Materials, The Hazardous Materials Research Institute, Silver Springs, 
46 Maryland. 
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1 APPENDIX D 
2 
3 MODEL TOXICS CONTROL ACT CLEANUP STANDARDS* (sheet 1 of 2) 
4 
5 The following cleanup standards are derived from MTCA Method A and 
6 Method B. MTCA Method B was used to calculate the appropriate soil cleanup 
7 levels. In cases where sufficient information for calculating cleanup levels 
8 was not available, MTCA Method A standards were used. 
9 

10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
~2 
!3 
.!4 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

i~ 
i1 

941014.1134 

C0q)O\.nd 

Acetone 
Chlorobenzene 
Chloroform 
Methylene chloride 
Toluene 
1,1,1·TCAb 
Trfchloroetheneb 
Xylene& 
Aluninund 

Arsenic 
Anti.anyd 

8ariun9 
8eryll iun 
Cadniun 
Celch111d 

Chromiun (Ill) 
Chromiun (VI) 
Cobaltb,g 
Copperd,g 

Cyanide 
lrond 

Le.P 
Megnesiund 

Manganese 
Mercury 
Nickel9 

Potassfund 
Seleniun 
Silver 
Sodiund 
Thall illlld 
Vanadiunb,g 

Zinc 

•see footnotes on page D-4. 
NA= not available. 

RfD8 

0.1 
0.02 
0.01 
0.06 
0.2 

2 

0.0003 
0.0004e 

0.07 
0.005 
0.001 

1 
0.005 

0.04f 

0.02 

0.14 

o.02e 
o.o5e 

0.005 
o.oos 

o.0009e 

o.oore 
0.2 

Cleanup Cleanup I carcinogenic 
level CPF8 level clessifi·cetion8 

I Cmg/kg) (mg/kg) 

8000.0 NA D 
1600.0 NA D 
800.0 0.0061 163.9 82 

4800.0 0.0075 133.3 82 
16000.0 NA D 

I 

20.oc NA D 
o.sc NA D 

160000.0 NA D 
Data Inadequate for Quantitative Risk Analysis 

24.0 - NA A 
32.0 NA 

5600.0 NA 

400.0 4.3 0.2 82 
80.0 NA 81 
NA NA D 

80000.0 NA D 
400.0 NA A 

NA NA 
3200.0 NA 
1600.0 NA D 

Data Inadequate for Quant itative Risk Analysis 
-

250.0c NA 

NA NA 
11200.0 NA D 

1.0c NA D 
1600.0 NA 

4000.0 NA 
400.0 NA D 
400.0 NA D 

NA NA 
-n.o NA 

560.0 NA 
16000.0 NA D 

0-3 
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54 
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MODEL TOXICS CONTROL ACT CLEANUP STANDARDS• (sheet 2 of 2) 

FOOTNOTES: 

aRfD • Reference Dose 
CPF • Carcinogenic Potency Factor 
A• Hunan carcinogen. 
B • Probable hunan carcinogen: 

B1 indicates li~ited hunan evidence; 
B2 indicates sufficient evidence in animals and inadequate or 

no evidence in hunans. 
D • Not classifiable as to hunan carcinogenicity. 

bUndergoing EPA RfD Work Group Review at the time of the IRIS Dbase check. 

cCleenup levels obtained from MTCA Method A Cleanup Standards for soil. 

dIRIS did not contain entries. 
e 

RfD values were taken from the Health Effect Sllffll8ry Tables. 

fTaken from the Superfund Technical SUJIPOrt Center. 

glRIS did not contain any carcinogenic data. 

IRIS, Integrated Risk Information Syst•, is part of the Hazardous Substances Data Bank, National Library of 
Medicine, Bethesda, Maryland. 

NTCA Method B Soil Cleanup Level Calculations: 

Soil Cleanup Level (...a/kg) 
• (RfD • ABW • UCF • HQ)/(SIR • AB1 • FOC) = 80,000 • Rfd 

Soil Cleanup Level for Carcinogens (~/kg) 
•(RISK• ABW •LIFE• UCF)/(CPF •SIR• AB1 •DUR• FOC) • 1/CPF 

where: 

RfD • Reference Dose (mg/kg/day) 
ABW • Average Body Weight (16 kg) 
UCF • Unit Conversion Factor (10e+6 IV/kg) 
SIR= Soil Ingestion Rate (200 IV/day) 
AB1 • Gastrointestinal Adsorption Rate (1.0) 
FOC • Frequency of Contact (1 .0) 
HQ• Hazard Quotient (1) 

RISK• Acceptable Cancer Risk (10e-6) 
LIFE• Lifetime (75 years) 

CPF • Carcinogenic Potency Factor (Slope Factor) (kg-day/mg) 
DUR= Duration of Exposure (6 years). 

55 WAC 173-340, 1992, "The Model Toxics Control Act Cleanup Regulations," 
56 Washington Administrative Code, as amended. 
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1.0 INTRODUCTION .. 

A number of waste management units located on the Hanford Site in south
central Washington State are being physically and/or procedurally closed in 
accordance with applicable laws, regulations, and agreements. One unit, the 
216-8-3 Pond System (8-Pond), consists of one main pond area, three expansion 
ponds (often referred to as lobes) and the 216-8-3-3 Ditch. This series of 
ponds lies inmediately east of the Hanford Site's 200 East Area (Figure 1-1). 
The 8-Pond has been considered a Resource Conservation and Recovery Act of 
1976 (RCRA) treatment, storage, or disposal (TSO) unit (Ecology et al. 1989, p 
8-2) comprised of the following: 

• Open sectfon of the 216-8-3-3 Ditch·, approximately 3,700 ft 
• 216-8-3 Pond (main pond), approximately 35 acres 
• 216-8-3A Pond (hereafter referred to as the 3A Pond), approximately 

11 acres 
• 216-8-38 Pond (hereafter referred to as the 38 Pond), approximately 

11 acres 
• 216-8-3C Pond (hereafter referred to as the 3C Pond), approximately 

41 acres. 

The 8-Pond receives wastewater from a variety of sources in the 200 East 
Area. The system is fully described in the 216-8-3 Pond System 
C1osure/Postc1osure Plan (closure plan) (DOE 1990). Wastewater enters the 
southwest side. of the main pond via the 216-8-3-3 Ditch. The system is 
designed to handle in excess of 28,000,000 gal/day. The discharge primarily 
consists of atmospheric condensate, cooling water, potable water, and steam 
condensate (DOE 1990, p 3-1). In 1989, over 3,000,000,000 gallons of water 
were dhcharged to 8-Pond (WHC 1990). Much of this is unfiltered, untreated 
water origfoating from the Columbh River. Current discharges to 8-Pond are 
considered nonhazardous. 

Some past discharges to 8-Pond are suspected to have included waste that 
would currently be regulated under RCRA (DOE 1990, p 1-1). Some discharges 
have also included radioactive wastes. 

Analysis of the pond soil and sediments is being conducted to assess the 
possible presence and extent of hazardous waste contamination (DOE 1990, p 7-
1). Initial sampling efforts examined surface soil and sediment composition. 
(For more detail refer to WHC 1991.) Subsequent activities have involved " 
drilling vadose zone boreholes. 

This report sunmarizes the findings of three subsurface (vadose zone) 
temporary characterizatton boreholes: 699-43-41H, 699-42-418, and 699-41-41. 
Areas investigated include the 3A Pond, the 38 Pond, and the 3C Pond (Figure 
1-1). As proposed in the closure plan, one vadose zone borehole was drilled 
in each lobe (DOE 1990, p 7-16). 

1 
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Figure 1-1. The Hanford Site and the Study Borehole Locations. 
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1.1 REGULATORY BACKGROUND 

The ·u.s. Environmental Protection Agency . (EPA) and Washington State 
Department of Ecology (Ecology) jointly administer RCRA in the State of 
Washington. The EPA retains oversight authority while delegating to Ecology 
enforcement of a state program consistent with or more stringent than the 
corresponding federal program. The implementing regulations can be found in 
the Washington Administrative Code (WAC) 173-303, •Dangerous Waste 
Regulations•, and Title 40, Code of Federal Regulations (CFR), Parts 260-270. · 
Ecology's authorization includes administering TSD closures. However, the 
state is currently not authorized to enforce the federal Hazardous and Solid 
Waste Amendments of 1984 (HSWA), which includes RCRA corrective-action 
provisions. 

The U.S. Department of Energy (DOE), EPA, and Ecology have entered into 
an agreement called the Hanford Federal Facility Agreement and Consent Order 
(Ecology et al. 1989), co11111only referred to as the Tri-Party Agreement . This 
agreement affects environmental regulation at the Hanford Site. One of 
purposes of this agreement was to ensure environmental impacts associated with 
past activities are investigated, and appropriate response actions taken as 
necessary to protect human health and the environment. The agreement seeks to 
promote this goal in part, by identifying TSD units, identifying which units 
will undergo closure and promote compliance with relevant RCRA permitting 
requirements. The agreement also establishes •operable units" for addressing 
potential environmental contamination from past practices. 

The B-Pond is identified as a RCRA TSD unit that will be closed in 
accordance with applicable laws and regulations (Ecology et al . 1989, Appendix 
B). The B-Pond is considered an interim status, surface impoundment disposal 
unit (DOE 1990, p 1-1). · 

Although current liquid discharges to the pond are not considered 
hazardous or dangerous, RCRA closure has been necessitated by the concern that 
8-Pond soil and sediments may •contain• hazardous or dangerous waste from past 
activities. Environmental media such as water, soil, or sediments may be 
managed as a hazardous waste when they contain a listed waste (EPA Office of 
Solid Waste and Emergency Response memorandum, Cannon to Jorling, 1989, refer 
to Appendix .C). Generally, regulated hazardous characteristic wastes, for 
instance wastes that are hazardous solely due to corrosivity, are no longer 
regulated hazardous wastes when they loose the characteristic that caused them 
to be managed as such (40 CFR 261.3 (a)(2)(i)). Dilution and neutralizatiGn 
for instance, can render a corrosive hazardous waste as nonhazardous . 

Clean closure requires the demonstration that all dangerous and/or 
hazardous wastes or waste constituents posing any significant hazard to human 
health or the environment have been removed. The Tri-Party Agreement 
describes three types of closure: closure as a landfill, clean closure, and 
procedural closure (Ecology et al. 1989, Action Plan-Section 6.3). Clean 
closure is the planned option for the portion of B-Pond addressed by this 
report: the 3A, 3B, and JC Ponds (DOE 1990, p 1-2). If a unit no longer 
contains significant hazardous waste or constituents, no physical closure 
action may be required. 

According to the WAC 173-303, a specific scheme must be followed in 
determining whether or not a solid waste is a regulated hazardous waste . This 
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scheme requires knowledge of the process by which, the waste was generated and 
the attributes of the waste. Current Washington State designation .procedures 
(WAC 173-303-070), require generators to check their waste per specified 
criteria in a specific order. 

Under the •Dangerous Waste Regulations,• a dangerous waste means a solid 
waste designated via WAC 173-303-070 through 173-303-103 as either dangerous 
waste (DW) or extremely hazardous waste (EHW). Those .regulations use the 
words •hazardous waste• to mean those solid wastes designated by 40 CFR 261, 
and regulated as hazardous by the EPA. This document will henceforth be 
consistent with existing state regulations by using the term •dangerous waste• 
to mean waste regulated by WAC 173-303, including DW, EHW, and EPA hazardous 
wastes. · 

Normally TSO units will have all hazardous substances addressed as part 
of the TSO closure. However, disposal units such as 8-Pond being closed in 
conjunction with an operable unit may have hazardous substances (including 
radioactive constituents) addressed under the Comprehensive Environmental 
Response, Compensation and Liability Act of 1980 (CERCLA) past-practice 
authority (Ecology et al. 1989, Action Plan p 6-4). •Hazardous substances• 
are defined in CERCLA Section 101(14). When investigation shows that a unit 
no longer contains substantial dangerous waste or constituents, any remaining 
CERCLA-only materials would be addressed as part of the past-practice process 
designated for that operable unit (Ecology et al. 1989, Action Plan p 6-4). 

The 8-Pond is part of the 200-BP~ll operable unit (Ecology et al. 1989, 
Appendix C). 

1.2 PHYSICAL AND HISTORICAL smING 

The 8-Pond lies on an arid isolated tract of land near the center of the 
Hanford Site. Water is supplied to the pond system through a series of lines 
exiting the Site's 200 East Area. Water presently flows 1nto the 
approximately 35-acre main pond through the 216-B-3-3 Ditch. 

The vicinity of the main pond has received liquid effluent from ac
tivities in the 200 East Area since 1945. The level of the pond and the 
inflow have changed over time. Originally the pond was supplied through the 
216-8-3-1 Ditch. In 1964 this ditch was replaced by the 216-8-3-2 Ditch. In 
1970 the 216-B-3-2 Ditch was replaced by the 216-8-3-3 Ditch. The 216-8-3-3 . 
Ditch is currently operative. Both the 216-8-3-1 and 216-8-3-2 Ditches were 
radioactively contaminated and were removed from service and filled with soil 
to reduce potential radioactive contaminant mobility. 

The three expansion ponds, the 3A, 38, and 3C Ponds, were placed in 
service much later than the main pond. Flow from the main pond is directed to 
the 3A Pond and then either to the 38 Pond or the 3C Pond. Flow is 
controlled. Use of the 3A Pond co11111enced in October 1983 (DOE 1990, p 2-19), 
The 38 Pond was in service from January -1984 until May 1985. The 3C Pond 
became operational in 1985. 

The 3A Pond is a shallow pond approximately 11 acres and 12 ft deep. It 
was constructed using a cut-and-fill method~ In January of 1984 the dike 
between the 3A and the 38 Ponds and adjacent to the connecting spillway failed 
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(DOE 1990, p 2-19). Overflow from the 3A Pond wa$. contained in the previously 
unused 38 Pond. Flow to B-Pond was reduced, and the 3A and 38 Ponds were · 
removed from service for repairs. · A trench approximately 30 ft wide and 5 ft 
deep was excavated along part of the 3A Pond bottom to increase the pond's 
infiltration capacity. Discharge was resumed to 3A Pond at a temporarily 
reduced rate in the newly excavated area. A new spillway was constructed to 
connect 38 Pond. Debris from the dike failure was removed from 38 Pond . A 
system of infiltration trenches were excavated in 38 Pond. Both ponds were 
fully operational by June 1984. 

The 38 Pond, which is currently dry, is also approximately 11 acres. It 
has not been used since being removed from service in May 1985 (DOE 1990, p 2-
32). After· being removed from service, the area was excavated to a depth 
below the bottom of the former trenches. According to the closure plan, up to 
7 ft of material was excavated from the pond bottom (DOE 1990, p 2-32). 

The 3C Pond, approximately 41 acres in total size, has a series of eight 
partially filled, parallel infiltration trenches into which water from 3A Pond 
is usually channelled. The water in 3C Pond has never risen above the tops of 
the trenches, which cover a much smaller total area than the pond itself. The 
trenches are not usually wet along their entire length. The water level and, 
therefore, the area wetted longitudinally vary with time. 

A contingency pond, 216-E-28, was constructed in 1987 to provide 
emergency overflow capability for B-Pond. This contingency pond lies north 
and slightly west of the main pond . The area is dry and has never been used . 
The contingency pond is mentioned in this report only because it was one of 
two sites used to generate background values for earlier comparisons (WHC 
1991). 

Sagebrush and native plants populate the undisturbed areas around B-Pond. 
Typical littoral vegetation is naturally developing along the edge of the 3A 
Pond and the trenches of the 3C Pond. Each of the three expansion ponds is 
circumscribed by graveled and/or unimproved roads. Some adjacent areas 
disturbed by spillway construction, etc. have been revegetated . 
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2.0 DISCUSSION OF RECENT WAST.E HISTORY 

This section su11111arizes dangerous waste releases to 8-Pond since 
October 1983 as described in the closure plan (DOE 1990). · The general period 
of operation for the expansion ponds was as follows: 

3A Pond: October 1983 -- present . 
38 Pond: January 1984 -- May 1985 
3C Pond: May 1985 -- present. 

8-Pond had two points of inflow during the period from 1983 through 1992. 
Water continuously flowed into the 216-8-3-3 Ditch via a pipe at the headend. 
In addition, midway to the main pond, flow was supplemented by effluent from 
the 216-A-29 Ditch. Wastewater discharged at the headend of the 
216-B-3-3 Ditch since October 1983 has included raw water, sanitary (potable) 
water, cooling water, steam condensate, filter backwash from the water 
treatment plant, etc. (DOE 1990, p 3-2). No contributing source has been 
identified as a dangerous waste. 

The unlined 216-A-29 Ditch is a separate TSO unit. It had been used as 
an open ditch conveying wastewater to 8-Pond. In 1991 it was deco11111issioned 
and backfilled. Wastewater from the PUREX chemical sewer line had been 
routinely released to the 216-A-29 Ditch before entering B-Pond. The open 
216-A-29 Ditch extended over 2,000 ft before discharging into the 
216-8-3-3 Ditch of B-Pond. 

The closure plan (Rev. 0) lists the Plutonium/Uranium Extraction (PUREX) 
Plant chemical sewer line as the most likely contributor of any dangerous 
waste to B-Pond while the expansion ponds were operable (DOE 1990, p 4-3). 
Documented releases were assessed (DOE 1990, p 4-6). The following chemicals 
were traceable components of the chemical sewer line wastewater: potassium 
hydroxide, sodium hydroxide, cadmium nitrate, hydrazine, nitric acid, and 
sulfuric acid (DOE 1990, Table 4-3). A single documented release to the PUREX 
chemical sewer of solution containing a11111onium fluoride and ammonium nitrate 
occurred in July 1985 (DOE 1990, p 4-7). 

The chemical sewer line wastewater was conservatively judged to be a 
regulated dangerous waste during some of those documented releases. Ap
plicable designation codes are D002, WT02, Ul33, WTOl and D006. These 
constitute all dangerous waste numbers listed on Revision 3 of the Part A, .... , 
For111 3, Dangerous Waste Permit Application submitted for B-Pond (DOE 1990, p 
1-10). ·The last chemical sewer discharge suspected of being a dangerous waste 
occurred in 1986 (DOE 1990, Table 4-3). 

Each of the above releases to the 216-A-29 Ditch was designated as a 
dangerous waste based on characteristics or criteria, except for those 
releases containing hydrazine, a •listed• discarded chemical product (Ul33) 
(DOE 1990, Table 4-3). Wastes designated D002 are deemed hazardous based on 
corrosivity; D006, WTOl and WT02 wastes are regulated because of their 
toxicity. These designations were not made on the average or representative 
flow, but were based on specific incidences when high concentrations of 
chemicals were documented to have been released from the chemical sewer line 
to the 216-A-29 ditch. 
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The chemical sewer line wastewater attributes were estimated based on 
process knowledge, and were not measured nor estimated at the point that the 
216-A-29 Ditch empties into the 216-8-3-3 Ditch of 8-Pond. The closure plan 
specifically states that these designations were •at the point the chemical 
sewer line enters the environment• (DOE 1990, p 4-6). Further attenuation 
would occur as the liquid waste stream flowed the full length of the 216-A-29 
Ditch, mixed with the additional flow of the 216-8-3-3 Ditch, and dispersed in 
the main lobe before any flow to 3A, 38, or -3C Ponds. 

8 



9 13318.1391 
WHC-SO-EN-AP-104 Rev. 0 

3.0 SAMPLING ACTIVITIES 

A Westinghouse Hanford Company (Westinghouse Hanford) sampling plan, 
216-8-3 Pond Characterization of the Hazardous Waste Inventory in the Near
Surface Soi1 and Sediments (WHC 1989a), in conjunction with approved 
modifications and procedures, has been used in the B-Pond site charac
terization effort. The sampling plan sets forth a phased approach toward 
characterizing the soils and sediments of B~Pond. 

Phase 1 was an initial sampling effort assessing near-surface soil 
contamination within the main pond, the 216-B-3-3 Ditch, and the three 
expansion ponds. Phase 1 included measuring constituents in two types of 
background areas in the vicinity of the site. Phase 1 activities are 
su11111arized in Phase l Characterization of the 216-8-3 Pond System (WHC 1991). 

Phase 2 is planned as an extension of the Phase 1 characterization work 
using data and knowledge gathered from Phase 1 and Phase 3. 

Phase 3, the subject of this report, examines the vertical distribution 
of potential contaminants beneath the surface soil. Field activities involved 
drilling one vadose zone borehole in each of the expansion ponds. Soil 
samples were collected and submitted for chemical analyses similar to those 
performed in Phase 1. Additionally, some nonchemical data were collected in 
conjunction with the drilling effort. Each hole was logged by a qualified 
geologist as drilling was performed. Some samples were submitted for physical 
analyses, such as grain size. Gross ga11111a logging was also performed on each 
borehole. 

3.1 OBJECTIVE AND SCOPE 

The objective of Phase 3 characterization sampling was to collect data 
addressing the issue of potential vadose zone chemical contamination with 
dangerous waste. Efforts focused on the subsurface of the three expansion 
ponds. The current closure plan has proposed to address potential subsurface 
contamination in the main pond with the remedial activities of the operable 
unit, 200-BP-ll. This report sumarizes Phase 3 activities and findings. 

This investigation was limited to the vadose zone, the portion of the 
earth's crust above the water table. •soil• is meant to be understood in the 
context· of environmental cleanup regulations. This report does not address 
groundwater. 

3.2 ANALYTES INVESTIGATED 

Although B-Pond was declared a RCRA TSO unit, current discharge to the 
unit 1s nondangerous waste. Although releases from the PUREX chemical sewer 
line to the 216-A-29 Ditch TSO have been documented, existence of the 
regulated characteristics or criteria in the downstream TSO (B-Pond) have been 
postulated, but · not demonstrated. Substances of concern are concentrations · of •· 
a potential waste residual that could cause the water, soil/(sediment), or 
subsoil to be managed as a dangerous waste under Ecology's •Dangerous Waste 
Regulations,• (WAC 173-303). 
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_ Constituents ·and/or attributes not regulated under the •Dangerous Waste 
Regulations• are reported as part of the site characterization. It should not 
be inferred that all analytes are pertinent to determining whether or not a 
RCRA dangerous waste is present. For instance, the characteristic of radioac
tivity is not a criterion for determining whether or not a waste is a RCRA 
dangerous waste; however this information may be applicable to later CERCLA 
work at the site. With regard to listed waste, generally detection in an 
environmental media such as soil or sediment is sufficient to be of regulatory 
concern. However, the EPA has allowed hazardous waste management to cease 
when the constituents are less than de minimis levels--most co11111only those 
posing no health threat when directly ingested. 

Inorganic parameters measured in Phase 3 include those listed ·in 
Table 3-1. . 

Table 3-1. Inorganic Parameters. 

Analyte EPA Method Analyte EPA Method 
Aluminum 6010 Magnesfom 6010 
Anmonia 350.3 Manganese 6010 
Antimony 6010 Mercury 7471 

I 

Arsenic 7060 Molybdenum 6010 
Barium 6010 Nickel 6010 
Beryllium 6010 Nitrate 300.0 
Boron 6010 Potassium ' 6010 
Cadmium 6010 Selenium 7740 
Calcium 6010 Silicon 6010 
Chloride 300.0 Silver 6010 
Chromium 6010 Sodium 6010 
Cobalt 6010 Sulfate 300.0 
Copper 6010 Sulfide 376.1 
Cyanide 9010 Thallium 7841 I 

Fluoride 300.0 Vanadium 6010 
Iron 6010 Zinc 6010 
Lead 7421 

Split samples were analyzed and reported according to Contract Laboratory 
Program (CLP) protocol found in the March 1990 Statement of Work (SOW) for 
Inorganic Analysis. The following inorganic analytes were reported for split 
samples: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, 
chromium, cobalt, copper, cyanide, iron, lead, magnesium, manganese, mercury, 
nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc. 

Organic compounds evaluated at the primary laboratory include those 
listed in Table 3-2. 
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Table 3-2. Organic Param~~ers. 

Analytical Class EPA/Other Analytical Class EPA/Other 
Method Method 

Pest1c1des/Polychlorinated 8080 Dioxins/Furans 8280 
biphenyls (PCBs) 
Herbicides 8150 .Volatile Organic ACD 24401 

Compounds 
Organophosphorous 8140 Base/Neutral/Acid ACD 247oz 
Pesticides (BNA) Compounds , 

2 Labor• tory•1pec:fffc, vol1tfl• org•nfc •n1lyaf1 (VOA) •thod baaed on CLP protocol. 
Labor1tory••pec:fffc, beH/neutr• l/•cfd (BIIA) •n1lyaf1 •thod be1•d on CLP protocol. 

The specific chemicals reported for each of the above categories can be 
found in Appendix A. These lists contain only those routinely reported 
compounds in each class. Additional volatile and semivolatile compounds could 
be reported as tentatively identified compounds (TICs). 

Some split samples were also analyzed and reported according to CLP 
protocol for the following organic analytes: 

Target Compound List Volatiles (CLP SOW 2/88--Rev. 5/89) .: 
Target Compound List Semivolatiles (CLP SOW 2/88--Rev. 5/89) 
Pesticide and PCB Target Compounds (CLP SOW) 

One split, sample BOOGW5, was analyzed for semivolatiles by EPA 8270. 

Radioactivity mea1ourements were also made on Phase 3 soil samples. Gross 
alpha, beta activity, Sr, and ga11111a activity radiochemical analyses were 
conducted using EPA-900 series procedures. 

A sample key showing sample identification numbers and associated field 
data can be found in Table 3-3. 
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S1111ple Type 

800FK6 Reg 
800FIC7 Reg 

800FIC8 Reg 

800FIC9 Reg 

BOOFLO Reg 

800FL1 Reg 

BOOFL2 Phys 

800FL3 Blank 

800FL4 Reg 

BOOGR9 F~ 
800GSO Reg 

BOOGS1 Reg 

BOOGS2 Reg 

800GS3 Reg 

800GS6 Phys 

800GS4 Reg 

800GS5 Spl ft 
800GS7 Phys 

800GS8 Reg 

800GS9 Reg 

800GT0 Phys 

800GT1 Reg 

800GT2 Phys 

800GT3 Blank 

800GT4 Reg 
BOOGTS F~ 

800GT6 Spl ft 
800GT7 Reg 

·800GT8 Reg 

BOOGT9 Phys 

800GVO Reg 

BOOGV1 llri 

BOOGVZ Reg 

800GV3 F~ 
BOOGV4 Split 

BOOGVS Reg 
800GV6 Reg 

800GV7 Reg 

800GV8 Reg 
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Table 3-3 . B-Pond Phase 3 Borehole Sample Key . 
(3 sheets) 

Pond Depth• Collection lntervalb Cluafffcation 
Date frca Borehole Log 

3A 6.5 2/7/91 4.95 7.55 Silty Sand 

3A a.5 2/7/91 6.9 10.2 • 
3A 10.5 2/7/91 9.6 11.75 Sand 

3A 13 2/7/91 11.a 14.0 Sandy Gravel 

3A . 14.5 2fl/91 13.5 15.7 • 
3A 16 2/8/91 14.7 17.0 • 
3A 21.5 2/11/91 20.4 23 • 
3A --- 2/11/91 NA (Silica Sand Control s...,1., 
3A 28 2/11/91 26.4 29.3 Sandy Gravel 

3A 28 2/11/91 26.4 29.3 • 
3A 31.5 2/11/91 30.5 32.6 • 
3A 36.5 2/12/91 35.55 .37.71 Sandy Gravel/ Slightly 

Silty Sand/ Sand 

3A 42 2/13/91 40.4 43.25 Sand 

3A 46.5 2/13/91 45.45 48.0 • 
3A 52" 2/14/91 51 .13 54.10 Silty Sand 
3A 52.5 2/14/91 51 . 13 54. 10 Sandy Silt 

3A 52.5 2/14/91 51 . 13 54.10 • 
3A 54.5 2/14/91 53.0 55.6 Sandy Silt/ Sand 
3A 57 2/14/91 56 58.4 Sand 
3A 66.5 2/15/91 65.35 67.65 Sandy Gravel 
3A 68.5 2/15/91 67.5 69.65 Sand 

3A 77 2/19/91 75.7 77.90 • 
3A 77 2/19/91 75.7 77.90 • 
3A --- 2/20/91 NA (Silica Sand Control 

Sa.,le) 

3A 85.5 2/21/91 84. 1 16.68 Sand 

3A 85.5 2/21/91 84. 1 16.68 • 
3A 85.5 2/21/91 84. 1 16.68 • 
3A 97 2/21/91 95.7 98.3 Sandy Gravel 

3A 102 2/22/91 101.6 102.2 Slightly Silty, 
Slightly Gravelly Sand 

3A 102 2/22/91 101.6 102.2 • 
3A 122 2/26/91 120.7 123.2 Sandy Gravel 

3A --- 2/27/91 11A (Si lica Sand Control 
~l•> 

3A 131 2/27/91 129.9 132.05 Sandy Gravel 

3A 131 2/27/91 129.9 132.05 • 
3A 131 2/27/91 129.9 132.05 • 
3A 143.5 2/28/91 142.75 143.85 • 
38 1 3/4/91 0 2 Sfl ty Sandy Gravel 
38 3.5 3/4/91 2.5 4.5 • 
38 5.5 3/4/91 4 6.55 • 
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Table 3-3. 8-Pond Phase 3 Borehole Sample Key. 
(3 sheets) · 

Saple • Typa Pond Depth8 Collection lntervelb CleHiffcetfon 
Date froa Borehole Log 

B0OGV9 Blri 38 ... 3/5/91 11A (Sflfc:a Send Control 
Saple) 

B0OGWO ... 38 7.5 3/5/91 6.2 1.4 Send 
BOOGW1 ... 38 9.5 3/5/91 1.2 10.15 • 
BOOGW2 Phya 38 9.5 3/5/91 1.2 10.15 • 
BOOGW3 ... 38 13 3/5/91 11.4 14.1 Sandy Gravel 
BOOGW4 Fdup 38 13 3/5/91 11.4 14.1 • 
BOOGWS Spl ft 38 13 3/5/91 · 11.4 14.1 • 
BOOGW6 Reg 38 16 3/5/91 14.4 17.1 Silty Sandy Gravel 
BOOGW7 Phya 38 16 . 3/5/91 14.4 17.1 • 
BOOGW8 ... 38 21 3/6/91 19.2 22.5 • 
B0OGW9 ... 38 28 3/6/91 25.9 29.6 • 
B00GX0 Phya 38 za· 3/6/91 25.9 29.6 • 
800GX1 Phya 38 21 3/6/91 25.9 29.6 • 
BOOGX2 ... 38 31 3/6/91 29.5 32.2 • 
800GX3 R .. 38 35.5 3/7/91 34.0 36.8 • 
800GX4 Reg 38 40 3/7/91 38.8 41.4 • 
800GX5 ... 38 52 3/8/91 50.8 52.95 Silty Sandy Gravel/ 

Sfl t:y Gravel 
800GX6 Reg 38 61.5 3/8/91 60.0 62.6 Silty Sandy Gravel/ 

Send 
800GX7 Phya 38 61.5 3/1/91 60.0 62.6 • 
BOOGX8 R .. 38 70.5 3/1/91 69.6 71.1 Sil t:y Sandy Gravel 
B00GX9 Phya 38 73 3/11/91 n.zs 74.15 • 
B0OGY0 Blri 38 --- 3/12/91 11A (Silica Send Control 

S-.,le) 
800GY1 R .. 38 10.5 3/12/91 79.75 11.5 Gravelly Send 
800GY2 Fdup 38 10.5 3/12/91 79.75 11.5 • 
800GY9 Spl ft 38 10.5 3/12/91 79.75 11.5 • 
BOOGZ0 Phya 38 14.5 3/12/91 83.0 15.9 Silty Sandy Gravel 
800GZ1 Phya 38 14.5 3/12/91 83.0 15.9 • 
B00GZ2 Reg 38 90.5 3/12/91 19. 91.15 • 

-

BOOGZ3 Reg 38 105 3/14/91 103.9 106.35 • 
BOOGZ4 Phya 38 105 3/14/91 103.9 106.35 • 
B0OGZ5 Phya 38 105 3/14/91 103.9 106.35 • 
BOOGZ6 R .. 38 111.5 3/15/91 117.5 119.3 Sflt 

800GZ7 Phya 38 111.5 3/15/91 117.5 119.3 • 
B00GZI ... 38 123.5 3/11/91 122.3 124.7 • 
BOOHOO ... 3C 1 3/15/91 0 2 Sandy Gravel 

BOOH01 R .. JC 3 3/15/91 1.5 4 • 
B00H02 R .. 3C 5 3/15/91 3.17 5.1 • 
BOOH03 Reg 3C 7 3/11/91 5.93 7.95 • 
BOOH04 ... 3C 9 3/11/91 7.93 9.73 • -

B00H05 Fdup 3C 9 3/11/91 7.93 9.73 • 
-
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Table 3-3. 8-Pond Phase 3 Borehol~ Sample Key. 
(3 sheets) 

Sallple Type Pond Depth8 Collect;on lntervalb Date 

BOOH06 Reg JC 11.5 3/18/91 10.6 
BOOH07 · Split JC 11.5 3/18/91 10.6 

BOOH08 Phys 3C 12.5 3/19/91 11.7 
800H09 ... 3C 16 3/19/91 15.0 

BOOH10 "llri 3C --- 3/20/91 11A 

BOOH11 Reg 3C 20.5 3/20/91 19.5 

BOOH12 Phys 3C 26.5 3/20/91 25.6 
800H13 Phys 3C 26.5 3/21/91 25.6 
800H14 Ret 3C 30 3/21/91 29 

BOOH15 Reg 3C 36 3/25/91 34.a 
BOOH16 Reg 3C 40.5 3/25/91 39 
BOOH17 F- 3C 40.5 3/25/91 39 
BOOH18 Ret 3C 50 3/25/91 48.a 
800H19 Ret 3C 60 3/26/91 59.3 
BOOH20 Reg 3C 70.5 3/27/91 69.3 
BOOH21 Blank 3C --- 3/27/91 11A 

BOOH22 Phys 3C 78 3/27/91 76.9 
800H23 Reg 3C 10 3/27/91 7'9.4 
BOOH24 Spl It 3C 10 3/27/91 7'9.4 

• b Logbook Interval • idpoint rcumd to the cloant 1/2·ft. 
c Source: Project Field Logbook. 

Saple collected fro• l inera 51.6·52. 1 ft belOlf surface. 
Type: . 

Reg • Regular aaple for dl•;cal -lysis 
Phys • 5-le for physical analys;s 

11.93 
11.93 

13.7 
17.0 

21.5 
21.a 

21.a 
31 
37.6 
41.a 

41.a 
so.a 

61.1 
71.5 

7'9.4 
10.9 

10.9 

Clusfflcatlon 
fr• lorehole Log 

Sandy Gravel/ Sand 

• 
Sand 

Gravelly Sand 

(Silica Sand Control 
Saple) 

Sandy Gravel 
Gravel 

• 
Slllhtly Gravelly Sand 

Sandy Gravel 

• 
• 
• 
• 
• 
(Silica Sand Control 
S~le) 

Sandy Gravel 

• 
• 

Blant • field orl9ln11tlld, ~IJafflt "blri• silica sand S111Ple for Ql•fcal -lyals 
F- • Field -llc• te Sllll!ple for dl•ical -lyais 
Split• Split S11111Ple for lndepeudent dl•;cal .. tya;• 
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3.3 DESCRIPTION OF FIELD ACTIVITIES 

3.3.1 The 3A Pond 

Several months before drilling, clean fill was used to construct a pad 
extending over a small portion of 3A Pond. This pad was located along the 
north shore of the pond, approximately 25 yd from the east corner. 

Field sampling was initiated at the 3A Pond. The borehole, BH 3A-l, 
(later designated 699-43-411) penetrated the former pond bottom. The first 
sample submitted for chemical analysis was collected February 7, 1991. 
Samples were planned at 2-ft intervals for the first 10 ft below the former 
pond bottom and at decreasing intervals thereafter until reaching groundwater. 
All depths were referenced to the ground surface. The pond bottom was 
encountered at approximately 6.5 ft. 

A cable tool drilling rig was used to drill the borehole. Drill rigs are 
decontaminated before use. Samples were collected using a 5-in. outside 
diameter stainless steel split tube with stainless steel liners. A 10-in. 
outside diameter, schedule 40 casing was first used, followed by 8- then 6-in. 
The 10-in. casing string was set at Z0.4 ft. The 8-in. casing was set at 
77.7 ft. Samples were collected per procedures of the Env1ronmenta1 Invest1-
gat1ons and Site Character1zation Nanual, WHC-CM-7-7 (WHC 1989b). Samples for 
chemical analysis were placed in supplier-cleaned glass bottles. 

Samples were screened for radioactivity using hand-held instruments. 
A field photoionization detector (PID) was used to monitor for organic vapors. 
No evidence of radioactive or organic contamination was found. Aliquots 
submitted to an onsite laboratory also revealed no evidence of radioactive 
contamination. All aliquots were found to be below applicable administrative 
limits for release from all radiologic controls. Applicable limits during the 
project were detectable readings above background with field instruments or 
laboratory results exceeding either 60 pCi/g alpha or ZOO pCi/g total 
activity, including beta/gamma. 

Gross gamma logging was performed on three separate days: 

J2lli 
February 8, 1991 
February 20, 1991 
March 1, 1991 

LOG INTERVAL CEI> 
5-19 
4-79 

45-142. 

. ., 

Larger cobbles and boulders made drilling difficult at approximately the 
100-ft level. After samples BOOGT8 and BOOGT9 were collected (101.0-
102.Z ft), hardtooling was first employed. This required the addition of some 
raw (Columbia River) water to the borehole. Drilling improved below 105 ft, 
and hardtooling was discontinued. A small amount (approximately 0.5 gal) of 
raw water was required at 112 ft to get recovery in the core barrel. The next 
sample interval was 120.7-123.2 ft, sample BOOGVO. 

The final sample from the 3A Pond borehole was collected February 28, 
1991 from a recorded depth of 142.75-143.85 ft. Recovery in the split spoon 
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was estimated at only 50 percent. Observations in the field log note the 
sample as •very wet.• The water level was measured at 142.75 ft from the 
surface. Later, the casing was removed, and the borehole was backfilled, 
abandoned, and marked according lo standard procedures--Plugging and 
Abandoning Characterization Boreholes Environmental Investigation Instruction 
(Ell) 6.5 (WHC 1989b). .. 

3.3.2 The 3B Pond 

A cleaned cable tool drilling rig was set up at 38 Pond in late 
February 1991. The borehole, 8H 38-1, (later designated 699-42-418) was 
located in the center of the dry lobe. Drilling equipment was routinely 
cleaned per Ell 5.4 (WHC 1989b) before delivery/use at the site. Likewise, 
direct contact -sampling equipment (split tube assemblies, bowls, spoons, etc.) 
is specially cleaned before use per Ell 5.5, 1706 KE Laboratory 
Decontamination of RCRA/CERCLA S111pling Equipment, (WHC 1989b). 

Sampling was initiated March 4, 1991. The first sample, BOOGV6, was 
collected with a split tube over the Oto 2-ft interval. Recovery of 
sample BOOGV6 and the next two samples was estimated at 50 percent because of 
the coarse gravelly nature of the soil. Finer material was found below a 
depth of 7 ft. 

Drilling method and sampling frequency were similar to the:other two 
boreholes. Samples were planned at 2-ft intervals for the first 10 ft and at 
decreasing intervals thereafter until reaching groundwater. Samples were 
collected as previously described for the 3A Pond, except that there was no 
fill material overlying the area to be investigated. All depths were 
referenced to the ground surface. The 10-in. casing string was set at 
21.1 ft. The 8-in. casing was set at 78.2 ft. Samples were screened with 
field instruments for radioactivity and/or hazardous organic vapors. No 
evidence of radioactivity or organic vapors was found. 

Gross ganma logging of the 38 Pond borehole was also performed on the 
following three separate days: 

nm 
March 6, 1991 
March 11, 1991 
March 19, 1991 

LOG INTERVAL <EI> 
5-21 
4-79 

45-122. 

The borehole was advanced by drive barrel to approximately 74 ft before . 
it was necessary to add any water. Only 1 gal of raw water was added to 
progress drilling. This was about 6 ft above the next sample interval, 79.8 -
81.5 ft. Two samples, BOOGYl and BOOGY2, were taken for chemical analysis 
from the bottom two liners at this next interval. 

A sample for physical analysis, BOOGZO, ·was collected from an interval 
beginning at 83.0 ft. Although recovery in the split tube was good (est. 75 
percent), there was insufficient volume for a representative grain size 
analysis because of the amount of cobble. Sample 800GZ1 was subsequently 
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collected from the 5-in-diameter drive-barrel cleanout and submitted for grain 
size. 

Hard-tool drilling was required at 95-103 ft and at 109-113 ft. Thirty 
gallons of raw water were used. Samples for chemical analysis potentially 
affected by added raw water are BOOGZ3, BOOGZ4, and BOOGZ6. In each case, 
several feet of soil remained above the respective intervals when the last of 
the water was added. · 

The final sample, BOOGZS, a wet silt, was collected March 18, 1991. 
Final depth of the borehole was 124.7 ft. The casing was later pulled and the 
borehole abandoned per standard procedures (WHC 1989b, Ell 6.5). 

3.3.3 The 3C Pond 

Sampling in 3C Pond began on March 15, 1991. The borehole, BH 3C-l, 
(later designated 699-41-4) was located on dry ground between trenches in the 
northwest quadrant of the lobe. The water surface in the adjacent trench was 
several feet below ground level at the borehole. The 3C Pond (a series of 
trenches) was in active use at the time of this investigation, similar to 3A 
Pond. 

Drilling and sampling methods were identical to those previously 
described. As with boreholes drilled earlier, sampling was more: frequent in 
the top portion of the_ borehole. Field monitoring of the samples showed no 
radioactivity or hazardous organic vapors . Five samples were collected in the 
first 10 ft. Samples for chemical analysis were collected using a 5-in . 
outside-diameter split tube sampler. The 10-in. casing string was set at 32.1 
ft. An 8-in. casing was used for the remainder of the borehole. 

Most of the borehole was wet. Early samples were damp, but moisture 
appeared to increase at about 18 ft. When drilling started at 19 ft, 
March 20, there was no standing water in the hole. However, some difficulty 
was experienced keeping material in the drive barrel . Moisture was a factor . 
Poor sample recovery limited planned analyses in the 20-25 ft range. On the 
morning of March 21, there was standing water in the hole • . The starting depth 
was 27.8 ft. Moist conditions abated, but did not cease for the remainder of 
the borehole. 

Gross ganma logging at the 3C Pond was performed on two days as follows: 

l2lli 

March 22, 1991 
March 28, 1991 

LOG INTERVAL CET) 
5-32 
0-77. 

