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PREFACE 

The procedures and preliminary interpretations in this document reflect 

conditions in 1986 and are thus subject to change as a result of ongoing 

technical audits and reviews. 
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INTRODUCTION 

This document contains ground-water monitoring plans for process-water 
disposal trenches located on the Hanford Site, which is shown in Figure 1. 

These trenches, designated the 300 Area Process Trenches, have been used since 
1973 for disposal of water that contains small quantities of both chemicals and 
radionuclides. 

The ground-water monitoring plans contained herein represent revision and 
expansion of an effort initiated in June 1985. At that time, a facility

specific monitoring program was implemented at the 300 Area Process Trenches as 
part of a regulatory compliance effort for hazardous chemicals being conducted 

on the Hanford Site. This monitoring program was based on the ground-water 
monitoring requirements for interim-status facilities, which are those facili
ties that do not yet have final permits, but are authorized to continue interim 
operations while engaged in the permitting process. The applicable monitoring 

requirements are described in the Resource Conservation and Recovery Act 
(RCRA), 40 CFR 265.90 of the federal regulations [u.s. Environmental Protection 

Agency (USEPA) 1984], and in WAC 173-303-400 of Washington State's regulations 
{Washington State Department of Ecology 1986). The program implemented for the 

process trenches was designed to be an alternate program, which is required 
instead of the standard detection program when a facility is known or suspected 
to have contaminated the ground water in the uppermost aquifer. The plans for 
the program, contained in a document prepared by the u.s. Department of Energy 
{USDOE) in 1985, called for monthly sampling of 14 of the 37 existing 

monitoring wells at the 300 Area plus the installation and sampling of 2 new 
wells. This effort, called the RCRA Compliance Ground-Water Monitoring Project 
for the 300 Area, was implemented in June 1985 by the USDOE's Pacific Northwest 

Laboratory (PNL). This effort and the results obtained are described in sub
sequent chapters of this document. Much of the material in this document is 
patterned after the Revised Ground-Water Monitoring Plan for the 183-H Solar 
Evaporation Basins (USDOE 1986). 

Results of the recent monitoring work have been used to produce the 

revised ground-water monitoring plans requested by the USEPA and the Washington 

1 
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State Department of Ecology. The objective of these revised plans is to 
achieve compliance with the regulations mentioned above by: 1) collecting the 

additional site-specific hydrogeological information needed to mo re fully 
characterize the area and support decisions concerning the monitoring well 
network for the 300 Area, and 2) conducting an expanded sampling and analysis 
effort designed to determine the extent of contamination originating from the 
process trenches and the rate of movement of contami nants . As part of th i s 
effort, 17 new wells are pl anned . 

The current 16-wel l sampling and analysis effort will be expanded as new 
wells are completed and added to the network. Bas i cs of this effort, including 
procedures and quality control, were established and documented in the original 
program plans (USDOE 1985}, but they have been updated for inclusion in the 

text and appendixes of this document . 
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BACKGROUND INFORMATION 

Pertinent background information concerning the 300 Area Process Trenches 
and the surrounding area is given in the following sections. These sections 
contain information on the facility itself, the geology and hydrology of the 

300 Area, and the results of past ground-water monitoring efforts. 

FACILITY DESCRIPTION 

The process trenches are located in the eastern part of the Hanford Site 
in the 300 Area (Figure 1) and are managed by the Westinghouse Hanford Company 

{WHC). The 300 Area encompasses approximately 720 acres and is bordered on the 

eastern side by the Columbia River. This area is the site of many ongoing 
research and operational programs, which are located inside the fenced security 

area. Figure 2 is a map of the area showing the main facilities and the exist
ing monitoring wells. The process trenches are in the northeastern part of the 
300 Area near the Columbia River. Retired burial grounds are located adjacent 
to the trenches and the inactive North Process Pond. 

Starting in 1975, the process trenches were the main facility for disposal 

of most liquid wastes generated in the 300 Area. These liquid wastes contained 
hazardous constituents in low concentrations. Administrative controls to pre

vent disposal of dangerous wastes to the trenches were instituted by WHC on 
February 1, 1985. Before the use of administrative controls, a variety of 
chemical wastes was included in these process wastes, although no large quan
tities of any one of these chemicals were disposed. Estimated chemicals dis

charged to the process trenches are summarized in Table 1. The trenches 
continue to receive approximately 3.0 x 106 gallons of wastewater per day. 
This wastewater consists primarily of cooling water with small quantities of 
nonhazardous maintenance and process wastes. 

The process trenches consist of two separate 1500-ft-long trenches exca
vated 12 ft into the subsurface and separated by an earthen berm. The trenches 

are excavated into glaciofluvial sands, gravels, and boulders. Figure 3 con
tains a schematic cross section showing the dimensions and relationship of the 
eastern trench to the water table. The plan view of the area and location of 

3 



TABLE 1. An Estimate of Chemicals Discharged to the 300-Area Process 
Trenches Prior to February 1, 1985 

Intermittent Di scharses Later Discharses(a) 
<Grams <k gs 

Ammonium Bifluoride 
Antimony 

Arsenic 
Barium 

Cadmi urn 
Dioxane 
Dioxin(c) 

Hydrocyanic Acid 

Pyridine 
Selenium & Compounds 

Thiourea 
Misc. Laboratory 

Chemicals 

Benzene 
Carton Tetrachloride 

Chromium 
Chlorinated Benzenes 

Degreasing Solvents 
Formaldehyde 

Formic Acid 
Hexachlorophene 

Kerosene 
Lead 

Methyl Ethyl Ketone 
Mercury 

Napthalene 
Nickel 

Phenol 

Si 1 ver 
Sulfuric Acid 
Tetrachloroethylene 

(Perchlorethylene) 
Toluene 
Tributylphosphate 

Copper 
Detergents 

Ethylent Glycol 
Hydrofl uoric Acid 

Nitrates 
Nitric Acid 

Sodium Hydroxide 
Paint Solevents 

Photo Chemica 1 s 
Sodium Chloride 

Uranium 
Perchloroethylene 
Heating Oil 

(Paraffin Hydrocarbon Solvents) 
1,1,1-Trichloroethane 

(Methyl Chloroform) 
Trichloroethylene 
Xylene 

(a) These discharges were relatively continuous. 
(b) The materials are sti l l discharged . 

30 kg/mo(b) 

~30 kg/mo(b) 

S200 1/mo 
100 kg/mo(b) 

S2000 kg/mo 

~300 1/mo 

s300 1/mo 

~100 1/mo 
s7 oo 1 I mo (b) 

7 5 ton/yr 
20 kg/mo(b) 
450 1 (d) 
300 l(d) 

(c) Included only because of the potential for Dioxin to exist as a trace 
impurity in Chlorinated Benzenes. 

(d) Known spills . 

4 
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the cross section is shown in Figure 3. The cross section through the western 
trenches would be similar, except for the enlarged no rthern end, caused by the 

presence of a natural dep ression. 
United Nuclea r Corporat ion (UNC) uses about one-third of the 3 million gal 

of water that are disposed into the trenches each day for cooling and rinse 

water for fuel fabrication. The other two-thirds are used by Westinghouse 

Elevatton 373 ft 

Elevatton 361 ft 

~ Water Table 

Elevattons are tn feet 
above mean sea level 

Not to Scale Location of Cross Sectton ~ 

Bunal Ground #4 

c: 
%. 
~ 
.,:) 

' (Rettred) <i 

}<") Burntng Ground 
("' / and Burtal 
V Ground #5 

1-sl 
\/ Process 
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A ' 

~ 

l 

__ Fence 

~ ()~ J~rth Process 
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--scale • • ~ \ 

• Well Locatton - ~ [JQ I I 

FIGURE 3. Schematic Cross Section of the 300 Area Process Trenches 
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Hanford Company (WHC) and PNL for a wide variety of operations. The east and 

west trenches are used alternately for periods of up to 8 mo. 

GEOLOGY AND HYDROLOGY OF THE 300 AREA 

Knowledge of the local geology and hydrology of the 300 Area has been 
gained mainly through installation of ground-water monitoring wells for the 
routine Hanford Ground-Water Monitoring Project conducted by PNL. Most of the 
wells in the 300 Area penetrate only the uppermost geologic formations, but two 
wells have been drilled into the top layers of the basalt bedrock. A brief 
review of the well log data and data interpretation by Lindberg and Bond (1979) 

forms the primary basis for interpretation of the local geology. Appendix A 
contains the geologic logs for the existing wells currently in the 300 Area 

monitoring network. Drilling logs for wells in the 300 Area are condensed into 
the geologic logs in Appendix A. The detailed drilling logs are not included 

because of bulk. 

Geology 

A generalized geologic column for the 300 Area in the vicinity of the 

process trenches is presented in Figure 4, and cross sections from Lindberg and 
Bond (1979) are shown in Figure 5. The location map for the cross sections is 

shown in Figure 6. The generalized geologic column in Figure 4 is based on a 
recent reinterpretation of geologic logs of wells near the process trenches. 
As shown in the geologic column and cross sections, three geologic formations 
have been identified during drilling operations conducted in this area. They 
are, in ascending order, the Columbia River Basalts, the Ringold Formation, and 
the glaciofluvial sediments (Pasco gravels and Touchet beds), which are 
informally known as the Hanford Formation. A description of the general nature 
of these formations, including some additional detail concerning their charac
teristics in the 300 Area, follows. 

The Columbia River Basalts are of Miocene age and form the bedrock beneath 

the Hanford Site (including the 300 Area). The middle- to upper-Miocene sub

group is called the Yakima Basalt and is about 10.5 to 16.5 million years old 

(Myers and Price 1979). These flood basalts were extruded from fissure systems 

7 



Elevation 
- 380ft 

Approximate Lithology 
Depth _u~ _ L--J--"- _ ... , ...... ----- """--"'--

. ··o ·· 0 . 0 0 0 0 
0 .. o 0 

0 .. - D r .. 0 . 
• . 0 • 0 . 

~- • 0 0 

0 oO . 0 
(I 0 ~ • •. 

0 • 
Depth to Water .sz 00 0 I p .. {1 • 

.) .. .. • 0 

- 340ft 

- 320ft 

- 305ft 

- 295ft 

- 270ft 

- 230ft 

- 220ft 

- 170ft 

- 40ft 

- 60ft 

- 75ft 

- 85ft 

-1 10ft 

- 210ft 

0 
, " . () 

" • (> 
0 • .. , • . . . .. 0 .. 

• • • • •• • • • # ! • • • ...... .... . 

'"' • · ~ .o • • • · Sandy Gravel • • · · • · · · "'. • . · : . ·.: 
D • • , · d C bbl • • • • • •. . • , an o es • • . . ·. & • • :. • • • 

• ~ 0 . " . "'• • • ~.. . • .": • : : : •• • ~ , : ........ . 

•• ", : 11. • • • • • ••• !' • • • , 0 ." • • • ~ 

• • .. to • • , •• • • ; ; • • : 0 • • • •• 0 • ~ . ; •• .:: :: •• • · · .: • •• ~ ••• • • • 

0 • • • • . '• • •• : • • • 0 . • • • • • , 

· •"' ."···. ·· ·.· · · ~ ·· .. · ·· ·./ ..... , ~. -· .. · ···.··· ··• .·· •. ·. ~ .:- ~:- ··· ···. 
·:· •• • • ~·, •• : . · • .;, ·. · :. • • 0 • • ••• 

- • . . • Silt Layer .. ~ . • ....... ·:__,;. · .: ·.'· 

. . 
• 

. . . 
• . . 

• • . . . . J, 
!> • .. 

~ • 
• • • . .. ; I . . I . 

Silt and Clay Layers with 
Minor Sand and Gravel 

Silt and Clay 

•• # .. . . . • • ., ) • • . • 0 • • 
0 • 

FIGURE 4. Generalized Geologic Column for the 300 Area 
Near the Process Trenches 

8 

Geologic Unit 

Eolian Sand 

Glaciofluvial 
Sediments 
(Hanford 
Formation) 

Ringold 
Formation 

Columbia River 
Basalt Group 
(Yakima Basalt 
Subgroup) 



\l:) 

A 
-WEST 

399-
6-1 

LEGEND, 
::;·::ir?:::~E=t;~~:~)~;~:~;:.:.~ ... ~: ., ·. · 

BO 

40 

0 

EOliAN SANDS AND SillS 

PASCO GRAVElS-

-WEST 

OOMINANTL Y BASAlTIC SAND AND GRAVEl 
RINGOlD FORMATION-
DC»ooiNANTlY SAND AND GRAVEL 
RINGOLD FORMA II ON • 
DOMINANTlY SILl OR CLAY 

YAKIMA BASAL! 

St ALE 

VERTICAL 

HORIZONTAL 

0 400 BOO 

FEET 

399· EOliAN SANDS AND SILTS 

WEll Nl.foiBERS 

399· 
399- 4· 5 399· 
3-3 3-8 

EAST-

COlUMBIA RIVER 

El EVATION 

400' 

)(,0' 

320' I FEEl 

280' 

240' 

200' 

ELEVATION 

400' 

360' 

320'1 FEET 

280' 

240' 

200' 

FIGURE 5. Geologic Cross Sections of the 300 Area (after Lindberg and Bond 1979) 



• 8 -1 Well Location 

• 699-S29-E12 Well Location Outsede 
300Area 

Fence 

Stevens Oreve 

George Washengton Way 

• 
699-S30-E15 

A 

• 6 -1 

South 
Process 

Pond 

8 -2 
• 8 

• 
8 -1 

Columbea Rever 

699-S19-E13 • 

E15000 
- Process Water 

• 1 6 Trenches 

North 
Process . 

Pond .'. ·:· · 

FIGURE 6. Location Map for Geologic Cross Sections 

in the eastern and southern portions of the Columbia Plateau (Swanson et al. 
1975) . The individual flows comprising the format i on range in thickness from 

about 10 to 150 ft, and they are sometimes separated by sedimentary inter
beds . The basalts were originally flat-lying, broad synclinal structures but 

have been locally warped and folded, producing anticlinal ridges and valleys. 
The Pasco Syncline, shown in Figure 7, is a broad depression of basalt flows in 

the southeastern part of the Pasco Basin (Myers and Price 1979). The 300 Area 
is located in this syncline . At the 300 Area, the top of the basalts is at a 
depth of about 200 ft below land surface . 

The Ringold Formation overlies the basalts . This formation is of Pliocene 
age (Gustafson 1978), approximately 3 to 5 million years old, and, with the 
exception of a weakly consolidated conglomerate member (Middle Ringold), it 
consists mainly of layered silts, clays , and fine sands deposited in a 
lacustrine environment . The conglomerate member was probably deposited in a 

high-energy, fluvial environment (Myers and Price 1979). Distinctive litho
logic zones within this formation include: 1) blue and green silts and clays 
of the lower Ringold , and 2) a conglomerate consisting of well-rounded pebbles 
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and cobbles, with medium to fine sand filling the interstitial spaces (Newcomb, 
Strand, and Frank 1972). According to the 300 Area geologic logs (Appendix A}, 
the Ringold Formation consists of a series of sandy silt and clay layers in 
this area but typically has more than one permeable conglomerate or sand unit 
present. Some of the silt layers are continuous over much of the 300 Area. 
The thickness of the Ringold Formation in this area is about 120 ft. 

Above the Ringold Formation lie the glaciofluvial sediments, which are 

coarse clastic deposits laid down by the ancestral Columbia River when it was 

11 



swollen by glacial meltwater (Newcomb, Strand, and Frank 1972). According to 

drilling logs for wells in the 300 Area, this formation consists of uncon
solidated gravels and sands with some boulders and cobbles. A few of the 
drilling logs also indicate the presence of a very small amount of intermixed 
silt in this formation. From existing wells, the contact between the Ringold 

Formation and the glaciofluvial sediments in the 300 Area is at a range from 
about 45 to 60 ft below land surface distinguished by a change from sandy 

cobbles and gravels to somewhat lighter-colored, f i ner gravels with layers of 
silt. Eolian deposits, which overlie the glaciofluvial sediments and consist 
of unsaturated silt and fine- to medium-grained sand, range from 1 to 13.5 ft 

in thickness with 2 to 6ft most typical. The geol ogic contact between the 
eolian deposits and the underlying glaciofluvial sediments is quite distinct. 

Hydrology 

Both unconfined and confined aquifers are present beneath the 300 Area. 
The uppermost aquifer, which is unconfined, is the most likely to be affected 

by the 300 Area Process Trenches. Underlying aqui fers, which are contained in 
the basalts, are confined. 

The aquifers in the basalts consist primarily of permeable zones at the 

contact of individual basalt flows. These permeabl e zones, which consist of 

fractured vesicular basalt, are called interflow zones and are the primary 
conduits of ground water. Sand or gravel interbeds may also be present in the 
interflow zones, forming aquifers. Much of the area near the axis of the Pasco 
Syncline is considered to be a discharge area for the basalt aquifers; i.e., 
water flows upward from the uppermost basalt aquifers into the unconfined 
sedimentary aquifer (Gephart et al. 1979). For example, the water level in a 
basalt well near the 300 Area, 399-5-2, is less than 10 ft from ground surface, 
whereas the water levels in nearby wells screened in the unconfined aquifer are 
typically 40 to 45 ft below ground surface. Hence the potential for these 

confined aquifers to be contaminated by the process trenches is low because of 
two factors: 1) a 140-ft thick unit of silty, conglomerate interbeds in low
permeability clay and silt layers, which should behave as an aquitard separat

ing the basalts from the unconfined aquifer; and 2) the piezometric surface for 

the basalt aquifer, tapped by well 399-5-2, is near the land surface. Because 
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of the low potential for contamination of the confined aquifers, the discussion 
of hydrology that follows is primarily concerned with the unconfined aquifer . 

In the 300 Area, the water table is in the glaciofluvial sediments, and 
the lower part of the aquifer, which is possibly partially confined, is in the 

Ringold Formation. The water table is at a depth of about 40 ft below land 
surface, and the Ringold Formation begins at a depth of 45 to 65 ft. 

From the existing drilling logs, it is known that glaciofluvial sediments 
in the 300 Area consist of unsaturated sandy gravel with few cobbles and 
boulders in the upper half of the unit, and saturated sandy gravel with more 
cobbles and boulders in the lower half. The glaciofluvial sediments reported 

in the drilling logs range from 40 to 85 ft in thickness, but in most of the 
300 Area the thickness only varies from 40 to 60ft . An exceptionally thick 
area of glaciofluvial sediments is reported in the log of well 399-4-5. 
Beneath the process trenches, the saturated thickness varies from 10 to 
25ft. Similarly, the transmissivity of this unit, reported in previous 
aquifer tests, is consistently high ranging from 40,000 to 102,000 ft 2/day. 

Most of the transmissivity in the unconfined aquifer beneath the 300 Area is 
attributable to the glaciofluvial sediments; however, a substantial amount may 

be attributable to the Ringold Formation. 

Ringold Formation sediments, which consist of layers of saturated silt, 
clay, sand, and gravel, are not well defined hydrogeologically in the existing 
drilling logs for wells in the 300 Area . The sand and gravel layers usually 

contain some silt, which probably reduces the transmissivity of the coarser 
sediment; however, there are no measured transmissivities or hydraulic conduc
tivities in the formation . The formation is approximately 200 ft thick beneath 
the 300 Area and is underlain by the Columbia River Basalt Group. 

The stratigraphy of the Ringold Formation near the process trenches, as 
determined from previous drilling, is shown in Figure 4. The upper portion of 
the Ringold Formation near the process trenches contains a thin, discontinuous 
silt layer about 0.5 to 10 ft thick. Limited hydraulic head data indicate that 
the upper sandy gravel layer (even below the silt lens) has good hydraulic 
interconnection with the glaciofluvial sediments. The lower Ringold sandy 
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gravel is believed to be semiconfined beneath portions of the Hanford Site by 
layers of silt and clay that act as aquitards. 

Natural recharge of the unconfined aquifer beneath the Hanford Site occurs 
at the northwest margin of the Pasco Basin, and most of the artificial recharge 

occurs at the 200 Areas, near the center of the site. Ground water flows from 
these recharge areas toward the 300 Area in a general southeasterly direc

tion. In the southeast corner of the Hanford Site, ground-water recharge is 
mainly from the Yakima River~ The 300 Area is located approximately at the 
point where these two ground-water sources meet. As a result, ground water 

enters the 300 Area from the northwest, west, and southwest (Lindberg and Bond 
1979). 

Water-level measurements collected on a monthly basis from a network of 
wells located in and around the 300 Area have been used to produce a series of 

recent water-table maps. Four maps, one for each quarter of the past year, are 

illustrated in Figures 8 through 11. The contour lines and arrows indicating 
flow direction are approximate. Further work is planned to better define the 
water table and dynamic interactions with the river. 

Near the process trenches, ground water generally flows toward the river 
to the southeast and the east, as shown on a water-table map for November 1985 
(Figu re 8). Exact direction of ground-water flow at any given time is influ
enced by both natural and man-made influences. The natural influence consists 
of the level of water in the Columbia River. Lindberg and Bond (1979) docu
mented that when the river stage rises during spring run-off, bank storage 
occurs and causes a reversed water-table gradient in the 300 Area, as is shown 
in the June 1986 water-table map in Figure 11. During these times, ground 

water tends to flow more to the southeast in a direction roughly subparallel to 
the river. When the river level drops, the natural gradient is restored, and 
ground water flows more directly to the east, in a direction almost perpen
dicular to the river. 

The man-made influence on ground-water levels and flow direction in the 
300 Area consists mainly of the process trenches, into which approximately 

3.0 x 106 gal of wastewater per day are disposed. This large volume of waste
water percolates quickly to the ground water and creates a small ground-water 
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mound in the water-table surface under the process trenches (Figure 9). This 
mound increases the water-table gradient and flow divergence. 

The existing monitoring well network in the 300 Area consists of the 

following: 

• Twenty-nine monitoring wells, which are screened in the glaciofluvial 
sediments; and some are screened in part of the upper portion of the 

Ringold Formation. Only half of these wells are currently in the 

hazardous waste monitoring network for the process trenches. 

• Only one monitoring well that is screened exclusively in the Ringold 

Formation, but 25 borehole logs of monitoring wells having geologic 
data for at least the upper portion of the Ringold Formation. · 

• Two wells that penetrate the underlying basalt are in the vicinity of the 

300 Area. 

Some aquifer tests have been done in wells in the 300 Area, although none 

of the wells tested were pumped for more than 8 hrs. Calculated transmis
sivities based on recovery data from these tests range from 40,000 ft2/day at 

well 399-8-2 to 102,000 ft2/day at well 399-8-1. At well 399-1-4, trans

missivity was calculated to be 65,400 ft2/day. 

_ HISTORICAL DATA OBTAINED UNDER THE HANFORD GROUND-WATER MONITORING PROJECT 

Past ground-water monitoring efforts in the 300 Area have provided some 

useful historical information concerning the extent of radionuclide and 

chemical movement. In the late 1940s, a study of the hydrogeology and 
radionuclide movement beneath the 300 Area was conducted. Monitoring of water 
levels, ground-water temperatures, and radionuclide concentrations revealed 
that the ground-water system was being influenced by Columbia River fluctua- . 

tions. Periods of high river stage were found to be causing a reversed 

gradient, resulting in the westward (or inland) movement of ground water con

taining radionuclides. The maximum detected westward penetration of the 

radionuclides was to wells 399-8-1 and 399-8-3 (Lindberg and Bond 1979). 

(Locations of these wells are shown on the map in Figure 12.) Although this 

past study provides information on the extent of radionuclide movement, the 
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chemical constituents being analyzed for the current RCRA compliance monitoring 

project may behave differently in the ground water. 

Additional knowledge concerning the possible extent of dangerous waste 

constituents in the ground water at the 300 Area has been provided by special 

ground-water monitoring that has been recently conducted, following two 

unplanned releases of perchloroethylene (PCE), a solvent used onsite, to the 

process trenches. Both of these releases resulted from accidental discharge of 

this solvent during equipment cleaning operations. Following each discharge 

incident, samples were collected from nearby monitoring wells to track the 

movement of the PCE in the ground water. 

The first release occurred on November 4, 1982, when approximately 120 gal 

of PCE were accidentally released to the process trenches. Sampling of the 

ground water began 5 days after the release occurred. At first, samples were 

collected from wells closest to the trench. Later, as the PCE was transported 

away from the trenches, the sampling network was changed to track the plume's 

leading edge. Concentrations of the solvent in the ground water were monitored 

for 4 mo following the spill. 

Results from sampling of the downgradient wells closest to the trench 

{399-1-5 and -1-2) are shown in Figure 13. The hi ghest concentration of PCE 

{1840 ppb) was found in well 399-1-5, which is the closest downgradient well. 

Well 399-1-2 showed a lower peak concentration of 1050 ~g/L about 5 days later. 

Results from well 399-1-3 (not shown in Figure 13) indicated a higher peak con

centration than in well 399-1-2, but at 5 to 10 days later. This may be 
because well 399-1-3 is located further from the trench but more in line with 

the downgradient direction than well 399-1-2. Moving the sampling points to 

follow the movement of the solvent led to sampling of wells 399-2-1, -2-2, 

-3-1, -4-7, and -4-10 at various times during the 4 mo after the spill. 
Results of this sampling (not shown) indicated lower peak concentrations of PCE 

with increasing distance from the trenches in the downgradient direction. A 

few samples collected from wells 399-8-3 and 699-S27-E14 showed less than 

detectable concentrations of PCE. 
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The second incident occurred on July 6, 1984 , when approximately 20 gal of 
PCE were released to the process trenches. Sampling of the ground water was 
initiated 4 days later. The results showed the same general trends as 

described above. Results from sampling of wells 399-1-5 and -1-3 are shown in 
Figure 14 . Again, the highest peak concentration (690 ppb) was found in 

well 399-1- 5 5 days after the spill, with the peak concentration in well 
399-1-3 (240 ppb) following 16 days later. Sampling of wells 399-1- 2, -2-1, 
and -2-2 indicated the same general pattern as with the first spill of dimin

ishing concentrations with distance from the source . Movement of the peak con

centration was estimated at 35ft/day (Cline et al. 1985 ) . 
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During the two PCE spill incidents described above, samples were collected 

from a 300 Area spring and from the river. During the first incident, river 
samples were collected in the mainstream of river flow and at the 300 Area 
water intake. Samples were also collected from springs along the bank of the 
Columbia River. The maximum concentration of PCE found in the spring samples 

was 270 ppb; all of the river samples showed less than detectable concen
trations. During the second incident, river samples were collected approxi
mately 100 yd downstream from spring #1 (shown on the map in Figure 2) and 

about 10 yd offshore. These samples showed a maximum concentration of PCE of 
18 ppb. Most of the samples were below 2 ppb. Samples from spring #1 showed a 
maximum of 80 ppb, with most below 5 ppb. Because of the difficulty in deter
mining what effect diurnal changes in river level might have on spring and 
river samples, the results of sampling can be hard to interpret. However, this 
sampling did indicate that low levels of PCE had reached the spring and river 

sampling sites approximately 35 days after the spill occurred (Cline et al. 
1985). 
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Results of the spill monitoring described above indicate that the ground 
water beneath the 300 Area has been affected by wastes discharged to the 
300 Area Process Trenches. Because of these past monitoring efforts, the 
extent of the area affected by dangerous wastes is approximately defined. Sam
ples collected during the first PCE spill from some wells (such as 399-8-3 and 
699-S27-E14) showed less than detectable concentrations, so it is expected that 

these wells were outside the plume at that time. A similar plume boundary was 

indicated at the time of the earlier study of uranium leaks. An evaluation of 

the first full year of monitoring data indicates concentrations of PCE have 
declined to or below detection levels in all monitoring wells. Full descrip

tion of the area affected by hazardous wastes cannot be accomplished until fur
ther evaluation is complete, because of the seasonal variations known to exist 
in this area. 
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INTERIM-STATUS WORK CONDUCTED TO DATE 

In February 1985, the USDOE prepared plans for an interim-status ground
water monitoring program for the 300 Area Process Trenches. This new facility
specific effort was based on: 1) the ground-water monitoring requirements in 

40 CFR 265.90 of the federal regulations (USEPA 1984) and in WAC 173-303-400 of 
Washington State's regulations (Washington State Department of Ecology 1986), 
and 2) the results of past monitoring conducted at the 300 Area. The program 

was designed to be an alternate ground-water monitoring program, which is 
required instead of the standard detection program when the facility being mon
itored is known or suspected to have contaminated the uppermost aquifer. This 

effort, named the RCRA Compliance Ground-Water Monitoring Project for the 300 

Area Process Trenches, began in June 1985 and has continued to the present. 
The scope of this project and the results obtained are described in this and 
subsequent chapters. 

SCOPE AND DESCRIPTION 

Initial plans for the RCRA Compliance Ground-Water Monitoring Project were 

presented by the USDOE in a document entitled the Hazardous Waste Ground-Water 
Monitoring Plan (USDOE 1985). Implementation of these plans occurred in June 
1985, when monthly sampling of a 16-well network was initiated. 

Well Network 

The 16-well network used for this project consists of 14 existing shallow 
wells in the 300 Area along with two new wells, one of them deep. Figure 15 
shows the locations of these wells relative to the 300 Area Process Trenches 
and also the general direction of ground-water flow. Two of the wells in the 
network, 699-S19-E13 and 399-8-2, are considered to be upgradient of the proc
ess trenches. 

Numerous ground-water monitoring wells have been drilled at the Hanford 
Site since the 1940s. Most of the older wells are constructed of carbon steel 

and have perforations rather than screens. However, the newer wells con
structed at the site generally have stainless-steel screens, and some of them 

also have stainless-steel casings. Almost all of the wells (both old and 
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new) were constructed using a cable-tool rig, and most of them are either 6 or 

8 in. in diameter. Through the years~ care has been taken to regularly repair 

and maintain the monitoring wells so that they will continue to be useful 
sampling structures. The wells are swabbed or cleaned out periodically by a 

driller and are also checked for problems with a downhole television camera. 

Some of the existing monitoring wells near the 300 Area Process Trenches 

are considered to be good sampling structures and are in the proper locations 

for monitoring the facility. Therefore~ these wells have been used for the 

interim-status program, rather than installing a completely new network of 

wells specifically designed for this effort. In cases where existing wells are 

not properly completed or in the right locations, new wells have been 

installed. Recent work conducted on the Hanford Site under a special field 

investigation has shown that, at least within the limitations of this study 

{i.e., selected volatile organic chemicals, one field location), the different 

construction materials used in these wells did not, under field conditions, 

significantly affect the analytical results obtained for ground-water samples 

collected from them (Liikala et al, 1986). 

Locations of the 16 wells currently in the network are shown in Figure 15. 

Monitoring well installation details and geologic logs for these wells are con

tained in Appendix A. Six of the wells have stainless-steel screens, and the 

other 10 have perforated casings. Most of the wells in the network are open at 

the top of the aquifer; therefore, well 3g9-1-8 (see Appendix A, Figure A.5} 

was drilled to the top of the first clay layer specifically to check for the 
possjble presence of solvents or other dense materials in a deeper zone. 

Figures A.1 through A.16 also show where the water table intersects the 
wells and the position of the pumps. For the interim-status program, each well 
has two pumps: 1) a submersible pump used for purging the well and for collec

tion of samples to be analyzed for constituents that are not affected by air 

stripping, and 2) a Teflon® bladder pump used for collection of samples that 

® Teflon is a trademark of E. I. DuPont de Nemours, Co., Wilmington, Delaware. 
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will be analyzed for volatile organics. As shown~ both of these pumps are hung 

near the top of the water column (except in the deep well, 399-1-8). 

Fourteen of the 16 wells in the network have completion intervals that are 

roughly equivalent, although the length of water columns and open intervals 

varies. The remaining 2 wells are completed in a deeper interval. All 

14 wells are open at the upper portion of the aquifer and are designed to 

accommodate some water-table fluctuations, which are known to occur in this 

area. 

Sample Collection 

Sampling of the wells has been conducted on a monthly basis during the 

last year because of their proximity to the river. This frequency, although 

greater than the quarter-ly frequency specified by the regulations, was deemed 

to be necessary for defining the seasonal variability expected to be present in 

the analytical data. 

Special pumps and new procedures have been employed to help ensure that 

the samples collected are representative of the ground water. Each well has 

two dedicated pumps: 1) a submersible pump used for purging the well and for 

collection of samples to be analyzed for nonvolatile constituents such as 

anions and metals, and 2) a Teflon® bladder pump used for collecting samples to 

be analyzed for volatile, semi-volatile, and other organic chemicals. Addi
tional information on th~ pump types, materials, and position in the wells is 

given in figures in Appendix A. 

The samples are collected by trained Environmental Radiation Protection 
Technologists (RPTs) using documented PNL procedures. As required by the 
federal and state regulations, a water-level measurement is taken at each 

well before sampling. The well is then purged for a calculated period of 
time, based on removal of three borehole volumes. For added ensurance that 

the stagnant water has been removed from the well, the pH, specific con

ductance, and temperature are checked for stabilization via periodic 

measurements taken as the well is purged. All of these measurements are 

recorded in the field logbook, but only the final set of measurements taken 
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just before sample collection are entered into the data base. Procedures for 

well purging, field measurements, and sample collection are contained in 

Appendix B. 

Sample preservation techniques are used as appropriate to help ensure that 

the analytical results obtained by the laboratory have not been affected by 

alteration of the sample after collection. The preservation techniques cur

rently used include pH control, chemical addition, and temperature control. 

The specific techniques applied for each of the analyses are discussed in 

another section of this chapter, entitled "Sample Analysis." Regarding the 

question of whether or not to filter the metals samples prior to acidification, 

a recommendation issued by the EPA in 1983 (USEPA 1983), indicating that the 

samples should not be filtered (thereby yielding "total recoverable" metals), 

has been followed on this effort to date. To provide data needed for geochemi

cal modeling and to comply with more recent EPA guidance, plans are now being 

made to begin collecting two aliquots: one to be filtered and analyzed for 

dissolved metals, and one to be nonfiltered and analyzed for total recoverable 

metals. 

Chain-of-custody procedures (Appendix B) are followed to ensure the integ

rity of the samples from time of collection through data reporting. These pro

cedures provide specifications for labeling, sealing, and tracking the samples. 

Extensive documentation, including field logbooks and Chain-of-Custody forms, 

is maintained. 

Water-Level Measurements 

Additional water-level measurements, besides those taken prior to sam
pling, are obtained using written procedures (Appendix B) once every 2 wk from 

a network of selected wells located in and around the 300 Area. These regular 
measurements were initiated in February 1985. The 32 wells currently included 
in the network are listed below. 

699-S19-El3 

699-527 -E14 

699-529 -E12 

699-S30-E15A 

399-1-5 

399-1-6 

399-1-7 

399-1-8 
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399-3-2 

399-3-6 

399-3-7 

399-3-9 

399-4-7 

399-4-9 

399-4-10 

399-5-1 



399-1-1 

399-1-2 

399-1-3 

399-1-4 

399-2-1 

399-2-2 

399-2-3 

399-3-1 

399-3-10 

399-3-11 

399-3-12 

399-4-1 

399-8-1 

399-8-2 

399-8-3 

399-8-4 

The data obtained from this effort are entered into the data base and are 

used to draw water-table maps and determine ground-water flow directions. The 

measurements will also be used to support future modeling work. 

Sample Analysis 

A contract is in place with the United States Testing Company {UST) for 

the analysis of environmental samples collected on the Hanford Site, including 

those obtained under the ground-water monitoring program for the 300 Area. UST 

operates analytical laboratories in Richland, Washington, and in Hoboken, New 

Jersey. The Richland laboratory has, until recently, conducted primarily 

radiological analyses in support of Hanford Site needs, while the Hoboken 

facility has worked extensively with nonradiological analyses and has achieved 

the capabilities needed to participate in the EPA's Contract Laboratory Program 

dealing with analysis of samples from Superfund sites. In 1985, to support the 

interim-status monitoring programs initiated at the Hanford Site, UST used the 

expertise available at its Hoboken facility to bring state-of-the-art, non

radiological analytical methods to the Richland laboratory. During the labora
tory's startup period in June and July 1985, a few analyses were not yet 

available at the Richland laboratory, and the samples requiring those analyses 
were shipped to Hoboken. However, full capabilities are now available at the 

Richland facility, allowing local analysis of the samples collected under the 

ground-water monitoring program for the 300 Area. The analyses conducted on 
the samples and the methods currently in use at the laboratory are discussed 

be 1 ow. 

Ana lyt i ca 1 Parameters 

The standard list of analyses presently being conducted on the ground

water samples is given in Table 2. This list was compiled on the basis of: 

1) instructions given in EPA guidance documents, i.e., Test Methods for Evalu

ating Solid Waste (SW-846); and 2) information provided by the facility 
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TABLE 2. Standard List of Analyses for the 300 Area Network 

Constituent 
Collection(•) tg9 

Preservat1on ·Method(c) 
.oetectio~d) 

L1m1t, QQb 

Bari urn 6 
Cadmium 2 
Chromium 10 
Silver 10 
Sodium 100 
Nickel 10 
Copper P, HN03 to pH<2 SW-846, #6010 10 
Aluminum 150 
Manganese 5 
Iron 50 
Calcium 50 
Zinc 5 

Arsenic P, HN03 to pH<2 SW-846, #7060 5 

Mercury P, HN03 to pH<2 SW-846, #7470 0.1 

Selenium P, HN03 to pH<2 SW-846, #77 40 5 

Lead P, HN03 to pH<2 SW-846, #7 421 5 

Nitrate 
70-Ic(e,f) 

500 
Sulfate P, None 500 
Fluoride 500 
Ch 1 ori de 500 

Cyanide P, NaOH to pH>12 SW-846, #9010 10 

Sulfide P, zinc acetate + SW-846, #9030 1000 
NaOH to pH>9 

Radium P, HN03 to pH<2 EPA Metnod I pCi/l 
#903 .0 

(a) P = plastic, G = glass. 
(b) All samples will be cooled to 4°C upon collection. 
(c) Constituents grouped together within brackets are analyzed by the same 

method. 
(d) Detection limit units except where indicated. 
(e) In-house analytical method. 
(f) IC = ion chromatography. 
(g) Analyzed quarterly on selected wells. 
(h) From UST Procedure Manual, UST-RD-PM-9-80. 
(i) Analyzed on quarterly basis only. 
(j) MPN =most probable number. 
(k) DAI =direct aqueous injection. 
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TABLE 2. (contd) 

Constituent 
Collection(•) t£1 

Preservat1on Method(c) 
Detect i o? 