Soil below 74 ft was noticeably wetter. Intermittent saturated zones 
were experienced to 80 ft. It was decided to terminate the borehole at this 
level because of continuing high moisture conditions. Ffoal depth of the 
borehole was 80.9 ft. 
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The casing was removed and the borehole filled and abandoned in 
accordance with standard procedures (WHC 1989b, Ell 6.5). As with previous 
sites, a brass survey marker was placed at the location. 

Sample BOOGSS, originating from the borehole at the 3C Pond, was later 
reported by the laboratory as sample BOOGS. Based on date of submittal, 
analyses requested, and review of documentation associated with the sample 
this was determined to be simply a typographical error on the part of the 
laboratory and will not affect interpretation of the results. 
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4.0 SUMMARY OF RESULTS 

4.1 ORGANIC CHEMICAL RESULTS 

Organic analyses were performed on a subset of project samples in 
accordance with project plans. All regular samples identified below were 
analyzed for pesticides/PCBs, herbicides, organophosphorous pesticides, 
volatile organic compounds, and BNA compounds. 

3A Pond: BOOFK6, BOOFK7, BOOFKS, BOOFK9, BOOFLO, BOOFll, BOOFL4, BOOGS4, 
BOOGS9, BOOGT7, BOOGVS 

38 Pond: BOOGV6, BOOGV7, BOOGVS, BOOGWO, BOOGWl, BOOGW3, BOOGWS, BOOGX6, 
BOOGZ2, BOOGZ6, BOOGZS 

3C Pond: BOOHOO, BOOHOl, BOOH02, BOOH03, BOOH04, BOOH06, BOOH14, BOOH19, 
BOOH23 

A subset of the above were analyzed for dioxin and furan homologs. This 
included all samples except BOOGX6, BOOGZ2, BOOGZ6, BOOGZS, BOOHOl, BOOH04, 
BOOH06, BOOH14, BOOH19, and BOOH23. More analyses were performed than were 
requested by Westinghouse Hanford. One planned dioxin analysis ,{sample BOOHOl 
from 1.5- to 4-ft level of 3C Pond) was inadvertently omitted by the laborato
ry. An examination of the Sample Analysis Request forms shows the primary 
laboratory did not correctly forward requests/samples to their subcontracted 
laboratory. 

Results of silica sand samples {BOOFL3, BOOGV9, BOOHlO), field duplicates 
(BOOGW4, BOOHOS, BOOGR9) and split samples (BOOH07, BOOGWS, BOOGSS) are 
discussed with each group su11111ary appearing below. 

Results of all regular samples analyzed for organic compounds are 
summarized in Table 4-1. Organic constituents of interest were generally 
undetected. 

Nearly all results have been qualified as estimated, flagged with a •J• 
by Westinghouse Hanford's Office of Sample Management {OSM). The most common 
reason is the comparison of sample {soil) holding times before extraction t,o, 
holding times applicable to water matrices. Compounds not on routine target 
lists may have been reported as TICs. All TICs were routinely qualified as 
estimated, •J•, by the reporting laboratory. 
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4.1.1 Pest1c1des/PCBs 

Tables 4-2 and 4-3 su11111ar1ze results of the pest;c1des/PCB analyses. 
Table 4-2 is based on the results of the 31 regular soil samples sent to the 
primary laboratory. Table 4-3 shows the numerical results of each of the 
three samples sent to the split laboratory. All regular, field duplicate, 
field split, and silica sand sample results are provided in Appendix A. 

All pesticides and PCB results were reported as nondetectable by the 
laboratory, or were qualif;ed as nondetected upon validation. Some laboratory 
reagent blanks at the primary laboratory conta;ned traces of target analytes 
(Arochlor-1254, beta-BHC, and Lindane). Some i11111ediately associated B-Pond 
so;1 samples also contained those analytes at very low levels--less than the 
valid sample quantitat;on limit (SQL). Consistent with established data 
validation protocol, OSM qualified some data as undetected at the SQL based 
upon results of laboratory reagent blanks. No other analytes were reported by 
the laboratory without an undetected c•u•) laboratory qualification. 

All samples, including silica sand and field duplicates, were extracted 
outs;de the 7-day criterion applicable to certain water analyses, and were 
thus qualified •J• by Westinghouse Hanford. All extracts were analyzed within 
the allotted 40 days following extraction. High surrogate recovery on sample 
BOOHOl also contributed to Westinghouse Hanford's •J• qualification for all 
analytes of that sample, although no target compounds were found. Recovery 
was 193 percent, slightly outs;de the laboratory-reported quality control (QC) 
limits of 20-150 percent for a 105-pg/Kg nominal spike. 

Results of each of the three silica sand and field duplicate samples were 
consistent with the above. All values were reported as undetected by the 
laboratory or were qualified as undetected at the SQL. All six samples were 
reported with sub-SQL concentrations of arochlor-1254, and were qualified as 
undetected at the SQL. Two silica sand field blanks (BOOFL3 and BOOHlO) and 
one field dupl;cate (BOOGR9) reported by the laboratory w;th less than SQL 
traces of lindane were subsequently qualified as undetected at the SQL based 
on laboratory reagent blank results. The field duplicate BOOGR9 contained a 
trace of beta-BHC (0.77J pg/Kg) that was qualified as undetected at the SQL 
(13 pg/Kg). No trace of beta-BHC was found ;n the associated regular sample , 
BOOFL3; laboratory reported value, 13 U pg/Kg. 

Split samples were analyzed according to criteria set forth in the CLP 
for pesticide and PCB target compounds. Validated results are shown in Table 
4-3. Results confirm those of the primary laboratory . Targeted compounds 
were undetectable in site samples. Compounds for which there were trace 
contamination problems at the primary laboratory were undetected ;n samples 
analyzed at the split laboratory . One split sample, BOOGSS, was also 
associated w;th a high surrogate spike recovery. This was attributed to a 
co-eluting interference. Seven of 12 matrix spike recoveries were outside EPA 
QC lim;ts. Although all analytes were undetected, results for BOOGSS were 
consequently qualified •J• by Westinghouse Hanford. 
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Table 4-2. Pesticides/PCB Sample·R~sult Sumary 
-- 31 Regular Samples. 

ALL RESULTS DETECTION LIMIT 
ANALYTE CAS t c DETECTION RANGE 

LIMIT 7 N/ICI 

4,4 1 -DDE 72·55•9 , .. 25 UJ • 310 UJ 
4,4 1 ·DDD 72-54·8 YN 25 UJ • 310 UJ 

4,4 1 •DDT 50-29•3 , .. 25 UJ • 310 UJ 

Aldrfn 309-00-2 YN 13 UJ • 160 UJ 

alpha BHC 319-84-6 , .. 13 UJ • 160 UJ 

beta BHC 319-85-7 , .. 13 UJ • 160 UJ 

delta BHC 319-86-a , .. 13 UJ • 160 UJ 

•- IHC (Lfndane) 58-89-9 , .. 13 UJ • 160 UJ 
alpha•Chlorodane 5103-71-9 YN 130 UJ • 1600 UJ 

•-·Chlorodane 5103-74·2 , .. 130 UJ • 1600 .UJ 
Dieldrfn 60•57·1 . YN 25 UJ • 310 UJ 
Endoaulfan I 959-98·1 , .. 13 UJ • 160 UJ 
Endoaul fan 11 33213-65•9 , .. 25 UJ • 310 UJ 

Endoaulfan sulfate 1031·07·1 , .. 25 UJ • 310 UJ 
Endrfn 72·20·1 , .. 25 UJ • 310 UJ 
Endrin Ketone 53494-70·5 , .. 25 UJ • 310 UJ 
Heptachlor 76•44·1 , .. 13 UJ • 160 UJ 
Heptachlor Epoxide 1024-57-3 YN 13 UJ • 160 UJ 
Nethoxyc:tllor 72-43-5 Yes 130 UJ • 1600 UJ 
Toxaphene 8001-35-2 YN 250 UJ • 3100 UJ 
Arochlor 1016 12674-11·2 , .. 120 UJ • 180 UJ 
Arochlor 1221 11104•28·2 YN 120 UJ • 180 UJ 
Arochlor 1232 11141·16·5 , .. 120 UJ • 180 UJ 
Arochlor 1242 53469·21·9 , .. 120 UJ • 180 UJ 
Arochlor 1248 12672·29·6 , ... 120 UJ • 180 UJ 
Arochlor 1254 11097-69•1 , .. 240 UJ • 360 UJ 
Arochlor 1260 11096-82·5 YN 240 UJ • 360 UJ 

u 
J CGlllpOU'ld i,aa analyzed for but not detected at the stated lf• ft. 

Indicates an Ntf•ted value. 
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MEDIAN 
N/ICI 

120 UJ 
120 UJ 
120 UJ 

62 UJ 

62 UJ 

62 UJ 

62 UJ 

62 UJ 

620 UJ 

620 UJ 
120 UJ 

62 UJ 
120 UJ 

120 UJ 
120 UJ 

120 UJ 

62 UJ 

62 UJ 
620 UJ 

1200 UJ 
130 UJ 

130 UJ 
130 UJ 

130 UJ 
130 UJ 

260 UJ 
260 UJ 
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Table 4-3. Split Sample Results for .. Pest1c1des/PCBs . 

ANALYTE CAS t 800H07 800GW5 

"''"' "''" 
4,4'·DDE 72·55·9 17 U 16 UJ 

4,4 1·000 72·54-a 17 U 16 UJ 

4,4 1 •DOT 50·29•3 17 U 16 UJ 

Aldrin 309-00·2 8.3 UJ a.o uJ 

alpha BHC 319·84·6 8.3 UJ a.o uJ 

beta BHC 319·85·7 8.3 UJ 8.o uJ 

delta BHC 319·86·8 8.3 UJ a.o uJ 

11- BHC (Lfndlne) 58·89·9 8.3 U 8.o uJ 

alpha·Chlorodane 5103-71·9 13 UJ 80 UJ 

1-·Chlorodane 5103-74·2 13 UJ 80 UJ 

Dfeldrfn 60·57•1 17 U 16 U 

Endosulfan I 959-98-8 8.3 u 8.o uJ 

Endosul fan 11 33213·65·9 17 U 16 U 
Endosulfan Sulfate 1031-07·8 17 U 16 UJ 

Endrin 72·20·8 17 UJ 16 U 

Endrin Ketone 53494-70•5 17 U 16 U 

Heptachlor 76-44·8 8.3 U 8.o u 
Heptachlor Epoxide 1024-57·3 a.3 u 8.o u 
Methoxychlor 72·43-5 83 U ao u 
Toxaph- 8001-35·2 170 U 160 U 

Arochlor 1016 12674-11·2 13 U ao u 
Arochlor 1221 11104·28·2 83 U 80 U 

Arochlor 1232 11141-16·5 13 U ao u 
Arochlor 1242 53469·21•9 83 U ao u 
Arochlor 1248 12672-29•6 13 U ao u 
Arochlor 1254 11097·69·1 170 U 160 U 

Arochlor 1260 11096·82·5 170 U 160 U 

a b Saiple •l•fdentlflecl on Fora 1 u •100-GS•. 
For comparison to split aa111pl• results. 

U CCllllpOU'ld wu analyzed for but not detected at the stated lf• lt. 
J lndfcatn an eati•ted value. 

aooas5a 
Nedfang 
Regular 

"""' S1111Pl• 

"'''"' 19 UJ 120 UJ 

19 UJ 120 UJ 

19 UJ 120 UJ 

9.7 UJ 62 UJ 

9.7 UJ 62 UJ 

9.7 UJ 62 UJ 

9.7 UJ 62 UJ 
9.7 UJ 62 UJ 
97 UJ 620 UJ 
97 UJ 620 UJ 
19 UJ 120 UJ 

9.7 UJ 62 UJ 

19 UJ 120 UJ 

19 UJ 120 UJ 

19 UJ 120 UJ 

19 UJ 120 UJ 

9.7 UJ 62 UJ 

9.7 UJ 62 UJ 

97 UJ 620 UJ 
190 UJ 1200 UJ 

97 UJ 130 UJ 
97 UJ 130 UJ 

97 UJ 130 UJ 

97 UJ 130 UJ 

97 UJ 130 UJ 

190 UJ 260 UJ 
-

190 UJ 260 UJ 

BOOH07 and 800GW5 ~ltffecl -UJ• for sea. analyt" bec:aua• of a • inor c:alfbratfon .... ly. 
B00GS5 ~lifiecl -UJ• •-• of hfllh surrogate and hfllh •trfx apfk• rec:overf• . 
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4.1.2 Herbicides 

Analytical results were reported for 2,4-0 (CAS # 94-75-7) and 2,4,5-TP, 
also known as Silvex, (CAS # 93-72-1). Both herbicides were undetected in all 
regular site samples, field duplicates and field silica sand samples. Sample 
reporting limits ranged widely. Validated results ranged from 28 UJ -
4900 UJ pg/Kg for 2,4-0, and 3 UJ - 240 UJ pg/Kg for 2,4,5-TP. The median 
regular sample result for 2,4-0 was 150 UJ pg/Kg. The median regular sample 
result for 2,4,5-TP was 15 UJ pg/Kg. All regular, field duplicate, field 
split and silica sand sample results are shown in Appendix A • 

. All values were qualified by Westinghouse Hanford as •J• because the pre
extraction holding time exceeded the 7 day criterion established for water 
samples. Once extracted, all ,samples were analyzed within the appropriate 
40-day period. 2,4,5-TP was detected in one laboratory reagent blank, but no 
results were qualified because herbicides were undetected in all site samples. 

Split samples were not analyzed for herbicides. 

4.1.3 Organophosphorous Pesticides 

Organophosphorous pesticides were undetected in all soil samples. All 
results were qualified by Westinghouse Hanford because extraction was outside 
the 7-day criterion applicable to certain water analyses. Once ~extracted, all 
samples were analyzed within the appropriate 40-day period. · 

Organopesticide analyses were subcontracted by the primary laboratory. 
One of the applicable contracts changed during the Phase 3 project. This 
resulted in an increase in the number of analytes reported for about 
40 percent of the samples. All analytes were still undetected. Samples with 
the increased analyte list include the following: 

• All samples from the borehole at the 3C Pond 
• Samples BOOGX6, BOOGZ2, BOOGZ6, and BOOGZS from the 38 Pond 
• Silica sand BOOHlO 
• Field duplicate· BOOHOS. 

All regular, field duplicate and silica sand sample results are shown in 
Appendix A. 

Tables 4-4a and 4-4b su11111arize the reporting limits for all regular field 
samples and analytes. Silica sand and field duplicates were reported to 
similar limits. No contaminants were reported in laboratory blanks. 

Split samples were not analyzed for organophosphorous pesticides. 
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Table 4-4a . Organophosphorous Pesticide Report;ng 
Samples (Short List). 

ANALYTE CASI ALL RESULTS DETECTIClt LJNIT 
c DETECTIClt RANGE 

LJNIT 7 111/ICI 

Di•thoate 60·51·5 ,_ 0.10 UJ • 0.13 UJ 

Dlsulfoton 298·04•4 ,_ 0.05 UJ • 0.06 UJ 

Parathl on ethyl l56·38·2 YN D.10 UJ • 0.13 UJ 

Parathion •thyl 298·00·0 YN 0.10 UJ • 0.13 UJ 

Phorate 298·02·2 ,_ 0.05 UJ • 0.06 UJ 

Sulfot'A) 3689·24·5 ,_ 0.D5 UJ • 0.06 UJ 

Faphur 52·85•7 ,_ 0.16 UJ • 0.19 UJ 

Thionaztn 297•97·2 ,_ 0.05 UJ • 0.06 UJ 

o,o,o•Trlethyl 126·68·1 Y• 0.03 UJ • 0.03 UJ 
phoaphorothioate 

U Coapound was analyzed for but not detected at th• stated li• it. 
J Jndic1tH an NtiMted Vil .... 
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18 Regular 

NEDJAII 
Ill/Kl 

0. 11 UJ 

0.05 UJ 

0.11 UJ 

0.11 UJ 

0.D5 UJ 

0.D5 UJ 

0.16 UJ 

0.D5 UJ 

0.03 UJ 
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Table 4-4b. Organophosphorous Pesticide ~eporting 
Samples (Long List). 

ALL RESULTS DETECTION LIMIT 
ANALffl Wt c DETECTlON RANGE 

LIMIT ? 111/ICI 

Az1nphos •thly 86·50•0 Yn 0.21 UJ • 0.24 UJ 

Chlorpyrifoa 2981-81-2 Yn 0.05 W • 0.06 W 
Chlor-pyr1fo. •thyl" 5598-13·0 Yn 0.05 UJ • 0.06 W 

c«aapt,oa 56-72-4 Yn 0.21 UJ • 0.26 UJ 

D-ton 8065·48·3 Yn 0.1 W • 0.12 W 

Di•zanon m-41·5 Yn 0.05 UJ • 0.06 UJ 

DDVP (Dlchlorvoa) 62-73·7 Yn 0.1 UJ • 0.12 UJ 

Dl•thoete 60•51·5 Yn 0.1 UJ • 0.12 UJ 

Dlaulfoton 298·04·4 Yn 0.05 UJ • 0.06 UJ 

EPN 2104·64-5 Yn 0.05 UJ • 0.06 UJ 

Ethlon 563-12-2 Yn 0.05 W • 0.06 UJ 

Ethoprop 13194·78·4 Yn 0.1 UJ • 0.12 UJ 
Fensulfoth I on 115•90·2 Yn 0.1 UJ • 0.12 UJ 
Fenthfon 55-38·9 Yn 0.05 UJ • 0.06 UJ 

Malathion 121-75-5 Yn 0.05 UJ • 0.06 UJ 
Merphoa 150-50·5 Yn 0.1 UJ • 0.12 UJ 
Mevinphoa 7786-34·7 Yn 0.1 UJ • 0.12 UJ 
Monocrotophoa 6923·22· 4 Yn 0.21 UJ • 0.24 UJ 
Naled 300•76•5 Yn 0.21 UJ • 0.24 UJ 
Parathion, ethyl 56-38·2 Yn 0.05 UJ • 0.06 UJ 
Parathion, •thyl 298-00-0 Yn 0.05 UJ • 0.06 UJ 

Phorat• 298·02-ii! Yn 0.05 UJ • 0.06 UJ 
Ronnel 299-14•3 Yn 0.05 UJ • 0.06 UJ 
Sulfotepp 3689·24·5 Yn 0.05 UJ • 0.06 UJ 
Sulpr-ofoa 35400·43·2 Yn 0.05 UJ • 0.06 UJ 
TEPP 21646-99-1 Yn 0.21 UJ • 0.24 UJ 
Tetrac:hlorvinphos 22248·79·9 Yn 0.26 UJ • 0.31 UJ 
Trichloronate 327·98·D , .. 0.05 UJ • 0.06 UJ 

U ClllllpOU'ld wu Mlllyzed for but not detected at the stated lf• ft. 
J lndicatn an ntf•ted value. 
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13 Regular 

MEDIAN 
Ill/Kl 

0.21 W 

0.05 W 
0.05 UJ 

0.21 UJ 

0.1 UJ 

0.05 UJ 

0.1 UJ 

0.1 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.1 UJ 

0.1 UJ 

0.05 UJ 
0.05 UJ 

0.1 UJ 

: 0.1 UJ 

0.21 UJ 

0.21 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 
0.05 UJ 

0.21 UJ 
0.26 UJ 

0.05 UJ 
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4.1.4 Dioxins and Furans 

Some Phase 3 soil samples were submitted for the analysis of total tetra 
through octa dioxin and furan homologs. These highly specialized analyses 
were planned for the first few samples from each of the vadose zone boreholes. 
Evidence has shown that dioxins do not readily migrate through soil ind 
dioxins are not suspected to have been disposed of at the site. Sampling and 
analysis was intended to demonstrate that the vadose zone was not contaminated 
with such compounds. · · 

Samples were analyzed using a modified version of SW-846 Method 8280, 
(Rev. 0) (EPA 1986). Dioxin analyses, like organophosphorous pesticide 
analyses, were subcontracted by the primary laboratory. A 10-g aliquot of 
each sample and laboratory blank (sodium sulfate} were spiked at the 
analytical laboratory beffle extraction wi\~ an internal sta&dard solution 

f30c~i~~nDin,g 1it~icg~~h13i~Hx~o::
3tic~i~1~~t 13c:H~c1/ ~~~lGPf~ocDt~Pe~D~~nrnary of 

the performance against these internal standards is shown in Table 4-5. 

Table 4-5. Internal Standard Percent-Recovery Su11111ary 
Dioxins and Furans (25 Samples). 

TCDD PeCDD NxCDD Npl)D OCDD TCDF PeCDF NxCDF NpCDF 

AVERAGE 65.08 66.56 68.08 59.8 63.48 59.n 62.8 79.n 
RANGE· Max 84 98 85 71 98 83 84 103 

Min 37 36 44 43 44 26 49 61 

Additional laboratory QC included blank, matrix spike, and duplicate 
analyses. Results were within established acceptance limits. 

72.76 

92 

55 

All soil aliquots were extracted outside the 7-day criterion applicable 
to certain water samples. Results shown in Appendix A were conservatively 
qualified •uJ• by Westinghouse Hanford because of the time between field 
sampling and extraction. Periods between sampling and extraction ranged from 
3 weeks to 50 days. Once extracted, all samples were analyzed within the 40-
day criterion established for extracts . 

Detection limits were calculated and reported by the laboratory when 
target compounds were not found. The concentration corresponding to a signal
to-noise ratio of 2.5 was reported as the detection limit for each ·analyte . ~
All results reflect these limits and are reported with •u• qualifiers in 
Appendix A. 

The result for sample BOOHOl (see Section 4.1) is missing; however, this 
should have minimal impact on the chemical characterization of 3C Pond vadose 
zone. Samples taken above and below BOOHOl were not found .to have any 
detectable dioxin or furan target compounds. (This is also consistent with 
samples from other areas of 8-Pond.) 
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4.1.5 Volatile Organic Compounds 

No volatile organic compounds of significance were found. However, three 
identifiable compounds were reported in the regular samples: methylene 
chloride, acetone, and 4-methyl-2-pentanone. Only methylene chloride is known 
to be a 40 CFR Part 261 Hazardous Constituent and WAC 173-303-9905 Dangerous 
Waste Constituent. All regular, field duplicate, field split, and silica sand 
sample results are shown in Appendix A. 

Traces of three unidentified compounds were reported in sample BOOGVS. 
This was the deepest 3A Pond borehole sample (-143.5 ft). It was from a 
saturated zone. (The sample was noted as •very wet• in the field logbook. 
A percent moisture on the VOA aliquot was not reported.) 

Samples were spiked with surrogate compounds to monitor method perfor
mance. Recoveries are su11111arized in Table 4-6. Perfonnance on matrix spike 
and matrix spike duplicates was also reviewed as part of data validation and 
found to be within accepted limits. Some VOA results were qualified during 
data validation based on holding times and laboratory reagent blanks. 

Table 4-6. VOA Surrogate Percent-Recovery Su11111ary 
(37 Samples--50 pg/Kg Spikes) 

SURROGATE QC LIMITS (X) NEAii (X) NAXIIU4 (X) 
-

Toluene-dB 81 -117 103.4 115.4 
-

Br0110fluorobenzene 74-121 101.1 109.2 
1,2-Dichloreth .. 70-121 102.0 110.7 

NINIIU4 (X) 

91.2 

91.0 

86.9 

Methylene chloride was reported in BOOFK7 (4 J pg/Kg) and BOOFKS (3 J 
pg/Kg). These were the second and third samples, respectively, collected from 
the 3A Pond borehole. No other suspected traces of this analyte were identi
fied in the 29 other regular site samples, 3 field duplicates, 3 silica sand 
samples, or 9 laboratory reagent blanks. Methylene chloride in each sample 
was reported at less than the minimum detection level reported for all other 
samples. Reporting limits on other samples ranged from 5 U - 8 U pg/Kg, with 
5 U pg/Kg being the most co11111on value. 

Methylene chloride was reported by the laboratory (before Westfoghouse 
Hanford validation) with a •J• qualifier flag. This indicates an estimated 
value. According to CLP protocol and given evidence of detection, some 
analytes may be reported by the laboratory at levels below the CLP contract 
detection limit and flagged as estimated. The EPA CLP Statement of Work for 
Organic Analysis has historically used 10 pg/Kg as a contract-required 
quantitation limit (CRQL) for methylene chloride in soil. This figure is 
based on wet weight, and must be adjusted upward based on the percent moisture 
for comparison to results reported on a dry-weight basis. The reporting 
methods used by the Phase 3 laboratories are based on this protocol. Results 
were reported on a dry-weight basis. 

Although methylene chloride was not reported in blanks, it is a conrnon 
laboratory contaminant. It can also diffuse through the septum of VOA sample 
containers in shipment or storage. Acetone, another common volatile solvent, 
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was also reported i~ each of the two ·samples reported with traces of methylene 
chloride. These samples contained the highest and second highest reported · 
levels of acetone. · 

Acetone was reported in only 6 of the 37 validated VOA samples analyzed 
at the primary laboratory. Reported concentrations were 64, 55, 13, 17, 27, 
and 49 pg/Kg. Five of the incidences were associated with two sam
pling/shipment days (from 3A Pond) and two analytical batches. Sample numbers 
were BOOFK7, BOOFKS, BOOFLO, BOOFL3 (silica sand blank), and BOOGR9 "(field 
duplicate). The sixth occurrence was in sample BOOH19 from 3C Pond. Not all 
samples collected and shipped in co11111on were analyzed on the same day. Eight 
samples shared the characteristic of having been collected/shipped and 
analyzed in association with a sample where acetone was reported. None of the 
three invnediately associated laboratory blanks showed traces of acetone, 
although another laboratory blank during the project was reported at 26 pg/Kg. 
One of the eight samples was a silica sand field blank. Acetone was reported 
in the silica sand blank .at 17 pg/Kg. The other two silica blanks submitted 
during the project were not reported to contain acetone. Acetone was also not 
reported in BOOFL4, the regular sample associated with the field duplicate, 
BOOGR9. 

All individual sample results for acetone are less than four times the 
amount reported in one of the three project silica sand blanks. All acetone 
results are also below the SW-846 (EPA 1986) practical _quantitation limit 
(PQL) discussed below. Acetone is highly soluble in water. If acetone was at 
a quantifiable concentration and originated from percolating wastewater, there 
should be a positive correlation between sample moisture and acetone content. 
The evidence does not support correlation. 

The compound 4-methyl-2-pentanone, also known as methyl isobutyl ketone, 
was reported by the laboratory at 3 J pg/Kg in sample BOOGV5, BOOGX6, and 
BOOGZ2. (The •J• qualifiers have the same meaning as for methylene chloride.) 
The contract-required quantitation limit (CRQL) and nominal reporting limit of 
4-methyl-2-pentanone is the same as methylene chloride, 10 pg/Kg. For all 
other 28 regular samples, 3 field duplicates, and 3 silica sand blanks, 4-
methyl-2-pentanone was reported as undetected at the adjusted CRQL. Although 
not reported in either of the two i11111ediately associated laboratory blanks, 
the compound was reported at precisely the same concentration in one of the 
nine laboratory VOA blanks reported for the project. This rate of occurrence 
(as well as concentration) is not significantly different from that found for 
site soil samples. A related compound, the aldol condensate 4-hydroxy-4-
methyl-2-pentanone, was a chronic contaminant in. semivolatile analyses at the 
primary laboratory. (All occurrences of that compound were qualified as 
undetected TICs caused by prolific laboratory contamination. Because of this 
they are not shown in Appendix A, but concentrations frequently exceeded 
20,000 pg/Kg in many semivolatile analyses.) 

The validation procedure used to produce the data listed in Appendix A 
qualifies data based only on laboratory blanks. Appendix A data have .D.Rt been 
qualified based on results of project silica sand field samples. Consistent 
with EPA validation guidance, the procedure employed to evaluate laboratory 
blanks uses a lOX rule for evaluating convnon laboratory contaminants, 
including acetone. Results less than lOX the concentration in an associated 
blank are qualified as undetected at the reported concentration. 
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Frequently instrument capabilities alone are -not the primary limitation 
of measuring low-level organic compounds. Other aspects of the procedure, 
such as sample preparation and handling, are important parts of the 
measurement system. For instance, a single VOA aliquot of sample BOOH19 was 
collected and shipped for analysis. It was divided by the laboratory and 
analyzed in triplicate as a regular, matrix spike, and matrix spike duplicate 
sample.. Acetone was measured at 49 and 47 pg/Kg respectively in two portions, 
yet undetectable (11 U pg/Kg) in the third. -

In recognition of such factors, EPA has established practical 
quantitation limits (PQLs) for those methods used to determine whether a solid 
waste is a hazardous waste within the definition of Section 3001 of RCRA. 
Practical quantitation limits are estimates of the lowest concentrations that 
can be reliably measured by a given analytical procedure. Washington State 
•Dangerous Waste Regulations• (WAC 173-303) reference EPA's SW-846 (EPA 1986) 
manual in setting analytical protocol standards. The EPA has published 5 
pg/Kg as a PQL for methylene chloride in soil measured by SW-846 method 8240. 
The corresponding PQLs for acetone and 4-methyl-2-pentanone are 100 and 50 
pg/Kg (EPA 1986). EPA recognizes that PQLs are highly matrix dependent and 
may not always be achievable. Again, these figures are based on wet weight 
and must be adjusted when compared to results reported on a dry-weight basis. 

Although not currently discussed in the •Dangerous Waste Regulations" 
(WAC 173-303), regulations under other authority such as Washington State's 
"Model Toxics Control Act" (WAC 173-340) reference EPA's PQLs in establishing 
de facto de minimis regulatory limits (see WAC 173-340-707 Analytical 
Considerations). Other factors, including toxicity, are also considered. 

The EPA is not known to have issued any general rules on environmental 
media de minimis levels of 40 CFR Part 261 Appendix VIII hazardous 
constituents. It has historically been EPA's policy that such levels are 
determined on a site-specific basis (57 FR 958 et seq.). The EPA's proposed 
RCRA Corrective Action rules (55 FR 30798 et seq.) give an example of a soil 
methylene chloride concentration meeting the criteria for a media action 
level. This action level is a conservative health-based level based on 
ingestion of contaminated soil. The toxicity of methylene chloride is such 
that the proposed action level is 90 mg/Kg (equivalent to 90,000 pg/Kg). 
Likewise, conservative health-based concentration action levels for acetone 
and 4-methyl-Z-pentanone are 8000 mg/Kg and 4000 mg/Kg, respectively. 

4.1.6 Base/Neutral/Acid Compounds 

Phase 3 soil samples showed no semivolatile target compounds at concen
trations above their respective CRQL. Only two target compounds were reported 
in site samples, benzoic acid and diethylphthalate. Each occurrence was 
qualified as estimated, •J•, by the laboratory because both had less than CRQL 
concentrations. Both· were also reported in at least one laboratory blank, 
although not the one •associated• with those particular analyses according to 
the employed data validation procedure. All regular, field duplicate, field 
split, and silica sand sample results are shown in Appendix A. 

Surrogate compounds were used to monitor method performance. All 
surrogate recoveries were within acceptable limits. A performance sumary for 
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al l regular, duplicate, and silica sand samples submitted to the primary 
laboratory is shown in Table 4-7. All matrix spike and duplicate recoveries 
met QC specifications. ·· 

Table 4-7. Semivolatile Surrogate Percent-Recovery Sunnary 
(37 Primary Laboratory Samples) . 

Surropte Nftrobenln 1,1'·1fphenyl, Terphenyl •d14 Pflanol·d6 2-Fluoi-o 2,4,6•Ti-fbroao 
·d5 2•Fluoi-o phanol phanol 

Spike addlcl 100 100 100 200 200 200 
<•11/Kg) ... ., 57.2 65.8 13. 1 54.6 51.8 52.2 
percent• 
recovery 

Standal"d 17.2 20.4 14.8 16.1 13.3 17.4 
devietfon 
QC lf• fta S 23 • 120 30 • 115 18 • 137 24 • 113 25 • 121 19 • 122 

While benzoic acid is not listed as a RCRA Appendix VIII- or 
WAC 173-303-9905 Dangerous Waste constituent, benzoic acid was reported in 9 
of the 37 samples, (regular, field duplicate, and silica sand samples). In 
each case, it was reported at less-than-one-fifth of the nominal less-than 
reporting limit of 5000 µg/Kg. Seven occurrences were associated with samples 
extracted February 24, 1991. All of the samples were from the upper 28 ft of 
the 3A Pond borehole . The remaining two occurrences were associated with 
samples extracted March 7, 1991 . These were the first two samples from the 38 
borehole. Neither i11111ediately associated batch blank was reported with traces 
of benzoic acid, nor were other site samples in the batches. However, one of 
seven laboratory blanks reported with Phase 3 samples did contain benzoic 
acid, estimated at 1500 J pg/Kg, which is below the CRQL . This concentration 
is greater than that estimated in the nine validated samples. 

Diethylphthalate was reported in only three regular samples and one spl i t 
sample. Diethylphthalate appears on both the RCRA Appendix VIII and WAC 173-
303-9905 list. All occurrences of diethylphthalate were qualified as estimat
ed , flagged with a •J•, because of low concentration. All occurrences were 
less than half the less-than reporting limit of 1000 µg/Kg ~ Reported 
concentrations were 170 J, 210 J, and 370 J pg/Kg. One of the independently 
analyzed split samples was reported at 95 J pg/Kg. That sample was collected 
simultaneously to with the regular sample reported at 210 J pg/Kg by the 
primary laboratory. Sample numbers and location are as follows: 

• 800FK7 (3A Pond-8.5 ft) 
• BOOGS4 (3A Pond-52.5 ft) 
• BOOGZ2 (38 Pond-90.5 ft) 
• Split BOOGS5 (3A Pond-52.5 ft). 

No evidence of the phthalate compound was found in the associated 
laboratory blanks; however traces were suspected in two of the seven blanks at 
the primary laboratory, (a higher rate than the samples) . The phthalate 
compound was reported at 670 J and 540 J pg/Kg in those laboratory reagent 
blanks . As a result, some samples were qualified undetected at the CRQL. 
None of the three split laboratory blanks or three silica sand samples showed 
traces of this particular phthalate, though both groups contained other 
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· phthalates. Phthalates are collll'lonly found at low levels as field or laborato-
ry contaminants. · 

The EPA CLP SOW for organic analyses has traditionally defined an 
acceptable semivolatile analytical method blank as one containing a 
concentration less than or equal to the CLP CRQL, except for target compound 
phthalate esters. An acceptable blank may contain a concentration of less 
than or equal to SX times the target compound phthalates. This reflects the 
widespread use of phthalate compounds and the difficulty of avoiding sample 
cross-contamination bias. The key issue of whether a particular single 
isolated sample is representative must be considered. 

The fact that both the regular sample, BOOGS4, and its associated split, 
BOOGSS were reported with traces of diethylphthalate suggests at least some of 
the occurrences may have had a field origin {true or artificial). Although 
the compound sinks in water, phthalate esters are readily sequestered by or 
adsorbed on organic residues and solid surfaces in environmental water 
systems. This should lead to accumulation in the near-surface sediments and 
subsequent long-term low-level release if wastewater disposal activities are 
the true source of diethylphthalate. Introduced spurious contamination from a 
collll'lon field source is also a possible source, which would cause such samples 
to actually be unrepresentative of site conditions. 

The few and isolated nature of the occurrences, low concentration, and 
apparent lack of decreasing concentration with depth suggest that the 
occurrences are an artifact of the measurement system and not a reflection of 
site conditions. Although trends with depth are opposite of a pond sediment 
source, the values are too low to be considered reliable indicators of 
contamination. The overall measurement system is simply not capable of 
reliably characterizing the mean diethylphthalate concentration at such minute 
levels. From a single split spoon of soil, the sample standard deviation 
calculated using the two independently analyzed samples, BOOGS4 and BOOGSS, is 
81.3 pg/Kg. A 90-percent one-sided small sample confidence interval for the 
true mean of the location encompasses zero. Based only on the demonstrated 
reproducibility at this one location for which two, supposedly positive, 
independent analyses were performed, one cannot reliably consider the 
concentration of diethylphthalate different from zero. 

Semivolatile results, in contrast to the Phase 1 study results, showed 
frequent TICs, averaging approximately 13 per sample for the primary 
laboratory and slightly more than 3 per sample for the split laboratory. In 
addition, laboratory batch blanks averaged approximately 14 TICs per blank at 
the primary laboratory; no TICs were seen for blanks at the split -laboratory. 
Most of the TICs were either unidentifiable or only generically identifiable 
compounds. The large number of TICs reported by the primary laboratory for 
both samples and blanks suggest that their occurrence must be interpreted with 
some skepticism. 

The majority of TICs were rejected on validation because identical 
compounds occurred at similar concentrations in the illll'lediately associated 
laboratory batch blanks. Nevertheless, some TICs remained after validation .• 
A surprisingly similar number of Tits were present in the average validated 
sample results from the primary and split laboratories--slightly less than 
four and slightly greater than three, respectively, after validation. Silica 
sand field blanks were ,llll1 considered in the employed validation procedure. 

32 



WHC-SD-EN-AP-104 Rev. 0 

They were submitted only to the primary laboratory. On average, they con- · 
tained four validated TICs per sample. ·· 

One compound identified as ·a validated TIC is listed on the RCRA Appendix 
VIII or WAC 173-303-9905 Dangerous Waste Constituents List. The identified 
compound is dimethylhydrazine (CAS # not reported by laboratory). Three 
occurrences, (BOOFLl, BOOGR9, and BOOFK9), were associated with a single 
analytical batch; however, BOOFK9 was flagged to indicate the analyte was 
found in an associated laboratory reagent blank. The laboratory did not 
specifically report this compound in the identified associated laboratory 
blank, (lab ID 910225-170). The laboratory has not been able to produce a 
definitive explanation for this apparent anomaly. Application of validation 
criteria to TICs resulted in rejection of this particular TIC in sample 
BOOFK9, but not BOOFLI or BOOGR9--even though all were supposedly in the same 
analytical batch. Reported concentrations and qualifiers were 600 JY- and 460 
J-µg/Kg, respectively. No other Phase 3 samples contained this compound. 

4.2 INORGANIC CHEMICAL RESULTS 

All inorganic results with attached data qualifiers are listed in 
Appendix A. The results are summarized by two tables. Calculated statistics 
can be confirmed using values listed in Appendix A. Further comparisons of 
these results are made in -Section 5. 

All regular samples are summarized in Table 4-8. Values are summarized 
by showing the total number of samples analyzed, number of less-than
detection-limit values, median, mean, upper 90-percent limit of the mean, 
standard deviation, percent coefficient of variation, and range for each lobe. 
A standard deviation, upper confidence limit, and percent-coefficient of 
variation were not calculated for analytes that were rarely or never at 
detectable concentrations. For those analytes that were undetected in a 
minority of samples, analytes were assumed, for summary calculation purposes, 
to have values equal to their reported •1ess-than• values. Concentration 
qualification flags are shown for the minimum and maximum values of each lobe. 
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Nuit,er of S~les 
Upper 901 Standard Percent Range 

Anlllyte Pond Median Mean Coefficient 
Total < Detection Ll• lt Deviation of Vari atl on Nini- Maxi-Ll• lt 

-f 
&U 
C"' -rD 

Fluoride ]A 21 9 <2 <1.5 NC NC NC 0.6 2.2 .,. 
38 20 13 <Z <2. 1 NC NC NC 2 u ] I c» 
]C 15 12 <2 <2.0 NC NC NC 2 u 2.2 

. 
en 
C 

Iron ]A 20 0 26000 24700 2.58E+04 3113 15 16000 ,I 29000 !I 
38 zo 0 26000 255DO 2.65E+04 3269 13 17000 30000 ,I 

]C 15 0 25000 25200 2.64E+04 3590 14 17000 31000 

&U 

~ 

Leed ]A 21 0 3.ll3 4.89 5.97 3.722 76 2. 1 18 

38 zo 0 3.15 5.24 6.58 4.535 87 2.2 zo 
]C 11 0 2.5 4.99 8.43 8.316 167 1.8 30 

Negnnlue ]A zo 0 4900 5035 5315 1178 Z3 3800 8700 

38 20 0 45DO 4785 5142 1201 25 3600 114DO 

en E c+ :c &U n c+ I - en Ill 
c+ C 

I - ITI n :z Ill I I :s:,, 
I 
X, 

.,, 
I rD .... 10 0 C .,. -JC 15 0 45DO 4513 4711 569 13 3700 5800 &U 

"'1 X, 

Manganese ]A 20 0 340 334 350 54.3 16 250 ,I 440 

38 zo 0 310 322 335 42.5 13 270 410 ,I 

en rD 
&U < 
,a . 
"O 0 -rD 

]C 15 0 3DO 313 329 44.3 14 250 4DO Ill -;g 
Mercury ]A 21 21 <1.0 <1.0 NC NC NC 1.0 u 1.0 u ..... 

10 
38 20 zo <1.0 <1.0 NC NC NC 1.0 u 1.0 u -
]C 7 7 <1.0 <1.0 NC NC NC 1.0 u 1.0 u -UI 

Molybderul ]A 20 15 <1.05 <1.18 NC NC NC 0.96 u 2.4 Ill 
:,-

38 20 8 <1.2 <1.25 1.34 0.30 24 0.99 u 2.0 rD 
rD 

]C 15 11 <1.0 <1.18 NC NC NC 0.97 u 2.2 
c+ 
Ill -



NUllber of Sllll'f)les 
Upper 901 Standard Percent .... 

Anelyte Pond Nedlan Mean Coefficient 
Total c Detection Lh1lt Deviation of Variation Nini- Nut-Ll• lt 

-f 
IIU 
er __, 
ID 

Nickel ]A 20 0 10 10.9 12.2 4.26 ]9 5.9 24 .... 
]8 zo 0 11 11.] 12.2 ].01 27 8.2 21 
]C 15 0 10 10.6 11 .6 2.87 27 6.8 18 

I 
co 

'° . 
Nitrate ]A 21- 21 c20 <18.2 NC NC NC 1 UJ 20 UJ 

VI -C <...>.l 

I t.N -]I 20 zo <20 c20 NC NC NC 20 UJ 20 UJ 
]C 15 15 c20 c20 NC NC NC 20 UJ 20 UJ 

IIU CX) 
~ • -

pll (Field) ]A 21 0 7. 7.0 7.2 0.42 6 6 7.6 
]I 20 0 7.5 7.] 7.4 0.30 4 7 8 
]C 15 0 7.5 7.5 7.6 0.40 5 7 8. 1 

Pota11h11 ]A 20 0 820 905 1007 345 ]8 530 1800 
]I 20 0 780 101] 1181 566 56 660 ]000 

VI E -& r+ 
IIU :::c CJ n r+ I ·U, .... 
&It VI 
r+ 0 .... I 
n ,,, 
&It z 
I I 
I > 

::a "'0 
I ID -ca 0 C .... __, 

JC 15 . 0 860 86] 925 179 21 550 1100 IIU -, ::a 

Salenlua ]A 12 12 c0.54 c0.70 NC NC NC 0.49 u 1.1 UD 

VI ID 
< ri . 