Limit, ~~b d) 

Gross Alpha P, HN03 to pH<2 EPA Method 4 pCi/L 
680/4-7 5-001 

Grass Beta P, HN03 to pH<2 EPA Method 8 pCi /L 
680/4-7 5-001 

Natural Uranium(g) P, HN03 to pH<2 20-U-03(h) 4 pCi /L 

Strontium-90(g) P, HN03 to pH<2 20-S r-02( h l 5 pCi/L 

Gamma scan(g) P, HN0 3 to pH<2 30-GS & 40-07(h) 20 pCi /L ( Cs) 

Total Organic Halogen G, no headspace SW-846, #9020 100 

Total Organic Carbon G, H2so4 to pH<2 Std. Methods 1000 
#505 

Ammonium ion G, H2so4 to pH<2 Std. Methods 50 
#417 A-E 

Hydrazi ne G, None 70-0AI(e,k) 3000 

End ri n 
SW-846, #8080(i) 

1 
Methoxychlor G, None 1 
Toxaphene 1 
Lindane (4 isomers) 1 

2,4-0 G, None SW-846, #8150(i) 1 
2,4,5-TP si1vex 1 

(a) P = plastic, G =glass. 
(b) All samples will be cooled to 4°C upon collection. 
(c) Constituents grouped together within brackets are analyzed by the same 

method. 
(d) Detection limit units except where indicated. 
(e) In-house analytical method. 
(f) IC = ion chromatography. 
(g) Analyzed quarterly on selected wells. 
(h) From UST Procedure Manual, UST-RD-PM-9-80. 
(i) Analyzed on quarterly basis only. 
(j) MPN =most probable number. 
(k) OAI = direct aqueous injection. 
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TABLE 2. (contd) 

Constituent 
Collection(•) tG1 

Prese rvat 1 on Method(c) 
Detect 1 a~ 

Limit, ~~b d) 

1,1,1-trichloroethane 10 
Perchloroethylene G, no headspace SW-846, #8240 10 
Chloroform 10 
Methylene chloride 10 
1,1,2-trichloroethane 10 
1,1,2-trichloroethylene 10 
Methylethyl ketone 10 

Coli form bacteria P, None Std. Methods 2,2 MPN(j) 
H908A 

Temperature Field measurement See Appendix B 0.1 'C 

Specific conductance Field measurement See Appendix B 1 ~mho 

pH Field measurement See Appendix B 0.01 pH unit 

(a) P =plastic, G =glass. 
(b) All samples will be cooled to 4°C upon collection. 
(c) Constituents grouped together within brackets are analyzed by the same 

method. 
(d) Detection limit units except where indicated. 
(e) In-house analytical method. 
(f) !C = ion chromatography. 
(g) Analyzed quarterly on selected wells. 
(h) From UST Procedure Manual, UST-RD-PM-9-80. 
(i) Analyzed on quarterly basis only. 
(j) MPN =most probable number. 
(k) DA! =direct aqueous 

injection. 

manager concerning the composition of the wastes. According to an EPA guidance 
document regarding assessment-level programs (USEPA, undated draft), analyses 
must be conducted for the parameters in the Primary Drinking Water Standards 

and for the specific dangerous waste constituents known to have been discharged 

to the facility. This guidance was deemed applicable for the alternate ground
water monitoring program being conducted, and the list in Table 2 was compiled 

accordingly. Additional parameters, such as the contamination indicators, that 

are required for a detection-level program (but not necessarily for an alter

nate or assessment-level program) have been added to provide consistency with 
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other interim-status programs. These additional parameters are, however, mea

sured only once for each sample and are not replicated four times as they would 

be under a detection-level program. 

On a less-frequent basis (currently quarterly), s~mples from two wells in 

the network are also being analyzed for some additional parameters, including 

the dangerous waste constituents in WAC 173-303-9905 (Washington State 

Department of Ecology 1986), hereafter referred to as the 9905 list. These 

extra analyses, described in Table 3 (with additional details in Appendix C), 

provide information needed for the permitting process and further ensure that 

potential contaminants are not being overlooked. The two wells chosen for the 

extra analyses include one upgradient well and one downgradient well. 

In June 1986, at the end of the first year of sampling, a few changes were 

made to the lists of analyses. Tables 2 and 3 reflect these recent changes. 

The first change involved dropping from the monthly list three analyses for 

site-specific chemicals that have consistently been below the detection limit. 

These four analyses are: 1) ethylene glychol, 2) thiourea, 3) dioxin, and 4) 

acid/base/neutral compounds (ABNs). Samples from selected wells will still be 

analyzed for these chemicals as part of the extra analyses conducted on a quar

terly basis. The second change involved decreasing the frequency of analysis 

for pesticides and herbicides from monthly to quarterly. Because these chemi

cals have been consistently below the detection limit, monthly analysis is not 

necessary and does not provide the extra information on seasonal variability 

being sought when using that frequency. Therefore, analyses for these chemi

cals have been cut back in frequency but still meet the regulatory require

ment. The third change involved supplementing the radiological analyses 

conducted periodically on selected samples to include natural uranium, stron

tium-90, and a gamma scan. Information from these extra analyses is needed 
when screening levels for gross alpha and gross beta are exceeded. 

Analytical Methods 

A summary of the methods used for the standard list of analyses conducted 
monthly is given in Table 2. Where available, EPA methods described in SW-846 

(USEPA 1982) are used. In instances where a method is not available in SW-846, 
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TABLE 3. 

Constituent 

Additional Analytical 

Collection(•) ogd 
Preservat 1 on l J 

Parameters 

Method(c) 

Beryllium 
Osmium P, HN03 to pH<2 
Strontium 
Antimony 
Vanadi urn 
Potassium 

Thallium P, HN03 to pH<2 

Thiourea 
1-acetyl-2-thiourea 
1-{o-chlorophenyl) thiourea G, None 
Diethylstilbesterol 
Ethylenethiourea 
1-naphthyl-2-thiourea 
N-phenylthiourea 

DOD 
DOE 
DDT 
Heptachlor 
Heptachlor epoxi de G, None 
Dieldrin 
Aldrin 
Chlordane 
Endosulfan I 
Endosulfan II 
Chl orobenzil ate 

2,4,5-T G, None 

Perchlorate P, None 
Phosphate 

(a) P = plastic, G = glass. 

SW-846, 16010 

SW-846, 17 840 

SW-846, 18330 
(modified) 

SW-846, 18180 

SW-846, 18150 

70-rc(e,f) 

(b) All samples will be cooled to 4°C upon collection. 

. Detectio?dl 
L1m1t, ppb 

5 
300 
300 
100 

5 
100 

200 

200 
200 
200 
200 
200 
200 
200 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

100 

1 

1000 
1000 

(c) Constituents grouped together within brackets are analyzed by the same 
method. 

(d) Detection limit units except where indicated. 
(e) In-house analytical method. 
(f) IC = ion chromatography. 
(g) DAI = direct aqueous injection. 
(h) Listed in Table C.1 of Appendix C. 
(i) Listed in Table C.2 of Appendix C. 
(j) GC/FID = gas chromatography/flame ionization detector. 
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Constituent 

Ca rbophenoth ion 
Tetraethyl pyrophosphate 
Disolfoton 
Dimethoate 
Methyl parathion 
Parathion 

Citrus red #2 

Paraldehyde 
Cyanogen bromide 
Cyanogen chloride 
Acryl ami de 
Allyl alcohol 
Chloral 
Chloroacetaldehyde 
3-Ch 1 oroprop ion it ri 1 e 
Cyanogen 
Dichloropropanol 
Ethyl carbamate 
Ethyl cyanide 
Ethylene oxide 
Fluoroacetic acid 
Glycidylaldehyde 
Isobutyl alcohol 
Methyl hydrazine 
n-propyl amine 
2-propyn-1-ol 
1,1-0imethyl hydrazine 
1,2-0imethyl hydrazine 
Acetronitrile 

(a) P = plastic, G = glass. 

TABLE 3. (contd) 

Collection(~) <gd 
Preservat1onl J Method(c) 

G, None SW-846, #8140 

G, None AOAC #34.0158 

G, None OAI (e,g) 

(b) All samples will be cooled to 4°C upon collection. 

Detect i OQ 
Limit, ppb\d) 

2 
100 

2 
5 
2 
2 

1000 

3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 
3000 

(c) Constituents grouped together within brackets are analyzed by the same 
method. 

(d) Detection limit units except where indicated. 
(e) In-house analytical method. 
(f) IC = ion chromatography. 
(g) DAI = direct aqueous injection. 
(h) Listed in Table C.1 of Appendix C. 
(i) Listed in Table C.2 of Appendix C. 
(j) GC/FIO = gas chromatography/flame ionization detector. 
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TABLE 3. ( contd) 

Constituent 
Collection(•) fg~ 

Preservat 1 on Method (c) 
Detect i o~ 

Limit, ~~b d) 

Tetrachloromethane 10 
Xylene-o,p 10 
Xylene-m G, None SW-846, #8240 10 
Formaldehyde 500 
Additional volatiles(h) 10 

Hexachlorophene 10 
Naphthalene 10 
Phenol 10 
Kerosene 10 ppm 
Hexachlorobenzene 10 
Pentachlorobenzene 10 
1,2-Dichlorobenzene G, None SW-846, #827 0 10 
1,3-Dichlorobenzene 10 
1,4-Dichlorobenzene 10 
1,2,3-Trichlorobenzene 10 
1,2,4-Trichlorobenzene 10 
1,3,5-Trichlorobenzene 10 
1,2,3,4-Tetrachlorobenzene 10 
1,2,3,5-Tetrachlorobenzene 10 
1,2,4,5-Tetrachlorobenzen{.) 10 
Additional semi-volatiles 1 10 

Ethylene glycol G, None GC/FID(e,j) 10 ppm 

(a) P =plastic, G = glass. 
(b) All samples will be cooled to 4°C upon collection. 
(c) Constituents grouped together within brackets are analyzed by the same 

method. 
{d) Detection limit units except where indicated. 
{e) In-house analytical method. 
(f) IC = ion chromatography. 
{g) DAI = direct aqueous injection. 
(h) Listed in Table C.l of Appendix C. 
(i) Listed in Table C.2 of Appendix C. 
(j) GC/FID =gas chromatography/flame ionization detector. 

another standard method from EPA or from Standard Methods for the Examination of 

Water and Wastewater {American Public Health Association 1985) is employed if 

possible. If no standard methods are available for a particular constituent, UST 

uses an in-house method approved by PNL. The written procedures followed by UST 

are documented in their methods manual; UST-RD-PM-9-80 (UST 1986). A brief 
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description of the methods being used for each category of constituent is pro

vided below, and additional detail concerning the protocols followed is contained 

in Appendix D. 

• Metals are measured by either the Inductively Coupled Plasma (ICP) 

method, the Graphite Furnace Atomic Absorption (GFAA) method, or the 

Cold Vapor Atomic Absorption method. 

• Inorganic anions are determined by ion chromatography (IC). 

• Ammonium ion is determined by specific ion electrode. 

• Volatile and semivolatile organic chemicals are determined by gas 

chromatography/mass spectrometry {GC/MS). Substances identified in 

samples by the GC/MS technique are verified by using a computerized 

library search system to compare the suspect mass spectra to the mass 

spectrum of a standard of the suspected substance. 

• Pesticides and herbicides are measured by GC with an appropriate 

detector. 

• Total Organic Carbon (TOC) is determined by the combustion-infrared 

method. 

• Total Organic Halogens (TOX) are measured by carbon absorption and 

microcoulometric titration. 

• Coliform count is determined by multiple tube fermentation. 

• Gross alpha and gross beta are measured by evaporation of the sample 

and counting of the residue. 

• Radium is measured by precipitation, weighing, and counting. 

• Temperature, pH, and conductivity are determined in the field accord

ing to the instructions provided with the measuring instruments. The 

procedures used for these measurements are included with the sample 

collection methods in Appendix B. 
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Methods for the additional analytical parameters for this monitoring pro

gram are given in Table 3. As with the standard list of analyses in Table 2, 

approved standard methods from the EPA or the Association of Official 

Analytical Chemists (AOAC) are used. 

Table E.l of Appendix E contains the 9905 list of dangerous waste constit

uents and indicates the corresponding analytical methods. Table E.l also con

tains crass-references to other tables {E.2 through E.lO), which sort these 

constituents according to analytical method. Two categories of compounds on 

the 9905 list, contained in Tables E.9 and E.lO, are not analyzed: 1) consti

tuents that are unstable in water, and 2) constituents for which an adequate 

analytical method is unavailable. 

Data Handling and Verification 

Analytical data obtained from laboratory measurements at UST are entered 

into usr•s computerized system and are subsequently transferred to a PNL com

puter via magnetic tape. Both organizations follow rigorous data handling and 

verification procedures, as described below, to ensure that errors are not made 

during entry or transfer. 

UST 1 s Data Handling Procedures 

Relevant information concerning analysis of the samples is entered into 

logbooks that are maintained for each analytical procedure. This information 

may include calibration data, sample data, instrument conditions, matrix spike 

recoveries, standards preparation, etc. Other data needed to support sample 

results, such as chromatograms, charts, tables, etc., are labeled and stored in 

a secure area. 

Sample data generated by the analysts at the UST Hazardous Substance 
Analysis Laboratory are entered into usr•s main computer by a data handler. 

The data sheets provided by the analysts for this purpose must include: 

• sample identification 
• sample result in appropriate units 

• extraction date (if any) 

• analysis date 

• dilutions (if any) 
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• matrix spike recoveries 
• reagent blank results 

• any other QC results. 

A copy of the analysts• data sheets are also provided to the laboratory super

visor or director for review. 

Sample data for radionuclides from the UST Radiochemistry Laboratory are 

derived from raw counting data and a computer program that converts the counts 

into concentration units. These results are checked by the director of the UST 

Radiochemistry Laboratory before being transmitted to PNL. 

The data are entered using written procedures (UST 1986). Discrepancies 

and anomalies are resolved at this time. For all analyses except TOX, TOC, and 

radionuclides, all results below the contractual detection limits are entered 

as equal to the detection limit. For those stated exceptions, the actual 

results are entered into the computer. During data entry, an asterisk is auto

matically added by the computer to all results at or below the detection limit. 

These asterisks are replaced by the less-than (<} symbols when the file is 

entered into the PNL data base. 

After all data for a sample set have been entered, an internal report is 

generated to verify that the data have been correctly entered. If corrections 

are needed, a second report is generated for verification. Finally, the data 

are copied onto a magnetic tape in the format specified by PNL. A hard copy 

summary report and data file listing are generated and delivered to PNL with 

the tape and copies of the analysts• data sheets. Deliveries of data to PNL 

are generally made once per week. 

PNL 1 s Data Handling Procedures 

Analytical data received by PNL on magnetic tape from UST are immediately 

entered into the Hanford Ground-Water Data Base, according to procedures con

tained in the data base management guide and user•s manual (Mitchell, Fruland, 

and Rieger 1986). This computerized data base, maintained on a DEC VAX,® is 

® DEC VAX is a registered trademark of the Digital Equipment Corporation, 
Maynard, Massachusetts. 
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used to store analytical data, hydrographs, well-structure descriptions, and 

drilling logs for Hanford Site wells. Data collected in the field during sam

ple collection, including several water-quality measurements, are entered man
ually. Once entered into the data base, the laboratory and field data can be 

accessed for manipulation and evaluation using various programs, and printed or 

plotted in a number of different formats. 

Procedures for routine verification of the data files have been estab

lished. One of these procedures involves a test for outliers that is conducted 

during entry of the analytical data. This test involves checking each new data 

point for a particular well against the trend set by that we11•s recent his

tory, using a program called ANATRENO. Based on the established trend for a 

well, the program computes the predicted value for the next sampling date and 

sets an upper and lower limit of 2.09 standard deviations. Approximately 95% 

of the values are expected to fall within these limits, and a new data point is 

considered to be an outlier if it falls outside of these limits. A printout of 

suspected outliers is generated, and any apparent problems are then resolved as 

appropriate. 

Other tests are conducted on the data file to ensure that each data field 

contains only permissible values. As the data are entered, the values in a 

data field (such as the well code field) are checked against a list of allow

able values; the record is rejected if there is not a match and is later inves

tigated to determine appropriate action. 

Additional verification of the data files is accomplished by manually 

checking each result on the analysts• data sheets, received from the labora

tory, against a hard-copy record generated upon loading the tape into the PNL 
data base. A special field in the data base, containing the initials of the 
person conducting the verification, is used to denote that a given data point 
has been checked. Discrepant data identified through this process are investi

gated with assistance from the laboratory. Following resolution, modifications 

are made to the data files as needed. This time-consuming process helps to 

ensure that the data contained in the data base have not been altered during 
transfer and entry. 
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Analytical Data Evaluation 

On a continuing basis, the analytical data provided by UST are listed and 
statistically and graphically summarized to identify which constituents have 

been found in the ground water and to determine the range and average level of 
the constituents in each well. The graphs and tables in a later section of 

this chapter, entitled "Results, 11 illustrate the data evaluation methods used 

during the past year. These evaluations are essential in developing an under

standing of the temporal and spatial variation in constituent concentrations in 

the ground water of the 300 Area. Statistical methods are also used on a con

tinuing basis to examine quality control data and thereby determine if the 

laboratory is performing satisfactorily or if modifications to the analytical 

procedures are needed. 

Quality Assurance 

Quality assurance (QA) for the 300 Area ground-water monitoring program is 

conducted in accordance with PNL 1 S Quality Assurance Program. A QA plan des

cribing the manner in which specific QA requirements are to be met has been 

prepared for this project, and a copy of the document is included in 
Appendix F. 

Quality Control 

A comprehensive quality control (QC) effort has been established for this 

project. The purpose of this effort is to determine and document the quality 

of the analytical results being produced by the laboratory and to institute 

corrective actions as needed. The QC effort has two main components: 1) rou
tine internal checks performed by UST, and 2) external checks conducted by PNL 
to independently evaluate UST•s performance. The scope of these efforts is 

described in the following sections. 

UST 1s Internal QC Effort 

The i nterna 1 QC eff art performed by UST inc 1 udes genera 1 practices app 1 i

cable to a wide range of analyses and also the specific procedures stipulated 

for particular analyses. The quality control and quality assurance programs at 

UST are documented in the Quality Control Manual (Hembree, Lardy, and Swoboda 

1986) and the Quality Assurance Manual (Hembree and Lardy 1986). A summary of 
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UST's QC procedures and data is given in Hazardous Substance Analysis Quality 

Control Report for the Period June 17, 1985 through March 31, 1986 (Hembree and 

Rao 1986). Table 0.1 in Appendix 0 contains a summary of the specific QC 

requirements pertaining to each analysis. 

The general QC procedures used for all inorganic analyses are as follows: 

• standard curve, daily 

• verification of standard (to ±10%), every 10 samples 

• blank, each extraction batch 

• random matrix spike for 10% of the samples. 

For all organic analyses, the following general QC requirements apply: 

• 5-point curve, verified every 12 hr 

• random matrix spike for 10% of the samples 

• blank, each extraction batch 
• internal standards and surrogates with each sample (for all analyses 

requiring these). 

Data obtained from the matrix spikes, blanks, and surrogates are presented 

in control charts, which indicate whether or not a process is in statistical 

control. 

External QC Effort 

The external QC effort conducted by PNL to evaluate the laboratory's per

formance features interlaboratory comparisons as well as submission to UST of 

spiked samples, replicates, and blanks. The purpose and scope of each of these 

are discussed below. 

Interlaboratory comparisons using field samples are conducted to determine 

if the results obtained by the primary laboratory, UST, are comparable to those 

obtained from other laboratories. The three following Hanford Site labora

tories are used to check UST's results: 1) the Hanford Environmental Health 

Foundation (HEHF), 2) WHC, and 3) PNL. Comparisons are currently being con

ducted for anions, volatile organics, and metals. Each month, replicate 
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samples from selected wells are delivered to the participating laboratories. 

Capabilities of these local laboratories vary, and sample distribution is con

ducted accordingly, as follows: 

• anions: HEHF and WHC 

• volatile organics: PNL 

• metals: HEHF. 

Spiked samples are submitted to UST to estimate the bias of analytical 

laboratory procedures and to determine when this bias exceeds control limits. 

Two types of spiked samples are being used: 1) blind, spiked samples prepared 

by PNL; and 2) spiked samples prepared under an established multilaboratory 
comparison program. 

Blind, spiked samples containing metals, anions, herbicides, pesticides., 

and volatile organic compounds (halomethanes) have been submitted on a quar

terly basis since January 1986. These samples were prepared by PNL using 

materials supplied by Environmental Resource Associates {ERA). Additional 

spiked samples prepared with materials supplied by the EPA were added in June 

1986. Constituents included are ammonium ion, cyanide, acid/base/neutral {ABN} 

compounds, and a wider variety of pesticides and volatile organic compounds. 

The performance of various analyses will be monitored, including analyses for 

semi volatile organics {by direct injection), thiourea, phosphorus pesticides, 
ethylene glycol, sulfide, and perchlorate. 

UST has also received and analyzed spiked samples submitted under the EPA

sponsored Water Pollution Laboratory Performance Evaluation Study WP016 and the 

Water Supply Laboratory Performance Evaluation Study WS018. 

Replicate analyses of field samples are conducted to establish how much 

variability might be expected in the laboratory measurements performed on 

nearly identical samples. In each of the first three samplings, replicate sam

ples (three or four) were collected from several wells. These replicates 
received full analysis. Further replication has been postponed pending evalua

tion of the results obtained and subsequent planning for a routine replication 
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effort. Submission of replicates to UST is scheduled to be resumed in late 
1986. A set of wells exhibiting a range of concentrations has been selected 

for this effort. 

Blanks are submitted to UST to determine whether environmental conditions 

encountered during collection and transportation of samples has affected the 
results obtained by analysis. One blank is submitted with each volatile 

organics sample. In addition, a blank for every analysis conducted is sub
mitted each sampling period. 

RESULTS 

This section gives the results of the chemical constituent analyses for 

the 300 Area Process Trenches monitoring effort. Initial sampling began in 

June 1985, and the samples were taken at monthly intervals. Three or four 
field replicates were taken for selected subsets of wells and constituents for 
the first 3 mo. Also, most of the first 2 rna of data were analyzed at UST
Hoboken; the rest at UST-Richland. In October 1985, certain samples were 

split, with one split going to UST-Richland and one to UST-Hoboken to cross
validate results from the two laboratories. This report details sampling and 
chemical analysis completed through one full year of sampling data to late May 

of 1986. 

Sampling Schedule 

At the 300 Area Process Trenches the wells have been sampled according to 
the schedule given in Table 3. To agree with standard Hanford well designa

tions, all wells in the 300 Area would normally have a 399- prefix except for 
the last two in Table 4, which would have a 699- prefix. 

Constituent Lists 

The short list of constituents (Table 5) is composed of the following 
subsets: 

• indicators of ground-water contamination - 40 CFR 265, Subpart F, 92 
(b)(3) (USEPA, 1984) 
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TABLE 4. Sampling Schedule for the 300 Area Process Trenches 

Sample Dates Wells 
Peri ad Sam!:! led 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 

1-Jun85 17 Jun-02 Jul 4S(a,b) 4S s s L(c) s (d) 
• • 

2-Jul85 22 Jul-02 Aug 4S 4S s s 3L s s • 
3-Aug85 19 Aug-27 Aug 4S 4S s s 3L s s 

4-Sep85 23 Sep-30 Sep s s s s L s s 

5-0ct85 23 Oct-01 Nov xs(e) xS 5 s xS 5 5 s 

6-Nov0ec85 21 Nov-11 Dec 5 s 5 s 5 s s s 

7 -Jan86 13 Jan-20 Jan s 5 5 5 L 5 5 s 

8-F eb86 12 Feb-21 Feb 5 5 5 5 5 5 5 5 

9-Mar86 13 Mar-21 Mar 5 5 s 5 s 5 5 5 

10-Apr86 17 Apr-23 Apr s 5 s 5 L 5 5 5 

11-May86 19 May-27 May 5 s 5 s 5 5 s 5 

Sample Dates Wells 
Peri ad Sampled :>:-1 3-10 3-7 4-1 4-7 8-2 m-m 530E15~ -- --

1-Jun85 17 Jun-02 Jul 5 45 5 s 45 s L 5 

2-Jul85 22 Jul-02 Aug s 45 s 5 45 s L 5 

3-Aug85 19 Aug-27 Aug 5 45 5 5 4S 5 L s 

4-Sep85 23 5ep-30 5ep 5 5 5 5 s 5 L 5 

5-0ct85 23 Oct-01 Nov s x5 5 s x5 5 5 s 

6-Nov0ec85 21 Nov-11 Dec 5 5 5 s 5 5 s 5 

7 -Jan86 12 Jan-20 Jan 5 5 5 5 5 s L 5 

8-F eb86 12 Feb-21 Feb s s s s s s s s 
9-Mar86 13 Mar-21 Mar s s 5 s s 5 s 5 

10-Apr86 17 Apr-23 Apr 5 s 5 5 s 5 L 5 

11-May86 19 May-27 May s 5 s s 5 s 5 s 

(a) Number indicates amount of replicate sampling. 
(b) S =short list of constituents. 
(c) L = long list of constituents (includes S and the 9905 requirements). 
(d) • indicates wells were not completed at this time. 
(e) x indicates subset of samples split and sent to UST-Hoboken and 

U5T-Richland. 

46 



TABLE 5. Short List of Constituents 

Indicators of Ground-Water Contamination 
pH 

Specific conductance 
Total Organic Carbon (TOC) 

Total Organic Halogen (TOX) 

Ground-Water Quality Characteristics 
x Chloride(•) 

I ron 
Manganese 
x Phenols 
x Sodium 
x Sulfate 

Site-Specific Constituents 
Nickel 

Copper 
Antimony 
A 1 umi num 
Thiourea 
Tetrachloromethane 
Benzene 
Dioxane 

Methyl ethyl ketone 
Pyridine 
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Interim Drinking Water Standards 
Arsenic 
Bari urn 

Cadmi urn 

Chromium 
Lead 
Mercury 

x Selenium 

Silver 

x Fluoride 

x Nitrate 
Endrin 
Lindane (a,b,g,d-BHC) 
Methoxychlor 
Toxaphene 
2,4 D 

2,4,5 TP Silvex 
Radium 

Gross Alpha 

Gross Beta 

Coliform Bacteria 



Toluene 

1,1,1-trichloroethane 

1,1,2-trichloroethane 

Trichloroethylene 

Perchloroethylene 

Xylene-o,p 

Xylene-m 

1,2-dichlorobenzene 

1,3-dichlorobenzene 

1,4-dichlorobenzene 

Pentachlorobenzene 

1,2,4,5-tetrachlorobenzene 

1,2,4-trichlorobenzene 

Hexachlorophene 

Naphthalene 

1,2,3-trichlorobenzene 

1,3,5-trichlorohenzene 

1,2,3,4-tetrachlorobenzene 

Tag-Along Constituents 

Vanadi urn 

Potassium 

Chloroform 
Methylene chloride 

Hexachlorobenzene 

Hexachloropropene 

TABLE S. (contd) 

1,2,3,5-tetrachlorobenzene 
Cyanide 

Forma 1 dehyde 

Sulfide 

Kerosene 

Ammonium ion 

Ethylene glycol 

Dioxin 

Hydrazi ne 

Chlorobenzilate 

Phosphate 

Strychnine 
Maleic hydrizide 

Nicotinic acid 

(a) Constituents marked with an 11
X

11 are also of site-specific interest. 
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• interim drinking water standards - Interim Primary Drinking Water 

Standards Act 1975 

• ground-water quality characteristics- 40 CFR 265, Subpart F, 92 (b) 

(2) (USEPA 1984) 

• site-specific constituents -Constituents specific to this site based 

on historical information 

• tag-along constituents - Constituents that are analyzed because they 

are members of a group analysis that contains one of the constituents 
listed in Table 5. 

A well sampled for the long list of constituents would include the short list 

in Table 5 plus constituents from WAC 173-303-9905 for which analytical methods 
were available, and any additional tag-along constituents that might 

occur. Occasionally, results were reported by the laboratory that were not 
specifically requested. These are listed with the 9905 data in all tables 
and graphs. 

Constituents Detected 

General guidelines used to prepare the data summaries presented here were 

taken from RCRA Ground-Water Monitoring Technical Enforcement Guidance Document 
(USEPA updated draft), "6.8--Procedures for Evaluating Assessment Monitoring 
Oat a." 

The first summary, given in Table 6, presents a list of all the consitu

ents sampled to date along with the following information: 

• data base constituent code (3 letters) (CONCOOE) 

• data base abbreviated constituent name (7 letters or less) 
(CONNAME) 

• analysis units: MPN = Most probable number (ANALUNIT) 

pCi/L = picoCuries per Liter 

~mho = micromhos 

ppb =parts per billion 
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• laboratory's contractual detection limit (DETLIMIT) 

• number of samples analyzed to date (SAMPLES) 

• number of samples below detection limit (BELOWDL) 

• indication (***) that ALL samples were below detection limits 

(ALLBELOW) (note that no further data summaries will be given for 

these) 

• maximum permissible limit (. indicates no limit at present) 

(MAXLIMIT) 

• regulating agency for maximum permissible limit (REGAGEN) 

EPA = Interim Primary Drinking Water Standards 

EPAP = proposed maximum contaminant levels 

• full name for constituent (FULLNAME). 

The main uses for Table 6 are to: 

• summarize the scope of the sampling efforts at the 300 Area Process 
Trenches 

• organize the data by specific subsets of constituents 

• give a full description of the computerized information for each con

stituent 

• easily identify those constituents that were never detected. 

Review of Table 6 shows that the herbicides and pesticides on the Interim 
Primary Drinking Water Standards list were never reported above detection 

limit, nor were the phenols in the list of water quality characteristics. Many 

of the constituents in the site-specific list have yet to be detected after an 

extensive sampling effort, while almost none of the additional constituents 

sampled as part of the WAC 173-303-9905 list effort have been detected. Sev

eral other constituents have only been reported above detection limit spor

adically. Among those constituents that are regularly reported as being above 

the detection limit are gross alpha, gross beta, barium, nitrate, sodium, iron, 

sulfate, chloride, copper, ammonium, vanadium, potassium, chloroform, and 

methylene chloride. 
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TABLE 6. ( contd) 

---------------------------------------------------Con5tituent Liat=Site Specific---------------------------------------------------

CONCDDE CONNAWE ANALUNIT OETLIWIT SAWPLES BELOIDL ALLBELDI WAXLIWIT REGAGEN FULLNAWE 

'" NICKEL PPB 10 216 202 N i c ke I 

'" CDPPER PPB 10 216 130 1300 EPAP Cof~er 

'" ANTIIINY PPB 100 216 216 ••• An leon)' 

"' ALUWNUII PPB 150 216 169 Alueinue 

'" THIOURA PPB 200 211 "' Thiourea 

'" TETRANE PPB 10 216 218 '" 5 EPAP Tetrachloroeethane 

'" BENZENE PPB 10 216 218 "' 6 EPAP Benzene 

'" DIOXANE PPB 600 216 218 "' Dio:une 

'" WETHDNE PPB 10 216 216 llethyl ethy I ketone 

'" PYRIDIN PPB 600 216 218 '" Pyridine 
A66 TOLUENE PPB 10 216 218 ••• 2000 EPAP Toluene 

'" 1,1,1-T PPB 10 216 214 200 EPAP 1,1,1-trichloroethane 

'" 1 1 2-T PPB 10 216 214 1,1,2-trichloroethane 

'" rhtENE PPB 10 216 212 5 EPAP Trichloroethylene 

'" PERCENE PPB 10 216 "' Perchloroethylene 

"' OPXYLE PPB 10 216 216 ... 440 EPAP Xylene-o,p 
814 111-XYLE PPB 10 216 216 ••• 440 EPAP Xylene-• 

'" 12-dben PPB 10 216 216 ••• 1,2-dichlorobenzene 

'" U-dben PPB 10 216 216 ... 1,3-dichlorobenzene 

"' 14-dben PPB 10 216 216 ... 1,4-dichlorobenzene 
C26 PENTCHB PPB 10 216 216 ... Pentachlorobenzene 

"' TETRCHB PPB 10 216 218 ••• 1,2,4,5-tetrachlorobenzene 

"' TRICHLB PPB 10 216 218 ••• 1,2,4-trichlorobenzene 

"' '" HEXACHL PPB 10 218 218 ... Heuchlorophene 
N 

"' NAPHTHA PPB 10 216 216 ••• Ha~hthelene 

"' 123TRI PPB 10 218 216 ••• I, ,3-trichlorobenzene 

'" 136TRI PPB 10 216 216 ... 1,3,5-trichlorobenzene 

"' 1234TE PPB 10 216 216 ... 1,2,3,4-tetrachlorobenzene 
coo 1235TE PPB 10 216 2111 ••• 1,2,3d5-tetrachlorobenzene 
C70 CYANIDE PPB 10 211 208 Cyani e 
C71 FDRIIIALN PPB 500 216 218 '" Forulin 
C78 SULFIDE PPB 1000 211 206 Sulfide 

"' KEROSEN PPB 10000 "' 216 '" Kerosene 

'" AWIIIONIU PPB 20 211 .. Auoniu• ion 
C61 ETHYGLY PPB I DODD 211 211 ... Ethylene glycol 

'" DIOXIN PPB .1 216 216 ... Dioxin 

----------------------------------------------------Constituent List~Tag-alongs-----------------------------------------------------

CONCDDE CDNNAIIIE ANALUNIT DETLIIIIIT SAMPLES BELOIDL ALLBELDI WAXLIIIIIT REGAGEN FULLNAWE 

'" VANADUIII PPB ' 216 110 Yanadiue 
A18 POTASUIII PPB 100 216 ' Potassiu1 

'" CHLFORIII PPB 10 116 " Chlorofor• 

"' WETHYCH PPB 10 " 14 Methylene chloride 

"' HEXCBEN PPB 10 216 216 ... Hexachlorobenzene 

'" HEXAENE PPB 10 154 154 ••• Hexachloropro~ene 
C62 CHLLATE PPB 100 106 108 ... Chlorobenztla e 

'" PHOS PHA PPB 1000 211 210 Phosphate 
C91 STRYCHN PPB 50 106 108 ... Strychnine 

'" WAUnDR PPB 500 106 108 ... Maleic hydrizide 

"' NICOTHI PPB 100 106 108 ... Nicotinic acid 
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TABLE 6. (contd) 

-------------------------------------------------Constituent Liat=IAC 173-303-9906-------------------------------------------

CONCODE CDNNAWE ANALUNIT DETLIWIT SAWPLES BELDIDL ALLBELDI WAXLIYIT REGAGEN FULLMAUE 

'" NITPHEN PPB 10 18 18 ••• 4-nit.rophenol 
C14 NNIBUTY PPB 10 18 18 ••• N-nitroaodi-n-butllaeine 
ClS NNIDIEA PPB 10 18 16 "' N-nitrosodiethano aeine 
C18 NNIDIEY PPB 10 18 18 ... N-nitrosodieth~la1ine 
Cl7 NNIDUIE PPB 10 18 18 "' N-nitroaodi•et yla1ine 
C18 NNUIETH PPB 10 18 18 ••• N-nitroso1ethylethylaeine 

'" NNIURET PPB 10 16 18 '" N-nitroao-N-Iethflurethane 
C20 NNIVINY PPB 10 16 18 ••• N-nitroao•eth~lv1nylaeine 

'" NNIUDRP PPB 10 16 18 ... N-n itrosoeorp o I i ne 
C22 NNINICO PPB 10 16 18tn N-nitrosonornicotine 

"' NNIPIPE PPB 10 16 18 ••• N-nitrosopiperidine 

'" NITRPYR PPB 10 16 lll ... Nit.rosopyrrol idine 

"' NITRTDL PPB 10 16 lll ... 6-nit.ro-o-t.oluidine 
C21 PENTCHN PPB 10 16 18 ... Pent.schloronit.robenzene 

'" PENTCHP PPB 10 16 18 ... 220 EPAP Pent.schlorophenol 

"' PHENTI N PPB 10 16 18•n 220 EPAP Phenscetin 
C30 PHENINE PPB 10 16 lll ... Phenyl ened i •• i ne 
C31 PHTHEST PPB 10 16 18 ... Pht.hslic scid esters 

'" PICDLIN PPB 10 16 18•n 2-picol ins 

'" PRDNIOE PPB 10 16 lll ... Pron .. ide 

'" RESERPI PPB 10 16 18 ... Reserpine 

"' RESDRCI PPB 10 16 lll ... Res ore i no I 
C36 SAFRDL PPB 10 16 18 ... Ssfrol 

~ "' TETRCHP PPB 10 16 Ill "' 2h8,4,ll-t.etrschlorophenol 

"' "' THIURAY PPB 10 16 18tn T iur .. 
C41 TDLUDIA PPB 10 16 18tn Toluenediseine 
C42 DTDLHYD PPB 10 1e 18 ... 0-toluidine hydrochloride 

"' 246-trp PPB 10 16 18• .. 2,4,6-trichlorophenol 

"' 248-tr~ PPB 10 16 18 ... 2,4,8-t.richlorophenol 
C46 TRIPHD PPB 10 16 u ... D,D,D-triet.htl phosphorot.hiost.e 

'" SYIHRIN PPB 10 16 u ... Sye-trinit.ro enzene 

'" TRIPHDS PPB 10 16 u ... Tris{2,3-dibrosopropyl) phosphst.e 

"' BENZDPY PPB 10 16 u ... Benzo [s]hy rene 
C50 CHLNAPH PPB 10 16 

1(1 "' 
Chlorn•h szine 

'" BIS2ETH PPB 10 16 u ... Bis(2-c loroiaopropyl)ether 

"' HYDRAZI PPB 8000 16 lll "' Hydrszine 
C61 TETEPYR PPB 2 16 18 "' 

Tetraet.hylttrophoaphat.e 
C63 CARBPHT PPB 2 16 11 "' Carbo¥heno ion 
C64 DISULFD PPB 2 16 u ... Diaul ot.on 
C65 DUIETHD PPB ' 16 18 "' 

Diut.hoat.e 
C66 UETHPAR PPB 2 16 18 ... Ueth{l parat.hion 
C67 PARATHI PPB 2 16 16 ... Psrs hion 
C87 CITRUSR PPB 1000 16 18 ... Citrus red 
C86 CYANBRO PPB 3000 16 18 ... Cysnogen broside 
C69 CYANCHL PPB 3000 16 18 ... Cyano~en chloride 
coo PARALDE PPB 3000 16 18 ... Pars! egyde 

'" ACRYIDE PPB 3000 16 16 ... D EPAP Acryl111de 

"' ALL YLAL PPB 3000 16 HI "' Allyl slcohol 
C96 CHLORAL PPB 3000 16 18 ... Chlorsl 

'" CHLACET PPB 3000 16 16 ... Chloroacetaldehyde 
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Constituent Concentrations 

Table 7 presents the simplest data description for those constituents that 

had at least one value reported above detection limits for the 300 Area Process 
Trenches. The following information is included in Table 7: 

• data base constituent code, constituent name, and analysis units 

(CONSTIT) 

• number of samples analyzed to date (SAMPLES) 

• laboratory detection limit (DETLIMIT) 

• number of samples below detection limit (BELOWDL) 

• maximum permissible limit (MAXLIMIT) 

• simple arithmetic mean of all the values (MEAN) 

• median, or ordered middle, of all the values (MEDIAN) 

• standard deviation of all the values (STDDEV) 

• coefficient of variation for all the values (lOO*STDDEV/MEAN) 

(COEFF VAR) 

• minimum reported value (MINIMUM) 

• maximum reported value (MAXIMUM). 