JI 11 11 c0.52 c0.5] NC NC NC 0.50 u 0.61 u 
'a 0 __, 
ID 

JC 6 6 c0.52 c0.52 NC NC NC 0.51 u 0.52 u &It -l:: 
Silicon ]A zo 0 445 437.0 478 

ca 
137 ]1 270 860 ...... 

ca 
]I 20 0 ]00 ]26.5 347 70 21 240 450 -
]C 15 0 ]00 ]26.7 349 66 20 250 460 ...., 

UI 

Silver ]A zo 12 c0.64 c0.75 NC NC NC 0.56 u 1.5 Cit 
::r 

JI 20 20 c0.61 c0.62 NC NC NC 0.58 u 0.70 u ID 
ID 

]C 15 15 c0.62 c0.62 NC NC NC 0.58 u 0.64 u 
r+ 
&It -



w 
ex, 

NUlllber of Saniplea 
Upper 90l , Anelyte Pond Nedi-, Neen 

Totel c Detection Ll• lt 
Ll• lt 

Sodl111 3A 20 0 2110 349 404 

31 20 0 405 402 445 

3C 15 0 435 479 520 

sulfete 3A 21 2 <20 c18.4 NC 

31 20 5 <C20 c22.7 NC 

3C 15 1 <120 <CZ0.4 NC 

Sulfide 3A ,, ,, cO. 1 cO. 1 NC 

31 ,, . 10 <0.1 cO. 1 NC 

3C 9 9 <O. 1 <O. 1 NC 

Thell 1111 3A 12 12 c1.o <1.04 NC 

31 ,, ,, c1.o <1.04 NC 

3C 6 6 c1.0 <1.00 NC 

Venedl111 3A 20 0 67.5 64.5 68.4 . 
31 20 0 70.5 66.2 70.6 
3C 15 0 68 66.9 71 . 1 

Zinc 3A 20 0 49.5 47.8 49.8 

31 20 0 47 46.6 47.9 
3C 15 0 47 46.3 48.5 

NC Not c• lcul• ted, • ost or ell value• &rdetected. See Appendix A date. 
D Dilution. 
U Anelyte was not detected 1t the ateted ll• lt. 
J The eHocl1ted value la en ntlmted quantity. 
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Field duplicates are sumarized in Table 4-9. Field duplicate samples 
aid in evaluating short-tenn variability of the measurement system processes 
and of the inherent media variability itself. They provide a second estimate 
of the representative concentration associated with a particular interval, and 
thereby allow an estimate of variability within the given measurement system. 
For the purposes of the Table 4-9 sumary, all statistics were calculated only 
where pairs of values were uncensored by a reporting limit. The ·following two 
methods of sumarizing variability were used: 

• The average sample variance between regular/field duplicate pairs. 
(The square root of the variance is the standard deviation.) 

• The average percent coefficient of variation between regular/field 
duplicate pairs. 

Variability above the detection limit is also graphically displayed in 
Appendix B for regular/field duplicate and regular/split sample pairs uncen
sored by a reporting limit. Most analytes show no definitive trend between 
variability and concentration for results from a single laboratory; however, 
this is not the case when split samples are considered. This suggests that 
the coefficient of variation may be the preferred parameter to consider when 
making interlaboratory comparisons. These comparisons incorporate sources of 
variability between measurement systems as well as within single-laboratory 
systems. 

Split samples provide an independent analysis to corroborate results of 
the primary laboratory. Table 4-9 sumarizes the average •bias• of the 
reportable primary laboratory results by assuming that the split laboratory 
provides the true value. The standard deviation of the bias and number of 
pairs considered in the calculations are listed. The statistical significance 
was evaluated by detennining if a 95%, two-sided confidence interval around 
the average also encompassed zero. The interval was based upon the t
distribution, number of bias estimates and their variability. Analyte 
concentrations were generally lower at the split laboratory than the primary 
laboratory. Therefore, decisions based on projections from the primary 
laboratory values should be more conservative and thus be more protective of 
human health and the environment. If the site is considered sufficiently 
clean based on these higher values, overestimation of constituents is 
irrelevant. However, if values suggest that dangerous waste is be present, 
further evaluation may be in order. 

A mean bias and comparison calculations were not made when all values q 

were reported at an undetected censored limit by either laboratory. When 
values were not censored at a reporting limit, they were considered tn the 
comparisons. Alternatively for arsenic, beryllium, chromium, potassium, 
sodium, and gross .alpha, computations were also made considering all censored 
concentrations equivalent to the reporting limit, (example 1.0 U • 1). The 
alternate results are shown in brackets. In the case of sodium, one 
undetected split was reported at a much higher limit and therefore unduly 
affected this type of comparison. No comparisons are possible for analytes 
not measured at both the primary and split laboratories. 
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Field Duplicate: •e11.1lar s•-.,le Pair, 

Anlllyte CCJll!Uted Standard Average 
(j1.g/9) on X Average Deviation Percent 

S~e variance cs2> Coefficient 
Pan (S) of Variation 

Ah.111,.. 1 250714.3 500. 71 · 6.50 

Aalonla - NC NC NC 

Antlaony - NC NC NC 

Arsenic 6 1.503 1.226 19.9 

BarlUI 1 126.6 11.25 11.4 

lerylllua 1 o.o 0.02 6.20 

Boron 6 1.7 1.32 10.6 

c•1111 7 0.3 0.51 26.8 

Calcl"' 1 1465714.3 1210.67 11.4 

Chlorld• - NC NC NC 

Chrmh11 1 12.4 3.52 27.3 

Cobalt 1 0.2 0.48 3.09 

Copper 1 3.4 · 1.85 9.01 

Cyanld• - NC NC NC 
Field pll 7 o.o 0.0 o.o 
Fluorld• - NC NC NC 

Iron 1 2214285.7 14118.05 4.34 

Lead 1 8.995 2.999 12.2 

Magnnlua 1 189285.7 435.07 a.as 
Manganeae 1 464.3 21.55 5.38 

Mercury - NC NC NC 
Molybderul 3 0.3 0.57 31.5 

llc;kel 7 26.9 5.18 20.3 

Nitrate - NC NC NC 

Pota11h11 1 8114.3 90.08 8.76 

Selenh11 - NC NC NC 

Sil Icon 1 3828.6 61.88 12.9 

•eaular Mlnu1 A11oclated Field Split S•-ple 

Mean Standard CCllllpUted Stat11tlcal ly 
11 .. Deviation on X Significant? 

s:r,l• Ila/I of Ila• Pa rs <•.05) 

4082.86 1163.50 7 ' NA NA - -
NC NC - -

1.426 [1.14) 2.37 [2.04) 5 (7J I [NJ 

28.4429 13.33 1 ' 0.07 C·0.D4J 0.11 [0.31) 4[7J I [NJ 

NA NA - -
NC NC - -

2761.43 971.48 7 ' NA NA - -
14.17 [11.04) 6.17 [5.50) 3(7) I [YJ 

5.25 2.74 6 ' 9.943 3.25 1 ' NC NC - -
NA NA - -
NA NA - -

14927.1 3962.73 1 ' 2.2 5.45 6 I 

2645. 71 816.37 1 ' 145.6 48.27 1 ' NC NC - -
NA NA - -

5.62 2.43 6 ' NA NA - -
389.75 74.59 [205.7) 4[7J ' [YJ [351.21) 

NC NC - -
NA NA - -
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Field Dupl lcate: Regular Saq,le Pair• Regular Nin.IS A11oclated Field Split Sa111ple 

Analyte Cmputed Standard Average Nean Standard Cmputed Stetletlcel ly 
(JI/I) on X Average Deviation Percent 81•1 Deviation on X Significant? S•111ple Variance cs2) Coef fl c I ent Sa111ple 

Petr, CS) of variation .. ,, of Bl•• Pain , ... os, 

Sliver - NC NC NC NC NC - -
Sodl111 7 ]715.7 61.5] 11.6 272.14 [151.1J 177.58 [299.]5J 5 [7J y [NJ 

S(llfate 2 18.5 4.30 1].] NA NA . . 
Sulfide . NC NC NC NA NA - -
Thalll111 - NC NC NC NC NC - -
Vanedl111 7 1].0 ].61 4.17 45.029 14.5] 7 ' Zinc 7 8.6 2.93 · 4.32 25.829 5.35 7 ' RADICIIUCLIDE 
DATA (pCl/1) 

Gros• Alpha 7 1.21 1.100 NC -2.7 [-1.4J 1.Ja 11.n ] (6J N [NJ 
Gro•1 lete 7 18.78 4.]34 NC -18.]5 12.aa 6 ' Strontlua-90 ] 1.60 1.263 NC NC NC - -, __ : 

2 0.015 0.121 NC NA NA - -
c,-111 
Gana.: 2 1056.25 ]2.500 NC NA NA - -
Pe-23411 
6-: 2 1.49 1.220 NC NA NA - -
Th-234 

a "II" flaned, les,-than veluea excluded m§1 for bracketed alternate figure• cmputed wmr the e1•1.111ptlon wmtected valuea are 
equal to the reporting ll• lt, (See text). 

NC Not calculated, .,.t or 1l l velun wmtected··•N Appendix A date. 
NA Not evelleble. 
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4.3 RADIOANALYTICAL RESULTS 

Radioanalytical work included field screening techniques and both onsite 
and offsite laboratory determinations. All samples were handled as 
nonradioactive based on field screening and OQ,Site analyses. Offsite analyses 
included gross alpha, gross beta, gamma, and Sr determinations . The primary 
labo&,atory reported EPA 900.0 was used for alpha, beta and gamma, and EPA 906 
for Srdetenninations. Several samples were submitted to the split 
laboratory for radiologic analyses. These particular analyses were subcon
tracted to another laboratory. Methods were identified only by the 
laboratory-specific procedure numbers PR0-032-15 for total alpha or beta 
detenninations, PR0-042-5 for gamma scans, and PR0-032-25 for strontium-90 
assays . 

The above parameters are not believed to be regulated under current and 
applicable RCRA regulations. Unvalidated radiological data are presented in 
Appendix A for information only. Field duplicate and split summaries are 
presented at the end of Table 4-1. The results of the gamma spectra analyses 
were not comparable between the two project laboratories. Different 
radionuclides were reported by the two measurement systems. 

Gross gamma borehole logging did not reveal any obvious anomalies. 
Without radionuclide-specific detection capabilities, it is not possible to 
judge whether any areas of slightly elevated gross counts are caused by 
radionuclide contamination or localized natural background differences . 

4.4 GEOLOGY AT THE VAOOSE BOREHOLES 

The geology at the three boreholes consisted of mixed sands, sandy 
gravels, and gravelly sands typical of the Hanford formation in this area . 
Lithologic descriptions of the three boreholes were recorded in the project 
borehole logs. A general classification associated with each sample has been 
listed in the sample key, Table 3-4. 

Soil from the 3A Pond borehole was somewhat sandier and had less gravels 
than soil from the other locations reflecting the fining westward character of 
the Hanford formation in the B-Pond area. The water table at the 3A Pond 
borehole was in a sandy gravel, probably still in the Hanford formation, while 
at the 38 Pond borehole, a saturated silt lens at 116.5 ft most likely marks 
the top of the Ringold fonnation. The 3C Pond borehole did not penetrate deep 
enough to pass through the Hanford formation into the Ringold, which also 
underlies this area. 

Undisturbed surface soil surrounding the B-Pond system is predominately 
eolian-deposited material. It lacks the cobble and coarse gravels common to 
the flood-deposited Hanford formation. ·Earlier Phase 1 sampling collected one 
class of background samples from the upper foot of soil • in sagebrush areas 
surrounding the B-Pond system. Other background samples collected, as part of 
the same study, -were from the surface of an adjacent unused contingency pond 
excavation. These two groups of samples were treated separately in the 
Phase 1 analysis when it became evident that the values of the combined set 
differed significantly from a normal distribution. 
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4.5 SOIL PHYSICAL PROPERTIES 

Characterization work at the three boreholes included a suite·· of physical 
properties testing. Samples collected for physical properties testing were 
not those analyzed for chemical constituents. Testing was performed at an 
onsite laboratory. Determinations included specific gravity, percent moisture 
content, grain size distribution by sieve analysis, hydraulic conductivity, 
and porosity. Deviation from basic theoretical relationships showed moisture 
retention curve results were not satisfactory. 

Six samples were collected from the borehole at the 3A Pond; 11 at the 38 
Pond; and 3 at the 3C Pond. Test requests were not the same for each sample, 
particularly where similar lithologies were present at several sample 
horizons. Table 4-10 shows physical properties data for the three boreholes . 
Some determinations were not performed because the samples were unsuitable. 
Table 4-11 shows sieve data results. A hydrometer analysis was performed for 
most samples on fractions passing through a number 200 sieve. This additional 
data was not included in Table 4-11. 

Specific gravity pf all samples was well within expected values, ranging 
from 2.69 to 2.82 g/crrr>. Sieve analysis data showed grain size distributions 
typical of the Hanford formation in this area. Most samples were classified 
as sandy gravels and were poorly sorted showing a fairly wide range in grain 
size. Porosity ranged from 20.50 to 37.71 percent. These values are 
relatively high, but well within the range for the sandy gravels of the 
Hanford formation, which are relatively uncompacted and uncemented. 

Moistu~e content varied widely between physical property samples and was 
not correlated with depth of the sample. Moisture contents of 15 to 18 
percent in the 3A Pond borehole indicate saturated or nearly saturated 
sediments at intermediate depths. This borehole was drilled over a filled 
area on the edge of the 3A Pond. At the 38 Pond borehole, moisture contents 
were generally lower, between 2.44 and 7.16 percent above the water table and 
20.88 percent in the sample taken at the water table. The 38 Pond has not 
been used for wastewater disposal since 1985. Moisture content in physical 
samples from the 3C Pond borehole ranged from 1.07 to 9.6 percent. 

Hydraulic conductivity values determined in the laboratory reflect the 
generally coarsening grain size of the Hanford formation from northwest to 
southeast at the B-Pond area. The 3A Pond borehole, drilled in the northwest, 
has the finer grain sizes and the lower measured hydraulic conductivity 
values, around 3 to S cm/sec. Hydraulic conductivity measurements on samples 
from the 38 Pond borehole to the southeast are higher, around lE-4 to 
lE-3 cm/sec. One measurement of 3E-8 was obtained on the clay silt sample 
taken at the water table from 38 Pond. No measurements were made on the 
single 3C Pond sample submitted for this determination because the sample was 
unsuitable. 
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Table 4-10. Physical Properties 8-Pond Phase 3 Soil Samples. 

lallple Pand Interval Specific Moisture · Nydra,lic Porosity 
Gravity 11cii5 (perc.,t) Concb:tivity (percent> 

Cll/aec I 

B00FL2 3A 20.4 • 23 .. 7.19 IR NR 

B0OGS6 3A 51.13 • 54.10 2.81 17.13 4.3 E•5 36.14 

BOOGS7 3A 53.0 • 55.6 2.81 · 15.4 1.1 E-5 33.46 

BOOGT0 3A 67.5 • 69.65 2.81 II 4.8 E-5 30.32 

BOOGT2 3A 75.7 • 77.90 2.n 18.01 IIR IIR 

B0OGT9 3A 101.6 • 102.2 • 4.44 • IIR 

800GW2 38 8.2 - 10.as 2.82 7.16 9.8 E·4 32.13 i 
I 

B00GW7 38 14.4 • 17. 1 2.81 3.9 7.6 E-4 25.14 

800GX0 38 25.9 • 29.6 2.12 2.99 2.36 E·4 23.56 

800GX1• 38 25.9 • 29.6 • .. IIR IIR I 

800GX7 38 60 • 62.6 lo tNt• 5.35 110 tNt• I llo tNt• I 

aaple aaple aaple 
WICCIIIIP•Cted WICCIIIIP•Cted WICCIIIIP•Cted 

800GX9 38 72.25 • 74.15 2.75 4.02 NR 20.50 

800GZ0 38 83.0 • 85.9 2.76 3.03 5.4 E-3 29.87 
·-

800GZ1 38 83.0 - 85.9 2.74 NR NR NR 

800GZ4 38 103.9 • 106.35 2.76 2.44 IIR 22.64 

800GZ5 38 103.9 • 106.35 2.75 3.92 NR NR 

800GZ7 38 117.5 • 119.3 2.69 20.aa 3.0 E-8 35.76 

800H08 3C 11.7 • 13.7 llo tNt• 9.6 llo tnt· 110 tNt• 
aaple aaple aapla 

WICCIIIIP•Cted ~ted WICCIIIIP•Cted 

BOOH12 3C 25.6 - 21.8 2.81 1.07 IIR 37.71 ' 

B00H13° 3C 25.6 - 27.8 IIR IIR IIR IIR 

B00H22 3C 76.9 - 79.4 Nl 5.24 NR No tNt• 
•-ple 

la'ICOlllp•Cted 

: lallple only a!Dlitted for aoiature•retention -lyaia. 
S~le only autaitted for 1rain·aize __ lyaia. 

NR llot requested 
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Cllall• tlve Percent Passed 
Sieve Size•· Opening In Inches or Nlffl)er of Mesh per Inch 

SMple Pond Depth . 2.5 2 1.5 1 ]/4 1/2 ]/8 14 110 140 l60 1100 l200 

800Fl2 ]A 21.5 100 92.6 82.9 64.4 58 48.7 44.2 ]7. 1 Z9.5 10.9 7.] 5.5 4. 1 "-0 

800GS6 ]A 52 100 100 100 100 100 100 100 100 99. 1 62.7 ZJ.5 11.6 7 -{...>,l 

800GS7 ]A 54.5 100 100 100 100 100 100 100 100 100 80.7 60.] 4].7 Z9.7 

800GT2 ]A . 77 100 100 100 100 100 100 100 . 100 99.8 91.9 79.] 59.4 ]1.4 

t...N 
-4 -Ill co CT - 11 

IOOGll2 ]I 9.5 100 100 100 100 97 94.9 92. 1 86.] 81.5 60.8 34. 1 15.7 7.8 

800GV7 ]I 16 100 100 100 100 100 100 9]. 1 83. 1 68. 1 ]1.1 16. 1 9.9 6.6 

Cl) 
IC -• :c -&. 

I n C3 .... I ,.s; .... V, 
C 

BOOGX7 ]I 61.5 100 100 100 100 100 97.7 96.8 93.] 87.] 24.4 12.7 8.4 5.2 I 
l'T'I 

IOOGX9 ]I 7] 100 100 100 92. 1 85 76.4 70.4 60.9 51.7 28.4 22.] 18.] 14.] 

IOOGZ0 ]I 84.5 100 100 100 100 98 88.2 81 .J 66.8 52.] Z9.] Z].] 18.9 14.2 

G') z 
'"1 I 
Ill 

,. - .,, 
::, I .... 

800GZ1 ]I 84.5 100 100 96.] 89.6 85.7 80.9 77.9 71.5 61.5 Z9.4 21.4 16.4 ,, .7 V, 0 - • 
IOOGZ4b ]I 105 100 100 81.7 67.2 61.9 54.9 48. 1 ]7.6 NII NR NII NR NII 

N 
Cl) 

,a 

800GZ5 ]I 105 100 97.6 94. 1 83.7 77.5 69.8 65.5 . 56.8 46.9 28.4 23. 1 19 14.5 
,. CD 
::, < 

. Ill . 
800GZ7 ]I 118.5 100 100 100 100 100 100 100 100 100 98.9 98. 1 9].] ·-74.9 '< 0 

Ill 

IOOHOS ]C 12.5 100 100 92.8 86.6 81.5 76.4 73.5 68.8 63. 1 1].9 8 5.8 4.2 -Ill • · 
BOOH12 ]C 26.5 100 57.1 52.] ]9 Z9.] 19.5 15.2 9.8 6.6 2.7 1.9 1.4 1.1 

Bootl1] ]C 26.5 100 88.5 83.6 ·-- 62 --- 4] 32.2 22.8 12.] 9.7 7.9 5.8 

IOOH22 ]C 78 100 100 92.9 75.4 67.] 57.2 49.2 31.2 28 12.8 9.8 7.6 5.7 
.. 

:U••hed fine 1r•dlng 1l10 perforwd for· .,.t llll)les on Mtert• l finer then No. 200 aleve. 
Sieve .. tyall not reque1.ted but perforMd to no. 4 for apeclflc gravity deteraln• tlon. 
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5.0 DISCUSSION AND COMPARISON TO DANGEROUS WASTE CRITERIA 

The demonstration of clean closure requires ·that no 40 CFR Part 261 
Appendix VIII constituents remain in the soils, vadose zone, or groundwater 
above regulatory agency reco11111ended limits (EPA 1989). These limits include 
consideration of water quality standards and criteria, health-based limits 
based on published reference doses or carcinogenic potency factors, or site
specific agency-approved health . advisories (52 FR 8706). The scope of 
analytical requirements may be reduced from all Appendix VIII constituents 
when it is reasonable to exclude some based on knowledge of past activities at 
the unit. In consideration of the potential effect of a waste on human health 
or the environment, EPA's proposed corrective action rules (55 FR 30798) 
expand the meaning of the term hazardous constituents to include those 
identified in 40 CFR Part 264 Appendix IX, co11111only known as the Groundwater 
Monitoring List. Washington State's •Dangerous Waste Constituents List• (WAC 
173-303-9905) includes additional constituents not found on the 40 CFR Part 
261 Appendix VIII list. Clean closure will require that concentrations of 
such constituents pose no substantial threat to human health or the environ
ment when left unmanaged. 

For several years, two published statements have provided the fullest 
interpretation of EPA policy·currently available concerning requirements 
applicable to units undergoing clean closure. Those two accounts are in the 
Federal Register (FR) starting at 52 FR 8704 and again starting .at 53 FR 9944. 
The EPA has been working on issuance of a clean closure guidance document, 
however it is not known to be available at this time. It is anticipated that 
many aspects will reflect policy expressed in the proposed RCRA Corrective 
Action Rule issued July 27, 1990, (55 FR 30798). Recent legal rulings 
regarding the •mixture• and •derived-from• rule have led EPA to propose a 
concentration-based exemption criteria (CBEC) that would fundamentally change 
the application of RCRA Subtitle C (see 57 FR 21450). The proposal will also 
affect soil contaminated with listed waste, which is currently considered 
hazardous by the •contained-in• policy. 

Surface impoundments containing unremoved regulated hazardous waste 
cannot remain open to receive nonhazardous waste (54 FR 33388). The 3A Pond, 
3B Pond, and 3C Pond have been classified part of a RCRA TSD unit; however, no 
waters, sediments, or soils have demonstrated characteristics or criteria of a 
dangerous waste. A dangerous waste must meet one or more of the characteris
tics or criteria described in WAC 173-303. 

Compounds listed on the Part A permit as being occasionally discharged 
into the 8-Pond system include co11111on acids and bases. Such chemicals are no 
longer hazardous when they lose the characteristic that caused them to be a 
hazard. In the case of corrosivity, a waste is regulated when the pH is less 
than or equal to 2 or greater than or equal to 12.5. In the case of solids, 
regulated status is determined on the solution derived by mixing with an equal 
weight of water. Both field pH data and pH reported in conjunction with BNA 
analyses at the split laboratory showed pH within criteria. Also, as 
evidenced by the aquatic life and vegetation at the unit, the soils would not 
be expected to exceed these criteria. · 

Cadmium nitrate was known to have been discharged at least twice since 
1983 (during the operation of the 8-Pond expansion ponds) to a TSO unit 
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feeding 8-Pond (DOE 1990, Table 4-3). In sufficient concentration, this 
compound may cause a waste to be sufficiently toxic for regulation as a 
dangerous waste. Earlier Phase 1 studies did not indicate elevated total 
cadmium concentrations in surface sediments/soils of 3A, 38, or 3C Ponds (WHC 
1991). Phase 3 results found average concentrations at the 3A, 38, and 3C 
Ponds boreholes to be <0.78, <l.06, and 1.72 pg/g, respectively. These 
figures are we 11 be 1 ow those found at sagebrush sites and cont i n·gency-pond 
Phase 1 backgrounds. Phase 1 background tolerance limits were established at 
8.23 and 9.58 pg/g, respectively. No estimate of interlaborat.ory variability 
between the laboratories used for Phase 1 and Phase 3 analysis is available. 
A corrmon cadmium range for soil is 0.1 - 7 pg/g (Shields 1988, p 101). 
Cadmium was undetected in all seven inorganic split samples. All values were 
reported~ 1.0 pg/g. 

Several compounds designated in the closure plan as having been disposed 
of at 8-Pond include elements such as sodium and potassium, the compound 
ammonium, or the conmon anions nitrate, fluoride, and sulfate. These 
constituents are not listed hazardous waste constituents. They may cause a 
waste to ·be regulated as a dangerous waste only when present in extreme (i.e. 
toxic or deleterious) concentrations or as indi~ators of specific listed 
wastes. Phase 3 data demonstrates this is not the case for vadose zone soils 
in the 3A, 38, and 3C Ponds. 

Table 5-1 lists Phase 3 inorganic analytes that are listed in Washington 
State's •Dangerous Waste Constituents List• (WAC 173-303-9905). 
Concentrations are compared, where available, to two criteria: Phase 1 
thresholds and concentrations meeting criteria for action levels under EPA's 
proposed RCRA Subpart S (Corrective Action for Solid Waste Management Units at 
Hazardous Waste Management Facilities--55 FR 30798). Each lobe is 
characterized by a mean concentration assumed to have a normal distribution of 
error. (Statistics are based on all regular samples; field and laboratory QC 
samples were not included in calculating averages or maximum values.) An 
upper 90 percent confidence limit is compared to Phase 1 threshold values. 
Thresholds were based on Phase 1 surface samples from areas of natural vegeta
tion surrounding the TSD or an unused excavated dry contingency-pond area. 
For several constituents all Phase 1 samples for each background were 
undetected at concentrations greater than the contractual detection limit 
(CDL). In those cases the respective detection limits were given, as 
footnoted. Though the representative value is clearly defined by regulation 
and guidance as the average (40 CFR 260.10, or SW-846 Ch. 9, [EPA 1986]), a 
conservative comparison of the maximum reported regular sample value is also 
compared to EPA's example soil action levels. 
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Action levels· are established for hazardous constituents for which data 
are sufficient to establish protective health- or· environmental-based limits . 
•The Agency believes that it will very rarely be necessary to set action 
levels at background,• (55 FR 30820). Action levels for soil generally assume 
exposure through consumption of soil contaminated with the hazardous 
constituent. Exposure assumptions are given in the proposed rule, and are 
based on a residential use pattern, including long-term direct contact and 
soil ingestion by children. 

Action levels serve as rebuttable conservative presumptions that further 
study is necessary. Concentrations would •typically be measured on the 
surface (generally the upper two feet of earth),• (55 FR 30819) . The EPA 
intends to use these levels as a presumption that a corrective measures study 
(CMS) may be necessary for contaminated deep soils, too. The permittee may 
attempt to rebut this presumption. by demonstrating that there is no threat to 
human health and the environment from such deep soil contamination, either 
through direct contact or migration to aquifers or surface water . · 

Concentrations below capabilities of approved measurement methods 
designed to determine whether or not a sample contains a given dangerous waste 
constituent are presumed to be adequately protective of human health and the 
environment. i .e. satisfy the intent of regulation. Mercury, selenium, 
thallium, and cyanide were below contractual quantitation limits for al l Phase 
3 samples. Antimony and silver concentrations in all regular samples from the 
boreholes of 38 and 3C Ponds were also undetected at the stated limits. 
Likewise, all Phase 1 background measurements for all these analytes were 
below their respective reporting limits . 

Antimony was detected in 4 of the 20 regular Phase 3 samples. The median 
sample value was undetectable (typically< 6 ppm). For comparison, the March 
1990 EPA CLP Statement of Work CRDL for antimony in soil and sediment is 12 
ppm. The maximum antimony concentration found in any single Phase 3 sample 
(14 pg/g), an extreme of the data set, was only slightly above a referenced 
typical natural range (0.6 - 10 ppm) and less than half the level EPA has 
proposed as protective of human health and the environment (30 mg/Kg). (No 
Phase 1 TSO or background soil sample was found at or above the CDL of 10.0 
pg/g.) All Phase 3 split and field duplicate samples were consistent with the 
associated regular samples; each reported antimony as undetected . 

Several other elements of Table 5-1 deserve mention. Beryllium was not 
found in any Phase 1 site or background samples at or above 0.5 pg/g, the CDL. 
This Phase 3 sampling had lower reporting limits . All regular Phase 3 samples 
were reported as detects, but values were similar. The vast majority were 
less than 0.5 pg/g. Split sample results suggested no significant primary 
laboratory bias. The EPA example action level of 0.2 mg/Kg (55 FR 30798) is 
frequently exceeded. Concentrations found in the vadose zone samples are 
entirely within the range of natural concentrations expected in the area based 
upon ranges found in the Characterization and Use of Soil and Groundwater 
Background for the Hanford Site (WHC-MR-0246, Rev 1). 

Chromium Phase l threshold concentrations were frequently exceeded in the 
vadose zone. The highest average was found beneath the least used pond, the· 

. 38 Pond. The pond area used longer, the 3C Pond, had an intermediate concen
tration, and the oldest and most used of the expansion ponds, the 3A Pond, had 
the lowest average chromium concentration. This casts doubt on the premise 
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that wastewater disposal deposited hazardous conc~ntrations of chromium to the 
land. The highest r~ported concentration (27 pg/g) was in the lowest 3C Pond 
sample (-80 ft); the associated split (8.5 J pg/g) was also the highest of 
seven splits. The Phase 3 data imply a slight natural increase in concen
tration with depth at B-Pond, contrary to the pond and near-surface sediments 
being a hazardous waste. Naturally occurring typical soil ranges have been 
referenced at 5-3000 ppm (Shields 1988). 

High chromium concentrations in a waste may cause it to be regulated 
because of toxicity. Chromium is considered more toxic when present as 
Cr(Vl). This is why the action level of Table 5-1 is based on Cr(Vl). 
Chromium is most stable as Cr(III). It is most commonly found in oxidation 
states 0, III, and VI. 

Chromium was analyzed simultaneously with numerous other elements that 
showed a positive bias against the split laboratory results. A possible 
interelement correlation may exist because of common measurement system 
factors, (for example: digestion conditions). Comparisons between 
laboratories are confounded by left-censored data at the reporting limit. 
Using only samples that each laboratory found above their respective reporting 
limits (as if a random sample), insufficient information is available to · 
contradict a null hypothesis of no significant bias; however, most samples at 
the split laboratory are undetected while corresponding primary laboratory 
samples are reported much higher. Under the assumption that the true 
nondetect split sample concentrations equal the reporting limit. the primary 
positive bias estimate would be minimized. The average bias in this case 
would be about 11 pg/g, which is substantial when compared to the average 
reported concentrations. 

Although validation did not detect accuracy problems via review of 
laboratory blanks or matrix spike recoveries, the validation did not consider 
field silica sand samples. A review of the seven silica sand blanks shows two 
of the seven were reported positive for Cr; one at 1.3, the other at 7.2 pg/g. 
The remainder were <l pg/g. Silica sand was not submitted to the split 
laboratory. However, all 11 Phase 1 values of similar silica sand were 
<l pg/g. 

The data suggest a potential positive bias in the concentrations reported 
by the primary laboratory. These factors should be considered in comparing 
Phase 1 to Phase 3 chromium concentrations. Nevertheless, the important point 
is not to promote more study but identify if .there is a potential threat to 
human health or the environment. Acceptance of an inflated characteristic 
concentration will not change the conclusion of •no threat.• The reported 
concentrations are more than an order of magnitude below limits the EPA has 
quoted as protective trigger levels for further investigation (upper 
90 percent limit• 13.6 pg/g total Cr vs. 400 pg/gall Cr[VI]). Washington 
State has determined similar levels to be protective of human health and the 
environment. The state has promulgated environmental regulations setting 
•Method A• chromium cleanup levels for industrial soil at 500 pg/Kg (WAC 173-
340-745). The most critical path is considered to be via inhalation. The 
level is based on exposure assumptions of breathing contaminated dust at the 
sites where hazardous chromium compounds were formerly released to the 
environment. 
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No des;gnated, listed wastes are known to have been directly discharged 
to the 8-Pond system while the expansion lobes were ;n service. Hydrazine is 
the sole designated, listed waste known to have been potentially discharged 
indirectly to the 8-Pond system during operation of any of the 8-Pond 
expans;on ponds (DOE 1990). Five releases of this compound were documented 
to a TSO unit supplying 8-Pond, the 216-A-29 o;tch--the latest in 1986 (DOE 
1990). Hydrazine is a strong oxygen scavenger and will react with oxygen in 
water to fonn NH~OH and n;trogen gas. It was not specifically addressed in 
Phase 3 because 1t was not expected to be present at the expansion ponds 
because of the extreme dilution and relatively age of the releases. Further
more, no SW-846 (EPA 1986) method is specified to measure th;s constituent in 
so;l. Air is the typ;cal medium of concern for this compound. Several 
studies were found addressing the fate of hydrazine in aquatic environments. 
In one study, river and pond water were adjusted to the same dissolved oxygen 
level and temperature, and 5 mg/L of hydrazine was added. Hydrazine residues 
in river water containing substantial amounts of organic matter were 22.6 
percent, 96 percent, and 100 percent degraded after approximately one hour, 
one day, and two days, respectively. In the pond water, residues were 20 
percent, 74 percent, 80 percent, and 81.6 percent degraded after approximately 
one hr, one day, two days, and three days, respectively (Slonim and Gisclard 
1976). Hydrazine has been use~ experimentally in vitro as medication for 
sickle cell disease (HSDB 1992 ). It has been found to be a natural product 
of nitrogen fixation by azotobacter al?ae (HSDB 19921

). It has also been 
measured in cigarette smoke (HSDB 1992 ). 

Most Appendix VIII (40 CFR 261) and Dangerous Waste (WAC 173-303) 
constituents are organic compounds. All investigated organic analytes were 
undetectable at representative site s0;1 concentrations. 

There is no indication that any investigated pesticide, PCB, herbicide, 
organophosphorous pestic;de, dioxin, or furan is present in the vadose zone 
soil at the borehole sites. Several volatile and semivolatile target com
pounds were occasionally reported at concentrations less than PQL and/or 
contract required detection limit (CRDL). Tentatively identified volat;le and 
semivolatile compounds were also noted in site samples, but perfonnance on 
field duplicates, split, and silica sand samples suggests such occurrences are 
not representative of site soils. 

1 SilverPlatter Software Copyright (C), SilverPlatter International N. V. 
1992 
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&.O CONCLUSION 

The B-Pond Phase 3 vadose zone investigation does not indicate hazardous 
levels of waste constituents exist in the vadose zone of the 216-B-3A, 216-B-
38; or 216-B-3C Ponds. Furthermore, results do not suggest dangerous, listed 
wastes exist in detectable, but dilute concentrations in the vadose zone. 
Nondangerous waste by definition, does not meet the statutory criteria of a 
•dangerous• or •hazardous• waste. Based on ·characteristics (ignitability, 
corrosivity, reactivity, toxicity) or criteria (carcinogenic, persistent, 
toxic), no compounds, organic or inorganic, were found in sufficient 
representative concentrations to cause the investigated vadose soils to be 
reasonably regulated as a dangerous waste. 
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APPENDIX A 

B-POND PHASE 3 SOIL DATA 
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Introduction 

Each table in Ap~endix A typically is several pages l~ng. Samples will 
be listed along one axis and analytes along the other. Where analytes are 
listed along the left-hand margin, results from a single group of samples will 

·· be visible for several pages before the end of the analyte list is reached. 
An analyte list appears in the same order for another set of samples until all 
results are reported and the table ends. In other tables, each analyte is 
listed along the top of a table and all samples are listed along the left-hand 
margin for several pages until all are reported and the table ends. 

Data appearing in this appendix have been validated by the Westinghouse 
Hanford Company Office of Sample Management (Westinghouse Hanford-OSM). The 
primary exceptions are radiological characterization data, which are presented 
as is for information only. Validation is a systematic review of laboratory 
performance and execution of protocol that may qualify data based on holding 
time, matrix spike (MS), matrix spike duplicate (MSO) analysis, surrogate 
recovery, analytical blank performance, calibration, or any other method
specific requirements. As a result of data validation, qualification flags 
placed by the reporting laboratory may be replaced, supplemented or deleted. 
Westinghouse Hanford validation procedures can be found in WHC-CM-5-3 (WHC 
1990) . Many sample results were qualified according to holding time criteria 
established for water samples. This represents a conservative approach to 
validation. It is questionable if these time periods, especiall y in the case 
of extraction for organics, for soil matrices affect quality. -

Several common concentration flags appear in the following tables. These 
·· include: 

"U" The analyte was undetected. (The associated number represents an 
upper bound estimate of an undetected analyte, usually a 
concentration corresponding to an established sample quantitation 
limit.) 

"J" The associated value is an estimated quantity. (This may be caused 
by any of a wide number of factors. It should alert the user that 
the associated value may have a slightly wider than usual potent i a1 
for error.) 

The above two flags may be combined and/or appear in conjunction with 
other qualifiers. The meaning of other flags will be listed at the end of 
each multipage table, as necessary. Results of inorganic constituents from 
the primary laboratory were reported -to Westinghouse Hanford as"< x µg/g " 
when undetected. For consistency in this report, these inorganic constituents 
reported by the primary laboratory are presented as the equivalent "x U µg/g" . 
The CLP •Q" (quality) flags and •H" (method) flags reported on contract 
laboratory program (CLP) Form l are not shown for split samples because this 
information was not reported in the same format for those samples analyzed by 

.. SW-846 (EPA 1986) methods at the primary laboratory. Concentration or "C" 
flags are shown. One laboratory-reported concentration flag appearing ONLY 
with CLP inorganic split sample results is a "B" flag. This indicates when 
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the corresponding inorganic sample result is above an instrument detection 
limit but below the CLP contract-required detection limit {CRQL). · 

After each table, a brief suR111ary of the reasons for Westinghouse Hanford 
data qualification will appear. Only concentration qualifiers added or 
altered by Westinghouse Hanford-OSM as a result of data validation will be 
addressed--not explanations for displayed standard laboratory-reported 
qualifiers. The explanation will first address samples analyzed at the 
primary laboratory--regular, field duplicate, and silica sand samples--then, 
if applicable, the split samples analyzed at an independent laboratory. Split 
samples were validated to criteria consistent with employed CLP procedure, 
except for radiological analyses, as already mentioned. 

Most tables list some additional information about each reported field 
sample. Terms used to describe sample type include Regular {Reg), Field 
Duplicate {FDup}, Field Split {Split}, and clean Silica Sand {Blank} as 
described in the attached report. The terms 3A, 38, and 3C Pond refer to the 
216-B-3A Pond, 216-8-38 Pond, and 216-8-JC Pond, respectively. Sample depths 
are given as depth from the surface at the borehole to a midpoint of the 
sampled interval. ALL DEPTHS ARE LISTED IN FEET UNLESS SPECIFIED OTHERWISE. 
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Table A-1. B-Pond Phase 3 Pesticide/PCBs. (µg/Kg) 

ANALYTE CASI B00FIC6 BOOFIC7 BOOFIC8 B00FIC9 BOOFL0 BOOFL1 B00FL3 B00FL4 800GR9 8000S4 

TYPE Reg Reg Reg Reg Reg Reg Blank Reg fcq, Reg 

PONO 3A 3A 3A 3A 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 1.5 10.5 13 14.5 16 --- 28 28 52.5 '-0 

-LN 

alpha BHC 319-84·6 14 UJ 13 UJ 13 UJ 13 UJ 13 UJ 14 UJ 12 UJ 13 UJ 13 UJ '-"" 16 UJ -co 
beta BHC 319-85-7 14 UJ 13 UJ 13 UJ 13 UJ 13 UJ 14 UJ 12 UJ 13 UJ 13 UJ 16 UJ 

delta BHC 319·86·1 14 UJ 13 UJ 13 UJ 13 UJ 13 UJ 14 UJ 12 UJ 13 UJ 13 UJ 16 UJ 

... 
-= -:c -n -I -g- BHC (Llndane) 58·89·9 14 UJ 13 UJ 13 UJ 13 UJ 13 UJ 14 UJ 12 UJ 13 UJ 13 UJ 16 UJ V, '-SJ 
0 
I 

Heptachlor 76·44·8 14 UJ 13 UJ 13 UJ 13 UJ 13 UJ 14 UJ 12 UJ 13 UJ 13 UJ 16 uj rTI z 
I 

Aldrin 309·00·2 14 UJ 13 UJ 13 UJ 13 UJ 13 UJ 14 UJ 12 UJ 13 UJ 13 UJ 16 UJ > 
-0 

Heptachlor Epoxlde 1024:57-3 14 UJ 13 UJ 13 UJ 13 UJ 13 UJ 14 UJ 12 UJ 13 UJ 13 UJ 16 UJ 
I .... 