The mean, standard deviation, and coefficient of variation statistics were cal

culated as though the values met the assumptions of simple random sampling. 

Estimation problems posed by replicates, below detection values, and spatial 
and temporal variability have not been addressed at this stage. 

Two measures of central tendency have been provided to alert the reviewer 

that a few extreme values for a particular constituent may be making the mean 

larger than appropriate. The more discrepancy there is between the mean and 

the median, the more likely it is that one or a few extreme values are in the 

data and heavily influencing the estimate of the mean. This effect is evident 

for TOX, coliforms, mercury, iron, copper, and methylene chloride. The coef

ficient of variation, which is 100 times the ratio of the standard deviation to 

its mean, serves as a flag for constituents that have very different reported 
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TABLE 7. Analytical Data, June 1988-May 1986 

----- --- -------------------------------------Con st. i t.u ent L i st=Contu in at ion Indicators----------------------------------------------

CONS TIT 

191 CONDUCT UWHO 

199 PH 

C68 TOX 

C69 TOC 

PPB 

PPB 

SAMPLES 

173 

172 

187 

187 

DETLUIIT 

100 

1000 

BELOIOL 

D 

D 

158 

106 

WAXLHIIT YEAH 

282 

7.03 

"' 
11 DO 

liED IAN 

287 

7.1 

30.3 

933 

STDOEV 

86.7 

0.646 

1010 

938 

CDEFFVAR 

a o. 1 

9. 2 

410.0 

65.0 

YINHIUII 

145 

3. 9 

2. 3 

1 

WAXHIUW 

566 

8.3 

9160 

8030 

---------------------------------------------Constituent list=Drinking later Standards----------------------------------------------

CONSTIT 

109 COLIFRY t.IPN 

111 BETA PCI/L 

181 RADIUM PCI/L 

212 LDALPHA PCI/L 

,.\US BARIUII PPB 

A07 CADWIUW PPB 

ADS CHRDIIUII PPB 

AID SILVER PPB 

A20 ARSENIC PPB 

A21 MERCURY PPB 

A22 SELENUU PPB 

A61 LEADGF PPB 

C72 NITRATE PPB 

CH FLUDRID PPB 

SAMPLES 

2ll 

210 

2lD 

210 

218 

218 

218 

218 

218 

218 

218 

218 

211 

211 

DETLI.WIT 

3 

a 
1 

' 
' 
2 

lD 

lD 

5 

D. 1 

' 
5 

500 

SOD 

BELOWDL 

195 

' 
198 

3 

l7 

201 

2DD 

215 

199 

197 

212 

192 

D 

133 

.WAXLHIIT 

1 

50 

5 

15 

1000 

lD 

50 

50 

50 

2 

lD 

50 

45000 

1400 

WEAN 

9.82 

14.7 

0.0889 

16.8 

40.8 

2.13 

11.7 

lD 

6.26 

0.827 

6.14 

s. 89 

18900 

576 

MEDIAN 

3 

l2 

0. 0452 

13.9 

33.6 

2 

lD 

lD 

' 
D .1 

5 

' 
190 DO 

500 

STDDEV 

78.4 

9. 18 

0. 129 

11.6 

64.4 

0. 818 

l7 

0. 812 

l. 66 

1.8 

1.08 

4.88 

6770 

178 

CDEFFVAR 

793. 8 

82.4 

192. 4 

73.8 

134. 0 

29.0 

146. 6 

'. 1 

29.6 

287.3 

21. 

79.0 

30.6 

30.6 

.WINIWUY 

D 

0.719 

-0.121 

1.31 

' 
2 

lD 

lD 

5 

D. 1 

5 

5 

2900 

500 

WAXIWUW 

110 0 

" 
0. 87 6 

67.1 

719 

7 

257 

l9 

23 

9.9 

l7 

" 38000 

1870 
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values over the sampling conditions measured in the 300 Area Process Trenches 

monitoring network. This variability may be caused by a few discrepant values, 

seasonal or temporal cycles or changes, or the fact that different wells in the 

network will generally give a unique range of values. The minimum and maximum 

are used as a quick summary of the range of values that were reported over all 

sampling conditions. It can be seen that gross alpha and gross beta both 

exceeded their screening limit for Interim Primary Drinking Water Standards; 

however, subtraction of uranium would probably bring gross alpha to below the 

limit. Chromium, mercury, selenium, and fluoride were reported as being above 

Interim Primary Drinking Water Standards at least once. 

Further summaries of the data classified by individual wells and by wells 

and sampling date are included in Appendix Gas are listings of the raw data 

collected during the past year for those constituents with at least one value 

reported as above detection limit. 

Table 8 presents well ranking information for "major constituents," which 

have been defined as those constituents that have been reported above detection 

limits for at least half of the wells in the 300 Area Process Trenches monitor

ing network. For each constituent, each well is given a rank, from a 1 for the 

lowest concentration up to a 16 for the highest concentration. The resulting 

rankings are given for each constituent, added up for the constituents in each 

constituent list, and finally summed for all the major constituents. There are 

three tables, one each for ranking the maximum, the mean, and the median. 

These tables are useful for quickly summarizing the relative ·contamination at 
various wells in the network. For example, one conclusion that seems apparent 

for those wells near the process trenches is that well 399-1-5 regularly 

appears to be the most contaminated, with wells 399-1-2, -1-3, and -1-7 having 

some of the higher contamination levels and wells 1-4 and 1-6 having some of 
the lower levels of contamination on this basis. These tables are only quick 

overall summaries and should be used judiciously in making any judgments. As 

an extreme example, well 399-1-8 is one of the cleanest wells overall based on 

both the maximums and means, but has the lowest overall water quality based on 

median concentrations. 
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Graphs of the Data 

The data collected over the first year of sampling at the 300 Area Process 

Trenches monitoring network are graphically presented in Appendix H. These 

plots present time lines for each well, with the well denoted on the graph by 

an abbreviation of its name. To minimize overplotting, the wells have been 

split into two groups. The first group consists of those wells most immedi

ately adjacent to the process trenches, (i.e., wells 399-1-1 to 399-1~8}. The 

second group consists of the remaining wells, which are more distant. 

General Observations 

Review of the raw data, summary tables, and plots of the data lead to sev

eral general observations. For the most part, these are particular phenomena 

that show behavior of one or more wells that appear to be different from most 

of the other wells in the network and are therefore worthy of special comment. 

The first observation relates to the general response of the network to 

what is apparently a sudden input of contaminants to the process trenches. As 

one example, a plot of copper concentrations (page H.27) shows a peak in early 

January. This peak is highest in well 399-1-5 and appears almost simultane

ously, but to a lesser extent in wells 399-1-4 and 399-1-6. This suggests a 

local mounding that disperses the copper radially from the trenches. Also, 

wells 399-1-2, -1-3, -1-7, and -1-8 show slower and smaller peaking effects 

indicating a downgradient dispersion. Note that wells 399-1-3, -1-7, and -1-8 

are a cluster, and depth of the much lower results for 399-1-8 suggest that it 
is not as affected by this small perturbation, possibly because of its lower 

completion. In addition, the copper has yet to noticeably appear at any other 

wells in the general downgradient direction. A similar and equally minor 

perturbation at almost the same time for chloride (page H.25) gives a slightly 

different interpretation as the chloride apparently did not reach wells 399-1-4 

and 399-1-6 but does show signs of possibly having reached well 399-2-1. The 

possibility for another such pulse appears in the fluoride data (page H.20). 

The second general observation relates to the apparently different water 

chemistry exhibited by well 399-1-8 when compared to the other wells near the 

process trenches. For example, well 399-1-8 has markedly different constituent 
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concentrations for sodium, potassium, sulfate, manganese, and nitrate. This, 
along with the observations made in the preceding paragraph, indicate that the 

open interval for well 399-1-8 is sampling a different aquifer layer. 

Another interesting phenomenon is the behavior of wells 399-1-3, 399-1-7, 

and -4-7 for gross alpha (page H.lO) and gross beta (page H.B). The levels of 

both of these constituents appear to be elevated in these two wells relative to 

the other wells in the vicinity indicating that the process trenches are not 

the source. Also, gross beta seems to be on a downward trend while gross alpha 

seems to be increasing. 

A trend is also apparent in the chloroform data (page H.40}. The 

chlorofolill concentrations in nearly all of the wells have shown a marked 

decrease with time and are now close to the detection 1 i mit of 10 ppb. 

Certain constituents, such as potassium {page H.39}, sodium (page H.21), 

and conductivity {page H.3), are lower in the wells nearest the trenches than 

in wells further away. This is apparently due to the difference in the quality 

of the ground water and the discharged process water, which is essentially 

river water. 

QC Program Results 

The scope of the QC effort was described in a previous section of this 

chapter. The results obtained in UST 1 s internal QC effort, as well as the 

results obtained for interlaboratory comparisons and spiked samples, are 

described in the following sections. 

Performance Evaluation 

Results of both internal and external QC efforts indicate that the 

analytical data being provided by the laboratory are acceptable and can be used 
for determining impacts of the 300 Area Process Trenches on the environment. 
As with any analytical program, some problems have been encountered; however, 

the overall effect of these problems is thought to have been small and is not 

expected to cause significant problems with data evaluation and interpretation. 
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Results of UST's Internal QC Effort 

As mentioned previously, matrix spikes, blanks, and surrogates are used by 

UST to provide information on the quality of the analytical work. This infor
mation may then be used to determine if changes should be made to the analyti
cal methods. Control charts that show data for these QC samples are given by 

UST in their QC report (Hembree and Rao 1986). A summary of this information 
follows. 

Blanks. Blank samples prepared with deionized water and the appropriate 

reagents for each analysis are used to ensure that glassware and reagents are 

not contaminated with the analytes of interest. Control charts for the blanks 

show generally good results (less than detection limit). Some high scattered 
values for TOC blanks were found in a period when reagent water was stored in 
plastic jugs. However, reagent water is not added to the samples, so the ana

lytical results should not have been affected. High blank concentrations for 
sodium obtained in early months appear to have been caused by sodium leaching 
from the beakers. Sample concentrations are typically 10,000 to 25,000 ppb, 
compared to the highest blank of 552 ppb. Hence, the sample data should not be 

affected significantly. 

Matrix Spikes. Matrix spikes are prepared by adding known amounts of con
stituents to field samples. Recoveries obtained with matrix spikes are used to 
estimate overall constituent recovery. In general, the matrix spike recoveries 

reported by UST are acceptable. There are some cases, as described below, in 
which matrix spike recoveries fall outside the normal acceptance range. 

The scatter in recoveries is sometimes large, when the concentration of 

the analyte is high. This situation occurs in analyses of sodium, potassium, 
calcium, nitrate, and sulfate. 

In the anion analysis, the fluoride recoveries have sometimes been troub
lesome. Dilution, required because of high concentrations of other ions, has 

led to large errors. Additionally, fluoride by ion chromatography is subject 
to interferences by the presence of organics. Chloride recoveries are 
sometimes excessively high when the nitrate concentration is high because the 
chloride peak gets lost in the nitrate tail. A couple of phosphate spikes have 

been out of range, possibly caused by the matrix. 
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Low recoveries of osmium and antimony have been noted and are being inves

tigated by UST, 

Matrix spike recoveries for a few volatile organic compounds, ABNs, and 

herbicides have been high for various reasons. The analytical results have not 

been affected because the concentrations of analytes in the samples were less 

than the detection limit. 

TOX and TOC recoveries were found to be above limits in 3 out of 40 analy

ses and 6 aut of 40 analyses, respectively. No definable reason has been pro

vided by UST. 

Surrogate Recovery. A surrogate is a compound, similar in behavior to the 

analyte of interest, added to the sample before analysis to monitor the 

efficiency of extraction. Some intermittent baseline shift in analysis for 

volatile organic chemicals has occurred but has not affected results because 

there were no peaks in those samples. Scatter was observed initially in the 

surrogate recovery data far ABNs, but the data became more consistent when a 

continuous extractor was used in place of a separatory funnel. 

Radioactivity. Spike data (radiochemical yield) for alpha and beta analy

ses are acceptable. The analysis for total radium shows a bias on the high 

side, by approximately 20%. UST has taken corrective action, as described in a 

later section. 

Interlaboratory Comparisons Conducted Using Field Samples 

As described previously, interlaboratory comparisons have been routinely 

conducted using replicate field samples. Comparisons conducted for selected 

constituents, including anions, metals, and volatile organics, have shown that 
usr•s results are generally comparable to those obtained from other labora
tories. Details of the evaluations conducted are provided below according to 
constituent type. 

Anions. Interlaboratory comparisons have been conducted for five anions: 

fluoride, chloride, nitrate, phosphate, and sulfate. The best results for use 

in interlaboratory comparisons have been provided by chloride, nitrate, and 
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sulfate~ because the values for fluoride and phosphate in the replicate sample 
sets used for this effort have usually been below the detection limits for one 
or more of the participating laboratories. 

Evaluation of the data received from the three participating laboratories 

indicates that agreement is good~ although in some cases the data have shown 

statistically significant differences. The results for one set of comparisons 
conducted for chloride, nitrate, and sulfate are shown in Figures 16 through 

18, respectively. Additional information concerning these comparisons, includ
ing the data tables for each sample set and results of evaluation with EPA per

formance limits, are contained in Appendix I. 

Metals. Interlaboratory comparisons have been conducted for six metals: 

barium, cadmium, chromium, copper, lead, and sodium. Cadmium and lead in the 

replicate sample sets used for this effort have almost always been below the 
detection limit for both of the participating laboratories, making comparisons 

for those constituents less informative. Data for chromium are more suitable 
for comparison, and one set of results from February 1986 is presented in 

Figure 19. 

The two participating laboratories have shown generally good agreement for 

all of the metals except barium. The reason for the disparity in the barium 

results is currently being investigated, but is believed to result from matrix 
interference or a difference in the analytical methods used; the ICP method 

used by UST is thought to be less likely to ·run into interference problems than 
atomic absorption spectroscopy used by HEHF. Additional information on the 

comparisons for metals is included in Appendix I. 

Volatile Organic Chemicals 

Interlaboratory comparisons have been conducted for three volatile organic 

chemicals: 1,1,1-trichloroethane, chloroform, and perchloroethylene. Results 
for trichloroethane and perchloroethylene in the replicate sample sets used for 

this effort have nearly always been below usr•s detection limit of 10 ppb; 
therefore, the most informative comparisons are those conducted for chloroform. 
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The results obtained for chloroform by the two participating laboratories 

have generally shown good agreement, particularly in more recent months. In 
the first set of replicate samples analyzed for volatiles (collected in 
November/December 1985), the results from the PNL laboratory were generally 20 

to 50% higher than the results from the UST laboratory. Agreement between the 

laboratories has improved considerably with time, as indicated by the data 
tables and EPA performance limits in Appendix I. The data for one set of 

chloroform comparisons (conducted with data from February 1986} are shown in 

Figure 20. The differences between the PNL and UST results for all samples in 
this set were within acceptable limits (defined as two standard deviations 
based on EPA Performance Evaluation Study regressions}. 

Spiked Samples Prepared by PNL 

In general, UST did an excellent job of identifying and quantifying com

ponents of the first quarterly submission of spiked samples. The performance 
on the analysis of ions was the main apparent weakness. On receiving the 

results from the first submittal of spiked samples, UST changed the dilution 
procedure for anion analyses. 
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FIGURE 20. Interlaboratory Comparison Results for Chloroform, February 1986 
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The results from UST, grouped by constituent type, are compared with a 

target range in the following tables. The target ranges are based on EPA Per
formance Evaluation Studies. Results that are outside the target range are 

flagged with an asterisk (*) and discussed below. 

Metals. The results of the January and April 1986 analyses for metals are 
shown in Table 9. The January analyses were within range, except for silver, 
which is the most likely metal to plate out. A call to ERA, the sample vendor, 

indicated that addition of acid preservative woul d be desirable for metal sam
ples. UST indicated that it would acidify the remaining sample material and 

run the test again. However, it is not known at what point in the sample 
preparation the silver may have been lost. 

Results of the second set of quarterly spiked samples were not as good, 

with 7 out of 10 metals analyses outside the target range. The results for the 
three metals analyzed by GFAA (i.e, arsenic, sel enium, and lead), were all out

side limits, with one constituent above and two below the target range. The 

TABLE 9. Analytical Results of Spiked Samples Containing Metals, 
January and April 1986 

Januar~ 1986 April 1986 
OsT Target OsT Target 

Metals Anal~sis Range {ppb} Anal~sis Range {ppb} 

Arsenic 42 36 - 56 67* 99 - 125 

Ba ri urn 228 210 - 250 307 273 - 333 
Cadmium 30 20 - 34 23 22 - 28 

Chromium 45 31 - 53 47* 37 - 45 
Iron 134 123 - 151 317* 219 - 267 
Lead 71 62 - 90 7 3.2* 55 - 69 

Manganese 125 111 - 151 158* 121 - 147 

Mercury 1.0 1.0 - 1.5 6.15* 3.9 - 4.9 

Selenium 23 17 - 33 28.7* 46 - 56 

Silver 13* 7 8 - 106 25 22 - 30 

* This result is outside of the target range. 
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results for four out of seven of the metals analyzed by ICP were above the tar
get range. UST has been contacted concerning the apparent problem and is 
investigating the situation. 

Ions. The results of anion analyses conducted on the spiked samples for 

January, which were analyzed by both UST and WHC, are shown in Table 10. 
Although the spiked samples were prepared primarily to check UST's performance, 

leftover aliquots were submitted to WHC. Information on WHC's performance on 
analysis of spiked samples was of interest because of participation of that 
1 aboratory in the interlaboratory comparisons. 

For the January sample set, UST's results for fluoride and sulfate were 
out of the target range. When UST was questioned about the results for these 
constituents, the lab sheets were examined, and the analysis values were 
revised, based on a previous dilution. Still, neither of these analyses 
reflect the optimum dilution. The dilution procedure has since been modified. 
The anion analyses by WHC were within the target range in all cases. 

April data for the ion analyses are shown in Table 11. The analyses pro

vided by UST for sulfate were acceptable, but the values for fluoride and 
nitrate were slightly high. The April data from WHC were all within the target 
range. 

TABLE 10. Analytical Results of Spiked Samples 
Containing Anions, January 1986. 

Ions UST Anallsis WHC Analxsis Target Range 
F 1 uori de 3,357*(a) 3,500 3,400 - 4,200 
Nit rate 17,900 17 ,600 15,900 - 20,400 
Chloride 500 100 ---(b) 
Sulfate 53,760*(a) 51,000 42,000 - 52,000 
Phosphate 1,000 200 ---(b) 

* This result is outside of the target range. 
(a) Revised value, taken from a previous dilution (ten times 

more concentrated than that from which the original reported 
values were taken). Original reported values: 3030 ppb 
fluoride and 41,800 ppb sulfate. 

(b) Target range not provided by the sample vendor. 

75 



TABLE 11. Analytical Results of Spiked Samples Containing 
Anions, April 1986. 

Ions UST Analysis WHC Analysis Target Range 

Fluoride 2,020* 1,420 1,400- 2,000 
Nitrate 20,600* 18,800 17,300- 19,900 
Chloride 500 <300 ---(a) 
Sulfate 64,300 60,300 53,000 - 73,000 
Phosphate 1,000 <500 ---(a) 

*This result is outside of the target range. 
(a) Target range not provided by the vendor. 

Pesticides and Herbicides. Tables 12 and 13 show that the pesticides and 

herbicides analyzed were within the target range in all cases. However, 

because the results for 2,4-D and 2,4,5-TP Silvex in the January analysis were 
below the UST contractual detection limits, the results were reported by tele
phone to PNL, and do not appear in the data base. Concentrations of endrin and 

lindane found in the April sample are also below the contractual detection lim
its, thus are not in the data base. 