0 

Endosul fan I 959·98·8 14 UJ 13 UJ 13 UJ 13 UJ 13 UJ 14 UJ 12 UJ 13 UJ 13 UJ 16 UJ ~ 

Dleldrtn 60·57_.1 27 UJ 27 UJ 25 UJ 26 UJ 26 UJ 27 UJ 24 UJ 25 UJ ' 25 UJ 31 UJ ,0 
Cl) 

< 
4,4 1 -DDE 72.55.9 27 UJ 27 UJ 25 UJ 26 UJ 26 UJ 27 UJ 24 UJ 25 UJ 25 UJ 31 UJ . 
Endrln 72-20·8 27 UJ 27 UJ 25 UJ 26 UJ 26 UJ 27 UJ 24 UJ 25 UJ 25 UJ 31 UJ 

0 

Endosul fan 11 33213-65-9 27 UJ 27 UJ 25 UJ 26 UJ 26 UJ 27 UJ 24 UJ 25 UJ 25 UJ 31 UJ 

4,4 1 -DDD 72· 54·8 27 UJ 27 UJ 25 UJ 26 UJ 26 UJ 27 UJ 24 UJ 25 UJ 25 UJ 31 UJ 

Endosulfan Sulfate 1031 · 07·8 27 UJ 27 UJ 25 UJ 26 UJ 26 UJ 27 UJ 24 UJ 25 UJ 25 UJ 31 UJ 

4,4 1 -DDT 50-29·3 27 UJ 27 UJ 25 UJ 26 UJ 26 UJ 27 UJ 24 UJ 25 .UJ 25 UJ 31 UJ 

Methoxychlor 72·43·5 140 UJ 130 UJ 130 UJ 130 UJ 130 UJ 140 UJ 120 UJ 130 UJ 130 UJ 160 UJ 

Endrtn Ketone 53494•70·5 27 UJ 27 UJ 25 UJ 26 UJ 26 UJ 27 UJ 24 UJ 25 UJ 25 UJ 31 UJ 

alpha·Chlorodane 5103· 71·9 140 UJ 130 UJ 130 UJ 130 UJ 130 UJ 140 UJ 120 UJ 130 UJ 130 UJ 160 UJ 

g-·Chlorodane 5103·74· 2 140 UJ 130 UJ 130 UJ 130 UJ 130 UJ 140 UJ 120 UJ 130 UJ 130 UJ 160 UJ 
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Table A-1. 8-Pond Phase 3 Pest1c1de/PC8s. (pg/Kg) 

ANALYTE CASI 800FK6 800FK7 800FK8 BOOFK9 BOOFLO BOOFL1 

TYPE Reg Reg Reg Reg Reg Reg 

POND 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 8.5 10.5 13 14.5 16 

Toxllflhene 8001-35·2 270 UJ 270 UJ 250 UJ 260 UJ 260 UJ 270 UJ 

Arochlor 1016 12674-11-2 140 UJ 140 UJ 130 UJ 130 UJ 130 UJ 140 UJ 

Arochlor 1221 11104-28·2 140 UJ 140 UJ 130 UJ 130 UJ 130 UJ 140 UJ 

Arochlor 1232 11141-16-5 140 UJ 140 UJ 130 UJ 130 UJ 130 UJ 140 UJ 

Arochlor 1242 53469·21·9 140 UJ 140 UJ 130 UJ 130 UJ 130 UJ 140 UJ 

Arochlor 1248 126n-29-6 140 UJ 140 UJ 130 UJ 130 UJ 130 UJ 140 UJ 

Arochlor 1254 11097·69·1 280 UJ 280 UJ 260 UJ 260 UJ 260 UJ 280 UJ 

Arochlor 1260 11~·82·5 280 UJ 280 UJ 260 UJ 260 UJ 260 UJ 280 UJ 
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800FL3 800FL4 

Blank Reg 

3A 3A 

--- 28 

240 UJ 250 UJ 

120 UJ 130 UJ 

120 UJ 130 UJ 

120 UJ 130 UJ 

120 UJ 130 UJ 

120 UJ 130 UJ 

240 UJ 260 UJ 

240 UJ 260 UJ 

800GR9 

Fcllp 

3A 

28 

250 UJ 

130 UJ 

130 UJ 

130 UJ 

130 UJ 

130 UJ 

260 UJ 

260 UJ 

800GS4 

Reg 

3A 

52.5 

310 UJ 

160 UJ 

160 UJ 

160 UJ 

160 UJ 

160 UJ 

320 UJ 

320 UJ 

~ n 
I 

en 
C 
I 

ITI z 
I 

):I, 
""0 
I -0 • 
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Table A-1. 8-Pond Phase 3 Pest1cide/PCBs. (µg/Kg) 

ANAUTE CASI B000S5 BOOGS9 BOOGT7 BOOGV5 BOOGV6 B0OOV7 

TYPE Split Reg Reg Reg Reg Reg 

PONO 3A 3A 3A 3A 3B 3B 

DEPTH 53 66.5 97 143.5 1 3.5 

alpha BMC 319·84·6 9.7 UJ 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

beta BMC 319·85-7 9.7 UJ 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

delta BMC 319-86·8 9.7 UJ 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

91111111• BMC ( LI nd• ne) 58·89-9 9.7 UJ 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

Mept•chlor 76-44·8 9.7 UJ 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

Aldrin 309·00·2 9.7 UJ 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

Hept•chlor Epoxlde 1024·57·3 9.7 UJ 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

Endosul fan I 959·98-B 9.7 UJ 13 UJ 13 UJ 13 UJ 13 UJ 13 UJ 

Dleldrln 60-57·1 · 19 UJ 26 UJ 25 UJ 26 UJ 25 UJ 25 UJ 

4,4 1 -DDE n-55·9 19 UJ 26 UJ 25 UJ 26 UJ 25 UJ 25 UJ 

Endrln n-20-11 19 UJ 26 UJ 25 UJ 26 UJ 25 UJ 25 UJ 

Endosulf•n II 33213·65·9 19 UJ 26 UJ 25 UJ 26 UJ 25 UJ 25 UJ 

4,4 1 ·DDD n-54-a 19 UJ 26 UJ 25 UJ 26 UJ 25 UJ 25 UJ 

Endosulf•n sulfate 1031·07·8 19 UJ 26 UJ 25 UJ 26 UJ 25 UJ 25 UJ 

4,4 1 -DDT 50·29·3 19 UJ 26 UJ 25 UJ 26 UJ 25 UJ 25 UJ 

Methoxychlor n-43·5 97 UJ 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 

Endrln Ketone 53494-70-5 19 UJ 26 UJ 25 UJ 26 UJ 25 UJ 25 UJ 

• lph• ·Chlorod•ne 5103-71·9 97 UJ 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 

91111111• -Chlorod•ne 5103· 74·2 97 UJ 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 
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B0OOV8 B0OOV9 

Reg Blri 

3B 3B 

5.5 ---

13 UJ 60 UJ 

13 UJ 60 UJ 

13 UJ 60 UJ 

13 UJ 60 UJ 

13 UJ 60 .UJ 

13 UJ 60 UJ 

13 UJ 60 UJ 

13 UJ 60 UJ 

25 UJ 120 UJ 

25 UJ 120 UJ 

25 UJ 120 UJ 

25 UJ 120 UJ 

25 UJ 120 UJ 

25 UJ 120 UJ 

25 UJ 120 UJ 

130 UJ 600 UJ 

25 UJ 120 UJ 

130 UJ 600 UJ 

130 UJ 600 UJ 

BOOG\IO 

Reg 

3B 

7.5 

60 UJ 

60 UJ 

60 UJ 

60 UJ 

60 UJ 

60 UJ 

60 UJ 

60 UJ 

120 UJ 

120 UJ 

120 UJ 

120 UJ 

120 UJ 

120 UJ 

120 UJ 

600 UJ 

120 UJ 

600 UJ 

600 UJ 

BOOGV1 

Reg 

3B 

9.5 

62 UJ 

62 UJ 

62 UJ 

62 UJ 

62 UJ 

62 UJ 

62 UJ 

62 UJ 

120 UJ 

120 UJ 

120 ~J 

120 UJ 

120 UJ 

120 UJ 

120 UJ 

620 UJ 

120 UJ 

620 UJ 

620 UJ 

:a: 
:I: n 
I 

V, 
0 
I ,,, 
z 
-1-
"'V 
I .... 

0 .,. 
::a 
11) 
< . 
0 
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ANALYTE 

Toxaph-

Arochlor 1016 

Arochlor 1221 

Arochlor 1232 

Arochlor 1242 

Arochlor 1248 

Arochlor 1254 

Arochlor 1260 
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CASI 

8001-35-2 

12674-11·2 

11104·28·2 

11141·16·5 

53469·21·9 

12672-29·6 

11097·69·1 

11096·82·5 

Table A-1. 8-Pond Phase 3 Pest1c1de/PCBs. (µg/Kg) 

B0OGS5 B0OGS9 B00GT7 BOOGV5 800GV6 800GV7 

TYPE Spl It Reg Reg Reg Reg Reg 

POND 3A 3A 3A 3A 38 38 

DEPTH 53 66.5 97 143.5 1 3.5 

190 UJ 260 UJ 250 UJ 260 UJ 250 UJ 250 UJ 

97 UJ 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 

97 UJ 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 

97 UJ 130 UJ 130 UJ 130 UJ 13D UJ 130 UJ 

97 UJ 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 

97 UJ 130 UJ 130 UJ 130 UJ 130 UJ 130 UJ 

190 UJ 260 UJ 260 UJ 260 UJ 260 UJ 260 UJ 

190 UJ 260 UJ 260 UJ 260 UJ 260 UJ 260 UJ 

800GVS 800GV9 800GW 

Reg llri Reg 

38 38 38 

5.5 ··- 7.5 

250 UJ 1200 UJ 1200 UJ 

130 UJ 120 UJ 120 UJ 

130 UJ 120 UJ 120 UJ 

130 UJ 120 UJ 120 UJ 

130 UJ 120 UJ 120 UJ 

130 UJ 120 UJ 120 UJ 

260 UJ 240 UJ 260 UJ 

260 UJ 240 UJ 260 UJ 

800Gll1 

Reg 

38 

9.5 

1200 UJ 

120 UJ 

120 UJ 

120 UJ 

120 UJ 

120 UJ 

240 UJ 

240 UJ 

-= ::c 
n 
I 

V, 
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Table A-1. B-Pond Phase 3 Pesttctde/PCBs. (µg/Kg) 

ANALYTE CASI BOOGWl BOOG\14 8006115 BOOGW8 BOOGX6 BOOGZ2 BOOGZ6 BOOGZS . BOOHOO B00tl01 

TYPE Reg FciJp Split Reg Reg Reg Reg Reg Reg Reg 

PONO 38 38 3B 38 3B 38 3B 3B 3C 3C 

DEPTH 13 13 13 21 61.5 90.5 118.5 123.5 1 3 ."° 
I -t..,,,l 

alpha BHC . 319-114-6 62 UJ 62 UJ a.o UJ 62 UJ 63 UJ 63 UJ 140 UJ 92 UJ 120 UJ 130 UJ •t..J,,4 -beta BHC 319·85·7 62 UJ 62 UJ a.o uJ . 62 UJ 63 UJ 63 UJ 140 UJ 92 UJ 120 UJ 130 UJ co • 
delta BHC 319-86-a 62 UJ 62 UJ a.o UJ 62 UJ 63 UJ 63 UJ 140 UJ 92 UJ 120 UJ 130 UJ 

9111111111 BHC (Lfnda'le) 58-89-9 62 UJ 62 UJ a.o uJ 62 UJ 63 UJ 63 UJ 140 UJ 92 UJ 120 UJ 130 UJ 

~ -X ..,&:. n 
I r--JI 

V, -CJ 
Heptachlor 76-44-8 62 UJ 62 UJ a.o u 62 UJ 63 UJ 63 UJ 140 UJ 92 UJ 120 UJ 130 UJ I 

' l'TI 

Aldrin 309-00-2 62 UJ 62 UJ a.o uJ 62 UJ 63 UJ 63 UJ 140 UJ 92 UJ 120 UJ 130 UJ 
z 
I 
> 

Heptachlor Epoxfde 1024-57-3 62 UJ 62 UJ a.o u 62 UJ 63 UJ 63 UJ 140 UJ 92 UJ 120 UJ 130 UJ -a 
I -Endosulfan I 959-98-8 62 UJ 62 UJ a.o uJ 62 UJ 63 UJ 63 UJ 140 UJ 92 UJ 120 UJ 130 UJ 0 

"'" 
Dfeldrfn 60-57-1 120 UJ 120 UJ 16 U 120 UJ 130 UJ 130 UJ 290 UJ 180 UJ 250 UJ 250 UJ 

:::D 

4,4 1 -DDE 72-55-9 120 UJ 120 UJ 16 UJ 120 UJ 130 UJ 130 UJ 290 UJ 180 UJ 250 UJ 250 UJ 
Cl> 
< . 

Endrfn 12-20-a 120 UJ 120 UJ 16 U 120 UJ 130 UJ 130 UJ 290 UJ 180 UJ 250 UJ 250, UJ 0 

Endosulfan II 33213-65-9 120 UJ 120 UJ 16 U 120 UJ 130 UJ 130 UJ 290 UJ 180 UJ 250 UJ 250 UJ 

4,4 1 ·DDD 72-54-8 120 UJ 120 UJ 16 UJ 120 UJ 130 UJ 130 UJ 290 UJ 180 UJ 250 UJ 250 UJ 

Endosulfan sulfate 1031-01-a 120 UJ 120 UJ 16 UJ 120 UJ 130 UJ I 130 UJ 290 UJ tao uJ 250 UJ 250 UJ 

4,4• ·DDT 50-29-3 120 UJ 120 UJ 16 UJ 120 UJ 130 UJ 130 UJ 290 UJ 180 UJ 250 UJ 250 UJ 

Methoxyehlor 72-43-5 620 UJ 620 UJ ao u 620 UJ 630 UJ 630 UJ 1400 UJ 920 UJ 1200 UJ 1300 UJ .. 

Endrfn Ketone 53494-70-5 120 UJ 120 UJ 16 u 120 UJ 130 UJ 130 UJ 290 UJ 180 UJ 250 UJ 250 UJ 

alpha-Chlorodane 5103·71-9 620 UJ 620 UJ 80 UJ 620 UJ 630 UJ 630 UJ 1400 UJ 920 UJ 1200 UJ 1300 UJ 

9111111111-Chlorodane 5103-74-2 620 UJ 620 UJ 80 UJ 620 UJ 630 UJ 630 UJ 1400 UJ 920 UJ 1~ UJ 1300 UJ 

' (Page 5 of 8) 
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ANALYTE 

Toxaphene 

Arochlor 1016 

Arochlor 1221 

Arochlor 1232 

Arochlor 1242 

Arochlor 1248 

Arochlor 1ZS4 

Arochlor 1260 
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CAS# 

8001-35-2 

12674-11·2 

11104·28·2 

11141-16·5 

53469-21·9 

12672·29·6 

11097-69-1 

11096·82·5 

Table A-1. 8-Pond Phase 3 Pest1c1de/PC8s. (µg/Kg) 

BOOGll3 BOOG\14 BOOGW5 BOOG\18 BOOGX6 B00GZ2 

TYPE Reg Fcq, Split Reg Reg Reg 

POND 38 3B 3B 3B 3B 31 

DEPTH 13 13 13 21 61.5 90.5 

' 
1200 UJ 1200 UJ 160 U 1200 UJ 1300 UJ 1300 UJ 

120 UJ 120 UJ 80 U , 120 UJ 130 UJ 130 UJ 

120 UJ 120 UJ 80 U 120 UJ 130 UJ 130 UJ 

120 UJ 120 UJ 80 U 120 UJ 130 UJ 130 UJ 

120 UJ 120 UJ 80 u 120 UJ 130 UJ 130 UJ 

120 UJ 120 UJ 80 u 120 UJ 130 UJ 130 UJ 

240 UJ 240 UJ 160 u 240 UJ 260 UJ 260 UJ 

240 UJ 240 UJ 160 u 240 UJ 260 UJ 260 UJ 

BOOGZ6 BOOGZ8 BOONOO 

Reg Reg Reg 

3B 3B 3C 1 

118.5 , 123.5 1 

2900 UJ 1800 UJ 2500 UJ 

140 UJ 180 UJ 130 UJ 

140 UJ 180 UJ 130 UJ 

140 UJ 180 UJ 130 UJ 

140 UJ 180 UJ 13!) UJ 

140 UJ 180 UJ 130 UJ 

280 UJ 360 UJ. 260 UJ 

280 UJ 360 UJ 260 UJ 

BOON01 

Reg 

3C 

J I 

2500 UJ 

130 UJ 

130 UJ 

130 UJ 

130 UJ 

130 UJ 

260 UJ 

260 UJ 

-= :c n 
I 

V, 
0 
I 

fT1 

·i 
"'O 
I .... 

0 .,., 

~ 
< . 
0 
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ANALYTE 

alpha BHC 

beta BHC 

delta BHC 

9111111111 BHC (Llnd•ne) 

Heptachlor 

Aldrin 

Heptachlor Epoxtde 

Endosulf•n I 

Dfeldrtn 

4,4 1 ·DDE 

Endrfn 

Endosulf•n II 

4,4 1 -DDD 

Endosulf•n Sulfate 

4,4'·DDT 

Methoxyc:hlor 

Endrtn Ketone 

alph1-Chlorodane 

gmfflll•Chlorodane 
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CASI 

319-84-6 

319-85-7 

319-86-8 

51-89-9 

76-44-8 

309-00-2 

1024-57-3 

959-98-8 

60-57-1 

n-55-9 

n-20-a 

33213-65-9 

n-54-8 

1031-07-8 

50-29-3 

n-43-5 

53494-70-5 

5103-71-9 

5103-74-2 

Table A-1. B-Pond Phase 3 Pesticide/PCBs. (µg/Kg) 

B00H02 BOOH03 BOOH04 BOOH05 B00H06 BOOH07 

TYPE Reg Reg Reg fcq, Reg Spl It 

POND 3C 3C 3C 3C 3C 3C 

DEPTH 5 1 9 9 11.5 11.5 

160 UJ 63 UJ 130 UJ 63 UJ 130 UJ 8.3 UJ 

160 UJ 63 UJ 130 UJ 63 UJ 130 UJ 8.3 UJ 

160 UJ 63 UJ 130 UJ 63 UJ 130 UJ 8.3 UJ 

160 UJ 63 UJ 130 UJ 63 UJ 130 UJ 8.3 u 

160 UJ 63 UJ 130 UJ 63 UJ 130 UJ 8.3 u 

160 UJ 63 UJ 130 UJ 63 UJ 130 UJ 8.3 UJ 

160 UJ 63 UJ 130 UJ 63 UJ 130 UJ 8.3 u 

160 UJ 63 UJ 130 UJ 63 UJ 130 UJ 8.3 u 

310 UJ 130 UJ 250 UJ 130 UJ 250 UJ 17 u 

310 UJ 130 UJ 250 UJ 130 UJ 250 UJ 17 u 

310 UJ 130 UJ 250 UJ 130 UJ 250 UJ 17 UJ 

310 UJ 130 UJ 250 UJ 130 UJ 250 UJ 17 u 

310 UJ 130 UJ 250 UJ 130 UJ 250 UJ 17 u 

310 UJ 130 UJ 250 UJ 130 UJ 250 UJ 17 u 

310 UJ 130 UJ 250 UJ 130 UJ 250 UJ 17 u 
1600 UJ 630 UJ 1300 UJ 630 UJ 1300 UJ 83 u 
310 W 130 UJ 250 UJ 130 UJ 250 UJ 17 u 

1600 UJ 630 UJ 1300 UJ 630 UJ 1300 UJ 83 UJ 

1600 UJ 630 UJ 1300 UJ 630 UJ 1300 UJ 83 UJ 

BOOH14 BOOH10 B00H19 B00H23 

Reg Blri Reg Reg 

3C 3C 3C 3C 

30 --- 60 80 

'° =-
130 UJ 60 UJ 130 UJ 77 UJ 

t.>,l 
t.>J -130 UJ 60 UJ 130 UJ 77 UJ eO 

130 UJ 60 UJ 130 UJ 77 UJ -= 
., 

:c -n ..c 
130 UJ 60 UJ 130 UJ 77 UJ 

130 UJ 60 UJ 130 UJ 77 UJ 

I f"-..~ 
V, f"'--..:J C 
I ,,, 

130 UJ 60 UJ 130 UJ 77 UJ 
z 
I 
> 

130 UJ 60 UJ 130 UJ 77 UJ "'ti 
I ... 

130 UJ 60 UJ 130 UJ 77 UJ 0 
~ 

260 UJ 120 UJ 260 UJ 150 UJ ;:o 

260 UJ 120 UJ 260 UJ 
CD 

150 UJ < . 
260 UJ 120 UJ 260 UJ 150 UJ 0 

260 UJ 120 UJ 260 UJ 150 UJ 

260 UJ 120 UJ 260 UJ 150 UJ 

260 UJ 120 UJ 260 UJ 150 UJ 

260 UJ 120 UJ 260 UJ 150 UJ 

1300 UJ 600 UJ 1300 UJ 770 UJ 

260 UJ 120 UJ 260 UJ 150 UJ 

1300 UJ 600 UJ 1300 UJ 770 UJ 

1300 UJ 600 UJ 1300 UJ 770 UJ 



=r -0 

Table A-1. B-Pond Phase 3 Pest1c1de/PCBs. (µg/Kg) 

ANALYTE CASI 800H02 

TYPE Reg 

! PONO 3C 

DEPTH 5 

ToHphene 8001-35·2 3100 UJ 

Arochlor 1016 12674·11·2 160 UJ 

Arochlor 1221 11104·28·2 160 UJ 

Arochlor 1232 11141·16·5 160 UJ 

Arochlor 1242 53469-21·9 160 UJ 

Arochlor 12411 12672-29-6 160 UJ 

Arochlor 1254 11097-69·1 320 UJ 

Arochlor 1260 11096·82·5 320 UJ 

U The analyte was undetected at the stated ll• lt. 
J The associated value 11 an estlNted quantity. 
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3C 
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1300 UJ 

130 UJ 
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800H04 800H05 BOOH06 800H07 

Reg Fcilp Ret Split 

3C 3C 3C 3C 

9 9 11.5 11.5 
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Reg llri 

3C 3C 

30 ---
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130 UJ 120 UJ 

130 UJ 120 UJ 

130 UJ 120 UJ 
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260 UJ 240 UJ 

BOOH19 

Reg 

3C 
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130 UJ 

260 UJ 

260 UJ 
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3C 
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9 13318. ,~123 
WHC-SD-EN-AP-104 Rev. 0 

Reasons for Westinghouse Hanford Qualification-
Pesticides/Polychlorinated Biphenyls 

Regular. Field Duplicate. and Silica Sand Samples: 

HOLDING TIME--All samples were flagged as estimated, •J•. All samples 
.. extracted outside 7-day criteria established for water. (All samples were 

analyzed within 40 days of extraction.) 

LABORATORY BLANK--Arochlor-1254, beta-BHC, and lindane were detected in 
laboratory blanks. This resulted in an undetected qualification, •u•, of one 
or more of those analytes detected at similar concentrations in the following : 

BOOFK6 8006S4 BOOGWI BOOH02 
BOOFK7 8006S9 BOOGW3 BOOH03 
BOOFKS BOOGT7 BOOGW4 BOOH04 
BOOFK9 BOOGVS BOOGWS BOOHOS 
BOOFLO BOOGV6 BOOGX6 BOOH06 
BOOFLI BOOGV7 BOOGZ2 BOOHIO 
BOOFL3 BOOGVS BOOGZ6 BOOH14 
BOOFL4 BOOGV9 800628 BOOH19 
BOOGR9 BOOGWO BOOHOI BOOH23 

SURROGATE RECOVERY--Recovery was high for sample BOOHOI. All pesticide/ 
PCB constituents were undetected but qualified as •UJ" for BOOHOI. 

Split Samples: 

SURROGATE RECOVERY--Recovery was high for sample BOOGSS. All pesticide/ 
PCB constituents were undetected but qualified as "UJ" for BOOGSS. 

MS/MSD--Recovery was high for sample 8006S5. All pesticide/PCB 
constituents were undetected but qualified •uJ" per OSM guidelines. 

A-11 



WHC-SD-EN-AP-104 Rev. 0 

Table A-2. 8-Pond Phase 3 Herbkide Data. (µg/~g) .. 

SAMPLE TYPE POND 
APPROXIMATE 
DEPTH (ft) 2,4•D 

BOOFK6 Reg 3A 6.5 100 

BOOFIC7 Reg 3A 8.5 100 

BDOFK8 Reg 3A 10.5 100 

BOOFIC9 Reg 3A 13 100 

BOOFLO Reg 3A 14.5 100 

BOOFL1 Reg 3A 16 100 

BOOFL3 Blank 3A ... 500 

BOOFL4 Reg 3A 28 500 

BOOGR9 Fdup 3A 28 500 

B00GS4 Reg 3A 52.5 500 

B00GS9 Reg 3A 66.5 500 

BOOGT7 Reg 3A 97 100 

B00GV5 Reg 3A 143.5 150 

BOOGV6 Reg 3B I 1 150 

BOOGV7 Reg 3B 3.5 150 

BOOGV8 Reg 3B 5.5 151 

1 
BOOGV9 Blank 3B ··- 150 

BOOGWO Reg 3B 7.5 28 

BOOGW1 Reg 3B 9.5 29 

BOOGW3 Reg 3B 13 150 

BOOGW4 Fdup 3B 13 148 

BOOGW8 Reg 3B 21 30 

B00GX6 Reg 3B 61.5 152 

B00G22 R•11 38 90.5 154 

BOOGZ6 Reg 3B 118.5 100 

BOOGZ8 Reg 3B 123.5 4900 

BOOHOO Reg 3C 1 100 

B00H01 Reg 3C •. 3 100 

BOOH02 Reg 3C 5 98 

BOOH03 Reg 3C 7 960 

BOOH04 Reg 3C 9 990 

BOOH05 Fdup 3C 9 960 

B00H06 Reg 3C 11.5 980 

BOOH14 Reg 3C 30 2400 

BOOH10 Blri 3C ... 990 

BOOH19 Reg 3C 60 990 

1 BOOH23 Reg 3C 80 100 

U The analyte 11as undetected at the stated lhnft. 
J The •11ociated value f1 an nti•ted ~tity. 
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UJ 

UJ 

UJ 

UJ 

UJ 

UJ 
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UJ 
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HERBICIDES . 
2,4,5·TP 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

10 UJ 

50 UJ 

50 UJ 

50 UJ 

50 UJ 

50 UJ 

10 UJ 

15 UJ 

15 UJ 

15 UJ 

15.1 UJ 

15 UJ 

3 UJ 

3 UJ 

15 UJ 

14.8 UJ 

3 UJ 

15.2 UJ 

15.4 UJ 

10 UJ 

490 UJ 

10 UJ 

10 UJ 

10 UJ 

96 UJ 

99 UJ 

96 UJ 

98 UJ 

240 UJ 

99 UJ 

99 UJ 

10 UJ 
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9 13318.1~2~ 
WHC-SD-EN-AP-104 Rev. 0 

Reasons for Westinghouse Hanford Company Qua11ficat1on-Herb1cides 

Regular, Fjeld pypljcate. and Silica sand Samples: · . 
HOLDING TIME--All samples were flagged as estimated, •J•. All samples 

extracted outside 7-day criteria established for water. (All samples were 
analyzed within 40 days of extraction.) 

Split Samples: 

None. 

A-13 



Table A-3. 8-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg) 

ANALYTE CASI BOOFK6 BOOFK7 BOOFK8 B00FK9 BOOFLO BOOFL1 BOOFL] 

TYPE Reg Reg Reg leg Reg Reg llri 

POND ]A 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 1.5 10.5 13 14.5 16 ... 

Azlnphos·111ethly 86-50-0 NT NT NT NT NT NT NT 

Chlorpyrl fos 2981-88-2 NT NT NT NT NT NT NT 

Chlorpyrlfos Mthyl 5598-13·0 NT NT · NT NT NT NT NT 

Counaphoa 56-72·4 NT NT NT NT NT NT NT 

Demeton 8065-48·3 NT NT NT NT NT NT NT 

Dlazanon 333-41-5 NT NT NT NT NT NT NT 

DDVP (Dlchlorwa) 62-73-7 NT NT NT NT NT NT NT 

D lniethoate 60·51·5 0.11 UJ 0.11 UJ 0.11 UJ 0.11 UJ 0.11 UJ 0.11 UJ 0.10 UJ 

Dlaulfoton 298-04-4 0.06 UJ 0.06 UJ D.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ 

EPN 2104-64-5 NT NT NT NT NT NT IT 

Ethlon 563-12-2 NT NT NT NT NT NT NT 

Ethoprop 13194-78-4 NT NT NT NT NT NT NT 

FMp'IUr 52-85·7 0.17 UJ 0.17 UJ 0.16 UJ 0.16 UJ 0.16 UJ 0.17 UJ 0.15 UJ 

Fensulfothlon 115-90-2 NT NT NT NT NT NT NT 

Fenthlon 55-38-9 NT NT NT NT NT NT IT 
-

Malathion 121-75-5 IIT NT NT .. NT- NT NT NT 

Merphos 150-50-5 NT NT NT NT IT NT NT 

Mevlnphos 7786-34-7 NT NT NT NT NT NT NT 

Monocrotophos 6923-22-4 NT NT Nf NT NT NT NT 
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Table A-3. 8-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg) 

ANALYTE CASI 800FIC6 800FIC7 800FIC8 800FIC9 BOOFLO BOOFL1 BOOFL3 

TYPE Reg Reg Reg Reg Reg Reg Blri 

POND 3A 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 8.5 10.5 13 14.5 16 ---

Naled 300·76·5 NT NT IIT NT NT NT NT 

Parathion ethyl l56·38·2 O. 11 UJ O. 11 UJ O. 11 UJ 0.11 UJ 0.11 UJ O. 11 UJ 0.10 UJ 

Parathion Mthyl 298-00·0 O. 11 UJ O. 11 UJ O. 11 UJ 0.11 UJ O. 11 UJ 0.11 UJ 0.10 UJ 

Phorate 298·02·2 0.06 UJ 0.06 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ 

Romel 299·114·3 NT NT NT NT NT NT NT 

Sulfotepp 3689·24·5 0.06 UJ 0.06 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ 

Sulprofoa 35400·43·2 NT NT NT NT NT NT NT 

TEPP 21646·99·1 NT NT NT NT NT NT NT 

Tetrachlorvlf1)hoa 22248·79·9 NT NT NT NT NT NT NT 

Thlonezln 297-97·2 0.06 UJ 0.06 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ 

Trlchloronete 327·98·0 NT NT NT NT NT NT NT 

o,o,o·Trlethylphoa phorothloete 126·68·1 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.025 UJ 
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Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg) 

ANALTTE CASI BOOGS4 B00GS9 800GT7 800GV5 800GV6 800GV7 800GV8 

TYPE Reg Reg Reg Reg Reg Reg Reg 

POND 3A 3A 3A 3A 38 38 38 

DEPTH 53 66.5 97 143.5 1 3.5 5.5 

Azll1Jho1 Mthly 86·50·0 NT NT IIT NT NT NT NT 

Chlorpyrtfos 29111-811·2 NT NT NT NT NT NT NT 

Chlorpyrtfos •thyl 55911-13·0 NT NT NT NT NT NT NT 

Counephos 56-n-4 NT NT IIT NT NT NT NT 

Denieton 11065·411·3 NT NT NT NT NT NT NT 

Dtazanon 333·41·5 NT NT NT NT NT NT NT 

DOVP (Dtchlorvos) 62·73·7 IIT NT NT NT NT NT NT 

Dhaethoate 60·51·5 0.13 UJ 0.11 UJ 0.10 UJ 0.11 UJ 0.10 UJ 0.10 UJ 0.10 UJ 

Dt1ulfoton 2911·04·4 0.06 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

EPN 2104·64·5 IIT NT IIT NT NT NT IT 

Ethton 563·12·2 NT NT NT NT NT NT NT 

Ethoprop 13194-711·4 11T NT NT NT NT NT NT 

Faniphur 52·115-7 0.19 UJ 0.16 UJ 0.16 UJ 0.17 UJ 0.16 UJ 0.16 UJ 0.16 UJ 

Fenaulfothton 115-90·2 NT NT NT NT NT NT NT 

fenthton 55-311-9 IIT IIT NT NT NT NT NT 
-

Malathion 121·75·5 NT NT IIT NT NT NT NT 

Nerphos 150-50·5 NT NT NT NT NT NT NT 

Nevtl1Jhos 7786·34-7 
< 

NT NT NT NT NT NT NT 

Nonocrotophos 6923·22· 4 IIT NT NT NT NT NT NT 
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Table A-3. 8-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg) 

ANALTTE CASI B00GS4 B00GS9 B00GT7 B00GV5 BOOGV6 BOOGV7 B0OGV8 BOOGV9 BOOGWO 

TYPE Reg Reg Reg Reg Reg Reg lleg Blank lleg 

POND 3A 3A 3A 3A 3B 3B 31 38 3B 

DEPTH 53 66.5 97 143.5 1 3.5 5.5 --- 7.5 

'° -u,., 
Naled 300·76-5 NT NT NT NT NT NT NT NT NT LJ,J -Parathion ethyl l56·3B·2 0.13 UJ 0.11 UJ 0.10 UJ 0. 11 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.11 UJ ca 

• 
Parathion •thyl 298·00·0 0.13 UJ 0.11 UJ 0.10 UJ 0.11 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.11 UJ , 

Phorat• 298·02-2 0.06 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ 0.05 UJ 0.05 U.t 0.05 U.t 1 0.06 UJ 

-= -::c -£:. n r-,:; I 
(I) ·~ 

0 
llomel 299-84-3 NT NT NT NT NT NT IIT IIT IIT I ..,, 
SUlfotepp 3689-24-5 0.06 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ o.o5 t.iJ 0.05 UJ 0.05 UJ 

z 
0.06 UJ I I 

> 
Sulprofoa 35400-43·2 NT IIT NT NT IIT NT IIT NT NT ""0 

I -TEPP 21646-99·1 IIT NT NT NT Ill IIT NT NT NT 0 ,,,. 
Tetrachlorvl'1)hos 22248·79·9 NT IIT NT IIT IIT NT NT NT IIT :,0 

Thfonazln 297-97-2 0.06 UJ 0.05 UJ 0.05 UJ 0.06 UJ 0.05 UJ o.05 uJ 0.05 UJ 0.05 UJ ' 0.06 UJ 
11) 

< . 
Trfchloronate 327·98·0 IIT NT IIT NT NT NT IT IIT Ill 0 

-

o·,o,o-Trlethylphos phorothfoate 126·68·1 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ 0.025 UJ 0.03 UJ 
-
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Table A-3. 8-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg) 

ANAUTE CASI 800GV1 BOOG\13 BOOGW4 BOOG\18 BOOGX6 800GZ2 BOOGZ6 

TYPE Reg Reg FciJp Reg Reg Reg Reg 

POND 3B 38 3B .38 3B 38 38 

DEPTH 9.5 13 13 21 61.5 90.5 1111.5 

Azlfllhos •thly 116-50-0 NT NT NT NT 0.21 UJ 0.21 UJ 0.24 UJ 

Chlorpyrlfos 2911Hl8·2 NT NT NT NT 0.05 UJ 0.05 UJ 0.06 UJ 

Chlorpyrlfos Mthyl 5598-13-0 NT NT NT NT 0.05 UJ 0.05 UJ 0.06 UJ 

Counaphos 56-n-4 NT NT NT NT 0.21 UJ 0.21 UJ 0.26 UJ 

Denieton 8065-411·3 NT NT NT NT 0.1 UJ 0.1 UJ 0.12 UJ 

Dlazanon 3~3-41·5 NT NT NT NT 0.05 UJ 0.05 UJ 0.06 UJ , 

ODVP (Dlchlorvos) 62-73-7 NT NT NT NT 0.1 UJ 0.1 UJ 0.12 UJ 

0hnethoate 60-51·5 0.10 UJ 0.10 UJ 0.10 UJ 0.10 UJ 0.1 UJ 0.1 UJ 0.12 UJ 

Dl1ulfoton 298-04·4 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 

EPN 2104-64-5 NT NT NT NT 0.05 UJ 0.05 ·UJ 0.06 UJ 

Ethlon 563·12·2 NT NT NT IT 0.05 UJ 0.05 UJ 0.06 UJ 

Ethoprop 13194-78·4 NT NT NT NT 0.1 UJ 0.1 UJ 0.12 UJ 

F~ 52·85·7 0.16 UJ 0.16 UJ 0.16 UJ 0.16 UJ NT NT NT 

Fensulfothlon 115-90·2 NT NT NT NT 0.1 UJ 0.1 UJ 0.12 UJ 

Fenthlon 55-38-9 NT NT NT NT 0.05 UJ 0.05 UJ 0.06 UJ 

Malathion 121-75·5 NT NT NT NT 0.05 UJ 0.05 UJ 0.06 UJ 

Merpho1 150-50-5 NT NT NT NT 0.1 UJ 0.1 UJ 0.12 UJ 

Mevlfllhos 77116-34-7 NT NT NT NT 0.1 UJ 0.1 UJ 0.12 UJ 

Monocrotophos 6923-22·4 NT NT NT 
I 

0.21 UJ NT 0.21 UJ 0.24 UJ 
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Table A-3. B-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg) 

ANALYTE CASI BOOGW1 B00GW3 BOOGW. B00G"8 BOOGX6 BOOGZ2 BOOGZ6 

TYPE Reg Reg Fct..ip Reg Reg Reg Reg 

POND 3B 3B 3B 3B 3B 3B 38 

DEPTH 9.5 13 13 21 61.5 90.5 118.5 

Naled 300·76-5 NT NT NT NT · 0.21 UJ 0.21 UJ 0.24 UJ 

Parathion ethyl l56·38·2 0.10 UJ 0.10 UJ 0.10 UJ 0. 10 UJ 0.05 UJ 0.05 UJ 0.06 UJ 

Parathion •thyl 298·00-0 0.10 UJ 0.10 UJ 0.10 UJ 0. 10 UJ 0.05 UJ 0.05 UJ 0.06 UJ 

Phorat• 298-02-2 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 

Romel 299-84·3 NT NT NT NT 0.05 UJ 0.05 UJ 0.06 UJ 

SUlfotepp 3689·24·5 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.06 UJ 

Sulprofos 35400·43·2 NT NT NT NT 0.05 UJ 0.05 UJ 0.06 UJ 

TEPP 21646·99·1 NT NT NT NT 0.21 UJ 0.21 UJ 0.24 UJ 

Tetrachlorvfnphos 22248·79·9 NT NT NT NT 0.26 UJ 0.26 UJ 0.30 UJ 

Thlonazln 297·97·2 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ NT NT NT 

Trlchloronate 327-98·0 NT NT · NT NT 0.05 UJ 0.05 UJ 0.06 UJ 

o,o,o-Trfethylphos phorothfoate 126·68·1 0.03 UJ 0.03 UJ 0.03 UJ 0.03 UJ NT NT NT 
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ANALYTE 

Azlnphot •thly 

Chlorpyrl foa 

Chlorpyrlfoa •thyl 

CCUll!phoa 

Ol!lleton 

Dlazanon 

DDVP (Dlchlorvos) 

DIINthoate 

Dl1ulfotan 

EPN 

Ethlon 

Ethoprop 

Faniphur 

Fensul fothlon 

Fenthlon 

Malathion 

Merphos 

Mevlnpho1 

Manocrotophoa 
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Table A-3 . 8-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg) 

CASI BOOH01 BOON02 BOON03 BOON04 BOON05 BOON06 BOOH14 800N10 

TYPE Reg Reg Reg Reg Fclip Reg Reg Blank 

POND 3C 3C 3C 3C 3C ]C 3C 3C 

DEPTH 3 5 7 9 9 11.5 30 ---

86-50·0 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.22 UJ 0.21 UJ 0.20 UJ 

29111-118·2 0.05 UJ 0,05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 u, 
5598-13-0 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

56-n-4 0.21 UJ 0.21 UJ 0.21 UJ 0,21 UJ 0,21 UJ 0.22 UJ 0.21 UJ 0.20 UJ 

8065-48·3 O. 1 UJ 0.1 UJ 0.1 UJ 0.1 UJ O. 1 UJ O. 11 UJ 0.11 UJ 0.1 UJ 

333·41·5 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

62-73·7 0.1 UJ O. 1 UJ O. 1 UJ 0.1 UJ 0.1 UJ 0, 11 UJ 0.11 UJ 0.1 UJ 

60-51-5 O. 1 UJ O. 1 UJ 0, 1 UJ 0.1 UJ 0.1 UJ 0.11 UJ O. 11 UJ 0.1 UJ 

298-04-4 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

2104·64·5 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

563·12-2 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

13194-711-4 O. 1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ O. 11 UJ O. 11 UJ 0.1 UJ 

52-85-7 NT NT NT NT NT NT NT NT 

115-90· 2 0. 1 UJ 0.1 UJ 0, 1 UJ 0.1 UJ 0. 1 UJ O.11 UJ 0.11 UJ 0.1 UJ 

55-38-9 0.05 UJ 0.05 UJ 0,05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0,05 UJ 

121-75·5 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

150-50-5 0.1 UJ 0.1 UJ O. 1 UJ 0.1 UJ 0.1 UJ 0.11 UJ 0.11 UJ 0.1 UJ 

7786-34-7 0.1 UJ 0.1 UJ O. 1 UJ O. 1 UJ O. 1 UJ 0.11 UJ O. 11 UJ 0.1 UJ 

6923-22-4 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0. 21 UJ 0.22 UJ 0.21 UJ 0.20 UJ 

' 

BOOH19 

Reg 

3C 

60 

0.21 UJ 

0.05 UJ 

0.05 UJ 

0.21 UJ 

0.1 UJ 

0.05 UJ 

0.1 UJ 

0.1 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.1 UJ 

NT 

0.1 UJ . 

0.05 UJ 

0.05 UJ 

0.1 UJ 

0.1 UJ 

0.21 UJ 

800N23 

Reg 

3C 

80 

0.21 UJ 

0.05 UJ 

0,05 UJ 

0.21 UJ 

0.1 UJ 

0.05 UJ · 

0.1 UJ 

0.1 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.1 UJ 

NT 

0.1 UJ 

0.05 UJ 

0.05 UJ 

0.1 UJ 

0.1 UJ 

0.21 UJ 

~ n 
I 

V, 
C 
I 

l"l"I z 
I 
> 
""0 
I .... 

0 
~ 

:;a 
CD 
< . 
0 
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Table A-3. 8-Pond Phase 3 Organophosphorous Pesticides. (mg/Kg) 

ANALYTE CASI BOOH01 

TYPE Reg 

PONO le 

DEPTH 3 

Naled 300-76-5 0.21 UJ 

Parathion ethyl l56·38·2 0.05 UJ 

Parathion •thyl 298-00·0 0.05 UJ 

Phorate 298·02·2 0.05 UJ 

Romel 299-84-3 0.05 UJ 

Sulfotepp 3689-24-5 0.05 UJ 

Sulprofos 35400·43-2 0.05 UJ 

TEPP 21646-99-1 0.21 UJ 

Tetrechlorvlnphos 22248-79-9 0.26 UJ 

Thlonazln 297-97-2 NT 

Trlchloronate 327-98·0 0.05 UJ 

o,o,o·Trfethylphos 126-68-1 NT 
phorothloete 

NT Not a target analyte for this s-.:,le, see text. 
U The analyte was l.lldetected at the stated ll• lt. 
J The associated value Is an estl11ated "'9ntlty. 

(Page 8 of 8) 

BOOH02 

Reg 

le 

5 

0.21 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.05 UJ 

0.21 UJ 

0.26 UJ 

NT 

0.05 UJ 

NT 

BOOH0l B00H04 BO0H05 B00H06 BOOH14 B00H10 

Reg Reg Fcl.lp Reg Reg Blri 

le le le le le le 

7 9 9 11.5 30 ---

0.21 UJ 0.21 UJ 0.21 UJ 0.22 UJ 0.21 UJ 0.20 UJ 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

0.21 UJ 0.21 UJ 0.21 UJ 0.22 UJ 0.21 UJ 0.20 UJ 
-

0.26 UJ 0.26 UJ 0.26 UJ 0.28 UJ 0.26 UJ 0.25 UJ 

NT NT NT NT NT IT 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 

NT NT NT NT NT IT 

BOOH19 800H23 

Reg Reg 

le le 

60 80 
'0 

·-
0.21 UJ 0.21 UJ 

t..N 
<.>.I -0.05 UJ 0.05 UJ co 

0.05 UJ 0.05 UJ · -= • 
::c -n ..& 

0.05 UJ 0.05 UJ I ,....,, 
t.n co C 

0.05 UJ 0.05 UJ I ,,, 
0.05 UJ 0.05 UJ 

z 
I 
> 

0.05 UJ 0.05 UJ 
.,, 
I .... 

0.21 UJ 0.21 UJ 0 
~ 

0.26 UJ 0.27 UJ ,a 
Ill 

IT NT < . 
0.05 UJ 0.05 UJ 0 

NT NT 



WHC-SD-EN-AP-104 Rev. 0 

Reasons for Westinghouse Hanford Company Qualification-Organophosphorous 
Pesticides 

Regular, Field Duplicate. and SiJjca sand samples: 
HOLDING TIME--All samples were flagged as estimated, •J". All samples 

extracted outside 7-day criteria established for water. (All samples were 
analyzed within 40 days of extraction.) 