Volatile Organic Compounds. The results of analysis (by UST and PNL) of 

the halomethane sample submitted in January are shown in Table 14. All results 

obtained for the January samples were satisfactory. The PNL laboratory did not 

provide results for three of the constituents because of a lack of standards. 
These standards have now been ordered. 

The UST result for bromoform is not contained in the data base, because it 

was below the UST detection limit. 

The results of the April analysis, shown in Table 15, indicate concentra

tions somewhat below the target range. However, this is likely because of 

problems encountered during preparation of the spiked samples; i.e., a septum 

was perforated when solution was injected into the vial. This procedure will 

not be used in the future. 
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TABLE 12. Analytical Results of Spiked Samples Containing 
Pesticides and Herbicides, January 1986. 

Pesticides UST Analxsis Target Range 

2,4-D o.26(a) 0.19-1.0 
2,4,5-TP silvex o.85(a) 0.45 - 2.5 

Toxaphene 5.2 3.1 - 8.5 

(a) Result below detection level; not reported in 
data base. 

TABLE 13. Analytical Results of Spiked Samples Containing 
Pesticides and Herbicides, April 1986. 

Pesticides UST Analxsis Target Range 

Endri n 0.49(a} 0.24 - 0.88 

Methoxych 1 or 2.35 1.7 - 4.5 
Lindane o.65(a} 0.48 - 0.96 

(a) Result below detection level; not reported 
in data base. 

TABLE 14. Analytical Results of Spiked Samples Containing Volatile 
Organic Compounds (Halomethanes), January 1986. 

Volatile Organics UST Analtsis PNL Ana lxsi s Target Range 
Chloroform 16 17 .6 11 - 23 
Bramodichloromethane 9.6 

___ (a) 
5.8 - 13 

Chlorodibromomethane 5.3 ___ (a) 2.0 - 8.0 
Bromoform 10 

___ (a) 
1.6 - 3.4 

(a) PNL did not analyze for this compound because the GC/EC unit 
was not set up for it. To solve this problem, standards have 
been ordered. 
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TABLE 15, Analytical Results of Spiked Samples Containing Volatile 
Organic Compounds (Halomethanes), April 1986. 

Volatile Or~anics UST Analxsis PNL Analxsis Tar9et Ran9e(a) 

Chloroform 9.9* 7 .33 II - 21 

Bromodichloromethane 22* 
___ (b) 

23 - 46 

Chlorodibromomethane 8.3* 
___ (b) 

10 - 17.5 

Bromoform 20 
___ (b) 

17,5- 35 

* This result is outside of the target range. 
(a) Problems were encountered with capping this batch; the top was 

perforated, very likely causing loss of volatiles. 
{b) PNL did not analyze for this compound because the GC/EC unit was not 

set up for it. To solve this problem, standards have been ordered. 

Spiked Samples Submitted Under EPA-Sponsored Studies 

At the request of PNL, UST has participated in EPA Performance Evaluation 

Studies. The results from the first of these studies, designated Water Pollu

tion Performance Evaluation Study Number 16 (WP016), have been received. UST 
was commended on its excellent performance. Comments concerning specific 

results are provided below, and the performance data are contained in 

Appendix I. 

UST's results for all of the following were acceptable: metals, nutrients 

and demands, polychlorinated biphenyls, volatile halocarbons, volatile aro

matics, total cyanide, and nonfilterable residue. All of the minerals analyses 

were also acceptable, with the exception of fluoride, for which UST's values 
were high. The results for one of the two fluoride samples were outside of 

acceptable limits, and those for the other were within warning limits. 

All of UST's pesticide results were acceptable, although the value for DOD 

was on the upper bound of acceptance. A warning flag was set for this analy

sis. In addition, the oil and grease analyses (which are not included on the 

list of analyses for the field samples from the 300 Area) were flagged; one of 

the two analyses performed was unacceptable, and the results for the other were 

within warning limits. 
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The outlying values are currently being investigated by UST. The use of a 

different analytical method for fluoride, i.e, specific ion electrode instead 
of ion chromatography, has been suggested as a possible solution to the prob
lems encountered in this analysis. 

UST also participated in an EPA interlaboratory comparison program that 

involved analysis of spiked samples for alpha and beta activity in water. 
UST's results for the alpha analyses seemed to be biased on the high side com

pared with the other participating laboratories. UST 1 s beta results were all 
within expected limits. 

Factors Potentially Affecting the Data 

As the sampling and analysis effort has progressed during the last year, 
minor problems have arisen that could potentially affect the quality of the 

data. Although these problems should be considered when evaluating the 

analytical data, they are not expected to significantly affect interpretations 
regarding impact to the environment. A discussion of the problems and the 
corrective actions taken is presented in the following sections. 

Contamination of the Bladder Pumps 

The manufacturer of the bladder pumps used for this effort notified PNL in 

September 1985 that some of the pumps may have been contaminated with low 
levels of three organic chemicals: 1,1,1-trichloroethane, perchloroethylene, 
and methylene chloride. Investigations conducted by the manufacturer indicated 
that small concentrations of these chemicals were present in a Teflon® lubri
cant that had been used sporadically in assembling the pumps. The contaminated 
pumps were found to yield concentrations of these chemicals up to several hun
dred parts per billion, although a decline in concentrations was noted to occur 
after purging. According to the manufacturer, in most cases the contaminated 
pumps could be easily identified, because the three chemicals were found to be 
present in a certain ratio. The manufacturer indicated that replacement of any 
suspect pumps would solve the problem, because investigations had shown that 
the contamination was contained within the pumps and that the wells should not 
have been affected. 
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Examination of the data collected from the 300 Area wells had shown low 
concentrations of these chemicals, and therefore the pumps in wells 399-1-1, 

-1-2, -1-3, -1-5, -1-6, -1-7, -2-1, and -3-7 were removed and replaced with 
clean pumps. 

Preservation of Samples to be Analyzed for Metals 

As noted previously, samples to be analyzed for metals were acidified on 
collection without being filtered. While most of the samples appeared to have 

low particulate levels, the samples may have been altered to an unknown degree 
via leaching of metals by the acid from any particulates that may have been 
present. Thus, the reported concentrations for the metals may not accurately 
reflect the dissolved portion, which is more readily available for transport 
and environmental uptake. Future analysis of both filtered and nonfiltered 
samples (for dissolved and total recoverable metals, respectively) should pre
vent this type of problem. 

Alterations to Analytical Methods 

Implementation at UST of the analytical work for this project resulted in 

minor problems with a few of the analyses. The problems and the corrective 
actions taken are described below. 

Ammonium Ion. An error in preparation of the standard solution led to 
incorrect reporting of data; the reported results were all low by a factor of 

ten. The data were corrected and resubmitted to PNL in February 1986. A 
second problem arose with this analysis when it became evident that a change in 
November 1985 to a higher grade of sulfuric acid used as a preservative had 

resulted in a marked decline in the ammonium concentrations being detected. 
Low concentrations of ammonium ion are usually present in sulfuric acid, but a 
lower grade of acid may be expected to have more ammonium than a higher grade. 
To determine if the change in acid may have affected the results obtained for 
the field samples, blank samples were spiked with both grades of acid and were 

then analyzed for ammonium. Recent evaluation of the resulting data has shown 
that the lower grade of acid probably contributed additional ammonium to the 
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field samples, but the exact amount of the difference would be difficult to 
quantify. The affected data will accordingly be flagged with an explanatory 

comment. 

Gross Beta. The gross beta analysis recommended by EPA is slightly dif

ferent than the method traditionally used by UST, and this difference led to 

incorrect calculation of some of the gross beta results. The EPA method 
requires use of an absorber for alpha radiation and conversion of net counts to 

disintegrations per minute with Cs-137 efficiencies. UST had used the absorber 

but had erroneously converted the net counts of the gross beta analyses to dis
integrations per minute with the Sr-Y-90 efficiencies (traditionally used by 

UST) rather than the Cs-137 efficiencies. The results were recalculated and 
resubmitted to PNL in December 1985; they were generally about 30% higher than 

the previously-reported results. 

Lead. Investigation of some lead results obtained during the first few 

months of sampling showed that the ICP method in use at that time was not as 
sensitive for the low levels of lead being detected as the GFAA method would 

be. Increased sensitivity was judged to be desirable, and because the ICP 
analyses produced some false high positives, the GFAA method for lead analyses 
was applied beginning in November 1985. All lead samples measured by ICP prior 

to this change were reanalyzed by GFAA. 

Antimony. The calibration standard was found to be too low by a factor of 

five. One result was affected and has subsequently been corrected. 

Mercury. The instructions used for preparation of the mercury standards 

were incorrect. A small number of results were found to be affected and have 
subsequently been corrected. 

Osmium. The osmium standards appear to be unstable, and UST is concerned 
that the field samples may behave similarly. UST has initiated tests to inves
tigate and solve the problem. 

Silver. Matrix spike recoveries for silver have been on the low side. 

Investigation by UST has shown that this is not caused by a matrix effect but 
rather by the quantity of hydrochloric acid (HCL) in the sample digestion. 
With increased HCL used during sample preparation, recoveries have improved 
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considerably. However, a bias is still present, so the investigation is con
tinuing. Sample results are not likely to be affected, because the amount of 

HCL normally used is adequate for the low levels of silver present in the 
samples. 

Radium. The analysis for radium has shown a bias on the high side. UST 
is presently checking the calibration efficiency curve and current spike solu
tion, with the belief that the problem results from a biased calibration effi
ciency curve. A new calibration curve was prepared and put into service in 
April 1986. Radium has been detected in only a few samples, so the effect on 

the total data set is expected to be small. 

Presence of Methylene Chloride in Blanks and Field Samples 

Methylene chloride has been detected in a number of the blank samples sent 
for analysis. This chemical is ubiquitous in laboratories and, as a result, it 

frequently causes a sample contamination problem that can be difficult to 
solve. Nonetheless, attempts were made to track down and eliminate the source 

of this chemical in the blanks. It was finally discovered that methylene 
chloride had been employed in the precleaning process for the container used by 

PNL to obtain and store the deionized water needed to prepare the blanks. Con
tainers cleaned in this way are no longer used for this purpose. 

Concentrations of methylene chloride have also recently been detected in 
some of the field samples. However, the pattern does not appear to indicate a 

ground-water contamination problem, because the concentrations are frequently 
much higher in the upgradient and far-field wells than in the wells closest to 
the facility. Furthermore, the concentrations of methylene chloride have risen 
and fallen dramatically from month to month, rather than showing the gradual 
changes usually exhibited as a result of plume movement or hydrologic phenom
ena. The possibility of bottle contamination is currently being investigated. 

Potential Laboratory Differences 

During the first 2 rna of sampling (June and July 1985), a number of the 

analyses were performed at the Hoboken, New Jersey, location of UST pending 

final preparation of these new capabilities at the Richland laboratory. The 
analyses performed at Hoboken included metals, pesticides, herbicides, volatile 
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organics, and semi-volatile organics. The majority of these analyses revealed 
less-than-detectable concentrations, and similar results were reported by the 
Richland laboratory in subsequent months. However, some of the constituents, 

particularly the metals, were present in measurable concentrations, allowing 
some limited comparisons of the results obtained by the two laboratories. 

Examination of the data for certain metals, i.e., barium, cadmium, copper, 

manganese, vanadium, and aluminum, reveals that the results from the first 2 rna 

appear to be relatively high compared to results from subsequent months. Two 
possibilities exist: 1) the values measured by Hoboken during the first 2 rna 

correctly reflect a temporally variable ground-water condition, or 2) some 
aspect of the analysis was different between the Hoboken and Richland 
laboratories. 

Regarding the first possibility, seasonal changes in the hydrology could 

potentially affect the measured concentrations to the degree observed. The 
data from a similar period in 1986 have not yet all been received and evaluated 
to determine whether a similar pattern was exhibited this year. Confirmation 
of such a seasonal trend could take several years. 

Concerning the second possibility, an identifiable difference between the 

two laboratories would be difficult to substantiate because of a number of 

potential complicating factors. As mentioned previously, the samples were 
acidified without filtration. If particulates were present, agitation of the 

samples during transport across the country could have dissolved additional 
materials. Also, the ICP analysis used for these samples is subject to spec
tral differences that can cause some variation in measurement. 

To investigate the potential for differences between the laboratories, 

paired samples were collected from a number of wells in October 1985, and one 
sample from each pair was delivered to each of the two laboratories. Analyses 
were conducted for the list of constituents done by Hoboken in the first 
2 months. As expected, most of the results from both laboratories were less 
than the detection limit with the exception of metals. For many of the same 
metals mentioned previously, the Hoboken and Richland results were different. 
In cases where at least one of the samples in a pair was above the detection 
limit, the Hoboken laboratory almost always reported higher results than the 
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Richland laboratory. This pattern was most notable for zinc, barium, vanadium, 
aluminum, manganese, iron, and arsenic. In addition, the Hoboken laboratory 

had higher matrix spike recoveries for a number of the metals than the Richland 
laboratory. Quantification of the difference between the two laboratories, 
either with the original values or with the paired samples collected in 

October, is not possible because of the limited number of results. 

UST has confirmed that the same analytical methods and detection limits 
were used at both laboratories. A review of the internal laboratory quality 

control data derived from blanks and matrix spikes reveals that both labora
tories were performing adequately. Without conclusive evidence to support the 

suspicion of a problem with the data for the first 2 mo, these data have been 
treated as viable data for this report. However, the considerations discussed 

above should be kept in mind as these data are evaluated. 
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PLANNED EXPANSION OF THE GROUND-WATER MONITORING PROGRAM 

The existing ground-water monitoring program for the 300 Area Process 

Trenches is now being revised and expanded to meet the requirements of 40 CFR 

265.90 of the federal regulations (USEPA 1g84) and in WAC 173-303-400 of the 

state regulations (Washington State Department of Ecology 1986). Complying 

with these regulations is being accomplished by: 1) collecting additional 

site-specific information, as needed to more fully characterize the hydro

geology of the area and support decisions concerning the monitoring well 

network for the process trenches; and 2) conducting an expanded sampling and 

analysis effort designed to determine the probable pathways and rate of 

movement of contaminants originating from the trenches. 

To more fully characterize the hydrogeology of the 300 Area near the 

process trenches, the following specific areas of interest will be addressed: 

• the influence of the Columbia River on the ground-water system 

• development of a better understanding of the hydrogeology of the 

Ringold and glaciofluvial units in the area of the process trenches 

and their relationship to large-scale paleohydrogeologic and geomor

phologic features 

• determining the validity of unusually thick glaciofluvial deposits 

near well 399-4-5 

• determining the variation of hydraulic potential with depth in the 

aquifer in the vicinity of the process trenches and the North Process 
Pond 

• determining the range of transmissivity values for the glaciofluvial 
sediments and Ringold Formation 

• determining storativity and effective porosity of glaciofluvial 
sediments 

• determining the direction and extent of contamination (by species or 
group) in sediments near the process trenches 
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• determining the range of dispersion characteristics of the underlying 

sediments that can be used for modeling contaminant transport in the 

vicinity of the process trenches. 

The planned scope of work, schedule of implementation, and reports to be pro

duced are discussed in the following sections. 

PLANNED APPROACH 

To meet project objectives, the approach includes: a compilation and 

evaluation of existing data; installation of new monitoring wells; collection 

and analysis of geologic, water quality, and hydrologic data; data interpreta

tion; statistical analysis; flow and transport modeling; and reporting. These 

activities form the basis of the planned effort, which will be conducted in 

phases. Information obtained as the work progresses may be used to alter plans 

for subsequent phases. Therefore, although tentative plans for the entire 

effort are described herein, some alterations, particularly in well sampling 

frequency, can be expected and will be negotiated as they arise. 

Evaluation of Existing Data 

The current understanding of the 300 Area hydrogeology will be refined by 

reviewing existing hydrologic and geologic data and developing contour maps, 

isopachs, and cross sections for geologic and hydrostratigraphic layers. The 

development of maps of recent water chemistry, geologic, and hydraulic poten

tial data will assist in developing a better understanding of the hydrogeol
ogy. This information will be summarized in a Phase 1 report and will 
represent an integration of current knowledge of the 300 Area. 

Installation of New Monitoring Wells 

The new well installations will consist of single wells and well clusters. 

The placement and design of the wells planned for the drilling phase are 

described in the following section. 

Three well clusters and eight single wells will be installed during the 

drilling phase. Single-well and cluster locations are shown on Figures 21 and 

22, and the purpose and need for each of these installations is provided below. 
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• Single Wells: 

- Single well S1 is needed to define the thickness of the 
glaciofluvial deposits near Well 399-4-5. 

- Single well S2 will be a deep well screened in the Ringold 

Formation to create a well cluster with existing Wells 1-3, 

1-7, and 1-8. 

Single well S3 is needed for geologic characterization and for 

defining the downgradient extent of hazardous constituent 

influence close to the river. 

- Single wells S4, S5, S6, S7, and S8 are needed to gather data 

required to characterize the geology underlying the 

trenches and to determine flow direction (i.e., mounding) 

close to the trenches at the point of compliance. 

Except for Well S2, these single wells will be completed in the upper por

tion of the saturated glaciofluvial sediments (uppermost aquifer). The primary 

purpose for installation of these wells is horizontal expansion of the sampling 

network to enable better delineation of flow patterns, but these wells will 
also be used to gain more hydrogeologic and water chemistry data. Therefore, 

each well will be drilled to the top of the Ringold Formation to verify the 

depth of this geologic contact and will then be plugged or otherwise modified 

so that it can be used for sampling only the glaciofluvial portion of the aqul 

fer. The design of these wells is shown in Figure 23. 

• Well Clusters: 

- The first cluster (C1) will be installed in the area down

gradient of the trenches but influenced by river stage, as 

indicated by recent water-level data. 

- The second cluster (C2) will be installed in a location that is 

immediately downgradient from the trenches at the point of 

compliance. It will form a triangle with C1 and the S2 

clusters to enable determination of flow direction near the 

trenches. 
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FlGURE 22 . Location Map of Planned Single Monitoring Wells 
and Clusters near the Process Trenches 

- The third cluster (C3) will be installed upgradient of the 

trenches to allow collection of potentiometric data needed 

to construct flow nets and to detennine vertical flow com
ponents. 
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Slipover Stainless Steel 
~----~--P--~r~----- (Type304)Cap 
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..-----Cover (6 -in. dia.) 
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Brass Survey Marker 

~+--- Concrete (Air Entrained) 

-+~~~-- Schedule 40 and 1 0 Stainless Steel 
(Type 304) Well Casing 

Flush-Threaded Joint with 
Square Threads and 0 -Ring 

Centralizers 

Granular Bentonite Seal 

~~--Schedule 40 
6-in. Stainless Steel 
(Type 304) Well Casing 

Sand Pack (8 -12 
U.S . Sieve Size) 

Flush-Threaded Coupling 
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Bottom Plate (Stainless 
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Bottom of 2 -in. dia. Drill Hole 
with Temporary 1 0 -in. dia. Steel Casing 

FIGURE 23 . Planned Design for Shallow Wel ls Completed 
in the Glaciofluvial Sands and Gravels 
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These well ~lusters will be used to determine vertical gradients, assist 

with hydrogeologic characterization, and enable hydrologic testing determina
tion of flow direction of different permeable layers within the Ringold Forma

tion. Each cluster will consist of three wells, spaced about 25ft apart in a 

triangular arrangement. A tentative schematic drawing of a well cluster is 

shown in Figure 24. The shallow well would be completed at the top of the 

unconfined aquifer, with an approximately 15- to 25-ft screen, extending a few 

feet above the water table to allow for fluctuations (Figure 23). The total 

depth of this well is projected to be about 60ft. The intermediate-depth well 

would be drilled to the top of silts and clays of the Ringold Formation (at a 

depth of about 110 ft) and will be completed in the zone just above the clays 

(Figures 24 and 25). The screen for the intermediate depth well will be about 

20 ft in length. The deep well in each cluster will be drilled into the 
Ringold Formation to a total depth of approximately 160 ft. The screen length 

for this deep well will be 10 ft (Figure 24) opposite a sand or gravel layer. 

The planned screen lengths and completion intervals may be modified during 

drilling to fit the conditions encountered. 

Well Construction Details 

The new wells will be installed by a drilling contractor with one or more 

cable tool rigs, as needed to meet the established schedule. The driller will 

be required to provide proof of qualifications and experience and will be 

supervised during drilling by a PNL geologist. 

Because these wells will be used for gathering water-quality data, care 

will be taken to ensure that the wells are properly installed and that contami
nation is not introduced during drilling. Accordingly, all equipment, casings 

and screens will be steam-cleaned prior to use and kept off the ground. Any 

drilling additives or lubricants needed will be carefully selected to avoid 

contamination. Following completion, all new wells will be fully developed to 

help ensure that subsequent samples collected from them will be representative 
of the water in the aquifer. 
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FIGURE 24. Schematic of Planned Moni toring Well Cluster 

The wells will be constructed using flush-coupled, 6-in.-diameter, stain 
less-steel (Type 304) casing and screens. The casings will consist of Schedu le 
10 pipe with Schedule 40 couplings. During drilling, 10- or 12-in.-diameter 
t emporary carbon-steel casings will be used to keep the borehole open. For t he 
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FIGURE 25 . Planned Design for Intermediate and Deep Wells 
Completed in the Ringold Formation 

shallow well s (except for S4, S5, S8, and C2 ) , a 10-in. stainless-steel screen 
will be set for testing pu rposes when the well has reached the completion 

depth, and the temporary casing wi l l be pul l ed back to expose the sc reen. The 
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well will then be developed and tested. Following testing, the 10-in screen 
will be left in place and the 6-in. assembly will be placed inside. An artif1-

cial sand pack will be set between the screens and will extend 2ft above the 
top of the 6-in. screen. Following emplacement of the sand pack, the tempora ry 

casing will gradually be pulled back as the annular space is sealed. A minimum 
2-ft-thick layer of bentonite pellets will be used to seal the annular space 

above the sand pack. A seal of granular bentonite will fill the remaining 
annular space up to 5 ft below the land surface, where a concrete seal will be 
emplaced. The well will be finished with a concrete pad, a removabl e locking 
cap, and protective steel posts. Each well will then be redeveloped as needed. 

Complete details concerning the well construction are provided in the Statement 
of Work (Appendix J). 

Following completion, each new well will be surveyed to obtain the plant 
location coordinates and the elevation of the top of the casing. The wells 

will then be given permanent names assigned according to Hanford Site conven

tions. 

Collection and Analysis of Geologic Data 

Geologists will be present during drilling of the new wells to conduct 
hydrogeologic testing and characterization. They will collect information 
needed to more fully characterize the local conditions and to improve the con

ceptual and predictive numerical models for the s ite. A full description of 
the geologic work to be conducted is provided in the following sections. 

Geologic Core Analysis 

Geologic material samples will be collected at 5-ft intervals and at 
changes in lithology. Materials encountered above the water table will be 
described as hand specimens in geologic field records. Typical descriptions 
will include estimated grain size, color, and mi neralogy of major particles. A 
dual sample will be collected, with one specimen submitted for laboratory ana ' 
ysis and another specimen retained for archiving. The following laboratory 

tests will be conducted at selected horizons: 1} grain size distribution based 
on sieve analysis, 2) moisture content, 3) hydraulic conductivity, 4) soil 

moisture retention characteristics, 5) quantitative calcium carbonate, 6} bul~ 
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porosity, and 7) petrographic description of mineral content. Total organic 

carbon analysis will also be conducted in zones where organic fluids may be 

present. 

Geophysical Well Logging 

~11 of the new wells will be logged with geophysical probes following com

pletion. The suite of logs to be made will include information from neutron

epithermal-neutron, gamma-gamma. and natural gamma probes. These logs give an 

indication of the properties of the materials around the borehole, and they 

provide a relatively objective and continuous record of the materials 

penetrated. Therefore, they are a useful supplement to the sample descriptions 

provided by geologists. The types of information that will be obtained from 

the geophysical logging effort are briefly described below. 

Each of the three geophysical probe types named above gives different 

information concerning the subsurface geology. The neutron-epithermal-neutron 

probe has a neutron source and a detector; the neutrons emitted interact with 
hydrogen in the water contained in the pore spaces of the sediments. The log 

produced gives an indication of the saturated porosity of the material below 

the water table or of the moisture content of the material above the water

table. The gamma-gamma probe contains a source of gamma radiation and a detec

tor; the gamma photons emitted are scattered and absorbed by the materials 

through which they pass, and the resulting log gives an indication of the bulk 

density of these materials. The natural gamma probe contains only a detector, 

and it measures the natural radiation emitted by the sediments; the log pro

duced gives an indication of the clay content, or, where the ground water con

tains radionuclides, the level of contamination (Keys and MacCary 1976). Logs 

from both the new and old wells will be used to provide information for the 

characterization effort. 

Collection and Analysis of Water-Quality Data 

The routine monthly sampling effort already in progress will be continued 

and then expanded as new wells are completed and added to the network. The 

existing effort has been discussed in detail in a previous chapter; therefore, 

only a summary is provided here. Some eventual changes to the current routine, 
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such as a reduction in sampling frequency from monthly to quarterly (or to some 

other appropriate frequency)~ are to be expected and will be negotiated as they 

arise. 

The new wells planned for installation will be developed immediately fol

lowing completion and will be equipped with sampling devices within 90 days. 

Ground-water samples will be collected from the new and existing wells accord

ing to the established procedures in use {Appendix B). Water-level measure

ments will be taken before sampling, and the wells will be purged according to 

the borehole volume removal procedure. It is expected that a dedicated purging 

and sampling device will be installed in each of the new wells, although a 

final decision concerning the device to be used has not yet been made. Opera

tional problems have been encountered with the bladder pumps currently in use, 

and therefore other options besides the present dual-pump system (consisting of 

a submersible pump and a bladder pump) are being considered. If possible, it 

would be desirable to replace the dual-pump system with a single pump capable 
of: 1) purging a 6-in. well in a relatively short time period, and 2) providing 

samples that are representative of the ground water and have not been altered 

by the sampling device. A newly-developed piston pump, which may provide this 

type of service, is currently being investigated. 

Nondedicated sampling devices (i.e., Teflon® bailers) may be used for sam

pling prior to procurement and installation of the dedicated pumps. If bailers 
are used, they will be cleaned after each use to prevent cross contamination. 

The appropriate preservation practices for each analysis will be followerl. 

These practices, summarized in Table 2 and 3, are those currently in use for 

the existing sampling effort, with one exception involving the metals analysis. 
In accordance with recent EPA guidance, samples to be analyzed for metals will 

be split into two aliquots: one to be filtered and analyzed for dissolved 

metals, and one to be nonfiltered and analyzed for total recoverable metals. 

Samples presently being collected are analyzed only for total recoverable 

metals, according to recommendations in earlier guidance documents (USEPA 

1983). 
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The samples will be sealed and transported to the laboratory using the 

established chain-of-custody procedures (Appendix B). The analyses to be con
ducted are those currently being run on samples collected under the existing 

effort, as described in a previous chapter and listed in Table 2 and 3. Also, 

the QA/QC procedures presently in use will be continued. 

In addition to the routine monitoring, provisions are being made to pro

vide an emergency response technical team for any future spills in the 300 Area 

Process Trenches. The team consists of individuals with expertise in hydroge

ology, geochemistry, ground-water monitoring, and hazardous waste. These team 

members will be available to respond technically to any future spills or 

ground-water contamination problems at the process trenches. 

Collection and Analysis of Hydrologic Data 

Hydrologic data that will be collected and analyzed as a part of this task 

include: soil moisture and hydraulic conductivities from laboratory testing of 

sediments, water-level measurements, aquifer-test data, and Columbia River 

water elevations. 

Laboratory Testing of Sediments 

Samples of unsaturated sediments (above the water table) will be collected 

with a drive barrel if possible. These samples will be sealed in waterproof 

containers at the drill site and submitted for laboratory analysis of in situ 

soil moisture. In most wells, coarse material and boulders are expected to 

prevent collection of samples for soil moisture analysis. However, this should 

not result in a significant loss of data, because the moisture content of 

coarse material above the water table is usually quite low. 

Saturated materials at selected horizons below the water table will be 
collected with a split spoon device and submitted for permeameter tests to 

determine laboratory values of vertical and horizontal hydraulic conductivity. 
Laboratory testing gives an approximation of the in situ hydraulic 

conductivity. 
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Water-Level Data 

Collection of water-level measurements will continue at the site during 

and following well drilling. The new wells will be surveyed following con
struction to establish the elevation of a permanently marked measurement point. 

The measurement point will serve as the single reference point for all water

level measurements. Horizontal and vertical hydraulic gradients will be estab
lished by collecting water-level measurements from all wells at the site. 
These measurements will indicate the potential for fluid movement and the gen
eral direction of flow. Hydraulic gradients are influenced by the river level 
and can be expected to change on a daily basis so Columbia Riverstage measure
ments will be made simultaneously with the water-level measurements. 

Aquifer Testing 

Aquifer tests will be conducted on most, if not all, of the new wells to 

be installed and on one existing well. These tests will provide crucial 
information on aquifer properties and support estimates of the rate and extent 

of contaminant movement. The objectives, strategy, and evaluation techniques 
for these tests are described below. 

The purpose of aquifer testing is to determine the large-scale hydraulic 

characteristics of in situ geologic materials. These tests define site hydrol
ogy more accurately than single-point laboratory analyses such as permeameter 

tests. A carefully designed field testing program characterizes the site to 
the maximum extent possible with the available wells. This allows the concep
tual and predictive numerical models to become more detailed and thus more 
accurate. Observation wells will be used as additional data sources whenever 
possible. Electronic pressure transducers and automatic data loggers will be 
used where feasible during testing. Steel tape and calibrated electric tape 
measurements will be used to verify transducer calibration. 

Each geologic formation beneath the 300 Area requires a separate testing 

program based on generalized aquifer characteristics, location of the well in 
relation to the contaminant plume, and the probable influence of the Columbia 
River. The test plan for each geologic formation is given below. 
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The Hanford Formation may require a pumping rate of up to 750 gpm to ade
quately stress the aquifer. The drawdown in these wells may be slight, and the 

influence of the Columbia River must be accounted for in the data analysis. 
The river is expected to act as a recharge boundary in the aquifer tests, the 
time of influence depending on distance of the well from the river. The wells 

will be pumped until this hydraulic boundary is reached or steady-state condi
tions are obtained. The recovery period will be equal to the pumping period or 
until initial conditions are re-established. The drawdown in observation wells 

at a distance from the pumping well may be indiscernible. This factor will 
limit the number of usable observation wells to those near the pumping well. 
Well clusters that are completed at various depths will be monitored during the 

testing to determine vertical hydraulic conductivity. 

Because of stratigraphic layering of different sediments, the Ringold 
Formation is expected to have a greater degree of variability in hydrologic 

properties than the Hanford Formation. During drilling, as each well reaches 
the planned depth of completion, bailing tests will be conducted to 

qualitatively test formation permeability and provide a rough estimate of the 
pumping rate for the aquifer test. Aquifer testing will be conducted at dis
charge rates producing moderate drawdown so that the test period is appropri

ately long. Observation wells will be used whenever possible, although the 
range of pumping influence may be fairly small and may therefore restrict the 
observation wells to those nearest the pumping well. Wells at the same loca

tion completed in other units will be monitored to determine vertical hydraulic 
conductivity. 

Aquifer testing data will be interpreted in an iterative process of ana
lyzing the formation parameters and predicting aquifer response. The data from 
each test will undergo Theis and Cooper/Jacob analysis (Lohman, 1979) to deter
mine approximate formation parameters. These values will be compared with 
nearby values for the same unit. 

The estimated values of transmissivity and storativity will then be input 

to the numerical model for analysis of the effects of the Columbia River on 
aquifer test results. These effects will be removed from the data and the data 
re-analyzed with the Theis or Cooper/Jacob methods (Lohman, 1979). The 
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analysis will start with wells adjacent to the river and progressively update 
the site transmissivity values toward the more distant wells. The iterative 

process of revising the spatial distribution of transmissivity and analyzing 
aquifer response will continue until the aquifer parameters converge or the 
site is described to the extent possible. Aquifer testing may also include 
existing wells on a selective basis. The decision to test existing wells will 

be based on the knowledge of site properties and the quality of data obtained 
from tests at the wells installed during drilling. 

Monitoring of the Columbia River. 

As indicated above, the water levels in the river influence ground-water 

levels. The Columbia River will be monitored for water-level elevation with 
two proposed river gages to be located in the river adjacent to the 300 Area. 
Short-term variations at the site will be observed in the period before and 

during aquifer testing. A previous analysis of the site (Lindberg and Bond 

1979) indicated that the Columbia River can influence the shape of the water 

table in much of the 300 Area. These effects will be most notable close to the 
river and in highly transmissive units. 

Hydrologic and Water Quality Interpretation 

The primary purpose of performing this task is to summarize characteriza

tion of the hydrogeology of the 300 Area, that is, to work toward developing a 

conceptual model fa the unconfined aquifer to improve validation of computer 
models to meet regularly guide-lines. A secondary purpose is to assess the 
potential of the process trenches for contributing to contamination of the 
ground water. Accomplishing these goals will require the qualitative interpre
tation of geologic and hydrologic data and subsequent integration into a con
ceptual model. In conjunction with this effort is a statistical evaluation of 
the reliability and integrity of existing and new data. 

Qualitative Evaluation 

Qualitative evaluation will include determination and correlation of 

hydrostratigraphic units to evaluate potential pathways for contaminants, and 

determination of ground-water flow rate and direction. Adequate interpretation 
of the data will require examination of large-scale stratigraphic features 
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formed by fluvial geomorphic processes (i.e., large river channels and floods). 

A paleogeomorphic study is currently being done as an ongoing program for the 
Hanford Site. In this subtask, efforts will focus on the 300 Area, but will 

contribute to the Hanford Site study. 

The work will involve development of a geomorphic map of major deposi

tional features of the unconfined aquifer near the 300 Area. The purpose is to 

identify individual areas of the unconfined aquifer that may have near-uniform 

stratigraphic characteristics. This uniformity will then be extended to 
ground-water hydraulic parameters (e.g., hydraulic conductivity). Well log 

data will be used to verify the stratigraphic cross sections. 

Borehole data will be examined for possible correlations between the vari
ous types of data. These data include driller 1 s and/or geologic logs, sediment 
size distributions, measured conductivities, moisture retention data, and aqui

fer test data. Using correlations between hydraulic conductivities and sedi
ment sizes, a more detailed extrapolation of the conductivities into areas 
where only sediment size data is available will be explored. Similar correla
tions will be investigated between aquifer tests, geophysical logs, moisture 

retention data, and others. These correlations will then be applied to previ

ously identified geomorphic features for analysis of the hydrogeologic proper
ties of selected features. 

The results from this subtask will provide a more accurate interpretation 
of the hydrogeologic data base in support of the saturated and unsaturated zone 
ground-water model development. The work will determine possible ground-water 
pathways and ranges of hydraulic conductivities in areas of the Hanford Site 

where well data is scarce by extending the known information into these areas. 
The results will provide insight into the reasons for drastic differences in 
hydraulic conductivity and assist in refining the contour maps of the ground
water system. 

Statistical Evaluation 

Statistical evaluation involves many activities for ground-water compli
ance. These activities will include: 
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• Exploratory data analyses to illustrate graphically the ground-water 
constituent data and their variation over time and space. Included 
in this subtask will be plots of data to evaluate the presence of 
time trends and cycles; to assess differences in average concentra

tions between upgradient and downgradient wells; to evaluate the 

relationship between river water level, ground-water level, and con

stituent concentrations; to look for ground-water-contaminant plumes; 
and to assess the degree of redundancy of information between wells 
in the network. 

• Summary statistics to statistically analyze the data and obtain sum

mary statistics such as means, standard deviations, geometric means, 
minimums, maximums, and ranges of data for appropriate time-space 
groupings of data. 

• Statistical analyses based on information obtained in the two items 

above and on consulations with hydrogeologists, geologists, modelers, 
and management. These analyses will be selected and conducted as 

needed to better understand how and why ground-water constituent con

centrations change over time and space. The analyses could include: 

estimating the magnitude of trends or cycles in ground-water 

constituent concentrations 

if feasible, applying geostatistical techniques to estimate 

objectively the uncertainty in some hydrogeologic and water
chemistry parameters 

conducting correlation and regression analyses to evaluate 
whether some wells are providing redundant information and 
whether some constituents can be eliminated from the analysis 

list 

conducting statistical analyses to evaluate analytical labora

tory performance (QA, QC) 

evaluating data to help determine the number and frequency of 

replicate analyses that are needed to meet specified performance 

criteria. 
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Method of Determining Rate and Extent of Contaminant Movement 

At sites where contaminants are known to have entered the ground water, as 

with the 300 Area Process Trenches, the regulations specified in 40 CFR 265.93 

(d) (4) (USEPA 1984) require that the rate and extent of contaminant movement 

be determined. The methods to be applied to the trenches for determining the 

rate and extent of contaminant movement are described in the following section 

on ground-water flow and transport modeling. 

Planned Ground-Water Flow and Transport Modeling 

Ground-water flow and contaminant transport modeling will be applied in 

the vicinity of the 300 Area Process Trenches to support the monitoring effort. 

The specific objectives of modeling will be to: 1) evaluate data collected for 

characterization of the hydrogeology, and 2) assist with determining the rate 

and extent of contaminant movement. The model will also provide a mechanism 

for storing and integrating the information gathered on the geology and hydrol
ogy beneath the process trenches. 

The information gained through calibration of the ground-water flow and 

contaminant transport models for the 300 Area by Lindberg and Bond (1979) will 

provide a useful starting point for our modeling effort. The information 

gained during characterization of the geology and hydrology will be used to 

supplement and improve on information from the previous study. 

The modeling steps will include: review of previous work and data col

lected during hydrogeologic investigation and ground-water monitoring at the 

process trenches, establishing a conceptual model of ground-water flow and con

taminant movement, developing and calibrating a numerical model, and applying 
the model to test our understanding of the hydrologic system. The existing 

ground-water flow model for the Hanford Site will be applied to provide bound

ary conditions for a more detailed model of the ground-water flow system 

beneath the 300 Area. The region considered in the 300 Area model will be sim

ilar to that considered by Lindberg and Bond (1979) with greater detail in the 
vicinity of the process trenches. 

Lindberg and Bond (1979) conducted a 2-yr monitoring, analysis, and model

ing program for ground water beneath the 300 Area. The major objective of the 
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study was to gain a thorough understanding of ground-water flow and the loca
tion, extent, and movement of ground-water contamination in the 300 Area. 

The model of ground-water flow beneath the 300 Area developed by Lindberg 
and Bond (1979) was based on the Variable Thickness Transient (VTT) code. The 

model was calibrated to existing data on hydraulic head and estimates of trans
missivity and compared to measured water levels with time. The model demon

strated that the 300 Area ground-water system is influenced by changes in ele
vation of the Columbia River (controlled by Priest Rapids Dam upstream and 

McNary Dam downstream) and the large quantities of process wastewater dis
charged to the process trenches. The model was also applied to predict flow 

paths and travel times from locations in the 300 Area to the Columbia River. 