Spljt samples: 
None. 
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Table A-4. 8-Pond Phase 3 Dioxins & Furans. (ng/g) 

ANALYTE SAMPLE ID B00FIC6 BOOFIC7 B00FIC8 B00FIC9 B00FL0 BOOFL1 

TYPE Reg Reg Reg Reg Reg Reg 

PONO 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 8.5 10.5 13 14.5 16 

Total tetrac:hlorlnated dlbenzo·p·dloxlns 0.062 UJ 0.060 UJ 0.056 UJ 0.11 UJ 0.071 UJ 0.068 UJ 
(TCOO) 

Total pentachlorlnated dlbenzo· p·dloxlns . 0.13 UJ 0.17 UJ 0.13 UJ 0.10 UJ 0.16 UJ 0.22 UJ 
(Pea>D) 

Total hexachlorlnated dlbenzo·p·dloxlns · 0.12 UJ 0.18 UJ 0.13 UJ 0.40 UJ 0.17 UJ 0.15 UJ 
(HxCOO) 

Total heptechlorlnated dlbenzo·p·dloxlns 0.15 UJ 0.21 UJ 0.19 UJ 0.19 UJ 0.16 UJ 0.23 UJ 
(HpCDD) 

Total octachlorlnated dlbenzo·p·dloxlns 0.13 UJ 0.21 UJ 0.13 UJ 0.11 UJ 0.16 UJ 0.17 UJ 
(OCDD) 

Total tetrachlorlnated dlbenzo·furans 0.11 UJ 0.077 UJ 0.058 UJ 0.085 UJ 0.071 UJ 0.079 UJ 
(TCDF) 

Total pentechlorlnated dlbenzo·furans 0.039 UJ 0.053 UJ 0.046 UJ 0.058 UJ 0.047 UJ 0.050 UJ 
(PeCDF) 

Total hexachlorlneted dlbenzo·furans 0.11 UJ 0.11 UJ 0.085 UJ 0.14 UJ 0.11 UJ 0.11 UJ 
(HxCDF) 

Total heptachlorlnated dlbenzo·furans 0.13 UJ 0.17 UJ 0.11 UJ 0.13 UJ 0.13 UJ 0.19 UJ 
(HpCDF) 

Total octachlorlneted dlbenzo·furans 0.069 UJ 0.19 UJ 0.077 UJ 0.096 UJ 0.12 UJ 0.14 UJ 
(OCOF) 

(Page 1 of 3) 

B00FL3 BOOFL4 800GR9 

Blri Reg Fcq, 

3A 3A 3A '° --- 28 28 -"t.,,.I 
(J,J -ca 

0.042 UJ 0.056 UJ 0.051 UJ -= .. 
::c -n 
I ..&" 

0.15 UJ 0.16 UJ 0.084 UJ V, r,.,) 
C "-:.$> I ..., 

0.11 UJ 0.15 UJ 0.18 UJ z 
I 

:a,, 
"'Q 

0.17 UJ 0.15 UJ 0.27 UJ 
I .... 

0 •• 
0.15 UJ 0.15 UJ 0.21 UJ 

:ID 
rD 
< 

0.061 UJ 0.055 UJ 0.047 UJ . 
0 

0.036 UJ 0.049 UJ 0.058 UJ 

o.on UJ 0.13 UJ 0.10 UJ 

0.13 UJ 0.23 UJ 0.14 UJ 

0.059 UJ 0.11 UJ 0.20 UJ 



Table A-4. 8-Pond Phase 3 Dioxins & Furans. (ng/g) 

ANALTTE SAMPLE ID BOOGS4 BOOGS9 B00GT7 BDOGV5 BODGV6 BOOGV7 

TTPE Reg Reg Reg Reg Reg Reg 

POND 3A 3A 3A 3A 3B 3B 

DEPTH 5Z.5 66.5 97 143.5 1 3.5 

Total tetrachlorlneted dlbenzo·p-dloxlns 0.17 UJ 0.1Z UJ 0.063 UJ 0,086 UJ 0.070 UJ 0,044 UJ 
(TCDD) 

Total pentachlorlneted dfbenzo•p·dloxlns 0.30 UJ 0,35 UJ 0,Z1 UJ O.ZO UJ 0.16 UJ 0.1Z UJ 
(PeCDD) 

Total hexachlorlneted dfbenzo·p·dloxfns O.Z9 UJ O.Z5 UJ 0.14 UJ o.Z8 uJ 0.19 UJ 0, 15 UJ 
(HXCDD) 

Total heptachlorlneted dlbenzo·p·dloxlns O.Z4 UJ O.Z7 UJ 0.13 UJ 0.14 UJ 0.19 UJ 0.1Z UJ 
(HpCOO) 

Total octachlorlneted dfbenzo·p·dfoxfns O.Z3 UJ O.Z7 UJ 0.1Z UJ 0.090 UJ O.Z5 UJ O. 15 UJ 
(OCDD) 

Total tetrachlorlneted dfbenzo·furans 0.14 UJ 0, 14 UJ 0,058 UJ 0.084 UJ 0.051 UJ 0.038 UJ 
(TCDF) 

Total pentachlorfneted dfbenzo·furans 0.069 UJ 0,067 UJ 0.057 UJ 0.05Z UJ o.oaz uJ 0.035 UJ 
(PeCDF) 

Total hexachlorlnated dfbenzo·furlmjl 0.084 UJ 0.15 UJ 0.086 UJ 0.07Z UJ 0, 10 UJ 0,094 UJ 
(HxCDF) 

Total heptachlorlnated dlbenzo·furans 0.15 UJ O. 14 UJ O.Zl UJ 0.1Z UJ 0.14 UJ 0.097 UJ 
(HpCOF) 

Total octachlorlnated dfbenzo·furans 0.030 UJ 0.19 UJ 0.1Z UJ '· o.13UJ O.Z1 UJ 0.10 UJ 
(OCDF) 

(Page 2 of 3) 

B00GV8 BOOGV9 

Reg Blri 

3B 3B 

5.5 ... 

0.036 UJ 0.048 UJ 

0.087 UJ 0.11 UJ 

0.15 UJ 0.14 UJ 

0, 11 UJ 0.13 UJ 

0.1Z UJ Q.067 UJ 

0.033 UJ 0,038 UJ 

0.036 W 0.051 UJ 

0.093 UJ 0.095 UJ 

0.093 W 0.14 UJ 

0, 13 UJ 0.13 UJ 

BOOG\IO 

Reg 

3B 

7.5 

0,03Z UJ 

0.057 UJ 

0,098 UJ 

O. 11 UJ 

0, 13 UJ 

0,033 UJ 
, 

0.046 UJ 

0,073 UJ 

0,084 UJ 

0.066 UJ 

-= ::c n 
I 

Cl) 

C I . 
l'TI z 
I 
> 
-0 
I .... 

0 .... 
::a 
Ill 
< . 
0 



Table A-4. 8-Pond Phase 3 Dioxins &_ Furans. (ng/g) 

' ANALYTE SAMPLE ID 

• TYPE 

POND 

DEPTH 

Total tetr•chlorlneted dlbenzo·p·dloxlns 
(TCOO) . 
Total pent•chlorln• ted dlbenzo•p·dloxlns 
(PecDO) 

Total hexachlorln• ted dlbenzo·p·dloxln1 
(NxCOO) 

Total hept•chlorln• ted dlbenzo· p·dloxlns 
(HpCDO) 

Total oct•chlorln• ted dlbenzo·p•dloxln1 
(OCDD) 

Total tetr•chlorln• ted dlbenzo-furans 
(TCDF) 

Total pent•chlorln• ted dlbenzo-tur•n1 
(PeCDF) 

Total hexachlorlneted dlbenzo·fur•ns 
(NxCDF) 

Total hept•chlorln• ted dlbenzo·fur•ns 
(HpCDF) 

Total octachlorln• ted dlbenzo-furans 
(OCDF) 

U The an• lyte was Wldetected at the stated ll•lt. 
J The associated value Is en esthnated quantity. 

(Page 3 of 3) 

1006111 

Reg 

38 

9.5 

0.041 UJ 

0.080 UJ 

0.11 UJ 

0.15 UJ 

0.15 UJ 

0.035 UJ 

0.047 UJ 

0, 11 UJ 

0.10 UJ 

0.094 UJ 

800G\13 8006'14 BOOG\18 

Reg Fdup Reg 

38 38 38 

13 13 21 

0.047 UJ 0.031 UJ 0.044 UJ 

0.12 UJ 0.090 UJ 0.13 UJ 

0.12 UJ 0.087 UJ 0.16 UJ 

0.14 UJ 0.11 UJ 0.13 UJ 

0.096 UJ 0.14 UJ O. 11 UJ 

0.039 UJ 0.050 UJ 0.052 UJ 

0.038 UJ 0.045 UJ 0.035 UJ 

0.088 UJ 0.066 UJ 0.11 UJ 

0.10 UJ 0.079 UJ 0.082 UJ 

0.16 UJ 0.11 UJ 0.13 UJ .. 

BOOHOO BOOH02 BOOHOl 

Reg Reg Reg 

le lC lC '0 -1 5 1 ~ 
c:....>4 -0:::, 

0.10 UJ 0.16 UJ 0.12 UJ 

0.15 UJ 0.12 UJ 0.38 UJ 

• :IC -::c _s; n 
I ~ 

V, CJ 0 
I 

0.20 UJ 0.22 UJ 0.17 UJ l'T1 z 
I 
> 

0.24 UJ 0.27 UJ 0.17 UJ 
-0 
I ... 

0 ... 
0.23 UJ 0.32 UJ 0.15 UJ 

,a 
CD 

0.062 UJ 0.017 UJ 0.067 UJ < . 
0 

0.19 UJ 0.10 UJ 0.11 ui 

0.23 UJ 0.15 UJ 0.18 UJ 

0.53 UJ 0.19 UJ 0.32 UJ 

0.14 UJ 0.23 UJ 0.12 UJ 



WHC-SD-EN-AP-104 Rev. 0 

Reasons for Westinghouse Hanford Company Qualification-Dioxins and Furans 

RegyJar, Field Duplicate, and s111ca Sand Samples: 
HOLDING TIHE--All samples were flagged as estimated, •J•. All samples 

extracted outs;de 7-day criteria established for water. (All samples were 
analyzed within 40 days of extraction.) · 

Split samples: 
None. 
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ANALYTE 

ChlorOINthane 

Brcillaiethene 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acet-

carbon Dlaulflde 

1,1-Dlchloroethene 

1,1·Dlchloroethane 

1,2-Dlchloroethene (total) 

Chlorofora 

1,2-Dlchloroeth..-. 

2-autanone 

1,1,1 -Trlchloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

lromodlchlor011111thane 

(Page 1 of 8) 

Table A-5. Volatile Organic Compounds. (µg/Kg) 

CASI 800FIC6 800FIC7 IOOFIC8 IOOFIC9 BOOFL0 800FL1 

TYPE Reg Reg Reg Reg Reg Reg 

POND 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 8.5 10.5 13 14.5 16 

ANALYSIS DATE 2/20/91 2/20/91 2/20/91 2/22/91 2/22/91 2/20/91 

MOISTURE (X) 12 10.9 5.3 6.7 6.8 11.2 

74-87-3 11 U 11 U 11 U 11 U 11 U 11 U 

74·83·9 11 U 11 U 11 U 11 U 11 U 11 U 

75·01-4 11 u 11 U 11 U 11 U 11 U 11 U 

75·00·3 11 U 11 U 11 U 11 u 11 U 11 U 

75·09·2 6U 4 J 3 J 5 U 5 U 6U 

67·64·1 11 U 64 55 11 U 13 11 U 

75·15·0 6U 6U 5 U 5 U 5 U 6U 

75-35·4 6U 6U 5 U 5 U 5 U 6U 

75-34-3 6U 6U 5 U 5 U 5 U 6U 

540-59·0 6U 6U 5 U 5 U 5 U 6U 

67-66·3 6U 6U 5 U 5 U 5 U 6U 

107-06-2 6U 6U 5 U 5 U 5 U 6U 

78-93·3 11 U 11 U 11 U 11 U 11 U 11 U 

71-55-6 . 6 U 6U 5 U .. 5 U 5 u 6U 

56-23·5 6U 6U 5 U 5 U 5 U 6U 

108-05-4 11 U 11 U 11 U 11 U 11 U 11 u 
-

75·27•4 6U 6U 5 U 5U 5 U 6U 

800FL3 800FL4 BOOGR9 800GS4 

Blri Reg fcl.lp Reg 

3A 3A 3A 3A 

--- 28 28 52.5 '° 
2/22/91 2/28/91 2/22/91 2/20/91 -t.,.I 

o.o 4.9 5.3 23.2 
(..N -co 

10 U 11 UJ 11 U 13 U 

10 U 11 UJ 11 U 13 U 

a: .. 
:c -n -&, 
I ,u,w 

V, -C 
I 

10 U 11 UJ 11 U 13 U 
.,, 
z 
I 

10 U 11 UJ 11 u 13 U > 
"'O 
I 

5 U 5 UJ 5U 7U .... 
0 
~ 

17 11 UJ 27 13 U 

5 U 5 UJ 5U 7U f 
< 

5 U 5 UJ 5 U 7U 
. 

5 U 5 UJ 5 U 7U 
0 

5 U 5 UJ 5 U 7U 

5 U 5 UJ 5U 7U 

5 U 5 UJ 5 U 7U 

10 U 11 UJ 11 U 13 U 

5U 5 UJ : 5 U 7U 

5 U 5 UJ 5 U : 7U 

10 U 11 UJ 11 U 13 U 

5 U 5 UJ 5 U 7U 
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ANALTTE 

1,2-Dfchloropropene 

cf1·1,3-Dfchloroprapene 

Trfchloroethene 

DfbrGIIOChloroaethane 

1,1,2-Trfchloroethane 

Benz-

tr-·1,3-Dfchloroprapene 

BrCIIIOfOrll 

4·Nethyl•2·pentanone 

2·Hexanone 

Tetrac:hloroethene 

1,1,Z,Z•Tetrechloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xyl- (total) 

(Page 2 of 8) 

Table A-5. Volatile Organic Compounds. (µg/Kg) 

CASI 800FIC6 BOOFK7 BOOFK8 BOOFIC9 BOOFLO 800FL1 

TYPE Ilea Reg Ilea Reg Reg lleg 

POND 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 8.5 10.5 13 14.5 16 

ANALYSIS DATE 2/20/91 · 2/20/91 2/20/91 2/22/91 2/22/91 2/20/91 

MOISTURE (I) 12 10.9 5.3 6.7 6.8 11.Z 

78-87-5 6 U 6 U 5 U 5 U 5 U 6U 

10061-01·5 6 U 6U 5 U 5 U 5 U 6U 

79-01-6 6U 6 U 5 U 5 U 5 U 6U 

124-48·1 6U 6U 5 U 5 U 5 U 6U 

79•00·5 6U 6U 5 U 5 U 5 U 6U 

71-43·2 6 U 6 U 5 U 5 U 5 U 6U 

10061-02·6 6U 6U 5 u 5 U 5 U 6U 

75·25·2 6U 6U 5 U 5 U 5 U 6U 

108-10·1 11 U 11 U 11 U 11 U 11 U 11 U 

591·78·6 11 U 11 U 11 U 11 u 11 U 11 U 

127·18·4 6 U 6U 5 U 5 U 5 U 6U 

79-34-5 6U 6U 5 U 5 U 5 U 6U 

108-88-3 6U 6U 5 U 5 U 5 U 6U 

108·90· 7 6U 6U 5 U 5 U 5 U 6U 

100-41·4 6U 6U 5 U 
.. 

5 U 5 U 6U -
100·42·5 6 U 6 U 5 U 5 U 5 U 6U 

1330·20-7 6U 6 U 5 U 5 U 5 U 6U 

800FL3 800FL4 

Blri Reg 

3A 3A 

--- za 

2/22/91 2/28/91 

0.0 4.9 

5 U 5 UJ 

5 U 5 UJ 

5 U 5 UJ 

5 U 5 UJ 

SU 5 UJ 

5 U 5 UJ 

5U 5 UJ 

5 U 5 UJ 

10 U 11 UJ 

10 U 11 UJ 

5 U 5 UJ 

5 U 5 UJ 

5 U 5 UJ 

5 U 5 UJ 

5 U 5 UJ 

5 U 5 UJ 

5 U 5 UJ 

B00GR9 

Fcl.lp 

3A 

28 

2/22/91 

5.3 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

11 U 

11 U 

SU 

5 U 

5 U 

5 U 

: 5 U 

5 U 

5 U 

800GS4 

Reg 

3A 

52.5 

2/20/91 

23,Z 

7U 

7U 

7U 

7U 

7U 

7U 

7U 

7U 

13 U 

13 U 

7U 

7U 

7U 

7U 

7U 

. 7 U 

7U 

-= X n 
I 

en 
C 
I 

l'TI z: 
I 
> ,::, 
I -0 .. 
~ 
< . 
0 



Table A-5. Volatile Organic Compounds. (µg/Kg) 

ANALYTE CASI B00GS5 B00GS9 BOOGT7 BOOGV5 BOOGV6 BOOGV7 B00GV8 B00GV9 BOOGWO BOOGVt 

TYPE Split Reg Reg Reg Reg Reg Reg llri Reg Reg 

POND 3A 3A 3A 3A 3B 3B 38 38 3B 38 

DEPTH 52.5 66.5 97 143.5 t 3.5 5.5 --- 7.5 9.5 

ANALYSIS DATE 2/26/91 2/28/91 2/29/91 3/4/91 3/11/91 3/11/91 3/11/91 3/11/91 3/11/91 3/11/91 
'-0 

-MOISTURE (X) 19 7.3 4.0 IIA 5.0 4.0 5.0 o.o o.o 3. t LJ,,J 
(.Jli,J -

ChlorONthene 74·97·3 12 U 11 U 10 U to u 11 U 10 U 11 U 10 U 10 U 10 U 
C co 
::c • n -I -Brea.ethane 74·83·9 12 U 11 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U 10 U "' (.N C 
I r,..~ 

Vinyl Chloride 75·01·4 12 U 11 U 10 U 10 U 11 U 10 U 11 U to u 10 U to u ..,, 
:z 

Chloroethane 75·00·3 12 U 11 U 10 U 10 U 11 U to u 11 U to u 10 U 10 U 
I 
l> 
-,:, 

Methylene Chloride 75·09·2 30 U 5 U 5 U 5 U 5 U SU 5 U 5 U 5 U 5 U I -0 
Acetone 67·64·1 tau 11 U 10 U 10 U 11 U 10 U 11 U 10 U to u 10 U ~ 

Carbon Dlaulflde 75·15·0 6U 5U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U ::a 
rD 

1,1-Dlchloroathena 75·35·4 6U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
< . 

1,1·Dlchloroathene 75·34·3 6U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U .5 U 0 

1,2-Dlchloroathene (total) 540·59·0 6U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

Chlorofon1 67·66·3 6U 5 U 5 U 5 U 5 U 5 U SU 5 U 5 U 5 U 

1,2-Dlchloroathane 107·06·2 6U 5 U 5 U 5 U 5 U 5U 5 U 5 U 5 U 5 U 

2-Butanone 78-93·] 12 U 11 U 10 U to u 11 U 10 U 11 U 10 U 10 U 10 U 

1,1,t·Trlchloroethane 71·55·6 6U 5 U 5 U 5 U SU 5 U 5 U 5 u 5 U 5 U 

Carbon Tetrachloride 56·23·5 6U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 u 5 U 

Vinyl Acetate 109·05·4 12 U 11 U 10 U 10 U 11 u 10 U 11 U 10 U 10 U 10 U 

BrOIIIOdlchlor0111ethane 75·27·4 6U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

(Page 3 of 8) 
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ANALYTE 

1,2-Dlchloropropane 

c1• ·1,3·Dfchloropropene 

Trfchloroethene 

Dlbr«.0ehlormatherw 

1,1,2-Trlchloroeth.,. 

Benzene 

tr-·1,3-Dfchloropropene 

8r0110fOl'II 

4-Nethyl-2-pentanone 

2-Nex•none 

Tetr•chloroethene 

1,1,2,2-Tetrachloroeth•ne 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene (total) 

(Page 4 of 8) 

Table A-5. Volatile Organic Compounds. (µg/Kg) 

CASI 8006S5 800GS9 800GT7 800GV5 800GV6 800GV7 

TYPE Split Reg Reg Reg Reg Reg 

POND 3A 3A 3A 3A 38 38 

DEPTH 52.5 66,5 97 143.5 1 3.5 

ANALYSIS DATE 2/1/,/91 2/28/91 2/28/91 3/4/91 3/11/91 3/11/91 

MOISTURE (X) 19 7.3 4.0 NA 5.0 4.0 

78-87-5 6U 5 U 5U 5 U 5 U 5 U 

10061-01-5 6U 5 U 5 U 5 U 5 U 5 U 

79-01-6 6U 5 U 5 U 5 U 5U 5 U 

124-48-1 6U 5U 5 U 5 U 5 U 5 U 

79-00-5 6U 5 U 5 U 5 U 5 U 5 u 

71-43-2 6U 5 U 5 u 5 U 5 U 5 U 

10061-02-6 6U 5 u 5 U 5 U 5 U 5 U 

75-25-2 6U 5 U 5 U 5 U 5 U 5 U 

108-10-1 12 U 11 U 10 U 3 J 11 U 10 U 

591-78-6 12 U 11 u 10 U 10 U 11 U 10 U 

127-18-4 6U 5 U 5 U 5 U 5 U 5 U 

79-34-5 · 6U 5 U 5 U SU 5 U 5 U 

108-88-3 6 U 5 U 5 U 5 U 5 U 5 u 

108-90-7 6U SU 5 U 5 U 5 u 5 U 

100-41-4 6 U 5 U 5 U '· s u 5 U 5 U 

100-42-5 6 U 5 U 5 U 5 U 5 U 5 U 
-

1330-20-7 6 U 5 U 5 U 5 u 5 U 5 U 
.. 

B00GV8 800GV9 

Reg 8lri 

38 38 

5.5 ---
3/11/91 3/11/91 

5.0 o.o 

5 U 5U 

5 U 5 U 

5 U 5U 

5 U 5 U 

5 u 5 U 

5 U 5U 

5 U 5 U 

5 U 5U 

11 U 10 U 

11 U 10 U 

5 U 5U 

5 U 5U 

5 U 5U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U SU 

800GWO 

Reg 

38 

7.5 

3/11/91 

o.o 

5 U 

5U 

5 U 

5 U 

5 U 

5 U 

5 U 

5U 

10 U 

10 U 

5U 

5 U 

5 U 

5 U 

, 5 U 
-

5 U 

5 U 

800GV1 

Reg 

38 

9.5 

3/11/91 

3.1 

5 U 

5 U 

5U 

5 U 

5 U 

5 U 

5 U 

SU 

10 U 

10 U 

5 U 

5 U 

SU 

5 U 

5 U 

5 U 

5 U 

~ 
I 

en 
C 
I 

ITI 
:z: 
I 

:,:,, 
"'U 
I -0 ... 

::a 
CD 
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0 
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ANALYTE 

ChlorONthene 

8rmaiethene 

Vinyl Chloride 

Chloroethene 

Methylene Chloride 

Acetone 

Carbon Dlaulflde 

1,1-Dlchloroethene 

1,1-Dlchloroethane 

1,2-Dlchloroethene (total) 

Chlorofora 

1,2-Dlchloroethane 

2•8utanone 

1,1,1-Trfchloroeth-

Carbon Tetrachloride 

Vinyl Acetate 

8rOIICICffchloromethane 
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Table A-5. Volatile Organic Compounds. (µg/Kg) 

CASI BOOGVl ·~ BOOGWS 8006118 800GX6 800GZZ 

TYPE Reg Fcq, Split Reg Reg Reg 

PONO 38 38 38 38 38 38 

DEPTH 13 13 13 21 61.5 90.5 

ANALYSIS DATE 3/11/91 3/11/91 3/12/91 3/11/91 3/21/91 1/21/91 

MOISTURE (X) 3.0 3.0 3 1. 1 5.4 5.0 

74-87-1 10 U 10 U 10 U 10 U 11 U 11 U 

74·83·9 10 U 10 U 10 U 10 U 11 U 11 U 

75·01·4 10 U 10 U 10 U 10 U 11 U 11 U 

75·00·1 10 U 10 U 10 U 10 U 11 U 11 U 

75-09-2 5 U 5 U 44 U 5 U 5 U 5 U 

67·64·1 10 U 10 U 19 U 10 U 11 U 11 U 

75·15·0 5 U 5 U 5 U 5 U 5 U 5 U 

75·15·4 5 U 5 U 5 U 5 U 5 U 5 U 

75-34·3 5 U 5 U 5 U 5 U 5 U 5 U 

540·59·0 5 U 5 U 5 U 5 U SU 5 U 

67·66·1 5 U 5 U 5 U 5 U 5 U 5 U 

107-06·2 5 U 5 u 5 U 5 U 5 U 5 U 

7J·91·1 10 U 10 U 10 U 10 U 11 u 11 u 
71-55·6 5 U 5 U 5 U 5 U 5 U 5 U 

56-21·5 5 U 5 U 5 U 5 U 5 U 5 U 

108·05·4 10 U 10 U 10 U 10 U 11 u 11 U 

75-27·4 5 U 5 u 5 U 5 u 5 U 5 U 

' 

800GZ6 800GZ8 BOOHOO 

Reg Reg Reg 

]8 38 3~ 

118.5 123.5 1 

1/21/91 3/22/91 3/21/91 

16.7 34.5 1.9 

13 U 15 U 10 U 

13 U 15 iJ 10 U 

13 U 15 U 10 U 

11 U 15 U 10 U 

6 U au 5 U 

13 U 15 U 10 U 

6U au 5 U 

6U au 5 U 

6U au SU 

6U au 5 U 

6U au 5 U 

6U au 5 U 

11 U 15 U 10 U 

6U au 5 U 

6U au 5 U 

13 U 15 U 10 U 

6U au 5 U 

800N01 

Reg 

3C 

3 

3/21/91 

4.8 

11 U 

11 u 
11 U 

11 U 

5 U 

11 U 

5 U 

5 U 

5 U 

SU 

5 U 

5 U 

11 U 

5 u 
5 U 

11 U 

5 U 

-.o:i) 

• 
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I t..Jw 

ti) tJ,il 
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I 
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ANALYTE 

cl1-1,3·Dlchloropropene 

Trlchloroeth-

Dlbrc.ochlor«-thane 

1,1,2-Trlchloroethane 

Benzene 

tr1n1·1,J·Dlchloropropene 

Brcaofora 

4-Methyl-2-pent-,one 

2-Hexanone 

Tetrechloroethene 

1,1,2,Z·Tetrechloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Xylene (total) 
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Table A-5. Volatile Organic Compounds. (µg/Kg) 

CASI 800G"3 800GW4 B00G\15 B0OG\18 BOOGX6 BOOGZ2 

TYPE Reg F~ Split Reg leg Reg 

POND 38 38 38 38 38 38 

DEPTH 13 13 13 21 61.5 90.5 

ANALYSIS DATE 3/11/91 3/11/91 J/12/91 J/11/91 3/21/91 3/21/91 

MOISTURE (I) 3.0 3.0 3 3.1 5.4 5.0 

10061·01·5 5 U 5 U 5 U 5 U 5 U 5 U 

79·01·6 SU 5 U 5 U 5 U 5 U 5 U 

124-48·1 5 U 5 U 5 U 5 U 5 U SU 

79·00·5 SU 5 U 5 U 5 U 5 U 5 U 

71-43·2 SU 5 U 5 U 5 U 5 U 5 U 

10061·02·6 5 U 5 U 5 U 5 U 5 U 5 U 

75-25·2 5 U 5 U 5 U 5 U 5 u .s u 
108-10·1 10 U 10 U 10 U 10 U J ., J ., 

591-78-6 10 U 10 U 10 U 10 U 11 U 11 U 

127-18·4 5 U 5 u 5 U 5 U 5 U 5 U 

79·34·5 5 U 5 U 5 U 5 U 5 U 5 U 

108-88·3 SU 5 U 5 U 5 U 5 U SU 

108·90·7 5 U SU 5 U 5 U 5 U 5 U 

100-41-4 5 U 5 U 5 U 5 U 5 U 5 U 

100·42·5 5 U 5 U 5 U .. 5 U 5 U 5 U 
~ 

1330-20·7 5 U 5 U 5 U 5 U 5 U 5 U 

BOOGZ6 BOOGZ8 

Reg Reg 

38 38 

118.5 123.5 

J/21/91 3/22/91 

16.7 34.5 

6 U au 
6U au 
6 U au 
6 U au 
6U au 
6U au 
6U au 

13 U 15 U 

13 U 15 U 

6U au 
6U au 
6 U au 
6 U au 
6U au 
6 U au 
6U au 

BOOHOO 

leg 

JC 

1 

3/21/91 

3.9 

SU 

5 U 

5 U 

5 U 

5 U 

5 U 

5 u 
10 U 

10 U 

5 U 

5 U 

5 U 

SU 

5 U 

5 U 

SU 

BOOH01 

Reg 

JC 

J 

3/21/91 

4.8 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

11 U 

11 U 

5 U 

5 U 

5 U 

5 U 

5 U 

SU 

5U 

I n 
I 

V, 
C 
I 

rTI .z 
I 
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"V 
I .... 

0 
~ 
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0 
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AIIALYTE 

Chlorcaeth.,. 

Broaonmth.,. 

Vinyl Chloride 

Chloroeth.,. 

Methylene Chloride 

Acetone 

carbon Disulfide 

1,1 ·Dichloroeth .. 

1,1-Dichloroeth.,. 

1,2·Dichloroeth .. (total) 

Chlorofol'II 

1,2-Dlchloroeth.,. 

2-Butanone 

1,1,1-Trichloroeth.,. 

Carbon Tetrachloride 

Vinyl Acetate 

BrOIIIOdichlorC111111thane 

1,2-Dlchloropropane 
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Table A-5. Volatile Organic Compounds. (µg/Kg) 

CASI 800H02 BOOH03 B00H04 800H05 BOOH06 BOOH07 

TYPE Reg Reg Reg Fci.!p Reg Split 

PONO 3C 3C 3C 3C 3C 3C 

DEPTH 5 7 9 9 11.5 11.5 

ANALYSIS DATE 3/21/91 3/28/91 3/22/91 3/22/91 3/22/91 3/26/91 

MOISTURE (X) 4.8 NA 5.0 4.3 5.6 6 

74·87·3 11 U 10 U 11 U 10 U 11 U 11 U 

74·83·9 11 U 10 U 11 U 10 U 11 U 11 U 

75·01·4 11 U 10 U 11 U 10 U 11 U 11 U 

75·00·3 11 U 10 U 11 U 10 U 11 U 11 U 

75·09·2 5 U 5 U 5 U 5 U 5 U 31 U 

67·64·1 15 U 10 U 11 U 10 U 11 U 20 U 

75-15·0 5 U 5 U 5 U 5 U 5 U 6U 

75.35.4 5 U 5 U 5 U 5 U 5 U 6U 

75.34.3 5 U 5 U 5U 5 U 5 U 6U 

540-59·0 5 U 5 U 5 U 5 U 5 u 6U 

67·66·3 5 U 5 U 5 U 5 U 5 U 6U 

107·06·2 5 U 5 U 5 U 5 U 5 U 6U 

78·93·3 11 U 10 U 11 U 10 U 11 U 11 U 

71-55-6 5 U 5 U 5 U 5 U 5 U 6 U 

56·23·5 5 U 5 U 5 U 5 U 5 U 6U 

108·05·4 11 U 10 U 11 U 10 U 11 U 11 U 

75·27·4 5 U 5 U 5 U 5 U 5 U 6U 

78-87·5 5 U 5 U 5 U 5 U 5 U 6U 

800H14 BOOH10 800H19 800H23 

Reg Blri Reg Reg 

3C 3C 3C 3C 

30 --- 60 80 

4/2/91 3/28/91 4/2/91 4/2/91 ""-0 

8.7 NA 6.1 22.3 -<...,,w 
(..H -.0:, 

11 U 10 U 11 U 13 U 

11 U 10 U 11 U 13 U 

11 U 10 U 11 u 13 U 

a: • 
:c -n -&. 
I Ullil 

V, :aS:. 0 
I 

11 U 10 U 11 U 13 U 
,,, 
:z 
I 

5 U 5 U 5 u 6U )> 
",:J 
I 

11 u 10 U 49 13 U .... 
0 
~ 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 
:,c 
(D 
< . 

5 U 5 U 5 U 6U 
0 

5 U 5 U 5 U 6U t 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

11 U 10 U 11 U 13 U 

5 U 5 U 5 U 6U 

5 U 5U 5 U 6 U 

11 U 10 U 11 U ' 13 U 

5 U 5 U 5 U 6 U 

5 U 5 U 5 U 6U 



Table A-5. Volatile Organic Compounds. (pg/Kg) 

ANALYTE CASI B00H02 

TYPE Reg 

POND 3C 

DEPTH 5 

ANALYSIS DATE 3/21/91 

MOISTURE (I) 4.8 

cfs-1,3-Dlchloroprapene 10061-01·5 5U 

Trlchloroethene 79-01-6 5 U 

Dlbr0110Chlorcaethane 124-48-1 5 U 

1,1,2-Trlchloroethane 79-00-5 5 U 

Benzene 71-43-2 5U 

trans-1,3-Dlchloropropene 10061-02-6 5 U 

Brcaifon1 75-25-2 5U 

4·Nethyl·2·pantanone 1011-10·1 11 U 

2-Nexanone 591-78-6 11 U 

Tetrac:hloroethene 127-18·4 5U 

1,1,2,2-Tetrachloroethane 79-34-5 5 U 

Toluene 108-88-3 5 U 

Chlorobenzene 108-90·7 5 U 

Ethylbenzene 100-41-4 5 U 

Styrene 100-42-5 5 U 

Xylene (total) 1330-20-7 5 U 

U The analyte was Uldetected at the stated ll•lt. 
J The associated value I• an esth1111ted quantity. 
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BOOH03 

Reg 

3C 

7 

3/28/91 

NA 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

10 U 

10 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

5 U 

BOOH04 BOOH05 B00H06 BOOH07 

Reg Fcllp Reg Split 

JC 3C JC 3C 

9 9 11.5 11.5 

3/22/91 3/22/91 3/22/91 3/26/91 

5.0 4.3 5.6 6 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

5 U 5U 5 U 6U 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

11 U 10 U 11 U 11 U 

11 U 10 U ,, u 11 u 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

5 U 5 U 5 U 6U 

5U 5 U 5 u 6U 

5 U 5 U 5 U 6U 

BOOH14 BOOH10 

Reg Blank 

3C 3C 

30 ---
4/2/91 3/28/91 

8.7 NA 

5U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

5 U 5 U 

11 U 10 u. 

11 u 10 U 

5 U 5U 

5 U 5 U 

5 U 5U 

5 U 5U 

5 U 5 U 

5 U 5U 

5 U 5 U 

100ff19 

Reg 

JC 

60 

4/2/91 

6. 1 

5 U 

5U 

5U 

5 U 

5 U 

5 U 

5 U 

11 U 

11 u 
5 U 

5 U 

5 U 

5 U 

5 U 

5U 

5 U 

BOOH23 

Reg 

3C 

80 

4/2/91 

22.3 

6U 

6U 

6U 

6U 

6U 

6U 

6U 

13 U 

13 U 

6U 

6U 

6U 

6U 

6U 

6U 

6 U 

~ n 
I 

V, 
C 
I 

ITl z 
I 
)> 
"'0 
I .... 

0 .,,. 
::0 
11» 
< . 
0 
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Reasons for Westinghouse Hanford Company Qualification-Volatile Organics 

Regular. Field Duplicate, and Silica Sand Samples: 

HOLDING TIME--BOOFL4 was qualified as estimated, •J•. Fourteen day 
holding time criteria established for water missed on sample BOOFL4 by 7 days. 

LABORATORY BLANK--Acetone was qualified as undetected at 15 pg/Kg in 
BOOH02 because acetone was also reported in the associated laboratory blank 
(#910321-027). A su11111ary of VOA Reagent Blanks at Primary Lab: 

Nine laboratory blanks total: 
6 with no reported contaminants 
1 with Acetone at 26 pg/Kg (3/21/91) 
1 with 4-methyl-2-pentanone at 3 J pg/Kg (2/28/91) 
1 with an unknown tentatively identified compound (TIC) at 7 J pg/Kg 
(3/22/91) 

Split Samples: 

LABORATORY BLANK--Methylene chloride and acetone were found in laboratory 
blanks, and were qualified as undetected, •u 11

, in samples BOOH07, BOOGWS, and 
BOOGSS. 

CALIBRATION--Two samples had analytes qualified because of separate 
exceedances of Westinghouse Hanford-OSM's calibration criteria. All analytes 
were undetected. Sample BOOH07 was qualified •uJ• for the following analytes: 

alpha BHC 
beta BHC 
delta BHC 

aldrin 
endrin 
alpha 

chlordane 
ga11111a chlordane 

Sample BOOGWS was qualified •uJ• for the following analytes: 
alpha BHC aldrin endosulfan sulfate 
beta BHC endosulfan I 4,4'-DDT . 
delta BHC 4,4'-DOE alpha chlordane 
ga11111a BHC (lindane) 4,4'-00D gamma chlordane 

Additional Note to Volatile Organic Compound Data, Table A-5. 

Three •unknown• compounds were reported as VOA TICs: 19 J, 22 J, 
11 J pg/Kg in the regular sample BOOGVS. No similar compounds were found in 
the associated laboratory blank. 

A-35 
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ANALYTE CASI 

Table A-6 . 8-Pond Phase 3 Semivolatiles. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

800FK6 800FK7 BOOFK8 BOOFK9 BOOFLO BOOFL1 

TYPE Reg Reg Reg Reg Reg Reg 

POND ]A ]A ]A ]A ]A ]A 

DEPTH 6.5 8.5 10.5 1] 14.5 16 

EXTRACTIOII DATE 2/24/91 Z/24/91 2/24/91 2/24/91 2/24/91 2/24/91 

ANALYSIS DATE 2/28/91 Z,28/91 2/28/91 2/28/91 2/28/91 2/28/91 

Phenol 108·95·2 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

bla(2·chloroethyl)ether 111-44·4 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

2·Chlorophenol 95-57·8 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

1,l·Dlchlorobenzene 541·73·1 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

1,4-Dlchlorobenzene 106-46-7 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Benzyl Alcohol 100-51-6 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

1,2-Dlchlorobenzene 95·50·1 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

2·Methylphenol 95·48·7 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

bla(2·Chlorotaopropyl_) 108-60-1 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 
ether 

4-Nethylphenol 106-44·5 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

N-Nltrosodlpropyl•lne 621-64-7 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Mexachloroeth.,. 67-72-1 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Nltrobenzene 98-95-] 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

lsophorone 78-59· 1 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

l-Nltrophenol 88·75-5 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

2,4-Dlinethylphenol 105-67·9 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Benzotc acid 65-85·0 5400 UJ 590 J 520 J 5100 UJ ]60 J 470 J 

bls(2-chloroethoxy)11ethane 111-91-1 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

(Page 1 of 16) 

BOOFL] BOOFL4 

Blanlt Reg 

]A ]A 

--- 28 

2/24/91 2/24/91 

2/28/91 2/28/91 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

4800 UJ ]70 J 

990 UJ 1000 uJ · 

IOOGR9 

Fcq, 
]A 

28 

2/24/91 

2/28/91 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ . 

1000 uJ · 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 W 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

]90 J 

1000 UJ 

800GS4 

Reg 

]A 

52.5 

2/24/91 

]/1/91 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1l00 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1]00 UJ 
1 

1300 UJ 

1300 UJ 

1300 UJ 

6300 UJ 

1]00 UJ 

~ n 
I 

V, 
C 
I ..., 
:z 
I 

):lo • 
"'0 
I -0 ,,. 

~ 
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ANALYTE 

2,4-Dfchlorophanol 

1,2,4-Trlchlorobenzene 

Naphthalene 

4·Chloroanl l lne 

Hexechlorobutlldlene 

4·Chloro·3·•thylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentlldlene 

2,4,6·Trlchlorophenol 

2,4,5-Trlchlorophenol 

2·Chloronaphthelene 

2· Nftroanll fne 

Dlmethylphthelate 

Acenaphthylene 

3·Nftroenflfne 

Acenephthene 

2,4-Dfnftrophenol 

4·Nftrophenol 

(Page 2 of 16) 

Table A-6. 8-Pond Phase 3 Semivolat11es. (pg/Kg) 
(Base/Neutral/Acid Compounds) 

CASI BOOFIJ.'.6 BOOFIJ.'.7 BOOFIJ.'.8 BOOFIJ.'.9 BOOFLO IOOFL1 

TYPE Reg Reg Reg Reg Reg Reg 

PONO 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 8.5 10.5 13 14.5 16 

EXTRACTIOII DATE 2/24/91 2/24/91 2/24/91 2/24/91 2/24/91 2/24/91 

ANALYSIS DATE 2/28/91 2/28/91 2/28/91 2/28/91 2/28/91 2/28/91 

120·83·2 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

120-82·1 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

91·20·3 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

106·47·8 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

87·68·3 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

59·50·7 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

91·57·6 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

77·47·4 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

88·06·2 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

95·95·4 5400 UJ 5400 UJ 5100 UJ 5100 UJ 5200 UJ 5400 UJ 

91-58-7 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

88·74·4 5400 UJ 5400 UJ 5100 UJ 5100 UJ 5200 UJ 5400 UJ 

131-11·3 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

208·96·8 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

99·09· 2 5400 UJ 5400 UJ 5100 UJ 5100 UJ 5200 UJ 5400 UJ 

83·3i·9 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

51-211-5 5400 UJ 5400 UJ 5100 UJ 5100 UJ 5200 UJ 5400 UJ 

100·02·7 5400 UJ 5400 UJ 5100 UJ 5100 UJ 5200 UJ 5400 UJ 

" 

100FL3 IOOFL4 IOOGR9 

Blank Reg Fcq> 

3A 3A 3A 

--- 28 28 

2/24/91 2/24/91 2/24/91 

2/28/91 2/28/91 2/211/91 

990 UJ 1000 UJ 1000 UJ 

990 UJ 1000 UJ 1000 UJ 

990 UJ 1000 UJ 1000 UJ 

990 UJ 1000 UJ 1000 UJ 

990 UJ 1000 UJ 1000 UJ 

990 UJ 1000 UJ 1000 UJ 

990 UJ 1000 UJ 1000 UJ 

990 UJ 1000 UJ 1000 UJ 

990 UJ ' 1000 UJ 1000 UJ 

4800 UJ 5000 UJ 5100 UJ 

990 UJ 1000 UJ 1000 UJ 

4800 UJ 5000 UJ 5100 UJ 

990 UJ 1000 UJ 1000 UJ 

990 UJ 1000 UJ 1000 UJ 

4800 UJ 5000 UJ 5100 UJ 

990 UJ 1000 UJ 1000 UJ 

4800 UJ 5000 UJ 5100 UJ 

4800 UJ 5000 UJ 5100 UJ 

800GS4 

Reg 

3A 

52.5 

2/24/91 

3/1/91 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1lq0 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

6300 :UJ 

1300 UJ 

6300 UJ 

1300 UJ 

1300 UJ 

6300 UJ 

1300 UJ 

6300 UJ 

6300 UJ 

:IC 
:::c n 
I 

VI 
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ANALYTE CASI 

Table A-6 . B-Pond Phase 3 Semivolattles . (µg/Kg) 
(Base/Neutral/Acid Compounds) 

800FK6 800FIC7 800FK8 800FK9 BOOFL0 BOOFL1 

TYPE Reg Reg R•II Reg Reg Reg 

POND 3A 3A 3A 3A 3A 3A 

DEPTH 6. 5 1.5 10.5 13 14.5 16 

EXTRACTION DATE 2/24/91 2/24/91 2/24/91 2/24/91 2/24/91 2/24/91 

ANALYSIS DATE 2/28/91 2/28/91 2/28/91 2/28/91 2/28/91 2/28/91 

Dlbenzofur-, 132-64·9 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

2.4-Dlnltrotoluene 121-14·2 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

2.6-Dlnltrotoluene 606-20·2 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Dlethylphthalate 14·66•2 1100 UJ 170 J 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

4·Chlorophenyl•phenylether 1005-n-3 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Fluor- 86-73-7 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

4·Mltroanll lne 100-01·6 5400 UJ 5400 UJ 5100 UJ 5100 UJ 5200 UJ 5400 UJ 

4.6·Dlnltro·2·•thylphenol 534·52·1 5400 UJ 5400 UJ 5100 UJ 5100 UJ 5200 UJ 5400 UJ 

M·Mltrosodlphenyl•fne 86·30·6 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

4-Brcaophenyl•phenylether 101·55·3 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

N•••chtorobenzene 111-74·1 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Pentachlorophenol 17·86·5 5400 UJ 5400 UJ 5100 UJ 5100 UJ 5200 UJ 5400 UJ 

Phenanthrene 15-01·8 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Anthracene 120·12·7 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Dl · n· Butylphthalate 14·74·2 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Fluoranthene 206·44·0 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Pyr- 129-00-0 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Butylbenzylphthalate 85·68·7 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 
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800Fl3 800Fl4 

Blanlt Reg 

3A 3A 

--- 28 

2/24/91 2/24/91 

2/28/91 2/21/91 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

4800 UJ 5000 UJ 

4800 UJ 5000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

4800 UJ 5000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

990 UJ 1000 UJ 

800GR9 

Fcl.lp 

3A 

28 

2/24/91 

2/21/91 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

5100 UJ 

5100 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

5100 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

800GS4 

Reg 

3A 

52.5 

2/24/91 

3/1/91 

1300 UJ 

1300 UJ 

1300 UJ 

210 J 

1300 UJ 

1300 UJ 

6300 UJ 

6300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

6300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 

1300 UJ 
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Table A-6. 8-Pond Phase 3 Semivolat11es. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

. 
ANAUTE CASI IOOFK6 800FIC7 IOOFICll IOOFIC9 BOOFLO 800FL1 

TYPE Reg Reg Reg Reg ••11 •ea 
PONO 3A 3A 3A 3A 3A 3A 

DEPTH 6.5 11.5 10.5 13 14.5 16 

EXTRACTION DATE 2/24/91 2/24/91 2/24/91 2/24/91 2/24/91 2/24/91 

ANALYSIS DATE 2/211/91 2/28/91 2/28/91 2/28/91 2/28/91 2/28/91 

3,3 1 -Dlchlorobenzldlne 91·94·1 2200 UJ 2200 UJ 2100 UJ 2100 UJ 2100 UJ 2200 UJ 

Benzo(• )enthrecene 56-55·3 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

bla(2•ethylhexyl)phth• l• te 117-111·7 1100 UJ 1100 UJ 1100 UJ 1100 UJ , 1100 UJ 1100 UJ 

Chryaene 218-01·9 1100 UJ 1100 UJ 1D00 UJ 1100 UJ 1100 UJ 1100 UJ 

Dl·n·octylphthel• te 117·84·0 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Benzo(b>fluorenthene 205·99·2 1100 UJ 1100 UJ 1000 UJ 1100 UJ 
I 

1100 UJ 1100 UJ 

Benzo(k)fluor•nthene 207-08-9 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Benzo(• )pyrene 50·32·8 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

lndeno(1,2,3·cd)pyrene 193·39·5 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

Dlbenz<• ,h)•nthrecene 53·70·3 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1100 UJ 

lenzo(g,h,l)perylene 191·24·2 1100 UJ 1100 UJ 1000 UJ 1100 UJ 1100 UJ 1 1100 UJ 

I 

OTHER WAC-173·303·9905 DANGEROUS WASTE No llo llo No No ., 
CONST ITUENTS7 

Total TICa 7 1 8 6 8 8 

TICa without laboratory •a• flags 3 3 4 2 5 5 

B00FL3 800FL4 800GR9 B00054 

Blank •ea fcl4, Reg 

3A 3A 3A I 3A 

--- 28 28 52.5 

'° 2/24/91 2/24/91 2/24/91 2/24/91 -2/28/91 2/28/91 2/28/91 3/1/91 , (J,J 
t...N -co 

2000 UJ 2100 UJ 2100 UJ 1300 UJ -= • :c -990 UJ 1000 UJ ' 1D00 UJ 1300 UJ 

990 UJ 1000 UJ 1000 UJ 1400 UJ 1 

n ..&. I 
en L.H 
C -J 
I 

ITI 
990 UJ 1000 UJ 1000 UJ 1300 UJ z 

I :,:,. 
990 UJ 1D00 UJ 1D00 UJ 1300 UJ -,::, 

I -990 UJ 1D00 UJ 1000 UJ 1300 UJ . 0 
~ 

990 UJ 1000 UJ 1000 UJ
1 

1300 UJ 

990 UJ 1000 u;, . 1000 UJ 1300 UJ 
,0 
RI 
< . 

990 UJ 1D00 UJ 1000 UJ 1300 W 
0 

990 UJ 1000 UJ 1 1D00 UJ 1300.UJ 

990 UJ 1D00 UJ 1000 UJ 1300 UJ 
I 

No No ., llo 
I 

2 1 9 8 

0 4 '1 6 4 I 



ANALYTE CASI 

Table A-6. 8-Pond Phase 3 Semivolattles. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

B00GS5 B00GS9 800GT7 BOOGV5 B0OGV6 800GV7 

TYPE Spltt Ret •et •et •et •et 

PONO 3A 3A 3A 3A 38 38 

DEPTH 52.5 66.5 97 143.5 1 3.5 

EXTRACTION DATE 2/24/91 2/24/91 2/27/91 3/7/91 3/7/91 3/7/91 

ANALYSIS DATE 3/1/91 3/1/91 3/5/91 3/12/91 3/12/91 3/12/91 

Phenol 108·95·2 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

bla(2·chloroethyl)ether 111·44·4 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

2·Chlorophenol 95·57·8 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

1,3-Dlchloroblnlene 541·73·1 450 U 1100 W 1000 UJ 990 UJ 990 U 990 U 

1,4·Dlchlorobenzene 106-46·7 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

lenzyl Alcohol 100·51·6 450 U 1100 W 1000 UJ 990 UJ 990 U 990 U 

1,2-Dlchloroblnlene 95·50•1 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

2·Nethylpllenol 95·48·7 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

bla(2•Chlorolaopropyl) 108·60·1 450 U 1100 UJ 1000 UJ 990 UJ 990 U 1 990 U 
ether 

4-flethylpllenol 106-44·5 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

N·Nltrosodfpropyl•lne 621·64·7 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

HeKachloroethane 61-n-1 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Nftrobt!nzene 98·95·3 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Jaophorone 78·59·1 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

2·Nltrophenol aa-75-5 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

2,4-Df•thylpllenol 105-67-9 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Benzolc ecfd 65·85·0 2200 U 830 J 5000 UJ 4800 UJ 290 J 240 J 

bla(2•chloroethoKy)niethane 111·91·1 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

(Page S of 16) 

800GV8 800GY9 1 

Ret llank l 

38 I 38 

5.5 --· 
3/7/91 3/12/91 

3/12/91 3/14/91 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

1000 u ' 990 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 1 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

5100 U 4800 U 

1000 U 990 U 

800G"8 

Ret 

38 

7.5 

3/12/91 

3/14/91 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

4800 U 

990 U 

BOOGV1 

•et 
38 

9.5 

3/12/91 

4/2/91 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ , 
: 

1000 UJ . 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ , 

5000 UJ 

1000 UJ 

I n 
I 
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I 
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I 
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ANALYTE 

2,4-Dtchloropienol 

1,2,4-Trlchlorobenzene 

Naphth•l-

4·Chloroantltne 

Nexachlorobutadlene 

4•Chloro·3·•thylphenol 

2·Nethylnaphthal-

Nexachlorocyclopentadlene 

2,4,6-Trlchloropienol 

2,4,5-Trlchloropienol 

2·Chloronaphthalene 

2-Nltroanlllne 

Dl111ethylphthalate 

Acenaphthylene 

3-Nltroanll tne 

Acenaphthena 

2,4-Dtnttropienol 

4· Nltrophenol 

(Page 6 of 16) 

Table A-6. 8-Pond Phase 3 Semivolatiles. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

CASI 800Gs5 800GS9 800GT7 800GV5 800GV6 800GV7 

TYPE Spl It Ret Reg Reg Ret Ret 

POND 3A 3A 3A 3A 31 38 

DEPTH 52.5 66.5 97 143.5 1 3.5 

EXTRACTION DATE Z,24/91 2/24/91 2/27/91 3/7/91 3/7/91 3/7/91 

ANALYSIS DATE 3/1/91 3/1/91 3/5/91 3/12/91 3/12/91 3/12/91 

120·83·2 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

120·82·1 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

91·20•3 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

106-47·8 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

87·68·3 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

59-50·7 , 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

91-57-6 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

77.47.4 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

aa-06·2 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

95-95~4 2200 U 5200 UJ 5000 UJ 4800 UJ 4800 U 4800 U 

91-58·7 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

aa-74-4 2200 U 5200 UJ 5000 UJ 4800 UJ 4800 U 4800 U 

131-11·3 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

208-96-8 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

99·09·2 2200 U 5200 UJ 5000 UJ 4800 UJ 4800 U 4800 U 

83-32·9 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 
I 

51-28·5 2200 U 5200 UJ 5000 UJ 4800 UJ 4800 U 4800 U 

100·02·7 .2200 U 5200 UJ 5000 UJ 4800 UJ 4800 U 4800 U 

800GV8 800GV9 IOOG\IO 800G\l1 

Ret Blri Ret Ret 1 

38 38 31 38 

5.5 --- ' 7.5 : 9.5 

3/7/91 3/12/91 3/12/91 '° 3/12/91 I -3/12/91 3/14/91 3/14/91 4/2/91 L),,w 
~ --ec., 

1000 U 990 U 990 U 1000 UJ 

1000 U 990 U 990 U 1000 UJ 

1000 U 990 U 990 U 1000 UJ 

-= II 
::c -n .r I 
V, ~ 
0 0:, 
I ..., 

1000 U 990 U 990 U 1000 UJ z 
I 
> 

1000 U 990 U 990 U 1000 UJ ""0 
I 

1000 U 990 U 990 U 1000 UJ ' -0 • 1000 U 990 U 990 U 1000 UJ 

1000 U 990 ·u ·1 990 U 1000 UJ 
,a 
CD 
< . 

1000 U 990 U 990 U 1000 UJ 
' 0 

5100 U 4800 U 4800 U 5000 OJ 

1000 U 990 U 990 U 1000 UJ 

5100 U 4800 U 4800 U 5000 UJ 

1000 U 990 U 990 U 1000 UJ 
' 1000 U 990 U 990 U 1000 UJ ' 

5100 U 4800 U 4800 U 5000 UJ 

1000 U 990 U 990 U 1000 UJ 

5100 U 4800 U 4800 U 5000 UJ 

5100 U 4800 U 4800 U 5000 UJ 



ANALYTE CASI 

Table A-6. B-Pond Phase 3 Semivolatiles. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

B00GS5 B00GS9 B00GT7 B00GV5 B0OGV6 B00GV7 

TYP£ Split Reg Reg Reg Reg Reg 

POND 3A 3A 3A 3A 3B 3B 

DEPTH 52.5 66.5 97 143.5 1 3.5 

EXTRACTION DATE 2/24/91 2/24/91 2/27/91 3/7/91 3/7/91 3/7/91 

ANALYSIS DATE 3/1/91 3/1/91 3/5/91 3/12/91 3/12/91 3/12/91 

Dlbenzofuran 132-64-9 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

2.4-Dlnltrotoluene 121·14· 2 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

2.6-Dlnltrotoluene 606·20·2 NA 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Dlethylphthelete 84·66·2 95 J 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

4-Chlorophenyl·phenylether 7005-72-3 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Fluorene 116-73-7 450 U 1100 UJ 1000 UJ 990UJ 990 U 990 U 

4-NI troenll lne 100-01·6 2200 U 5200 UJ 5000 UJ 4800 UJ 4800 U 4800 U 

4.6-Dlnltro·2·•thylphenol 534-52-1 2200 U 5200 UJ 5000 UJ 4800 UJ 4800 U 4800 U 

N·Nltr09odlphenyl•lne 116-30·6 450 U1 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

4-lrmiophenyl•phenylether 101-55·3 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Nexechlorobenzene 118-74·1 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Pent•chlorophenol 87-116·5 2200 U 5200 UJ 5000 UJ 4800 UJ 4800 U 4800 U 

Phenanthrene 85·01·8 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Anthrecene 120-12-7 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Dl·n·8utylphthelete 84·74·2 450 ~ 1100 UJ 1000 UJ 990 UJ 2500 U 990 U 

Fluorenthene 206-44·0 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Pyrene 129-00-0 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

8utylbenzylphthelete 85·68~7 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 
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800GV8 IOOGV9 

Reg llri
1 

3B 38 

5.5 ---
3/7/91 3/12/91 

3/12/91 3/14/91 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 
I 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

5100 U 4800 U 

5100 U 4800 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

5100 U 4800 U 

1000 U 990U 

1000 U 990 U 

1000 U 1900 U 

1000 U 990 U 

1000 U 990 U 

1000 U 990 U 

BOOG\IO 

Reg 

38 

7.5 

3/12/91 , 

3/14/91 

990 U 

990 U 

990 U 

990~ 

990 U 

990 U 

4800 U 

4800 U 

990 U 

990 U 

990 U 

4800 U 

990 U 

990 U 

990 U 

990 U 

990 U 

990 U 

800GV1 

Reg 

31 

9.5 

3/12/91 

4/2/91 

1000 UJ 

1000 UJ · 

1000 UJ 

1000UJ* 

1000 UJ 

1000 UJ 

5000 UJ 

5000 UJ 

1000 UJ 

1000 tiJ ' 

1000 UJ 

5000 UJ 

1000 UJ 

1000 UJ 

1800 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

a: 
:::c n 
I 

u, 

? 
l""I z 
I 
> 
"'O 
I -0 
~ 

::0 
ID 
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Table A-6. 8-Pond Phase 3 Semivolatiles. (~g/Kg) 
(Base/Neutral/Acid. Compounds) 

ANALTTE CASI IOOGS5 IOOGS9 IOOGT7 IOOGV5 IOOGV6 IOOGV7 

TTPE Split Reg Reg Reg Reg Reg 

PONO 3A 3A 3A 3A 31 31 

DEPTH 52.5 66.5 97 143.5 1 3.5 

EXTRACTION DATE 2/24/91 2/24/91 2/27/91 3/7/91 3/7/91 3/7/91 

ANALYSIS DATE 3/1/91 3/1/91 3/5/91 3/12/91 3/12/91 3/12/91 

3,3 1·Dlchlorobenzldlne 91·94-1 900 U 2200 UJ 2100 UJ 2000 UJ 2000 U 2000 U 

lenzo(a)anthracene 56·55-3 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

bl1(2·ethylheayl)phthalate 117-81-7 450 i,> 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Chry•ene 218-01-9 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Dl·n·octylphthalate 117·84·0 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

lenzo(b)fluor•nthene 205-99-2 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

lenzo(k)fluor•nthene 207-08·9 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

lenzo(• )pyrene 50-32-8 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

lndeno(1,2~3-cd)pyrene 193-39-5 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

Dlbenz(a,h)anthr•cene 53-70-3 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

lenzo(g,h,l)perylene 191-24-2 450 U 1100 UJ 1000 UJ 990 UJ 990 U 990 U 

OTHER VAC-173·303-9905 DANGEROOS VASTE No No No No No No 
CONSTITUENTS? 

Total TIC1 0 8 13 7 17 9 

TIC• without laboratory •1• flags 0 4 11 4 9 2 
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IOOGV8 IOOGV9 IOOG\IO IOOGV1 

Reg llri Reg Reg 

3B 31 3B 31 

5.5 --- 7.5 9.5 '° 
3/7/91 3/12/91 3/12/91 3/12/91 -LJ,,I 

3/12/91 3/14/91 3/14/91 4/2/91 t...N -co 
• 

2100 U 2000 u 2000 U 2000 UJ 

1000 U 990 U 990 U 1000 W 

a: -:c ..,&; 
n LJ>,,I 
I '-S, en 

1000 U 990 U 990 U 1000 UJ 
0 
I 

l'T'I 

1000 U 990 U 990 U 1000 UJ . z 
I 
> 

1000 U 990 U 990 U 1000 UJ "'O 
I -1000 U 990 U 990 U 1000 UJ 0 ... 

1000 U 990 U 990 U 1000 UJ 
:::0 

1000 U 990 U 990 U 1000 UJ CD 
< . 

1000 U 990 U 990 U 1000 UJ 
0 

1000 U 990 U 990 U 1000 UJ 

1000 U 990 U 990 U 1000 W 

No No No No 

7 16 11 9 

2 8 4 2 



ANALYTE CASI 

Table A-6. 8-Pond Phase 3 Semivolattles. (pg/Kg) 
(Base/Neutral/Acid Compounds) 

BOOGVJ BOOG\14 BOOG\15 BOOGW8 800GX6 800GZ2 

TYPE Reg Fcllp Split Reg Reg Reg 

PONO 38 38 38 31 38 38 

DEPTH 13 13 13 21 61.5 90.5 

EXTRACTION DATE 3/12/91 3/12/91 3/13/91 3/12/91 3/17/91 3/17/91 

ANALYSIS DATE 4/2/91 3/14/91 4/8/91 4/2/91 4/4/91 4/4/91 

Phenol 109·95·2 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

bls(2•chloroethyl)ether 111 ·44·4 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

2·Chlorophenol 95-57·8 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

1,3-Dlchlorobenzene 541-73·1 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

1,4-Dlchlorobenzene 106-46·7 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Ben1yt Alcohol 100-51·6 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

1,2-Dlchlorobenlene 95·50·1 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

2·Nethylphenol 95-41·7 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

bls(2·Chlorolsapropyl> 109·60·1 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 
ether 

4·11ethylphenol 106·44·5 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

N·Nltrosodlpropyl•lne 621·64·7 1000 UJ 1000 U 370 U 1000 UJ 1000 W 1000 UJ 

Nexachloroethane 61-n-1 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Nltrobenlene 99·95·3 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

l1ophorone 79-59·1 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

2-Nltrophenol 19-75-5 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

2,4-Dfaethylphenol 105·67·9 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Benzolc acid 65-85·0 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 

bls(2·chloroethoxy)11111th- 111·91·1 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 
II 
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800GZ6 800GZ8 BOOHOO 

Reg Reg Reg 

38 38 3C 

118.5 123.5 1 

3/21/91 4/2/91 3/21/91 

4/1/91 4/5/91 4/1/91 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 W 1000 UJ 

1200 UJ 1500 W 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 

1200 UJ 1500 UJ 1ooo·w 

1200 UJ 1500 UJ 1000 UJ 

5800 UJ 7300UJ* 5000 UJ 

1200 UJ 1500 UJ 1000 UJ 

800H01 

Reg 

3C 

3 

3/21/91 

4/1/91 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 
: 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 W 

1000 UJ 

5000 UJ 

1000 UJ 

~ n 
I 

en 
C 
I 

ITI z 
I ,. 
-0 
I -0 .. 
~ 
< . 
0 



ANALYTE 

2,4-Dfchlorophenol 

1,2,4-Trfchlorobenzene 

Naphthalene 

4-Chloroanl l fne 

Hexachlorobutedfene 

4·Chloro·3·Mthylphenol 

2-Nethylnaphthalene 

Hexachloroc:yclopentedlene 

2,4,6-Trlchlorophenol 

2,4,5-Trfchlorophenol 

2-Chloronaphthalene 

2-Nftroantlfne 

Dfmethylphthalate 

Acenaphthylene 

3-Nftroantlfne 

Acenaphthene 

2,4·Dfnftrophenol 

4-Nftrophenol 
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Table A-6. 8-Pond Phase 3 Semivolatiles. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

CASI BOOG\13 B00GW4 BOOG\15 BOOG\18 B00GX6 BOOGZ2 

TYPE Reg Fcq> Spltt Reg •et Ret 

POND 3B 3B 3B 3B 3B 3B 

DEPTH 13 13 13 21 61.5 90.5 

EXTRACTION DATE 3/12/91 3/12/91 3/13/91 3/12/91 3/17/91 3/17/91 

ANALYSIS DATE 4/2/91 3/14/91 4/8/91 4/2/91 4/4/91 4/4/91 

120-83-2 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 
' 120-82-1 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

91-20-3 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

106-47-8 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

87-68-3 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

59-50-7 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

91-57-6 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

77·47·4 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

88-06-2 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

95-95-4 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 

91·58-7 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

88-74-4 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 

131-11·3 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

208·96·8 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

99-09·2 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 
-

83-32-9 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

51-28-5 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 

100-02-7 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 

B0OGZ6 BOOGZ8 . BOOHOO BOOH01 

Reg •et Reg. Reg 

3B 3B 3C 3C 

118.5 123.5 1 3 

3/21/91 4/2/91 3/21/91 3/21/91 "-0 

-4/1/91 4/5/91 4/1/91 · 4/1/91 ~ 
(J,,J -

1200 UJ 1500 UJ 1000 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 1000 UJ , 

.0::, 
C: • :c -n 
I --en -1200 UJ 1500 UJ 1000 UJ 1000 UJ 

0 c:, I ,,., 
1200 UJ 1500 UJ 1000 UJ 1000 UJ z 

I 
):a 

1200 UJ 1500 UJ 1000 UJ 1000 UJ -g 
I -1200 UJ 1500 UJ 1000 UJ 1000 UJ 0 .,. 

1200 UJ 1500 UJ 1000 UJ 1000 UJ 
::a 

1200 UJ 1500 UJ 1000 UJ , 1000 UJ (D 
< . 

1200 UJ 1500 UJ 1000 UJ 1000 UJ 
0 

5800 UJ 7300 UJ 5000 UJ 5000 :UJ 

1200 UJ 1500 UJ 1000 UJ 1000 UJ 

5800 UJ 7300 UJ 5000 UJ 5000 UJ 

1200 UJ 1500 UJ 1000 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 1000 UJ 

5800 UJ 7300 UJ 5000 UJ 5000 UJ 

1200 UJ 1500 UJ 1000 UJ 1000 UJ 

5800 UJ 7300 UJ 5000 UJ 5000 UJ 

5800 UJ 7300 UJ 5000 UJ 5000 UJ 
··--



Table A-6. 8-Pond Phase 3 Semivolatiles. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

ANALYTE CASI BOOG\13 BOOGU4 BOOGW5 BOOGU8 BOOGX6 BOOGZ2 

TYPE leg fcq> Split Reg Reg leg 

PONO 38 38 38 3B 3B 38 

DEPTH 13 13 13 21 61.5 90.5 

EXTRACTION DATE 3/12/91 3/12/91 3/13/91 3/12/91 3/17/91 3/17/91 

ANALYSIS DATE 4/2/91 3/14/91 4/8/91 4/2/91 4/4/91 4/4/91 

Dlbenzofuran 132·64·9 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

2,4·Dlnltrotoluene 121-14·2 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

2,6-Dlnltrotoluene 606·20·2 1000 UJ 1000 U NA 1000 UJ 1000 UJ 1000 UJ 

Dlethylphthalate 14·66·2 1000UJ* 1000 U* 370 U 1000 UJ 1000 UJ 370 J 

4-Chlorophenyl·phenylether 7005-n-3 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

fluorene 86·73·7 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

4·NI troanl l lne 100-01·6 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 

4,6·Dlnltro·2·•thylphenol 534·52·1 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 

N·Nltrosodlphenyl•lne ·86-30·6 1000 UJ 1000 U 90 Jl 1000 UJ 1000 UJ 1000 UJ 

4·8rCJIIIIIPlenyl•phenylether 101-55·3 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Hexachlorobenzene 118·74·1 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ . 1000 UJ 

Pentachlorophenol 87-86·5 4900 UJ 4900 U 1900 U 5000 UJ 5100 UJ 5000 UJ 

Phenanthrene 85·01·8 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Anthracene 120·12·7 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Ol·n·Butylphthalate 14·74·2 1000 UJ 1000 U 45 J 1500 UJ 1000 UJ 1400 UJ 

fluoranthene 206·44·0 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Pyrene 129·00·0 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

8utytbenzylphthalate 85·68·7 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 
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BOOGZ6 IOOGZ8 

leg Reg 

38 38 

118.5 123.5 

3/21/91 4/2/91 

4/1/91 4/5/91 

1200W 1500 UJ 

1200 UJ 1500 UJ 

1200 W 1500 UJ 

1200 UJ 150(lJJ* 

1200 UJ 1500 UJ 

1200 UJ 1500 UJ 

5800 UJ 7300 UJ ! 

5800 UJ 7300 UJ 

1200 UJ 1500 UJ 

1200 UJ 1500 UJ 

1200 UJ 1500 W 

5800 UJ 7300 UJ 

1200 UJ 1500 UJ 

1200 UJ 1500 UJ 

1200 UJ 4500 UJ 

1200 UJ 1500 UJ 
-

1200 UJ 1500 UJ 

1200 UJ 1500 UJ · 

BOOHOO 

Reg 

3C 

1 

3/21/91 

4/1/91 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

5000 UJ 

5000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

5000 w · 

1000 U.t 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 1 

-

1000 UJ 

B00H01 

Reg 

3C 

3 

3/21/91 

4/1/91 

1000 UJ 

1000 UJ , 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

5000 UJ 

5000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

5000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ I 

1000 UJ ' 

~ n 
' en 

C 
• I ,,, 
z 
I 
> 
""0 
I .... 

•O • 
::a 
·CD 
< . 
0 



• 
Table A-6. 8-Pond Phase 3 Semivolatiles. (µg/Kg) 

(Base/Neutral/Acid Compounds) 
ANALYTE CASI BOOG\13 8006'14 BOOG\15 BOOG\18 BOOGX6 BOOGZ2 

TYPE Reg fcq, Split Reg Reg Reg 

POND 38 38 38 38 38 38 

DEPTH 13 13 13 21 61.5 90.5 

EXTRACTION DATE 3/12/91 3/12/91 3/13/91 3/12/91 3/17/91 3/17/91 

ANALYSIS DATE 4/2/91 3/14/91 4/8/91 4/2/91 4/4/91 4/4/91 

3,3 1 ·Dfchlorobenzldlne 91·94-1 2000 UJ 2000 U 740 U 2000 UJ 2100 UJ 2100 UJ 

Benzo(a).,thrac:ene 56·55·3 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

bfs(2·ethylhexyl)phthelate 117-81-7 1000 UJ 1000 U 54 J 1000 UJ 1000 UJ 1000 UJ 

Chryaene 218-01·9 1000 UJ 1000 U 370 U 1000 UJ · 1000 UJ 1000 UJ 

Dl·n·octylphthelate 117-84-0 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Benzo(b)fluor.,thene 205-99-2 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Benzo(k)fluor.,thene 207·08-9 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Benzo(a>pyrene 50-32-8 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

lndeno(1,2,3·cd)pyrene 193-39-5 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Dfbenz(e,h).,thrac:ene 53-70-3 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

Benzo(g,h,f)perylene 191-24-2 1000 UJ 1000 U 370 U 1000 UJ 1000 UJ 1000 UJ 

OTHER WAC-173-303·9905 DANGEROUS WASTE No No No No No No 
CONSTITUENTS? 

Total TICs 6 11 5 13 14 17 

TICS without laboratory •a• flags 0 4 5 7 5 9 
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800GZ6 BOOGZ8 BOOHOO BOOH01 

Reg Reg Reg Reg 

38 38 3C 3C 

118.5 123.5 1 3 

3/21/91 4/2/91 3/21/91 3/21/91 '° 
4/1/91 4/5/91 4/1/91 4/1/91 -(..N 

t..N -
2400 UJ 3000 UJ 2100 UJ 2100 UJ C 

CX) 

X • n -1200 UJ 1500 UJ 1000 W 1000 UJ 

1200 UJ 1500 UJ 1200 UJ 1600 UJ 

I -c,, .& C 
I -l'T1 

1200 UJ 1500 UJ 1000 UJ 1000 UJ z 
I 
> 

1200 UJ 1500 UJ 1000 UJ 1000 UJ -0 
I 

1200 UJ 1500 UJ 1000 UJ -1000 UJ 0 .,. 
1200 UJ 1500 UJ 1000 UJ 1000 UJ 

,a 
1200 UJ 1500 UJ 1000 UJ 1000 UJ C'D 

< . 
1200 UJ 1500 UJ 1000 UJ 1000 W 

0 
1200 UJ 1500 UJ 1000 UJ 1000 UJ 

1200 UJ 1500 UJ 1000 UJ 1000 UJ 
' 

No No · No No 

11 20 16 17 

1 1 5 ·o 
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ANALTTE CASI 

Table A-6. 8-Pond Phase 3 Semivolatiles. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

B00H02 BOOH03 B00H04 BOOH05 BOOH06 B00H07 

TYPE Reg Reg Reg Fcl.tp Reg Split 

PONO ]C ]C 3C 3C :SC 3C 

DEPTH 5 1 9 9 11.5 11.5 

EXTRACTION DATE 3/21/91 4/2/91 4/2/91 4/2/91 4/2/91 3/21/91 

ANALYSIS DATE 4/1/91 4/5/91 4/5/91 4/5/91 4/5/91 4/26/91 

Phenol 108-95-2 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

bla(2•chloroethyl)ether 111-44-4 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

2·Chlorophenol 95-57-a 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

1,3-Dlchlorobenzene 541·73·1 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

1,4-Dlchlonibenzene 106-46·7 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

Benzyl Alcohol 100·51·6 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

1,2-Dlchlorobenzene 95-50·1 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

2-Methylphenol 95· 41·7 1300 W 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

bls(2·Chlorolsapropyl) 
ether 

108·60·1 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

4-Methylphenol 106·44·5 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

N·Nltrosodfpropyl•liw 621-64-7 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

Nexachloroeth.,. 67-72·1 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

Nftrobenzene 98-95·3 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

l1ophorone 71-59·1 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

2-Nltrophenol 18-75-5 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

2,4 -Dlaethylphenol 105-67·9 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

Benzolc acid 65-85·0 6300 UJ 5000UJ* 5100UJ* 5000UJ* 5100UJ* 1700 U 

bls(2-chloroethoxy)niethane 111-91-1 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 
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BOOH14 BOOH10 BOOH19 

•ev llri Reg 

]C 3C 3C 

30 --· 60 

4/2/91 4/2/91 4/Z/91 

4/5/91 4,S/91 4/5/91 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ, 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990W 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

1100 UJ 990 UJ 1100 UJ 

5300UJ* 4800UJ* 5100UJ* 

1100 UJ 990 UJ 1100 UJ 

BOOH23 

Reg 

3C 

ao 
4/2/91 

4/5/91 

1300 U 

1300 U 

1300 U 

1300 U 

1300 U 

1300 U 

1300 U 

1300 U 

1300 U 
: 

1300 U 

1300 U 

1300 U 

1300 U 

1300 U 

1300 U 

1300 U 

6200 U* 

1300 U 

-= :c n 
I 

V, 

'i' 
ITI z 
I 
> 
""0 
I .... 

0 • 
~ 
< . 
0 



MIALYTE 

2,4-Dlchlorophenol 

1,2,4-Trlchlorobenzene 

Naphthalene 

4·Chloroanlllne 

Hexachlorobutadlene 

4·Chloro•3·•thylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadlene 

2,4,6-Trlchlorophenol 

2,4,5·Trlchlorophenol 

2·Chloronaphthalene 

2-Nltroanlllne 

Dl111ethylphthalate 

Acenaphthylene 

3·Nltroanlllne 

Acenaphthene 

2,4-Dlnltrophenol 

4·Nltrophenol 
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Table A-6. B-Pond Phase 3 Semivolatiles. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

CASI 800H02 BOOH03 800H04 800H05 800H06 800H07 

TYPE Reg Reg Reg Fcq, Reg Split 

PONO 3C 3C 3C 3C 3C 3C 

DEPTH 5 7 9 9 11.5 11.5 

EXTRACTION DATE 3/21/91 4/2/91 4/2/91 4/2/91 4/2/91 3/21/91 

ANALYSIS DATE 4/1/91 4/5/91 4/5/91 4/5/91 4/5/91 4/26/91 

120·83·2 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

120-az-1 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

91·20·3 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

106-47-8 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

87-68-3 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

59-50·7 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

91-57-6 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

77-47-4 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

88·06·2 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

95·95·4 6300 UJ 5000 UJ 5100 UJ 5000 UJ 5100 UJ 1700 U 

91·58·7 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

aa-74-4 6300 UJ 5000 UJ 5100 UJ 5000 UJ 5100 UJ 1700 U 

131-11·3 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

208·96·8 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

99·09·2 6300 UJ 5000 UJ 5100 UJ 5000 UJ 5100 UJ 1700 U 

83·32·9 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 340 U 

51·28·5 6300 UJ 5000 UJ 5100 UJ 5000 UJ 5100 UJ 1700 U 

100-02-7 6300 UJ 5000 UJ 5100 UJ 5000 UJ 5100 UJ 1700 U 

800H14 800N10 800N19 800H23 • 
' 

Reg Blank Reg Reg 

3C 3C 3C 3C 

30 --- 60 80 

4/2/91 4/2/91 4/2/91 4/2/91 '° -4/5/91 4/5/91 4/5/91 4/5/91 t.>,;J 
·t..H -

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

-= 0:, 

• :I: -n 
I ,.&. 

en .,.&; 
C r,,.:; I 
rr, 

1100 UJ 990 UJ 1100 UJ 1300 U :z 
I 
> 

1100 UJ 990 UJ 1100 UJ 1300 U ""0 
I 

1100 UJ 990 UJ 1100 UJ -1300 U 0 
I .,., 

1100 UJ 990 UJ 1100 UJ 1300 U I 
::ICI 

1100 UJ 990 UJ 1100 UJ 1300 U ID 
< . 

1100 UJ 990 UJ 1100 UJ 1300 U 
0 

5300 UJ 4800 UJ 5100 UJ 6200 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

5300 UJ 4800 UJ 5100 UJ 6200 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

5300 UJ 4800 UJ 5100 UJ · 6200 U 

1100 UJ 990 UJ 1100 UJ 1300 U · 

5300 UJ 4800 UJ 5100 UJ 6200 1:1 

5300 UJ
1 

4800 UJ 5100 UJ 6200 U 
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ANALYTE CASI 

Table A-6. 8-Pond Phase 3 Semivolatiles. 
(Base/Neutral/Acid Compounds) 

BOONOZ BOON03 BOON04 BOON05 BOON06 

TYPE Reg Reg Reg fcq, Ret 

PONO 3C 3C 3C 3C 3C 

DEPTH 5 7 9 9 11.5 

EXTRACTION DATE 3/21/91 4/2/91 4/2/91 4/2/91 4/2/91 

ANALYSIS DATE 4/1/91 4/5/91 4/5/91 4/5/91 4/5/91 

Dlbenzofur-, 132·64·9 1300 UJ 1000 UJ 1000 UJ 10DO UJ 1000 UJ 

2,4·Dlnltrotoluene 121-14·2 13DO UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

2,6-Dlnltrotoluene 606·20·2 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

,tethylphthalate 114-66-2 1300 UJ 1000 UJ 1000 UJ 1000 UJ 10000J• 

4·Chlorophenyl•phenylether 7005-n-3 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

fluorene 86·73·7 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

4·Nltroanlllne 100·01·6 63DO UJ 5000 UJ 51DO UJ 5D00 UJ 5100 UJ 

4,6·Dlnltro•2·•thylphenol 534·52·1 6300 UJ 5000 UJ 5100 UJ 5000 UJ 5100 UJ 

N·Nltrosodlphenyl•lne 86-30-6 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

4-BrCNIOflhenyl•phenylether 101-55·3 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

Nexachlorobenzene 118·74·1 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

Pentachlorophenol 87-86·5 6300 UJ 5000 UJ 5100 UJ 5000 UJ 5100 UJ 

Phen-,threne 85-01-8 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

Anthracene 120-12·7 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

Dl-n·Butylphthalate 114-74-2 2000 UJ 1500 UJ 2500 UJ 2100 UJ 3100 UJ 

fluoranthene 206·44·0 13D0 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 

Pyrene 129-00·0 1300 UJ 1000 UJ 1000 UJ 10D0 UJ 1000 UJ 

Butylbenzylphthalate 85·68-7 1300 UJ 1000 UJ 1000 UJ 1000 UJ 1000 UJ 
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(µg/Kg) 

B00H07 B00N14 800N10 

Split Reg Blri 

3C 3C 3C 

11.5 30 ... 
3/21/91 4/2/91 4/2/91 

4/26/91 4/5/91 4/5/91 

340 U 11DO UJ 990 UJ 

340 U 1100 UJ 990 UJ 

NA 11D0 UJ 990 UJ 

340 U 11000J• 990 UJ 

340 U 1100 UJ 990 UJ 

340 U 1100 UJ 990 UJ 

1700 U 53DO UJ 4800 UJ 

1700 U 5300 UJ 4800 uj 

340 u1 1100 UJ 990 UJ 

340 U 1100 UJ 990 UJ 

340 U 1100 UJ 990 UJ · 

1700 U 5300 UJ 4800 UJ 

340 U 1100 UJ 990 UJ 

340 U 1100 UJ 990 UJ 

340 U 2500 UJ 1100 UJ 

340 U 1100 UJ 990 UJ 

340 U 1100 UJ 990 UJ 

340 U 1100 UJ 990 UJ 
' 

800N19 

Reg 

3C 

60 

4/2/91 

4/5/91 

1100 UJ 

1100 UJ 

1100 UJ 

1100 UJ 

1100 UJ 

1100 UJ 

5100 UJ 

5100 UJ 

1100 UJ 

1100 UJ 

1100 UJ 

51D0 UJ 

1100 OJ 

1100 UJ 

2200 UJ 

1100 UJ 

1100 UJ . 

1100 UJ 

BOON23 1 

Reg 

3C 

80 

4/2/91 

4/5/91 

' 

1300 U 

1300 U 

1300 U 

1300 U* 

1300 U 

1300 U 

6200 U 

6200 U 

1300 U I 

1300·u 

1308 U 

6200 U 

13DO U 

1300 U i 

3700 U 

1300 U 

1300 U 

1300 U 

~ n 
I 

V, 

r' 
m z 
I 
> 
~ 
I .... 

0 • 
f 
< . 
0 
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Table A-6. 8-Pond Phase 3 Sem1volat11es. (µg/Kg) 
(Base/Neutral/Acid Compounds) 

ANALYTE CASI BOOH02 

TYPE Reg 

P0IID 3C 

DEPTH 5 

EXTRACTION DATE 3/21/91 

ANALYSIS DATE 4/1/91 

3,3 1 -Dlchlorobenzldlne 91-94-1 2600 UJ 

Benzo(a)enthracene 56-55-3 1300 UJ 

bls(2-ethylhe•yl)phthalate 117-81-7 1400 UJ 

Chrysene 218-01-9 1300 UJ 

Dl-n•octylphthalata 117-14-0 1300 UJ 

Benzo(b)fluoranthene 205-99-2 1300 UJ 

Benzo(k)fluoranthene 207-08-9 1300 UJ 

Benzo(a)pyrene 50-32-8 1300 UJ 

lndeno(1,2,3•cd)pyrene 193-39-5 1300 UJ 

Dlbenz(a,h)enthracene 53-70-3 1300 UJ 

Benzo(g,h,l)perylene 191-24-2 1300 UJ 

OTHER WAC-173-303·9905 DANGEROUS WASTE No 
CONSTITUENTS? 

Total TICs 18 

TICs without laboratory •a• flags 1 

U Th• analyte was undetected at the stated limit. 
J The associated value Is an estl1111ted quantity. 

BOOH03 

Reg 

3C 

1 

4/2/91 

4/5/91 

2100 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

1000 UJ 

No 

21 

4 

BOOH04 BOOH05 BOOH06 BOOH07 

Reg fdlp Reg Split 

3C 3C 3C 3C 

9 9 11.5 11.5 

4/2/91 4/2/91 4/2/91 3/21/91 

4/5/91 4/5/91 4/5/91 4/26/91 

2100 UJ 2100 UJ 2100 UJ 690 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

1000 UJ 1000 UJ 1000 UJ 340 U 

llo llo No llo 

21 20 21 5 

3 2 2 5 

BOOH14 BOOH10 IOOH19 B00H23 

Reg llri Reg Reg 

3C 3C 3C le 

30 --- 60 ao 
4/2/91 4/2/91 4/2/91 4/2/91 

4/5/91 4/5/91 4/5/91 4/5/91 

2200 UJ 2000 UJ 2100 UJ 2500 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

1100 UJ 990W 1100 UJ 1300 U 

1100 UJ 990 UJ 1100 UJ 1300 U 

No No No No 

21 21 19 20 

4 4 2 4 

• NOTE: Analyte was qualified as non· mtected at the adjusted CRQL ~ to traces In lnnedlate laboratory blank and 111111ple however, other 1ar,ples 
1 analyzed at that laboratory are reported In this table at sub·CRQL concentrations. 

Camot be separated frOIII Dl_phenyl•lne. 
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Reasons for Westinghouse Hanford Company Qualification
Semivolatile Organic (Base/Neutral/Acid) Compounds . 

Regular. Field Duplicate. and Silica Sand Samples: 
HOLDING TIME--All samples were flagged as estimated, •J•. The following 
samples were qualified •J• based on extraction outside 7-day criteria 
established for water. (All samples were analyzed within 40 days of 
extraction.) 

BOOFK6 BOOGR9 BOOGX6 BOOH04 
BOOFK7 BOOGS4 BOOGZ2 BOOHOS 
BOOFKS BOOGS9 BOOGZ6 BOOH06 
BOOFK9 BOOGT7 BOOGZS BOOHlO 
BOOFLO BOOGVS BOOHOO BOOH14 
BOOFLl BOOGWl BOOHOl BOOH19 
BOOFL3 BOOGW3 BOOH02 
BOOFL4 BOOGWS BOOH03 

LABORATORY BLANK--The target compounds diethyl phthalate 
bis(2-ethylhexyl) phthalate, di-n-butyl phthalate and benzoic acid were 
detected in laboratory blanks. This resulted in an undetected qualification, 
"U", of one or more of those analytes detected at similar concentrations in 
the following: 

BOOFK6 BOOGS9 BOOGW4 BOOH04 
BOOFK7 BOOGT7 BOOGWS BOOHOS 
BOOFKS BOOGVS BOOGX6 BOOH06 
BOOFK9 BOOGV6 BOOGZ2 BOOHlO 
BOOFLO BOOGV7 BOOGZ6 BOOH14 
BOOFll BOOGVS BOOGZS BOOH19 
BOOFL3 BOOGV9 BOOHOO BOOH23 
BOOFL4 BOOGWO BOOHOl 
BOOGR9 BOOGWl BOOH02 
BOOGS4 BOOGW3 BOOH03 

Blank qualification criteria were also applied to compounds reported as 
Tits. The Tits were not reported when present in similar concentrations in 
the immediately associated laboratory blank. 

Split Samples: 
LABORATORY BLANKS--The compounds di-n-butylpthalate, fluoranthene, 

pyrene, butylbenzylphthalate, and bis(2-ethylhexyl)phthalate were detected at 
sub-tRQL levels in the laboratory blank associated with BOOGSS. Similar 
levels in sample BOOGSS were qualified •u• at the quantitation limit. , 
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Additional notes: 

The split samples BOOGSS, BOOGWS, and BOOH07 had a pH reported in 
conjunction with the semivolatile analysis. Reported values were 7.1, 7.2, 
and 6.3, respectively. 

A listing of semivolatile TICs follows in Table A-7. 
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Table A-7. 8-Pond Phase 3 Semivolatile Tentatjvely Identified Compounds. 

SAMPLE 

B00FK6 

B00FIC7 

800FK8 

B00FK9 

BO0FL0 

B00FL1 

B00FL3 

800FL4 

Laboratory Reported Compounds Not in the Associated Lab Blank 
(6 sheets) 

REPORTED~ CASI · CONCENTRATION 

Dloctyl Adfpate 123·79·5 630 J 

Unknown 1400 J 

Unknown 960 J 

lenzaldehyde, 5·hydroxy•3••tho 121·33·5 550 J 

2•Pyrrolfdfnone, 1••thyl• 872·50·4 610 J 

Unknown 900 J 

Unknown Hydrocarbons 5400 J 

Unknown Hydrocarbons 1100 J 

Unknown 1500 J 

Unknown 500 J 

Octanolc Acid 124·07·2 460 J 

Unknown 1400 J 

Unknown Hydrocarbon 2800 J 

Unknown Hydrocarbon 810 J 

Unknown 520 J 

Unknown 1500 J 
...,_ 490 J 

Di•thyl Hydrazine 600 JY 

Unknown Hydrocarbon 530 J 

Unknown 1500 J 

Unknown 1700 J 

Unknown 620 J 

None 

lenzeldehyde, 5·hydroxy•3••tho 121·33·5 480 J 

Phosphoric acid, Dloctadecyl • 470 J 

Unknown 1200 J 

Unknown 1600 J 
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Table A-7. 8-Pond Phase 3 Semivolatile Tentatively Identified Compounds. 

SAMPLE 

B0OGR9 

B00GS4 

BOOGSS 

B00GS9 

B00GT7 

BOOGV5 

Laboratory Reported Compounds Not in the Associated Lab Blank 
(6 sheets) 

REPORTED CCMPaJND CASI CONCENTRA Tl ON 

Benzaldehyde, 5•hydroxy•3·Mtho 121-33-5 450 J 

Dt•thyl Nydrazfrw · 460 J 

Unknown 630 J 

Unknown 440 J 

Unknown 790 J 

Unknown 640 J 

Phosphoric acfd, Dfoctadecyl • 1200 J 

Unknown Hydrocarbon 1700 J 

Unknown 1300 J 

Unknown 650 J 

None 

Butyl Cellosolve 111-76-2 690 J 

Unknown 470 J 

Unknown 1400 J 

Unknown 490 J 

Unknown Hydrocarbon 3000 J 

Unknown Phth• l• te nter 470 J 

Unknown 780 J 

Unknown 2000 J 

Unknown 820 J 

Unknown 2300 J 

Unknown 550 .1. 

Unknown 1600 J 

Unknown 1400 J 

Unknown 1400 J 

Unknown 200D J 

Unknown 780 J 

Unknown 1400 J 

Unknown 640 J 

Unknown 790 J 
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Table A-7. 8-Pond Phase 3 Sem;volatile Tentatively Identified Compounds. 

SAMPLE 

B0OGV6 

BOOGV7 

B00GV8 

B00GV9 

BOOGWO 

800GW1 

B00G\13 

Laboratory Reported Compounds Not in the Associated Lab Blank 
(6 sheets) 

REPORTED COMPOUND CASI . CONCENTRATION 

2•Pyrrolfdfnone, 1·•thyl• 872·50·4 620 J 

laoheptdecanol 1800 J 

Sat•d. Hydrocarban 1200 J 

lat 1d. Hydrocarban 1100 J 

Sat•d. Hydrocarban 570 J 

Sat•d. Hydrocarbon 670 J 

Sat•d. Hydrocarban 1300 J 

Unknown 1200 J 

Unknown 920 J 

Haxadecanoic acid 57-10•3 1500 J 

Tatradec:anofc acfd, tetradacyl 3234-85·3 520 J 

Pantadecanoic acid 1002·84·2 820 J 

Unknown 640 J 

Unknown Alkoxy Cpd 1800 J 

unknown Alkyl Hydrocarbon 1800 J 

Unknown Alkyl Hydrocarban 440 J 

Unknown Phthalate ester 890 J 

Unknown 400 J 

Unknown 4800 J 

Unknown 490 J 

Unknown 850 J 

Unknown Alkyl Hydrocarbon 470 J 

Unknown Alkyl Hydrocarban 1200 J 

Unknown Alkyl/Alkoxy Cpd 990 J 

Unknown Alkyl/Alkoxy Cpd 2300 J 

Unknown Alkoxy Cpd 860 J 
. . 

Unknown Alkyl Hydrocarban 1500 J 

Nona 
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Table A-7. 8-Pond Phase 3 Semi volatile Tentatt,ely Identified Compounds •. 
Laboratory Reported Compounds Not in the Associated Lab Blank 

(6 sheets) 
SAMPLE ltEPORTED C0MPOUND CAS# CONCENTRATl ON 

B00GW4 unknown Alkyl/Alkoay Cpd 1000 J 

unknown Alkyl/Alkoay Cpd 2300 J 

Unknown Phthalate Nter 460 J 

unknown 440 J 

BOOG\15 Adfpete 10000 J 

Aldol condensate 200 JA 

Aldol condensate 600 JA 

unknown 200 J 

unknown 1000 J 

BOOGW8 unknown Alkoxy Cpd 670 J 

Unknown Alkyl Hydrocarbon 1000 J 

Unknown Alkyl Hydrocarbon 450 J 

unknown Phthalate ester 610 J 

unknown 3600 J 

unknown 450 J 
-· 

unknown 470 J 

BOOGX6 1•Dotrfacontanol 3100 J 

Sat•d. Hydrocarbon 740 J 

unknown Alkyl Hydrocarbon 3600 J 

unknown Alkyl Hydrocarbon 1300 J 

unknown 830 J 
-

BOOGZ2 3•Efcoa.,., (e)• 7900 " 
7 Hexedec-, (2)• 500 J 

--

1•Propenol, 2•ethoxy• 850 J 

Unknown Alkyl Hydrocarbon 3300 J 

unknown Alkyl Hydrocarbon 1400 J 

unknown Hydrocarbon 500 J 

IJnknown Hydrocarbon 520 J 

Unknown Hydrocarbon 4600 J 

unknown 980 J 
-
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Table A-7. 8-Pond Phase 3 Semivolatile Tentat.ively Identified Compounds. 

SAMPLE 

800GZ6 

800GZ8 

BOOHOO 

800H01 

800H02 

800H03 

800H04 

800H05 

800H06 

800H07 

Laboratory Reported Compounds Not in the Associated Lab Blank 
(6 sheets) 

REPORTED C0MP0UND CASI . CONCENTRATION 

Unknown 1400 J 

Unknown Alkyl Hydrocarbon 2600 J 

Unknown Hydrocarbon 1200 J 

Unknown Hydrocarbon 3800 J 

Unknown Hydrocarbon 1600 J 

unknown Hydrocarbon 910 J 

Unknown 590 J 

None 

Unknown 790 J 

-

bis(2-Methoxyethyl)ester 117-82-8 860 .J 

Prop•noic acid, 2-•thyl-, 1-(1 74381-40-1 2600 J 

unknown Alkyl Hydrocarbon • 900 J 

Unknown Hydrocarbon 1200 J 
·-

Prop•nofc acid, 2••thyl·, 1•(1 74381•40-1 4100 J 

Unknown Hydrocarbon 960 J 

Unknown 1100 J 

-

bis(2•Methoxyethyl) .. ter 117-82-8 790 J 

Prop•noic acid, 2·•thyl·, 1•(1 74381-40•1 2300 J 

Unknown Alkyl Hydrocarbon 1000 J 

unknown Hydrocarbon 940 J 

Adlpate 6000 J 

Aldol condenute 200 JA 

Phthalate 100 J 

Unknown Hydrocarbon 200 J 

Unknown 200 J 
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Table A-7. 8-Pond Phase 3 Semivolatile Tentatiyely Identified Compounds. 
Laboratory Reported Compounds Not in the Associated Lab Blink 

(6 sheets) 

SAMPLE REPORTED aJl»QJND CASI CCIIICENTRA Tl ON 

IOOH14 Propanofc ectd, 2·•thyl•, 2,2-D - 1200 J 

Unknown Hydrocarbon 780 J 

unknown 800 J 

Unlcnown 890 J 

B00H10 Propanofc acfd, 2·Nthyl•, 1•(1 74381·40·1 1100 J 

Unknown Alkyl Hydrocarbon 550 J 

Unknown 550 J 

Unknown 2100 J 

BOOH19 biaC2·Methoxyethyl) .. ter 111-az-8 aao J 

Propanoic ecid, 2•Nthyl•, 1•(1 74381-40·1 3300 J 

B00H23 bfa(2•Nethoxyethyl) .. ter 117-82-8 1200 J 

Unknown Hydrocarbon 1100 J 

Unknown Hydrocarbon 1100 J 

Unknown 1100 J 

J The associated value ta an "tiNted quantity. 
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Table A-Sa. Analytes by Inductively Coupled Plasma, Aluminum-Calcium. (pg/g) 
SAMPLE TYPE POIIO APPROX. Al Sb Ba Be I Cd 

DEPTH 

800FIC6 Reg 3A 6.5 6600 5.6 u 72 0.36 4.5 0.98 

800FIC7 Reg 3A 8.5 6900 5.4 u 81 0.43 8.6 1.2 

800FIC8 Reg 3A 10.5 3800 5. 1 u 61 0.36 3.2 1.6 

BOOFIC9 Reg 3A 13 4500 4.8 u 55 0.31 4.a 0.85 

BOOFL0 Reg 3A 14.5 5200 5.1 u 69 0.53 3.5 1.2 

IOOFL1 Reg 3A 16 5600 5.4 u 75 0.40 7.4 1.3 

BOOFll llri 3A --- 130 5.0 u 1.6 0.03 u 3.7 0.30 u 

IOOFL4 Reg 3A 28 4700 5.1 u 67 0.38 4.7 0.54 

II00Gft9 F~ 3A 28 3900 5.1 u 54 0.34 5.3 0.72 

BOOGS0 Reg 3A 31.5 NA NA NA NA NA NA 

BOOGS1 Reg 3A 36.5 6100 5.2 u 71 0.41 0.42 u 1.6 

BOOGS2 Reg 3A 42 5200 6.5 65 0.35 0.39 u 0.99 

BOOGS3 Reg 3A 46.5 5300 5.Z u 72 0.35 0.4Z u 0.69 

BOOGS4 Reg 3A 52.5 8700 5.5 u 91 0.50 1.3 0.33 u 

800GS5 Split 3A 52.5 4020 4.0 UJ 75 0.34 I NA 0.762 u 

BOOGS8 Reg 3A 57 4800 4.9 u 66 0.31 0.39 u 0.34 

BOOGS9 Reg 3A 66.5 5500 5.9 75 0.35 0.41 u 0.31 u 

800GT1 Reg 3A 77 9600 5.7 u 83 0.37 0.46 u 0.34 u 

BOOGT3 llanlt 3A --- 230 4.8 u 4.6 0.0Z9 u 0.38 u 0.Z9 u 

BOOGT4 Reg 3A 85.5 6500 5.2 u 56 0.23 8.Z 0.49 

800GT5 F~ 3A 85.5 6300 5.2 u 52 0.25 8.3 0.58 

800GT6 Split 3A 85.5 2450 4.0 u 36.3 B 0.21 u NA 0.83 u 

BOOGT7 Reg 3A 97 6600 4.8 u 75 0.28 8.2 0.58 
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Table A-Ba. Analytes by Inductively Coupled Plasma, Aluminum-Calcium. (JJg/g) 

SAMPLE TYPE POND APPROX, Al Sb Ba Be B Cd 
DEPTH 

-
BOOFIC6 Reg 3A 6.5 6600 5.6 u n 0.36 4.5 0.98 

800GT8 Reg 3A 102 7600 14 87 0.35 8.0 0.76 

BOOGVO Reg · 3A 122 6500 4.6 u 71 0.29 a.a 0.28 u 

BOOGV1 Blanlt 3A --- 300 4.6 u 6.4 0.12 5.9 0.27 u 

800GY2 Reg 3A 131 7400 4.6 u 77 0.30 7.4 0.60 

BOOGV3 Fcllp 3A 131 7100 5.2 u 110 0.30 9.1 0.64 

BOOGV4 Spl It 3A 131 2590 3.76 u 43.7 0.28 B NA 0.79 u 

BOOGV5 Reg 3A 143.5 6100 8.0 53 0.28 9.3 0.62 

BOOGV6 Reg 3B 1 4500 5.0 u 62 0.32 8.7 0.67 

BOOGV7 Reg 3B 3.5 5200 4.9 u 70 0.33 7.6 0.50 

BOOGV8 Reg 3B 5.5 5300 5. 1 u 87 0.35 8.9 0.31 u 

BOOGV9 Blri 3B --- 150 5.0 u 2.0 0.03 7.5 0.30 u 

BOOGUO Reg 3!1 7.5 noo 5.3 u 80 0.40 6. 1 0.80 

BOOGW1 Reg 3B 9.5 5000 5. 1 u 64 0,35 6.6 0.80 

BOOG\IJ Reg 3B 
. 

13 4600 5.0 u 80 0.35 5.8 1.7 

BOOG\14 Fcq> 3B 13 4900 4.8 u 78 0.35 5.8 0.84 

BOOGW5 Split 3B 13 2210 3.119 u 58.3 0.20 u NA 0.82 u 

BOOGV6 Reg 3B 16 7000 5.3 u 75 0.42 a.o 0.90 

BOOG\18 Reg 3B 21 6000 5.1 u 76 0.35 7.2 0.80 

BOOGW9 Reg 3B 28 6500 5.2 u 96 0.38 a. 1 0.60 

BOOGX2 Reg 3B 31 5500 5.1 u 65 0.37 6.8 0.96 

BOOGX3 Reg 3B 35.5 5700 5.0 u 63 0.33 5.2 1.6 

BOOGX4 Reg 3B 40 5600 5.1 u 75 0.37 4.7 1.7 
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Table A-Ba. Analytes by Inductively Coupled Plasma, Aluminum-Calcium. (pg/g) 
SAMPLE TYPE POND APPROX, Al Sb Ba Be 8 Cd 

DEPTH 

BOOFIC6 Reg 3A ~ 6.5 6600 5.6 u n 0.36 4.5 0.98 

IIOOGX5 Reg 38 52 6000 5. 1 u 95 0.36 7.1 1.2 

IIOOGX6 Reg 38 61.5 5400 5. 1 u 75 0.34 4.2 1.5 

IOOGX8 Reg 38 70.5 7400 5.Z u 84 0.32 3.7 1.3 

BOOGYO llanlt 38 --- zoo 4.9 u 3.6 0.05 6.0 0.29 u 

BOOGY1 Reg 38 80.5 8400 5.2 u 80 0.29 12 0.66 

BOOGYZ F4'> 38 80.5 noo 5.Z u 63 0.29 8.7 o.az 

"BOOGY9 Split 38 80.5 2930 12.5 u 43.7 1 .o u NA 1.0 u 

BOOGZZ Reg 38 90.5 7300 5. 1 u 84 0.31 6.9 1.0 

BOOGZ3 Reg 31 105 6900 5.1 u 66 0.30 5.0 1.1 

BOOGZ6 Reg 38 118.5 17000 5.8 u 88 0.88 7.6 1.3 

BOOGZ8 Reg 38 123.5 13000 4.9 u 87 0.56 9.5 1.a 

800IIOO Reg 3C 1 6000 5.Z u 53 0.41 8.3 2.0 

BOOH01 Reg 3C 3 6200 5.0 u 50 0.36 5.a 1.0 

BOOIIOZ Reg 3C 5 6500 5.Z u 60 0.39 7.7 1.2 

BOOH03 Reg 3C 7 5400 5.0 u 88 0.29 11 Z.5 

IOOII04 Reg 3C 9 6000 5.0 u 92 0.21 12 Z.3 

BootlOS F4'> 3C 9 7100 4.9 u 79 0,26 9.4 2.1 

BOOH06 Reg 3C 11.5 4900 5.3 u 76 0.30 12 2.3 

Bootl07 Split 3C 11.5 2300 4.0 u 57. 1 ' 0.36 8 NA o.8 UJ 

8ootl09 Reg 3C 16 4600 5.2 u 170 0.23 14 1.7 

Bootl10 Blank 3C --- 260 4.9 u 3.0 0.066 3.4 0.29 u 

Bootl11 Reg 3C 20.5 4700 5.2 u 69 0.30 0.42 u 1.0 
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Table A-Ba. Analytes by Inductively Coupled Plasma, Aluminum-Calcium. (pg/g) 

SAMPLE TYPE PONO APPROX. Al 
DEPTN 

BOOFIC6 Reg lA 6.5 6600 
. 

BOOH14 Reg le 10 5600 

BOOH15 Reg lC ]6 6000 

BOON16 hg lC 40.5 5500 

BOON17 Fcllp le 40.5 5500 

8001118 Reg le 50 5800 

BOOH19 Reg lC 60 7000 

BOOH20 Reg le 70.5 7300 

BOOll21 Blank le --- 150 

BOOH2l Reg ]C ao 8300 

BOOH24 Split lC ao 3720 J 

U The analyte was undetected at the stated l l111ft. 
J The associated value Is •n estlNted quantity. 

Sb 

5.6 u 

4.8 u 

5.2 u 

5.1 u 

5.1 u 

5.1 u 

5.1 u 

5.2 u 

5.0 u 

5.2 u 

1.59 UJ 

Ba Be B Cd 

n 0.16 4.5 0.98 

73 0.15 4.9 1.7 

56 0.27 10 1.9 

84 0.26 12 2.1 

78 0.12 0.41 u 0.62 

69 0.15 0.42 u 1.7 

97 0.29 4.5 1.2 
I 

10 O.ll 4.0 1.7 

2.4 0.04 3.9 0.10 u 

100 0.37 3.5 1.3 ' 

46.8 J 0.21 a NA 0.756 u 

8 The reported value Is less then the CLP rec,.ilred detection l lMlt, but greater than the lnstnaent detection l l• lt. 
This concentration flag was only reported with split s-.,le1. 

Ca 

1400 

6800 

6200 

9400 I 
'5800 

7800 

6500 

7400 

92 

1600 

4740 J 

• A• reported by laboratory··unvalldated by IIHC Office of Saple Management. •J• or additional qualification flegs •Y be added. 
IIA Analysis not rec,,eated. 
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Table A-Bb. Analytes by Inductively Coupled Plasma, Chromium-Molybdenum. (µg/g) 

SAMPLE TYPE PONO APPROX. Cr co Cu Fe Ng Nn No 
DEPTH 

BOOFIC6 leg 3A 6.5 7.4 9.4 10 19000 3900 330 J 1.1 

800FIC7 leg 3A 8.5 6.6 13 15 26000 5300 390 J 1.1 

800FIC8 leg 3A 10.5 3.3 15 17 29000 5200 400 J 1.0 

800FIC9 leg 3A 13 5.9 12 16 24000 4300 300 J 0.96 

BOOFLO leg 3A 14.5 7.4 14 16 29000 4500 360 J 1.0 

BOOFL1 leg 3A 16 5.9 14 21 28000 5100 370 J 1.1 

BOOFL3 llenlt 3A ... 0.99 u 0.50 u 0.40 u 190 19 4.5 J 0.99 

BOOFL4 leg 3A 28 3.5 13 17 28000 4000 360 J 1.0 

BOOGR9 Fcl.lp ]A 28 4.9 13 14 25000 3600 300 J 1.0 

BOOGSO leg 3A 31.5 NA NA NA NA NA NA NA 

BOOGS1 leg 3A 36.5 9.6 13 16 27000 6600 410 1.0 

BOOGS2 Reg 3A 42 7.7 11 16 26000 5300 300 0.97 

BOOGS3 leg 3A 46.5 3.9 12 17 26000 5100 350 1.0 

BOOGS4 Reg 3A 52.5 ,. 1 12 20 27000 8700 440 1.1 

BOOGS5 Split 3A 52.5 o.5n u 10.4 13.8 15700 4670 354 J NA 

BOOGS8 Reg 3A 57 3.5 12 15 24000 4300 300 0.99 

BOOGS9 Reg 3A 66.5 3.1 12 18 27000 4600 340 1.0 

BOOGT1 Reg 3A 77 13 8.4 13 19000 6600 360 1.1 

BOOGT3 Blank 3A ... 0.96 u 0.48 u 0.57 890 38 7.5 0.96 

BOOGT4 Reg 3A 85.5 11 7.0 12 16000 J 4700 250 J 1.0 

BOOGT5 Fcl.lp · 3A 85.5 9.4 7.4 13 16000 J 4000 260 J 1.0 

BOOGT6 Spl It 3A 85.5 0.63 u 3.6 B 4.9 B 5450 1700 140 J NA 

BOOGT7 Reg 3A 97 12 10 16 20000 J 4300 260 J 1.3 
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Table A-8b. Analytes by Inductively Coupled Plasma, Chromium-Molybdenum. (µg/g) 

SAMPLE TYPE PONO APPROX. Cr Co Cu Fe Mg Mn Mo 
DEPTH 

IOOFIC6 Reg 3A 6.5 7.4 9.4 to 19000 3900 330 . J t.t u 

IOOGTS Reg 3A 102 16 14 27 29000 J 5500 340 J 1.9 

800GVO Reg 3A 122 9.5 tz 16 21000 J 3800 250 J 1.1 

'° BOOGYt 8l•nlt 3A -·· 0.91 u o.n t .4 1300 J 42 13 J 0.91 u .,,,..,_ 

800GVZ Reg 3A 131 to 13 23 24000 J 3800 290 J 1.5 (J,J 
c....N 

IOOGY3 flq> 3A 131 14 14 22 24000 J 4300 290 J 1.9 -eo 
IOOGV4 Spl It 3A 131 I 2.9 6.3 8 to. t 9140 2210 151 NA 

800GV5 Reg 3A 143.5 16 14 45 25000 J 5100 280 J Z.4 

800GV6 Reg 38 ' a.1 12 16 24000 J 3600 280 J t.Z 

-= • :::c -n 
I ...&; 

en .U'I 
C C, I ,.., 
z 

! 800GV7 Reg 38 3.5 a.6 14 17 25000 J 3800 340 J 1.4 I 
::r:,, 
""O 

800GV8 Reg 38 5.5 14 13 19 26000 J 4000 350 J 1.5 I 
t-1 

IOOGV9 8l•nlt 38 -·· t.J 0.50 u 5.7 270 J 22 5.4 J 1.00 
0 

u • 
800GIIO Reg 38 7.5 9.7 11 19 23000 J 7000 410 J 1.J ::a 

CD 
IOOGVt Reg 38 9.5 5.t 14 25 28000 J 5000 360 J 1.4 < . 
800GV3 Reg 38 13 14 13 19 27000 4900 300 1.0 u 0 

800GW4 flq> 38 13 7.2 13 18 25000 J 4200 340 J 0.95 u 

IIOOGV5 Split 38 13 0.61 u 6.t 8 8.6 9620 1990 J 152 NA 

IOOG"6 Reg 38 16 a. 1 14 17 30000 J 5800 400 J 1.1 . u 
800GW8 Reg 38 21 

' 
6.8 14 18 29000 J 4600 360 J 1.0 u 

800GV9 Reg 38 28 9.4 15 21 29000 J 4200 340 J 1.0 

IOOGX2 Reg 38 31 7.6 14 17 27000 J 3800 320 J 1.0 

IOOGX3 Reg 38 I 35.5 9.6 13 18 24000 '3800 270 t.O u 
I 

IOOGX4 Reg 38 40 5.9 14 19 27000 4600 310 1.0 u 
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Table A-Sb. Analytes by Inductively Coupled Plasma, Chromium-Molybdenum. (pg/g) 

SAMPLE TYPE POND APPROX. Cr Co Cu Fe Ng Mn Mo 
DEPTH 

BOOFIC6 Res 3A 6.5 7.4 9.4 10 19000 3900 330 ., 1.1 

BOOGX5 Reg 38 52 11 13 21 27000 4200 300 1.5 

BOOGX6 Res 38 61.5 11 12 17 25000 4400 310 1.2 

BOOGX8 Ret 38 70.5 11 9.5 14 21000 4800 300 1.0 

BOOGYO Blanlt 38 --- 0.98 u 0.49 u 1.5 970 ., 32 11 ., 0.98 
I BOOGY1 Res 31 80.5 19 9.1 26 30000 J 4300 370 ., 2.0 

IOOGY2 Fcq, 38 80.5 17 8.9 22 29000 J 4400 350 ., 1.4 

*IIOOGY9 Spltt 38 80.5 2. 1 10.4 u 10.9 9600 2530 183 NA 

IIOOGZ2 Res 31 90.5 111 12 33 26000 J 3900 300 ., 1.9 

BOOGZ3 Reg 31 105 20 11 19 22000 4600 280 1.4 
I 

BOOGZ6 Reg 38 118.5 25 9.5 19 23000 8400 270 1.2 

BOOGZ8 Res 38 123.5 18 
' 

7.3 13 17000 6000 270 0.99 

1001100 Res 3C 1 6.0 13 17 28000 5000 370 1.0 

BOOH01 Reg 3C 3 11 11 19 23000 4600 290 1.0 

IOOll02 Ret 3C 5 13 14 26 29000 5000 350 1.1 

8001103 Reg 3C 1 1.6 13 16 25000 4500 300 1.0 

IOOII04 Reg 3C 9 11 13 18 26000 4500 320 2.2 

BOOH05 Fcq, 3C 9 20 12 16 22000 5500 300 1.0 

8001106 Reg 3C 11 .5 4. 1 15 17 30000 5000 400 1.1 

BOOH07 Spltt 3C 11.5 0.634 u 6 a 9.4 11400 .. 2350 1n NA 

IOOII09 Res 3C 16 4.6 10 13 21000 3700 250 1.0 

8001110 Blank 3C --- 0.911 u 0.49 u 0.39 u 650 44 12 0.98 

Bootl11 Reg ' 3C 20.5 5.7 13 14 25000 3900 300 1.0 

(Page 3 of 4) 
• 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

I n 
I 

"' C 
I 

rT1 z 
I 
> .,, 
I -0 .. 

0 



Table A-Sb. Analytes by Inductively Coupled Plasma, Chromium-Molybdenum. (pg/g) 

SAMPLE TYPE POND APPROX. Cr 
DEPTH 

800FIC6 Reg 3A 6.5 7.4 

BOOH14 Reg 3C 30 5.7 

BOOH15 Reg 3C 36 7.1 

BOOH16 Reg 3C 40.5 6.3 

BOOH17 F~ 3C 40.5 11 

BOOH18 Reg 3C 50 7.3 

800H19 Reg 3C 60 11 

BOOHZO Reg 3C 70.5 11 

IOOH21 llri 3C --- 7.2 

BOOH23 Reg 3C 80 27 

BOOH24 Split 3C 80 8.5 J 

U The lll'llllyte was lntetected at the stated ll• lt. 
J Th• associated value 11 •n estlNted q191tlty. 

Co cu Fe Mg Mn 

9.4 10 190DO 3900 330 J 

12 17 26000 41DO 290 

12 15 230DO 3700 280 

13 15 26000 43DO 290 

14 19 25000 4800 310 

16 17 31000 4900 390 

8.1 15 17000 4200 270 

11 19 23000 45DO 290 

0.50 u 0.40 u 270 45 6.9 

12 23 25000 5800 310 

8. 1 I 12.7 13600 J 3230 J 1119 J 

I Th• reported value la less than the CLP required detection ll• lt, but greater than the lnstrlaRnt detection ll• lt. 
Thia concentration flag 111s only reported 111th 1pllt llllf)les. 

Mo 

1.1 

0.97 

1.0 

1.1 

1.0 

1.Z 

1.3 

1.0 

0.99 

1.0 

NA 

u 

u 

u 

u 

u 

u 

u 

u 

• Al reported by laboretory••l.ffl• lldated by IIHC Office of Slllf>l• Management. •J• or additional qual If I cation fl81• • ay be added. 
NA Analysis not requested. 
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Table A-Be. Analytes by Inductively Coupled Plasma, Nickel-Zinc . (µg/g) 

SAMPLE TYPE POND APPROX. Ni IC Si Ag Na V 
DEPTH 

BOOFIC6 Reg lA 6.5 a.5 1400 860 0.67 u 170 45 

BOOFK7 Reg lA a.5 10 1200 540 0.64 u 240 67 

IOOFICS Reg lA 10.5 5.9 590 550 0.61 u 210 a1 

BOOFK9 Reg lA 1l 7.7 560 320 0.58 u 230 59 

BOOFLO Reg lA 14.5 10 600 500 0.62 u Z90 86 

IOOFL1 Reg lA 16 7.5 840 510 0.64 u 320 at 

IOOFLl Blank lA --- 0.99 u 59 u 58 0.59 u 20 0.50 

BOOFL4 Reg lA 2a 6.4 530 370 0.62 220 78 

BOOGR9 Fcq, 3A 2a 6.4 530 370 0.61 u 240 78 

IOOGSO Rell lA 31.5 NA NA NA NA NA NA 

IOOGS1 Reg 3A 36.5 15 900 400 1.5 280 68 

BOOGS2 Reg 3A 42 13 75D 330 1.0 270 68 

BOOGS3 Reg lA 46.5 12 aoo 280 1.1 280 68 

BOOGS4 Reg lA 52.5 12 1500 480 1.1 250 58 

BOOGS5 Split lA 52.5 6.6 I 1110 u NA 0.952 u 131 I 1a.2 

BOOGSS Reg 3A 57 7. 1 670 110 0.66 330 62 

IOOGS9 Reg 3A 66.5 7.0 710 270 0.77 310 74 

BOOGT1 Reg 3A 77 16 1800 450 O.Sl 180 41 

BOOGT3 Blank 3A --- 0.96 u 57 u 87 0.57 u 16 0.48 

BOOGT4 Reg 3A 15.5 11 1000 440 .. 0.6l u 200 38 

BOOGT5 Fcq, 3A 85.5 10 SJO 550 0.62 u 160 40 

BOOGT6 Split 3A 85.5 3.6 I 420 u NA O.Sl u 90.3 I 7.6 

IOOGT7 Reg 3A 97 10 800 470 0.58 u 540 52 
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Table A-Sc. Analytes by Inductively Coupled Plasma, Nickel-Zinc . (pg/g) 

SAMPLE TYPE POND APPROX. NI IC Sf Ag NI V Zn 
DEPTH 

800flC6 Reg ]A 6.5 1.5 1400 I 860 0.61 u 170 45 42 

BOOGtl Reg ]A 102 15 1100 560 0.61 u 740 73 51 

I 800GVO Reg 3A 122 11 930 450 0.56 u 490 56 42 'D 
BOOGV1 8lri 3A ··- 0.91 u 13 82 0.55 u 58 ].1 7.4 ...,_ 

BOOGV2 Reg 3A 131 9.1 870 330 0.56 u 810 65 43 t..>J 
C..>J -800GV3 Fcllp 3A 131 16 860 510 0.62 u 770 61 43 co 

800GV4 Split 3A 
I 

131 6. 1 8 390 8 NA . 0.19 u 341 15.4 15.6 

800GV5 Reg 3A 143.5 24 550 320 0.65 u 600 69 45 

-= • :c -n -4,: I U'1 V, 
C r,..J 

800GV6 Reg 38 1 8.2 680 340 0.60 u 320 64 48 
I 

I 
l'T1 
:z 

BOOGV7 Reg 38 ].5 8.9 660 330 0.58 u 360 72 50 I 
)> 
"'0 

BOOGV8 Ret 38 5.5 13 670 360 0.62 u 340 70 52 I ..... 
BOOGV9 llri 38 -·- 1.4 60 u 110 0.60 u 34 0.50 u 4.1 

0 .,. 
800GW Reg 38 7.5 11 1300 260 0.64 u 210 52 48 :;a 

BOOGW1 Ret 38 I 9.5 I 8.2 780 280 0.61 u 230 78 50 
CD 
< . 

800Gll3 Reg 38 13 11 850 300 0.60 u 340 71 46 0 

800GU4 Fcllp 38 13 a.a 670 220 0.57 u 280 76 45 

800GW5 Spl ft 38 I 13 4.3 I 491 8 NA 0.82 u 132 8 11.J 17.7 

800GM6 Reg 38 16 10 870 300 0.63 u 260 82 51 · 

800GYII Reg 38 21 8.3 740 240 0.61 u 450 76 50 

BOOG\19 Reg 38 28 11 730 240 . 0.62 u 560 87 50 

800GX2 Reg 38 ]1 8.9 660 250 I 0.62 u 390 82 49 

800GX3 Reg 38 35.5 9.2 710 290 0.60 u 520 11 44 

800GX4 Reg 38 40 10 780 410 0.61 u 420 76 46 

,, 
(Page 2 of 4) 
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Table A-Be. Analytes by Inductively Coupled Plasma, Ntckel-Ztnc . (pg/g) 

SAMPLE TTPE PONO APPROlC. NI IC SI Ag Ne V 
DEPTH 

BOOFIC6 let 3A 6.5 8.5 1400 860 0.67 u 170 45 

BOOGX5 let 38 52 9.7 910 390 I 0.62 u 550 n 
BOOGX6 let 38 61.5 12 770 450 0.61 u 420 68 

BOOGX8 let 38 70.5 12 1200 400 0.62 u 450 54 

BOOGT0 llenlt 31 --· 0.99 65 100 0.59 u 51 I 0.59 

IOOGT1 let 38 80.5 12 970 290 0.62 u 610 45 

IOOGT2 Fcl.ip 38 80.5 14 1100 260 0.65 410 45 

*BOOGT9 Split 38 80.5 8.3 u 1040 u NA 2.1 u 1040 u 15.0 

IOOGZ2 let 38 90.5 13 780 250 0.61 u 710 67 

BOOGZ3 le9 38 105 15 1200 430 0.61 u 500 58 

IOOGZ6 let 38 118.5 21 3000 430 0.70 u 210 38 

IOOGZ8 let 38 123.5 14 2000 290 0.59 u 180 ]4 

BOOHOO let 3C 1 9.4 1100 350 0.62 u , 560 11 

IOOH01 let 3C 3 11 130 460 0.60 u 470 62 

BOOH02 let 3C 5 13 970 300 0.62 u 620 78 

BOOII03 let 3C 1 10 940 410 0.60 u 450 62 

BOOH04 let 3C 9 11 960 290 0.60 u 510 69 

BOOH05 Fcl.ip 3C 9 29 190 260 0.59 u 540 58 

BOOH06 ••• 3C 11 .5 7.0 670 290 0.63 u 390 85 

BOOH07 Split 3C 11.5 5.0 B 256 8 NA 0.85 u 263 u 17.] 

BOOH09 let 3C 16 6.8 550 290 0.62 u 310 55 

BOOH10 Blank 3C --- 0.98 u 59 u 100 0.59 u 31 0.53 

BOOH11 le9 3C 20.5 14 630 270 0.62 u 270 68 
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Table A-Be. Analytes by Inductively Coupled Plasma, Nickel-Zinc. (pg/g) 
SAMPLE TYPE POii) APPROX. NI 

DEPTH 

BOOFIC6 Reg 3A 6.5 1.5 1400 

BOOH14 Reg 3C 30 9.6 860 
y 

BOOH15 Reg ]C 36 7.9 720 

BOOH16 Reg 3C 40.5 12 750 

BOOH17 Fcl.!p 3C 40.5 14 670 

IOOH11 Reg 3C 50 8.9 770 

BOOH19 Reg 3C 60 11 1100 

BOOH20 Reg 3C 70.5 10 1100 

BOOH21 Blank ]C ··- 4. 1 60 

BOOH23 Reg 3C IIO ~1 1000 

BOOH24 Split 3C BO 9.5 694 

U The analyte was ~tected at the 1tated lf11lt. 
J The as1oclated value 11 an e•tlNted quantity. 

IC SI Ag Na V 

I 

860 0.67 u 170 45 

260 0.51 u 440 69 

250 0.62 u 520 60 

270 0.64 u 510 72 

300 0.61 u 440 68 

370 0.64 u 430 15 

430 0.63 u 410 31 

310 0.62 u 570 63 

u 76 0.60 u 56 0.50 

350 0.63 u 730 61 

8 ·NA 1.1 8 275 9 1 23 

u 

8 The reported value 11 le11 than the CLP required detection ll11lt, but greater than the ln• truaent detection ll• lt. 

Zn 

42 

49 

42 

46 

45 

54 

34 

41 

2.2 

42 

23.5 

Thi• concentration flag was only reported with 1pllt 1-.ile•• 
* Al reported by laboratory··unvalldated by IIHC Office of S1111ple Management. •J• or additional qualification flap NY be added. 
NA Anlllyala not requested. 
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WHC-SD-EN-AP-104 Rev. 0 

Reasons for Westinghouse Hanford Company Qualification
Analytes by Inductively Coupled Plasma (Aluminum-Zinc} 

Regular, Fjel~ Duplicate, and Sjl;ca Sand Samples: · 

MATRIX SPIKE--The spike recovery for Mg and .Fe was high for several 
batches. This resulted in an estimated, •J•, qualification for samples in 
those batches. Affected samples are: · 

BOOFK6 BOOGT4 BOOGV6 BOOGYO 
BOOFK7 BOOGTS BOOGV7 BOOGYl 
BOOFK8 BOOGT7 BOOGV8 BOOGY2 
BOOFK9 BOOGT8 BOOGV9 BOOGZ2 
BOOFLO BOOGVO BOOGWO BOOGW9 
BOOFLl BOOGVI BOOGWI BOOGX2 
BOOFL3 BOOGV2 BOOGW4 
BOOFL4 BOOGV3 BOOGW6 
BOOGR9 BOOGVS BOOGW8 

SQlit Samples: 

LABORATORY BLANKS--BOOGSS, BOOGT6 and BOOGWS were qualified as 
undetected, •u•, for K based on traces fo the associated blanks~ Sample 
BOOH07 was likewise qualified for Na because contamination was present in the 
associated blank. (Blank concentrations were less than the CLP CRQL.) 

INDUCTIVELY COUPLED PLASMA (ICP) INTERFERENCE CHECK SAMPLE--BOOGSS, 
BOOH07, BOOH24, BOOGT6 and BOOGWS Mn results were qual;fied as estimated, "J", 
because of the possibility of false positive results. A "UJ" qualified Sb 
results for BOOH24 and BOOGSS because of the potential for false negative 
results from interference. Sodium results for BOOGV4 were qualified "J", 
because of the possibility of false positive results. 

MATRIX SPIKE--The Cd and Mn results for BOOH07 were qualified "UJ" and 
·· "J", respectively because of associated low matrix spike recover;es. The Sb 

results for BOOH24 and BOOGSS were qualified •uJ• because of low spike 
recoveries (<75%) . 

DUPLICATE ANALYSIS--Bar1um and C·r results of sample BOOH24 were qualified 
because of variability among duplicate analyses. 

SERIAL DILUTION--Several major soil elements ( Al, Fe, Mn, Ca, and Mg) 
were qualified as estimated, •J•, for BOOH24 because of serial dilution 
results differed from initial sample results by >10%. 

A-72 



Table A-9. Analytes by Atomic Absorption Spectroscopy. (pg/g) 

SAMPLE TYPE PONO APPROX. Arsenic Lead Nercurv Sellenlin 
DEPTH 

IOOFK6 Reg 3A 6.5 2.6 5.1 1.0 UJ 0.54 u 

IOOFK7 Reg 3A 8.5 2.86 5.1 1.0 UJ 0.54 u 

IOOFK8 Reg 3A 10.5 1.8 3.12 1.0 UJ 0.50 u 

IOOFK9 Reg 3A 13 2.0 3.83 1.0 UJ 0.52 u 

IOOFLO Reg 3A 14.5 1.7 3.18 1.0 UJ 0.52 u 

IOOFL1 Reg 3A 16 2.6 4.0 1.0 u 0.50 u 

IOOFU llanlt 3A --- Q.49 u 0.39 u 1.0 u 0.49 u 

IOOFL4 Reg 3A 28 1.3 2.6 1.0 u 1.0 u 

IOOGR9 Fctlp 3A 28 1.1 2.6 1.0 u 0.46 u 

IOOGSO Reg 3A 31.5 0.97 3.0 1.0 u NA 

IOOGS1 Reg 3A 36.5 2.1 4.2 1.0 u NA 

IOOGS2 Reg 3A 42 1.5 2.6 1 .o u NA 

IOOGS3 Reg 3A 46.5 1.9 3.1 1.0 u NA 

IOOGS4 Reg 3A 52.5 4.2 11 1.0 u 1.1 ti) 

IOOGS5 Split ]A 52.5 4.4 8.7 J 0.12 u 0.348 UJ 

BOOGS8 Reg 3A 57 1.5 2.5 1.0 u NA 

BOOGS9 Reg ]A 66.5 1.3 2.8 1.0 u 0.99 ti) 

IOOGT1 Reg 3A n 1.2 5.1 1.0 u 1.1 ti) 

IOOGT3 • lank 3A --- 0.44 u 0.45 1.0 u NA 

BOOGT4 Reg 3A 85.5 1.6 2. 1 .. 1.0 u NA 

BOOGT5 Fctlp 3A 85.5 1.7 2.5 1.0 u NA 

IOOGT6 Split 3A 85.5 0.42 UJ 2.5 0.11 UJ NA 

BOOGT7 Reg 3A 97 1.2 4.3 1.0 u 0.49 u 
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Table A-9. Analytes by Atomic Absorption Spectroscopy. (µg/g) 

SAMPLE TYPE PONO APPROX. Araenfc lead Mercury Sellenf1a 
DEPTH 

IIOOGT8 Reg 3A 102 1.5 9.3 1.0 u NA 

BOOGVO Reg 3A 122 0.94 2.8 1.0 u NA 

BOOGV1 llank 3A ... 0.5 u 0.52 1.0 u 0.50 u 
BOOGV2 Reg 3A 131 0.79 5.0 1.0 u NA 

BOOGV3 Fcq, 3A 131 0.82 4.6 1.0 u NA 

IOOGV4 Split 3A 131 0,6 a 7.3 o. 1 u NA 

IOOGV5 Reg 3A 143.5 0.94 18 1.0 u 0.54 u 
BOOGV6 Reg 3B 1 1.0 Z.6 1.0 u 0.50 u 
BOOGV7 Reg 3B 3.5 2.0 3.4 1.0 u 0.52 u 
IOOGV8 Reg 3B 5.5 · 1.6 3.5 1.0 u 0.52 u 
B000¥9 Blank 3B --- 0.5 u 0.50 1.0 UJ 0.05 u 
BOOGUO Reg 3B 7.5 7. 1 13 1.0 UJ 0.53 u 
BOOGW1 Reg 3B 9.5 3.7 4.1 1.0 UJ 0.50 u 
BOOGW3 Reg 3B 13 6.6 3.2 1.0 UJ 0.51 u 
IIOOGW4 Fcq, 3B 13 Z.4 3.6 1.0 UJ 0.51 u 
IIOOGll5 Split 3B 13 1.0 J 0.36 u o. 1 UJ 0.32 u 
BOOGU6 Reg 3B 16 2.6 4.7 1.0 UJ NA 

IIOOGll8 leg 3B 21 2.2 3.0 1.0 UJ 0.52 u 
IOOGll9 Reg 3B 28 1.2 2.9 1.0 UJ NA 

BOOGX2 Reg 38 31 0.93 3.0 1.0 UJ NA 

BOOGX3 Reg 3B 35.5 0.68 2.3 1.0 u NA 

BOOGX4 Reg 3B 40 0.82 2.5 1 .0 u NA 

BOOGX5 Reg 38 52 0.90 2.7 1.0 u NA 
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table A-9. Analytes by Atomic Absorption Spectroscopy. (pg/g) 

SAMPLE TYPE POND APPROX. Arsenic Lead Mercury Sellenlua 
DEPTH 

800GX6 Reg 38 61.5 0.61 2.2 1.0 u 0.52 u 

BOOGX8 Reg 38 70.5 1.5 J.1 1.0 u NA 

BOOGYO 8lri 38 --- 0.5 u 0.43 1.0 u 11A 

BOOGY1 Reg 38 80.5 1.6 20 1.0 u NA 

800GY2 FciJp 38 80.5 1.9 8.8 1.0 u NA 

•BOOGY9 Split 38 80.5 1.9 u 7.1 0.56 NA 

800GZ2 Reg 38 90.5 1.Z 9.9 1.0 u 0.51 u 

800GZ3 Reg 38 105 0.98 2.9 1.0 u NA 

BOOGZ6 Reg 38 118.5 0.59 u 8.5 1.0 u 0.54 u 

800GZ8 Reg 38 12J.5 7.Z 7.2 1.0 u 0.61 u 

BOOHOO Reg 3C 1 Z.5 J.9 1.0 u 0.51 u 

BOOH01 Reg JC 3 1.9 3.1 1.0 u 0.51 u 

BOON02 Reg 3C 5 2.J JO 1.0 u 0.52 u 

BOOHOJ Reg JC 7 Z.1 2.5 1.0 u 0.52 u 

800N04 Reg JC 9 1.8 2.6 1.0 u 0.52 u 

BOOH05 FciJp 3C 9 1.3 2.6 1.0 u 0.51 u 

BOON06 Reg 3C 11.5 1.7 2.5 1.0 u 0.52 u 

BOOH07 Spl It JC 11.5 0.9 8 2.Z 0.1 u 0.16 u 

800N09 Reg JC 16 0.80 1.9 1.0 u NA 

BOON10 8lri JC --- 0.5 u 0.51 o., UJ 0.50 u 

800N11 Reg 3C 20.5 0.82 2.5 0.1 UJ NA 

BOON14 Reg 3C 30 0.92 2.4 0.1 UJ 0.52 u 

800N15 Reg JC 36 0.65 1.8 0.1 UJ NA 
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Table A-9. Analytes by Atomic Absorption Spectroscopy. (µg/g) 

SAMPLE TYPE PONO APPROX. Arsenic 
DEPTH 

IOOH16 Reg 3C 40.5 0.76 

IOOM17 Fcl.tp 3C 40.5 0.50 

IOOH18 Reg 3C 50 0.73 

IOOM19 Reg 3C 60 1.4 

IOOH20 Reg 3C 70.5 0.88 

IOOH21 llri 3C --- 0.5 

BOOH23 Reg 3C IIO 1.4 

IOOH24 Split 3C IIO 0.66 

U The anal yte waa Wldetected at the stated l l• lt. 
J The associated value la an NtlNted quantity, 
IA Analysis not requested. 
D Sllllll)le c:,antlt• tlon NY be affected by dilution. 

Lead Mercury Sellenl111 

2.0 o. 1 UJ IA 

u 1.9 0.1 UJ I IA 

2.1 o. 1 UJ NA 

2.8 o. 1 UJ 0.5] u 

2.22 0.1 UJ 11A 

u 0.4 u o. 1 UJ 0.50 u 

2.5 0.1 UJ 0.52 u 

J 2.1 0.107 UR IA 

Thall 1111 

IA 

11A 

IA 

1.0 

,IA 

1.0 

1.0 

11A 

I The reported value Is less than the CLP r~lred detection l1111t, but greeter than the lnatrunent detection ll• lt. 
Thia concentration flag was only reported with split Sllllll)les. 

I 

u 

u 
u 

• Aa reported by laboratory•·1.r1velldated by IIHC Office of s-.,le Meneg-,,t. •J• or additional qualification flap NY be added. 
R Qualified by IIHC Office of Saq,le M1nage111ent es Ul'lJSable. 
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Reasons for Westinghouse Hanford Company Qualification-
Analytes by Atomic Absorption Spectroscopy 

Regular. Field Duoljcate, and Silica Sand Samples: 
HOLDING TIME--All holding time criteria were met except for some mercury 

samples. Those samples were qualified •uJ•. All samples were flagged as 
estimated, •J•. The 28 day criteria established for water was exceeded for the 
following Phase 3 soil samples: 

BOOFK6 
BOOFK7 
BOOFK8 
BOOFK9 
BOOFLO 
BOOGV9 
BOOGWO 

Split samples: 

BOOGWl 
BOOGW3 
BOOGW4 
BOOGW6 
BOOGW8 
BOOGW9 

BOOGX2 
BOOHIO 
BOOHll 
BOOH14 
BOOHIS 
BOOH16 

BOOH17 
BOOH18 
BOOH19 
BOOH20 
BOOH21 
BOOH23 

LABORATORY BLANKS--Selenium results for BOOGWS were qualified as "U" 
because similar levels were found in the invnediately associated laboratory 
blank. : 

HOLDING TIME--Mercury sample results for BOOGWS and BOOGT6 were qualified 
Because of holding times greater than 28 days. Mercury was not detected in 
either sample; both were qualified •uJ•. 

SPIKE RECOVERY--Low percent recovery of spike led Westinghouse Hanford
OSM to qualify As result as estimated, •J• or •uJ• on BOOGWS and BOOGT6, 
respectively. The Pb, Se, and Tl results for BOOGSS were also qualified •J 11

, 

"UJ•, and •uJ•, respectively, for spike recoveries outside limits. The Hg 
results for BOOH24 were qualified unusable, "R", because there was no spike 

.. recovery. 

A-77 



Table A-10. Miscellaneous Analytes. 
SAMPLE TYPE PONO APPROX. Almlonla Chloride Cyanide Fluoride 

DEPTH 

BOOFIC6 Reg 3A 6.5 0.001 u 20 u 1.0 UJ 2 

BOOFIC7 Reg 3A a.5 0.001 u 20 u 0.12 J 1.4 

BOOFIC8 Reg 3A 10.5 0.001 u 20 u 1.0 u 0.8 

BOOFIC9 Reg 3A 13 0.001 u 20 u 1.0 UJ 0.6 

BOOFLO Reg 3A 14.5 0.001 u 20 u 1.0 UJ 0.6 

BOOFL1 Reg 3A • 16 0.001 u 20 u 1.0 UJ 0.8 

BOOFL3 llri 3A ... 0.001 u 20 u 1.0 UJ 0.4 

IOOFL4 Reg 3A 28 0.001 u 20 u 1.0 UJ 0.6 

IOOGR9 fcq, 3A 28 0.001 u 20 u 1.0 UJ 0.6 

BOOGSO Reg 3A 30.5 0.001 u 20 u IIA 1.2 

BOOGS1 Reg 3A 36.5 0.001 u 20 u NA 2.2 

BOOGS2 Reg 3A 42 0.001 u 20 u NA 1.0 

BOOGS3 Reg 3A 46.5 0.001 u 20 u NA 1.0 

IOOGS4 Reg 3A 52.5 0.001 u 20 u 1.0 UJ 2 

BOOGS5 Split 3A 52.5 NA NA 0.6 UI NA 

BOOGS8 Reg 3A 57 0.001 u 20 u NA 2 

800GS9 Reg 3A 66.5 0.001 u 20 u 1.0 UJ 2 

BOOGT1 Reg 3A 77 0.001 u 20 u NA 2 

BOOGT3 Blank 3A ... 0.001 u 20 u NA 2 

BOOGT4 Reg 3A 85.5 0.001 u 1 u NA 2 

BOOGT5 fcq, 3A 85.5 0.001 u 1 u NA 2 

800GT6 Split 3A 85.5 NA NA NA IIA 

800GT7 Reg 3A 97 0.001 u 1 u 1.0 UJ 2 

(Page 1 of 4) 

(pg/g) 

Nitrate Sulfate 

20 UJ 20 

20 UJ 20 

20 UJ 20 

20 UJ 20 

20 UJ 24 

20 UJ 20 

20 UJ 20 

20 UJ 20 

20 UJ 20 

20 UJ 20 

20 UJ 20 

20 UJ 20 

20 UJ 20 

u 20 UJ 20 

NA NA 

u 20 UJ 20 

u 20 UJ 20 

u 20 UJ 20 

u 20 UJ 20 

u 1 UJ 1 

u 1 UJ 1 

NA IA 
-

u 1 UJ 1 

Sulfide 

u 0.1 

u 0.1 

u 0.1 

u 0.1 

0.1 

u 0.1 

u 0.1 

u 0.1 

u o. 1 

u NA 

u NA 

u IIA 

u NA 

u 0.1 

NA 

u NA 

u 0.1 

u NA 

u NA 

u NA 

u NA 

NA 

u 0.1 

UJ 

UJ' 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 
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SAMPLE TYPE PONO APPROX. 
DEPTH 

BOOGT8 Reg 3A 102 

BOOGVO Reg 3A 122 

BOOOV1 Itri 3A ---
BOOOV2 Reg 3A 131 

BOOGV3 fcq, 3A 131 

BOOOV4 Split 3A 131 

BOOOVS Reg 3A 143.5 

BOOOV6 Reg 38 1 

BOOGV7 Reg 38 3.5 

BOOGV8 Reg 38 5.5 

BOOGV9 Blank 38 ---
BOOOMO Reg 38 7.1 

8000"1 Reg 38 9.5 

8000"3 Reg 38 13 

BOOGU4 f~ 38 13 

BOOG\15 Split 38 13 

BOOGW6 Reg 38 16 

BOOG\18 Reg 38 21 

BOOGW9 Reg 38 211 

BOOGlC2 Reg 38 31 

BOOOX3 Reg 3B 35.5 

BOOOX4 Reg 3B 40 

BOOOX5 Reg 3B 52 
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Table A-10. Miscellaneous Analytes. (µg/g) 

Alnonla Chloride Cyanide Fluoride Nitrate 

0.001 u 20 u NA 2 20 

0.001 u 20 u NA 2 u 20 

0.001 u 20 u NA 2 u 20 

0.001 u 20 u NA 2 u 20 

0.001 u 20 u NA 2 u 20 

NA NA NA NA NA 

0.001 u 20 u 1.0 UJ 2 u 20 

0.001 u 20 u 1 .o UJ 2 u 20 

0.001 u 20 u 1.0 UJ 2 u 20 

0.001 u 20 u 1.0 UJ 2 u 20 

0.001 20 u 0.1 UJ 2 u 20 

0.001 u 20 u 1 .o UJ 2 u 20 

0.001 u 20 u o. 1 UJ 2 u 20 

0.001 u 20 u 1.0 UJ 2 u 20 

0.001 u 20 u 0.1 UJ 2 u 20 

NA NA 0.5 u NA NA 

NA 20 u NA 2 u 20 

0.001 u 20 u 1.0 UJ 2 u 20 

NA 20 u NA 2 20 

NA 20 u NA 2 u 20 

0.001 u 20 u NA 2 u 20 

0.001 u 20 u NA 2.6 20 

0.001 u 20 u NA 2.4 20 

sulfate 

UJ 21 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

NA 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

NA 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

UJ 20 u 

SUlflde 

NA 

NA 

NA 

NA 

NA 

NA 

o. 1 

0.1 

o. 1 

0.1 

0.1 

0.1 

0.1 

0.1 

o. 1 

NA 

NA 

. o. 1 

NA 

NA 

NA 

NA 

NA 

UJ 

UJ 

u 

u 

UJ 

UJ 

UJ 

UJ 

~ 

UJ 
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> 
I 

(D 
0 

SAMPLE TYPE 
• 

BOOGX6 Reg 

BOOGX8 Reg 

BOOGY0 Itri 

BOOGY1 Reg 

800GY2 Fcl.lp 

800GY9 Split 

800GZ2 leg 

BOOGZ] leg 

BOOGZ6 leg 

800GZ8 leg 

BOOHOO Reg 

BOOH01 Reg 

BOOH02 leg 

BOOH0] leg 

BOOH04 Reg 

BOOH05 fcl.lp 

BOOH06 leg 

BOOH07 Split 

BOON09 leg 

BOOH10 Blanlc 

BOOH11 Reg 

BOOH14 leg 

BOOH15 Reg 
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POND APPROX. 
DEPTH 

]8 61.5 

]8 70.5 

]8 ---
]8 80.5 

]8 80.5 

]8 80.5 

]8 90.5 

]8 105 

]8 118,5 

]8 123.5 

]C 1 

]C ] 

]C 5 

]C 1 

]C 9 

]C 9 

]C 11.5 

]C 11.5 

]C 16 

]C ---
]C 20.5 

]C 30 

]C ]6 

Table A-10 . Htscellaneous Analytes . (µg/g) 
Anllonla Chloride Cyanide Fluoride Nitrate 

0.001 u 20 u o. 1 UJ 2.0 20 

0.001 u 20 u NA 2 u 20 

0.001 u 20 u NA 2 u 20 

0.001 u 20 u NA 2 u 20 

0.001 u 20 u NA 2.0 20 

NA llA NA NA NA 

0.001 u 20 u 0.1 UJ 2.2 20 

0.001 u 20 u NA 2.0 20 

0.001 u 20 u 1.0 UJ ].O 20 

0.001 u 20 u 0.1 UJ 2 u 20 

0.001 u 20 u 1.0 UJ 2.0 20 

0.001 u 20 u 1.0 UJ 2.2 20 

0.001 u 20 u 1.0 UJ 2.2 20 

0.001 u 20 u 0. 1 UJ 2 u 20 

0.001 u 20 u 0.1 UJ 2 u 20 

0.001 u 20 u 0.1 UJ 2 u 20 

0.001 u 20 u 0.1 UJ 2 u 20 

NA NA 0.5 UJ NA NA 

0.001 u 20 u NA 2 u 20 

0.001 UJ 20 u 0.1 - UJ 2 u 20 

0.001 UJ 20 u NA 2 u 20 

0.001 u 20 u 0. 1 UJ 2 u 20 

0.001 u 20 u NA 2 u 20 

sulfate 

UJ 20 u 
UJ 20 u 

UJ 20 u 

UJ ]9 

UJ 46 

NA 

UJ ]6 

UJ 25 

UJ 28 

UJ 26 

UJ 20 u 
UJ 20 u 

UJ 20 . u 
UJ 20 u 
UJ 26 

UJ 21 

UJ 20 u 
NA 

UJ 20 u 

UJ 20 u 
UJ 20 u 

UJ 20 u 
UJ 20 u 

Sulfide 

0.1 

NA 

NA 

NA 

llA 

NA 

0.1 

NA 

0.1 

0.1 

0.1 

0.1 

· 0.1 

0.1 

0.1 

0.1 

0.1 

NA 

NA 

0.1 

NA 

0.1 

NA 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

u., 

UJ 

UJ 

UJ 
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Table A-10. Miscellaneous Analytes. (µg/g) 

SAMPLE 

BOOH16 

BOOH17 

BOOH111 

BOOH19 · 

B001120 

BOOH21 

BOOH23 

BOOH24 

TYPE POND APPROX. Aaionta Chloride 
DEPTH 

Reg 3C 40.5 0.001 UJ 20 u 

Fcllp 3C 40.5 0.001 UJ 20 u 

Reg ]C 50 0.001 UJ 20 u 

Reg 3C 60 0.001 UJ 20 u 

Reg 3C 70.5 0.001 UJ 20 u 

Blri 3C --· 0.001 UJ 20 u 

Reg 3C 110 0.001 UJ 20 u 

Split 3C 110 NA NA 

U Th• analyte was undetected at the 1tated concentration. 
J Th• as1oclated value la an eatlmated quantity. 
NA Anlllyal1 not reque1ted. 
I lnforaatlon only, 1ee validation expl.,,.ttons. 
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Cyanide Fluoride Nitrate 

NA 2 u 20 

NA 2 u 20 

NA 2 u 20 

0.17 UJ 2 u 20 

NA 2 u 20 

NA 2 u 20 

0. 1 UJ 2 u 20 

NA NA NA 

Sulfate sulfide . 
UJ 20 u NA 

UJ 20 u NA 

UJ 20 u NA 

UJ 20 u '° o. 1 UJ -UJ 20 u NA LM 
t..N 

UJ 20 u NA I 
UJ 20 u o. 1 UJ , 

-
C co 
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WHC-SD-EN-AP-104 Rev. 0 

Reasons for Westinghouse Hanford Company Qualification
Miscellaneous Analytes 

Regular, Field Duplicate, and Silica Sand Samples: 

HOLDING TIME--Nitrate holding time of 48 hrs exceeded for all samples. 
All samples qualified as estimated, •J•, for nitrate. Only BOOGT7, BOOGV7, 
and BOOGVS were analyzed within 28 days for · sulfide. All other samples were 
qualified as estimated, •J•, for sulfide. All samples were qualified as 

.. estimated, •J•, for cyanide because of holding times in excess of 14 days. 
A 28 day holding time for a11111onia analyses was exceeded for the following 
samples: 

Split Samples: 

BOOHIO BOOH17 BOOH19 
BOOHll BOOH18 BOOH20 
BOOH16 

BOOH21 
BOOH23 

MATRIX SPIKE/DUPLICATE--No matrix spike or duplicate results were 
provided for cyanide in sample 8006S5 or BOOH07. The undetected value for 
BOOGSS was qualified as •u1", or information only while a similar undetected 
result for BOOH07 was qualified as estimated , •uJ•. · 
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Table A-11~ List of Radioactivity Data (pC1/g)--Unvalidated. 

AJ!prox. Alpha Beta 90sr 
YOsr 

GEA1 SMple Type Pond Alpha Cou,ting Beta Cou,tfng Cou,tfng Depth Error Error Error 

BOOFK6 Reg 3A -6.5 5.34 2.9 -0.221 4.8 12.7 0.84 NA 

BOOFIC7 Reg 3A -8.5 4.5 2.9 5.0 5.0 3.47 0.51 NA 

BOOFIC8 Reg 3A •10.5 3.21 2.8 ·-o.863 4.8 3.65 0.51 NA 

BOOFIC9 Reg 3A ·13 2.4 2.7 -2.61 4.a 3.86 0.52 NA 

BOOFLO Reg 3A ·14.5 -2.42 2.3 -9.51 4.5 1.43 4.0 NA 

BOOFL1 Reg 3A ·16 2.37 2.7 -1.43 4.8 o.oo 0.41 NA 

BOOFL3 Blri 3A --- -0.11 2.4 .;o.5 4.4 •0.0686 0.29 NA 

BOOFL4 Ret 3A ·28 -1.08 2.4 1.16 4.4 0.226 0.074 NA 

BOOGR9 F~ 3A ·28 -2.44 2.3 ·12.6 4.4 3.27 0.50 NA 

BOOGSO Ret 3A ·31.5 -0.309 2.5 ·11.3 4.4 NA NA NA 

BOOGS1 Reg 3A -36.5 -2.39 2.3 ·11.2 4.4 NA NA NA 

BOOGS2 Ret 3A ·42 -0.337 1.9 2.33 4.7 NA NA NA 

BOOGS3 Reg 3A -46.5 1 .05 2.1 6.72 4.9 NA NA NA 

BOOGS4 Reg 3A ·52.5 2.28 2.3 4.82 4.8 0.13 0.46 NA 

BOOGS5 Split 3A ·52.5 3.4 1.3 33 2 C 0.04 ·-· Done 

BOOGS8 Reg 3A -57 0.711 2 3.32 4.7 NA NA NA 

B00GS9 Reg 3A -66.5 1 .48 0.48 2.26 0.87 379 330 NA 

BOOGT1 Reg 3A -77 1.67 0.51 3.35 0.93 NA NA NA 

BOOGT3 Blank 3A -·- 0.76 0.11 0.67 0.13 NA NA NA 

BOOGT4 Reg 3A -85.5 2.46 2.3 8.24 5.0 NA NA NA 

BOOGT5 Fctlp 3A -85.5 1 .84 2.2 5.49 4.8 NA NA NA 

BOOGT6 Spltt 3A -85.5 C 3 --- 19 2 NA NA NA 

BOOGT7 Reg 3A ·97 1.11 2.2 0.815 4.6 36. 1 1.7 Done 

BOOGTIS Reg 3A -102 42.59 5.5 4.94 5.2 NA NA NA 

BOOGVO Reg 3A ·122 1.74 1.9 -2.12 4.1 NA NA NA 

BOOGV1 Blank 3A --- 1.45 1.9 ·0.26 4.9 NA NA NA 

B00GV2 Reg 3A ·131 1.93 1.9 -0.22 4.9 NA NA NA 

BOOGV3 F~ 3A ·131 2.16 2 5.84 5.2 NA NA NA 

BOOGV4 Spl ft 3A ·131 C 2 ·-· 26 3 NA NA NA 

B00GV5 Reg 3A ·143.5 3.52 2.2 7.43 5.3 1.00 0.433 Done 

BOOGV6 Reg 3B ., 2.21 1.7 1.65 4.7 •0.182 0.44 Done 

I00GV7 Reg 3B -3.5 4.82 2.2 5.78 5.0 1.25 0.55 Done 

BOOGV8 Reg 3B ·5.5 1.13 1.7 5.93 5.0 1.14 0.54 Done 

BOOGV9 Blri 3B --- 2.95 1.9 -0.12 4.6 ·0.016 0.45 Done ' 

BOOGWO Reg 3B -7.5 3.27 1.9 8.75 5.1 36.5 1.7 Done 
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Table A-11. List of Radioactivity Data (pCi/g)--Unvalidated. 

Approx. 
Alpha Beta 90sr 

90sr 
GEA1 Saple Type Pond Alpha Ccu,tfng Bet• Ccu,tfng Counting Depth . Error Error Error 

BOOG\11 ... 3B -9.5 2.43 1.8 3.28 4.8 0.222 0.47 Done 

BOOG1IJ ... 3B ·13 1.22 1.6 2.91 3.8 1.55 0.40 Done 

I00GY4 Fcq, 3B ·13 4.02 2., 3.42 4.8 1.06 0.53 Done 

IIOOGIJ5 Split 3B ·13 C 1 ... 19 2 C 0.04 --- Done 

I00GW6 ... 3B ·16 3.89 2 6.84 5.D NA NA NA 

BOOGW8 ... 3B ·21 1.43 1.6 0.48 4.7 1.47 0.56 Done 

BOOGW9 ... 3B ·28 1.82 1.7 1.36 4.7 NA NA NA 

IOOGX2 R .. 3B ·31 4.28 2. 1 3.59 4.8 NA NA NA 

B00GX3 R .. lB ·35.5 3.45 2 2.06 3.8 NA NA NA 

BOOGX4 ... 3B •40 2.38 1.8 3.86 3.9 NA NA NA 

B00GX5 lteg 3B ·52 3.01 1.9 
0

4.57 3.9 NA NA NA 

BOOGX6 ... 3B ·61.5 7.29 2.4 3.74 3.9 1.22 0.38 Done 

BOOGX8 ... 3B -70.5 2.54 1.8 5.88 4.0 NA NA NA 

BOOGTO Blank 3B ... -0.47 2.3 -0.59 4. 1 NA NA NA 

BOOGT1 Reg 31 -80.5 •0.94 2.3 4. 1 -0.41 NA NA NA 

BCXIGT2 Fcq, 31 ·80.5 1.14 2.5 4.57 4.4 NA NA NA 

BOOGT9 lplft 3B -80.5 2.7 1.2 31 2 NA NA NA 

BOOGZ2 Reg 31 -90.5 -2.59 2 3.02 4.3 0.806 0.34 Done 

BOOGZ3 R .. 3B ·105 -1.77 2.2 1.37 4.2 NA NA NA 

BOOGZ6 R .. lB ·118.5 -0.46 2.3 1.49 4.2 9.17 0.78 Done 

100GZ8 lteg 3B ·123.5 ·2.7 2.3 4.34 4.3 2.43 0.46 D-

BOOHOO Reg 3C ·1 -1.45 2.2 -0.30 4. 1 1.31 0.38 Done 

BOOH01 ... 3C ·3 -0.65 2.3 •0.78 4.1 1.37 0.39 Done 

BOOH02 Reg 3C •5 -2.25 2. 1 0.30 4. 1 2.86 0.049 Done 

BOOH03 Reg 3C •7 -1.71 2.5 2.32 4.2 2.58 0.47 Done 

BOOH04 Reg 3C •9 -1.87 2.4 -1.37 4.0 1.86 0.42 Done 

BOOHOS Fcq, 3C ·9 ·3.21 2.3 0.64 4. 1 1 .60 0.41 Done 

BOOH06 R .. 3C ·11.5 -1.44 2.5 4.56 4.3 1.13 0.37 Done 

BOOH07 lplft 3C ·11.5 1.9 1 2 25 C 00 04 --- Done 

BOOH09 R .. 3C ·16 2.0 1.6 6.94 4.2 NA NA NA 

BOOH10 Blri 3C ... 0.94 1.4 2.13 4.0 0.101 0.37 Done 

BOOH11 R .. 3C -20.5 3.29 ,.a 3.61 4.0 NA NA NA 

BOOH14 Reg 3C •30 2.98 1.a 6.59 4.2 0.608 0.41 Done 

BOOH15 Reg 3C ·36 .,. 11 1 -3.12 3.6 · NA · NA NA 

BOOH16 R .. 3C •40.5 3.02 1.8 4.11 4. 1 NA NA NA 
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Table A-11. List of Radioactivity Data (pCi/g)--Unvalidated • 

Appr-ox. Alpha Bet• 
90S1" 

.• 'ilOSI" 

GEA1 Sallple Type Pond Alpha COU"lting Bet• COU"lting COU"lting Depth Error Error I Error ' 

800H17 Fcq, 3C ·40.5 3.85 1.9 3.51 ·4.0 NA NA 

800H18 Reg 3C -50 1.86 1.6 3.51 4.0 NA NA 

800H19 Reg 3C -60 0.68 1.4 . •1.39 3.7 D.479 0.40 

800H20 Reg 3C -7'0.5 2.66 2 6.38 5.1 NA NA 

BOOH21 Blri 3C --· 2.53 2 -1.47 4.7 NA NA 

BOOH23 Reg 3C ·80 2.46 2 3.29 4.9 2.29 D.52 

800H24 Spl ft 3C ·80 N N N N NA NA 

NA Analysis not r..,..ted. 
N Nis1ing r-uult, figure not available for this report. 

Reaul t only r-eported •s • •Leas•th•n" value••cOU"ltlng er-ror not 1pecified by laboratory. 
,. GEA• G ..... Energy An• lyafl, ... Table A-12. 

A-85 

NA 

NA I 

Don• 

NA 

NA 

Done 

NA 



Radionuclide w/ estimated counting error (Err) 

Pri•ary Laboratory 
131cs 234-.,a 234Th 23su SallR]e --Err --Err --Err =£rt 

8006S4 0.602 0.31 26.03 52.7 3.84 6 NR -f 
8006S9 0.34 0.2 7.1 33.7 0.94 3.8 NR Al 

CT 
BOOGT7 0.0193 0.23 22.73 37.4 0.0945 4.1 NR -l'D 
BOOGV5 0.136 0.3 55.35 43.2 1.18 5.9 NR > 
BOOGV6 0.262 0.23 -12 49.7 -1.69 5.9 NR I -BOOGV7 0.0374 0.23 -6.03 37.9 -1.95 4 .1 NR N . 
BOOGV8 0.446 0.27 21.38 47.3 0.0968 6 NR I BOOGV9 0.31 0.31 -22.05 51 -2.43 5.9 NR C, 

,0 Al 
n 
I BOOGWl 0.0635 0.24 11.l 40.7 0.702 4 .1 NR Al I V, 

BOOGWO 0.0238 0.22 21.3 39.2 :-1. 13 4.1 NR a: Al C 
I 

BOOGW3 0.259 0.22 29.28 30.8 -0.224 0.37 NR Cm fTI 
Al ::, :z 

BOOGW4 0.495 0.27 -24 .68 45.6 -0.194 5.9 NR "'l'D I > Al ~ > I 
800GW8 -0.0818 0.23 27.83 40 -1.03 4 .1 NR • IQ -0 oc, 

'< I 

°' BOOGX6 0.112 0.20 5.83 34.1 7.56 1.8 NR --,. 0 

BOOGZ6 0.32 0.2 25.62 29.4 1.27 3.7 NR -i::: ::, ... 
n.., 

BOOGZ8 0.0241 0.17 15. 48 31. l NR NR -- ::io .._'< 
BOOHOO 0.0268 0.18 1.04 31. l -3.83 2.4 0.308 0.21 co en l'D -.... < 
BOOHOl -0.0589 0.2 10.02 36.5 0.858 3.3 NR _. en . 
BOOH02 0.0708 0.19 1.04 32.4 -0.149 3.7 NR C: 0 

::, 
BOOH03 -0.113 0.18 -5.18 31.7 NR NR < Al _. 

BOOH04 0.0924 0.17 44.28 34.6 5.84 2 NR --BOOH05 0.0429 0.20 8.04 36.2 8.28 1.8 NR a. 
Al 

BOOH06 0.0193 0.18 54.12 29.9 -1.63 3.8 NR "' l'D 
BOOHlO 0.103 1.6 33.9 30.7 6.54 1.6 NR a. .. 
BOOH14 0.175 0.20 -31.38 33.0 0.373 3.7 NR 
BOOH19 0.0433 0.18 6.48 31.8 -0.451 3.8 NR 
BOOH23 0.0618 0.19 9.3 32.2 -1.93 2.4 NR 

NR Not Reported. 



Radionuclide w/ estimated counting error (Err) 

Alternate (Split) Lab~ratory 
mR! ~ 

-4 "-D 
Sa11p]e ~ --Err --Err --Err ~ 

O' -800GS5 14 1.4 1.9 0.48 0.864 0.086 - t.>.l n, 

800GW5 9.76 0.98 0.853 0.359 0.42 0.042 c..,.,;l 
):lo -800H07 10.l 1 0.513 0.297 0.557 0.056 I eo . .... • N . -E -C 

:::c a,.. 
Ci) n -x,~ I ~; V, 

Undetected radionuclides reported for the above split sa11ples :I: ~ C 
I 

Cm l'T1 as •1ess-than• the following (pCi/g-dry): ~:::, z 
r+ n, I 

):lo ~~ ):lo 
I 7Be ~ saCo 59Fe 60Co 65zn • tQ -0 

co '< I ...., .... 
800GS5 <l <0.04 <0.08 <0.4 <0.03 <0.1 - ):lo 

0 
'}:,:::, ~ 

800GW5 <0.8 <0.03 <0.06 <0.3 <0.03 <0.08 .,J, ~ -- X, 
800H07 <0.6 <0.03 <0.05 <0.2 <0.02 <0.08 ta'< n, _en < -. en . 

95Zr 103Ru 106Ru 1311 t34cs 131cs 
C: 0 

800GS5 <0.1 <0.3 <0.03 <2000 <0.04 <0.03 
:::, 
< 

800GW5 <0.08 <0.2 <0.2 <300 <0.03 <0.02 
~ -· B00H07 <0.07 <0.1 <0.2 <100 <0.03 -<0.02 Q. 
~ 
r+ 

14oea 14tce 144ce n, 
Q. .. 

B00GS5 <30 <0.6 <0.3 
800GW5 <10 <0 .4 <0.2 
B00H07 <5 <0.2 <0.1 
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Introduction 

Appendix B contains graphs of selected validated duplicate data. The 
graphs show how variability does/does not trend over the observed 
concentration range of the duplicate pairs. The ONLY points appearing on the 
graphs are those where each validated member of a data pair were reported at 
detectable levels. These are based on some of the data appearing in the 
Appendix A. 

Each point on the graphs shows a standard deviation based on only two 
sample results. The reader is cautioned about making grand inferences from 
any particular point. Though inferences about a population variability based 
on only two samples are minimally precise, multiple estimates impart more 

·· confidence. 

Most graphs display two sets of validated data--field duplicate/regular 
or split/regular sample pairs. The first is based on the results of field 
duplicates and their associated regular samples. These were collected 
concurrently and submitted to the primary laboratory without notification that 
they were duplicate samples. The first set demonstrates uncertainty in the 
media and a single laboratory measurement system. 

The second set appearing on most graphs is based on the results of split 
samples and their associated regular samples. Split samples were submitted by 
Westinghouse Hanford to an alternate laboratory; associated regular samples 
were submitted to the primary laboratory. This set shows the wider validated 
data uncertainty associated the media and an independent laboratory estimate 
of the true average concentration at a particular location. 
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Figure B-1 . Selected Duplicates: Gross Alpha. 
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Figure B-2. Selected Duplicates: Aluminum. 
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Figure 8-3. Selected Duplicates: Arsenic . 
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Figure B-5. Selected Duplkates :. Beryllium. 
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Figure B-6. Selected Duplicates: Gross Beta. 
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Figure 8-7. Selected Duplicates: Boron. 
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Figure 8-8. Selected Duplicates: Cadmium. 
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Figure B-9. Selected Duplicates: Calcium. 
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Figure B-10. Selected Duplicates: Chromium. 
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Figure 8-11. Selected Duplicates: Cobalt. 
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Figure 8-12. Selected Duplicates: Copper. 
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Figure B-13. Selected Duplicates: Lead. 
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Figure B-14. Selected Duplicates: Magnesium. 
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Figure 8-15. Selected Duplicates: Manganese. 
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Figure 8-16. Selected Duplicates: Molybdenum. 
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F;gure B-17. Selected Dupl;cat~s: Nickel. 
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Figure B-18. Selected Duplicates: Potassium. 
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Figure B-19. Selected Duplicates: Silicon. 
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Figure B-20. Selected Duplicates: Sodium. 
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F;gure 8-21. Selected Duplicates: · 90sr. 
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Figure 8-22. Selected Duplicates: Sulfate. 
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Figure 8-23. Selected Duplicates: Vanadium. 
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APPENDIX C 
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UNITED STATES ENVIRONMENTAL. PROTECTION AGENCY 
WASHINGTON. D.C. 20460 

Mr. Thoma• c. Jorlinq 
Commi••ionar 
Department of Enviromaental Conaervation 
State of Nev York 
Albany, Nev York 12233-1010 

Dear Mr. Jorlinq: 

. - ': • 

I am vritin9 in r••pona• to your latter of Kay 5, 1989, in 
which you a•k nwaeroua queationa concerning the regulatory 
•tatus, under th• Resource Con••rvation and Recovery Act (RCRA), 
of environmental ••dia (vround water, aoil, and ••di.Jlent) 
contaminated vith Jtc:RA-listed hazardous va•ta. 

As you point out in your letter, it ia correct that th• 
A9ency•• •contained-in• interpretation is that contaainated 
environmental aedia au.st be aanaged u if tbey were .hazardous 
vast•• until they no longer contain the listed vaate, or are 
delisted. 'l'hia leads to tb• critical question of vhan an 
environmental ••diua contaainatad l,y li•tad hazardous waste 
c••••• to be a listed hazardous va•ta. In your lettar, you 
diacuaa three poaaibla answers (baaed on previous EPA position• 
and doc,menta) Which you believe addr••• thi• question, and 
requeat the .Agency to clarify ita interpretation. Zach of these 
is diacusaad below. · 

Th• first possible answer you cit• vould be that the 
contuinated media would be a hazardous va•t• unl••• and until it 
i• deliated, l)aaed on the •aixture• and •derivad•from• rules. As 
you correctly state in your letter, a vaate that •••ta a listing 
description due to th• application of aitbar of th••• rules 
raaina a li•t•d hazardous vast• until it i• dalistad. However, 
th••• tvo Z"lll•• do not pertain to contuinatad environmental 
aedia. Under our ra;ulationa, contaainatad Mdia are not 
considered aolid va•t•• in th• ••na• of being abandoned, 
recycled, or inherently va• ta-lika •• tho•• teraa are defined in 
th• regulationa. Therefore, contuinated environaental ••dia 
cannot be conaiderad a bazardou• vaate via the •aixture• rule 
(i.e., to have a bazardoua vaate llixtura, a hazardous vaate must 
be aixed with a •;lid vaate per ,o CJ'll 211.3(&) (2) (iv)). • 
Similarly, the •derived•froa• rule doe• not apply to contuinated 
aedia. our ba•i• for atatin9 that contaainatad enviromaental 
aadia au• t be aanaged •• hazardous vaate• i• that they •contain• 
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listed hazardous waste. Th••• environmental media must be 
managed•• hazardous. vast• because, and only as long as, they 

- "contain• a listed hazardoua waste, (i.e., until decontaminated). 
. • .. 

Th• aecond poaaibility you aention i• that environmental 
media contaminated with a RCRA liated va• te no longer have to be 
managed as a hazardous vast• if the hazardous co~tituents are 
completely removed by treatment. This is consistent with the 
Agency's •contained•in• interpretation and repr-•nts the 
Agency's current policy. 

Th• third possibility you diacuss comes from Sylvia 
Lowrance•• January 24, 1989, memorandwa that you cited in your 
letter. Thia memorandwa indicates that osw ha• not i • sued any 
definitive guidance as to when, or at what levels, environmental 
media contaainated vitb listed hazardous vast• are no longer 
considered to contain that hazardous vaste. It also stat•• that 
until such definitive quidance is is•ued, the Regions uy 
determine these l•v•l• on a case-specific basis. Where this 
determination involves an authorized State, such as New York, our 
policy ia that the State uy also uk• such a dete:.ination. 

Related to auch a dete:.ination, you a•k Whether a risk 
assessment approac;:h that addressed the public health and 
environmental impacts of hazardous constituents raaining in 
treatment residuals vould be acceptable. Thia approach would be 
acceptable for contaainated aedia provided you asswaed a direct 
exposure scenario, but would not be acceptable tor •derived-from• 
wastes under our current nl••• Additionally, conaistent·vith 
the statute, you could substitute aore stringent • tandards or 
criteria for contaminated environmental aedia than thoae 
recommended by the Federal DA if you dete:.ined it to be 
appropriate. · 

Th• A9ency is currently involved 1n a rulaak1n9 effort 
directed at ••ttin9 O• minimi• level• for hazardous constituents 
below which eli9ible listed vaatea, treatment residual• fro• 
tboae vutea, and environaental ••dia contuinated vitb th?•• 
listed .vast•• would no· lon9er have to be aanaqed a• hazardous 
vast••• 1'11• approach bein9 contuplatad in tb• Pl Minimi• 
proqru would be • iailar to that used in the proposed RCRA Clean 
Closure Guidance in tanas of th• expo•ura acenario (direct 
_inqa• tion), the una;uant acenario (not 1n a vaate aanaquent 
unit), and tb• level• (priurily health-baaed) • 

. Your final question related to vbether tb• •r-ove and 
- dacontuinata• procedure ••t forth 1n the Karch 19, 111, federal 

Jeqi•tcr preamble to th• conforainq re9Ulationa on closing 
aurfac• impoundments applies when ukin; complete removal 
deta:.inationa for soil. 'l'h••• procedures do apply vhan one . 
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chooses to clean close a hazardous waste surface impoundment by· 
removing the waste. The preamble language states that the Agency 
interprets th• term •remove• and •decontaminate• to mean removal 
of all wastes, liners, and/or leachate (including ground water) 
that pose a substantial present or potential · threat to human 

· health or the environment (52 lB 8706). Further discussion of 
these requirements is provided in a clarification notice 
published on March 28, 1988, (53 ll 1144) and in OSWER Policy 
Directive t 9476.00•18 on daonstrating equivalence of Part 265 
clean closure with Part 264 requiraenta (copy enclosed). 

I hope that this response will be helpful to you in 
establishing and implementing New York'• hazardous waste policies 
on related issues. Should you have additional questions, please 
contact Bob Dellinger, Chief ot the Waste Characterization Branch 
at (202) 475-8551. 

Sincerely yours, 

;~::±r 
J ~cting Assistant Adm~nistrator 
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