A model for contaminant transport based on the Multi component Mass 
Transfer (MMT) code was developed, calibrated, and used to predict movement of 

contaminants for a test case. The model was used to predict the concentrations 
of radionuclides arriving at the Columbia River with time. 

The first step in modeling ground-water flow and contaminant movement 

beneath the process trenches will be to review previous modeling by Lindberg 

and Bond (1979). The data collected in the hydrogeologic investigation for the 
process trenches will be reviewed and combined with information from Lindberg 

and Bond (1979) to develop a conceptual model for ground-water flow and contam
inant transport. The data to be reviewed for developing the conceptual model 

include drilling and testing data, monitoring data, information on liquid dis
charges to 300 Area facilities. water-level maps. and geometry of the river 
shoreline for establishing boundary conditions. 

Data files and notes from the ground-water flow and contaminant transport 
models developed by Lindberg and Bond (1979) will be reviewed and prepared for 
input to the model that will be developed under this task. The distribution of 
transmissivity resulting from calibration of the ground-water flow model by 
Lindberg and Bond (1979) will be adapted for the ground-water flow model for 

the current effort. Improvements to the data will be incorporated into the. 
model as they are generated in the hydrogeologic investigation of the area sur
rounding the process trenches. 
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Development of the model for the area around the process trenches will 
parallel the data collection activities in the hydrogeologic investigation. In 
addition to the data that will be generated by the hydrogeologic investigation9 
data on the quantity of discharge with time to the process trenches and other 
facilities within the 300 Area will have to be collected and prepared for 
modeling. Accurate measurements of these discharges are required for estab

lishing the ground-water flow model of the 300 Area. 

A conceptual model is a representation or picture of a physical system, 

subject to the simplifying assumptions necessary for characterization. The 

conceptual model of ground-water flow and contaminant transport beneath the 
300 Area and the process trenches will be based on previous information from 
Lindberg and Bond (1g79) as well as data collected during hydrogeologic 
characterization. Data that will be considered in formulating the conceptual 
model will include: geologic logs from wells, parameters estimated from aqui

fer testing, hydraulic-head measurements with depth and over time, river-stage 
data, and liquid discharges to the ground. These data will be reviewed to 
determine whether the model should be two- or three-dimensional, and whether 
transient or steady-state conditions should be simulated. 

The ground-water flaw model of the 300 Area will be based on the concep
tual model. The model will be based on the Coupled Fluid, Energy and Solute 
Transport (CFEST) code (Gupta et al. 1982). The finite-element grid for the 
model will be constructed to reflect boundary conditions, the estimated distri
bution of hydraulic properties, the location and shape of discharge facilities, 
and the greater detail required near the process trenches. The model will be 
developed in two or three dimensions, depending on the data collected during 
hydrogeologic characterization. The submadel will be calibrated with the 
estimates of transmissivity determined from aquifer testing. The predicted 
hydraulic heads will be compared with measured hydraulic heads and the trans
missivities adjusted to calibrate the flow model. 

Following calibration of the ground-water flow model, the transport model 

will be established and applied to simulate one or both of the unplanned 
releases of perchloroethylene to the trenches, which occurred on November 1982 

and July 1984. The data from ground-water samples taken over time to track 
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movement of the spills will be evaluated for geochemistry prior to application 

in the transport model. By simulating these spills, estimates of the longitu

dinal and transverse dispersivities may be obtained. The model will also be 

used to determine the effects of the contaminant distribution along the length 

of the trench. 

The model will be applied to simulate ground-water flow and contaminant 

transport in the vicinity of the process trenches. The predicted distribution 

of hydraulic head will be compared to the measured distribution over time to 

determine how well the model is performing and obtain a measure of the level of 
understanding that exists for the ground-water flow system near the process 

trenches. A similar comparison will be made for contaminant data that are 

available to determine how well the transport model is performing. 

Once a correct understanding of the flow system has been demonstrated and 

the model is performing satisfactorily. the model will be applied to prediction 

of ground-water flow beneath the process trenches and the 300 Area. Informa

tion from application of the transport model to simulating the perchloroethy

lene spill will be applied to predicting transport of other contaminants. 

Improvements to the design of the monitoring system, interpretation of aquifer 

test data, and design of other field tests will benefit from the ground-water 

flow and contaminant transport modeling. Modeling the extent of contaminatior 

and the rate of contaminant movement will assist with determining if any addi

tional monitoring wells beyond those already planned are needed. River-level 

measurements, discharges to the process trenches, and transmissivities esti
mated by aquifer testing will be used with the model to remove their influence 

for interpreting the aquifer test data. 

SCHEDULE OF IMPLEMENTATION 

A schedule for accomplishing the planned work has been established. Mile

stones are as follows: 

• submittal of this revised compliance plan on September 29, 1986 

• completion of drilling the new well network phase (17 wells) on 

December 31, 1986. 
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A bid package for installation of the additional wells was issued on 

August 26, 1986. Drilling is expected to begin by the middle to latter part of 

September. 

REPORTS TO BE PRODUCED 

Anticipated products of the planned effort will 

reports and hydrogeologic characterization reports. 

include periodic progress 

The progress reports will 

be produced on a quarterly basis and will include a description of the work 

completed and data obtained during the reporting period. Although some inter

pretation will be contained in these progress reports, much greater detail of 

this type will be included in the hydrogeologic characterization reports. 

A report referred to as the Phase 1 report will be an integration of cur

rent knowledge of the hydrogeology of the 300 Area. Interim and final 

hydrogeologic characterization reports will be produced at the end of the 

drilling and modeling, respectively. These reports are expected to contain the 

following: 

• narrative descriptions of the local geologic units and ground-water 

flow system 

• geologic cross sections 

• water-table maps and flow nets 

• geologic, drilling, and geophysical logs 

• results of the various laboratory and field tests to be conducted 

• results of any modeling work conducted 

• recommendations concerning future drilling and/or sampling. 

Following completion of the planned drilling and characterization effort, 

future reports will focus primarily on the results of the expanded sampling and 
analysis program. 
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APPENDIX A 

GEOLOGIC LOGS 

Well construction diagrams, geologic logs, and placement of sampling pumps 
are shown in Figures A.l through A.16. 
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APPENDIX B 

PROCEDURES FOR SAMPLE COLLECTION, 
CHAIN-OF-CUSTODY, AND FIELD MEASUREMENTS 

This appendix gives procedures used in the RCRA Compliance Monitoring 

Project for sample collection, chain-of-custody, and field measurements. These 
procedures have been extracted from PNL 1 s Environmental Monitoring Procedures 

manual (Earth Sciences Department, 1986). 
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Introduction 

13.0 HAZARDOUS MATERIALS SAMPLING 

Environmental monitoring for a wide variety of hazardous 
chemicals has recently been implemented at the Hanford Site. 
Samp 1 es to be ana·l yzed for these rna teri a 1 s must, in many 
cases, receive special treatment. Accordingly. new proce
dures that are specifically designed to preserve the 
integrity of these samples have been developed. 

The procedures to be used during collection and transporta
tion of the samples are contained in this section. All 
aspects of sampling. including pump operation, borehole 
purging, and field measurements (water level. pH, specific 
conductivity, and temperature) are described. The 
chain-of-custody procedures used to track and protect the 
samples are also included. 
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Introduction 

Equipment 

Graduated Steel 
Tape Method 

13.1 WATER-LEVEL MEASUREMENT PROCEDURE 

Water-level measurements are taken each time a well is 
·sampled, before it is purged. These measurements are taken 
as depth-to-water from the top of the well casing. They 
must be subtracted from the surveyed elevation of the 
casing given in Hanford Wells to obtain the elevation of 
the water table. The water-table elevations obtained for 
all wells in the sampling network during a particular 
sampling episode can be used to produce a contour map 
showing the ground-water surface at the time that the 
measurements were made. These contour maps can be used to 
help characterize the ground-water flow system and to 
ensure that the sampling network is adequate. 

Graduated steel measuring tapes are more accurate than 
electrical tapes and so should be used for official 
measurements. However, an electrical tape can be used to 
determine the approximate depth· to water. 

The following equipment will be needed: 

• steel measuring tape with attached weight 
• blue carpenter's chalk 
• a copy of Hanford Wells (PNL-5397) 
• electrical tape 
• engineer's measuring tape 
• field record forms. 

Chalk the 1-ft section of steel tape below the zero 
reading point. 

Find the elevation of the measuring point and the estimated 
water level in Hanford Wells, or use an electric tape to 
find the approximate depth to water. 

Lower the steel tape from the well's measuring point 
(marked with paint on the top of the casing) to the 
estimated water level. Note the amount of tape that 
the well by reading the tape at the measuring point. 
value is referred to as the "hold point. n 

is in 
This 

Remove the steel tape and check the wetted portion below 
the zero reading point. 

NOTE: If the chalked portion is not wet, repeat the 
procedure, but allow more of the tape to go down the 
well (i.e., use a greater hold point). 

Add the un>~etted length of the chalked portion of the tape 
to the hold point value to obtain the depth-to-water 
measurement. 
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Electric Tape 
Method 

If the chalked portion js not wet, repeat until the water 
level is marked on the chalked portion of the tap_e. 

Repeat the procedure until two Steel tape measurements agree 
within ±0.05 ft. 

Record the depth-to-water measurements, time of measure
ments, measuring device, and the name of the person taking 
the measurements on the field record form. 

Lower the electric tape from the measuring point into the 
borehole until the buzzer arid the light indicate contact 
with the water. 

Mark the electric tape at the measuring point and identify 
the nearest graduation on the electric tape. 

If the water level is deeper than the nearest graduation 
marked on the tape, add the difference to the depth identi
fied to obtain the true depth to water. 

If the \>later level is shallower than the nearest graduation 
marked on the tape, subtract the difference from the depth 
identified to obtain the true depth to water. 

Record the depth-to-water measurements, time of measure
ments, measuring device, and the name of the person taking 
the measurements on the field record form. 

NOTE: This measurement should be used only as an 
approximate depth to water, because the electric 
tape is less reliable than the steel tape. 
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13.2 HAZARDOUS MATERIALS SAMPLE COLLECTION PROCEDURES 

These procedures are intended for use in collecting 
ground-water samples that will be analyzed for hazardous 
chemicals. 

. 
The following equipment may be needed in the field during 
sampl!ng: 

• truck-mounted air compressor and generator 
• bladder-pump controller box 
• bladder-pump hoses (set of 2) 
• extra discharge line for bladder pump 
• extra discharge line for submersible pump 
• Teflon bailer 
• pH and conductivity meter 
• digital thermometer 
• steel measuring tape 
• blue chalk 
•· electrical tape 
• engineer 1 s measuring tape 
• a copy of Hanford Wells (PNL-5397) 
• stopwatch or watch with second hand 
• bucket or jug (for measuring flow rate) 
• distilled water 
• ziplock bags 
• ice chests with ice 
• plastic gloves 
• aprons 
• towels. 
• indelible marker 
• extra sample labels 
• sample seals 
• a copy of all relevant procedures 
• sample containers with caps and liners (including 

extras) 
• -field record forms 
• chain-of-custody forms 
• sample-analysis request forms. 

Do not smoke, eat, or handle any objects not necessary for 
sampling while performing sampling procedures. 

Do not sample downwind of any potential sources of volatile 
organics such as car exhausts or open fuel tanks. These 
could contaminate the sample. If any such sources are 
unavoidable, make a note of them on the field record forms. 

Leave caps on the sample containers until just before 
filling. 

Avoid handling the Teflon bottle cap liners. 
any liner that falls out of the cap and onto 
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Saffiple Collection 
Using Submersible 
Pump 

Wear gl aves- when taking: samp 1 es and when handling 
containers, especially those w1th added preservative. 

Take water-level measurements according to the water level 
measurement procedure. 

- . 
Check to see that the hose bibb for the submersible pump is 
open. 

CAUTION: Be sure the power switch to the 230-V outlets 
·is turned off! 

Plug the power cord into one of the 230-V outlets on the 
generator on the truck and into the outlet at the well 
head. 

Start the electric generator. 

Turn the power switch on to begin pumping process. Be sure 
not to handle energized power cords. If the pump does not 
work properly, as indicated by a lack of air flow out the 
discharge hose or by failure of the generator to 11 1ug 11 

down, turn the switch off immediately. After waiting a few 
seconds, turn the switch on and off several times rapidly, 
finally pausing in the ON position to determine if the pump 
has started to function properly. 

After the water begins to flow from the outlet, pump the 
well for the length of time indicated in Table 13.1 (or for 
an adjusted pumping time. as explained in Table 13.1), and 
until pH, temperature, and specific conductivity stabilize. 
If the well being sampled is not listed in the table, pump 
for a minimum of 15 minutes and check for stabilization of 
the pH, temperature, and specific conductivity. 

NOTE: Some wells pump down after a period of time. If the 
well pumps dry while purging, it does not generally 
mean that a sample cannot be collected. A sample 
can still be obtained by following these steps: 

1. Turn off the submersible pump when the well 
pumps dry. 

2. Wait for the well 
about 15 minutes, 
minutes. 

to recharge. 
but may take 

This should be 
as long as 30 

3. Measure the depth to water using the electrical 
tape. Make sure that the water level is above 
the pump intake. 

4. Turn the submersible pump back on. Collect the 
samples that are designated for collection with 
the submersible pump. 
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Table 13.1. Calculated Pumping Times 
. 

Well Number Calculated Time (min) 

(199) H3-1 24 

H4-3 5* 

H4-4 4* 

H4•5 8* 

H4-6 5* 

(399) 1-1 30 

1-2 42 

1-3 25 

1-4 34 

1-5 4* 

1-6 6* 

1-7 17 

1-8 29 

2-1 32 

3-7 60 

3-10 18 

4-1 35 

4-7 35 

8-2 33 

(699) S30-El5A 9* 

S19-El3 12* 

*All wells 'ttill be pumped a minimum of 15 
minutes, even if the calculated time is 
1 ess. 

NOTE: These pumping times are based on voiding three 
bore-volumes of water from the well at a pumping rate 
of 10 gpm. To calculate an adjusted pumping time 
based on a field measurement of flow rate: 

1. Divide the size of the container (in gal) by 
the number of seconds it took to fill. Multiply 
by 60 to get the new pumping rate (per minute). 

2. Multiply the calculated time given in Table 13.1 
by 10 and then divide by the new pumping rate to 
get the new pumping time. 
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Sample Collection 
Using Bladder Pump 

Measure the pH~ temperature, and specific conductivity of 
the discharged water at least three times during purging, 
according to the standard procedures for measuring pH and 
conductivity. The pH will be considered stable when two 
consecutive measurements agree within 0.2 pH units. 
Temperature will be considered stable when two consecutive 
measurements agree within-0.2°C. Conductivity will be 
considered stable when two consecutive measurements agree 
within 10 ~mhos. If pH, temperature, and conductivity do 
not stabilize within the calculated purging time, contact 
the technical supervisor before collecting samples. 

Enter time, date, and your initials on all sample labels. 

Record information on field record form as it becomes 
available. The information that must be recorded on the 
field record forms is described in Section 13.3 
(Chain-of-Custody Procedures). 

Check the labels on the sample containers to determine 
which ones can be filled using the submersible pump. (A 
blue line on the right side of the sample label indicates 
that the submersible pump should not be used to fill that 
particular container.} 

Fill the appropriate sample containers as described under 
11 General Sample Collection Procedure. 11 

Attach a sample seal to each container and place it in a 
cooler or ice chest. 

If the well has a dedicated bladder pump, turn on the air 
compressor and use the procedure described below. If the 
well does not have a bladder pump, use the procedures given 
for the Teflon bailer to collect the remaining samples. 

Attach the compressor to the bladder-pump pressure inlet 
on the face of the controller panel, using the female 
portion of the coupling supplied. 

Connect either end of the controller•s red air hose to the 
pump supply on the right side of the control panel. Con
nect the other end of the controller air hose to the 
quick-connect nipple locate9 in the well cap assembly. 

Attach the appropriately labeled extension line to the 
bladder-pump discharge line. 

Five to fifteen pumping cycles are required to purge the 
air from the bladder pump and tubing. Full water flow from 
the sample supply tube should then begin. After water flows 
from the outlet tube, run the bladder pump for at least 
five minutes before taking samples. 
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Sample Collection 
Using Teflon Bailer 

Genera 1 Samol e 
Collection Procedure 

To reduce the water-flow rate during sample collection, 
turn the throttle control on the left side of the control 
panel in the counterclockwise direction. To increase the 
flow rate, turn the throttle control clockwise. 

To optimize pumping efficiency for a specific well depth, 
refer to the pump manufacturer's operating instructions. 

Uncla~p the metal bailer from the winch line and replace it 
with the Teflon bailer. 

Disengage the winch clutch and slowly lower the bailer into 
the water. 

Engage the winch clutch when the bailer strikes the water 
surface. 

Allow about 30 seconds for the sample tube to fill. 

Turn on the electric winch and slowlv raise the Teflon 
bailer to the surface. 

Lower and rinse the bailer twice before collecting a 
sample. 

Unscrew the cap of the sample container, being careful not 
to touch the lip of the bottle or the inside of the Teflon 
liner. Avoid touching the mouth of the Teflon bailer. 

Unclasp the Teflon bailer. 

Pour the water from the bailer into the sample container 
slowly to prevent trapping any air bubbles. Avoid 
splashing or agitating the water while the sample container 
is being filled. 

Unscrew the cap from the sample container, being careful 
not to touch the lip of the bottle or the inside of the 
Teflon liner. Also avoid touching the mouth of the 
discharge line. 

Fill the sample bottle slowly by placing the outlet tube 
against the inner side of the sample bottle to prevent 
trapping any air bubbles. Avoid splashing or agitating the 
water while the bottle is being filled. 

NOTE: For those bottles requiring no headspace, the bottle 
should be filled completely so that a meniscus 
forms. Cap the bottle immediately, turn it upside 
down, tap it a few times and check for air bubbles 
in the sample. If a bubble exists, discard the 
sample and repeat the sampling procedures until an 
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Teflcn Bailer 
Cleaning 
Procedure 

air-free sample is obtained. There is an exception 
to this if the bottle to be filled contains a 
preservative. in which case only one attempt will be 
made to obtain an air-free sample. 

As each container is filled. attach a sample seal to it and 
place it in a cooler or ice chest . . 
Survey the sample container with a GM instrument. If the 
count is greater than 200 elm. record it on the field 
record form and use Radiation Work Procedure 318-EE-1. 
Contact the EM Supervisor for instructions concerning where 
the sample is to be taken. 

Turn off the air compressor. 

Turn the power switch off and then t~rn the generator off. 
Unplug the power cord. 

Complete the chain-of-custody and sample-analysis request 
forms. 

Deliver the sample to the appropriate laboratory for analy
sis as soon as possible. following chain-of-custody proce
dures. If it cannot be delivered to the lab the same day, 
store the sample in a refrigerator located inside a locked 
building or within a secured area. The refrigerator must 
maintain a constant temperature of 4°C (39°F). Leave the 
cooler to be used when the samples are delivered. 

Wash the inside and the outside of the bailer with a mild 
mixture of dish soap and water. 

Rinse the bailer twice with tap water. 

Store the bailer in a sealable plastic bag between uses. 
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13.3 CHAIN-OF-CUSTODY PROCEDURES 

To ensure the integrity of the samples from the time of 
collection through data reporting, the history of the cus
tody of each sample will be documented according to these 
procedures. A sample is considered to be under a person's 
custody if it is in any of the following states: 1) in his 
physical possession; 2) in his view after he has taken 
possession; 3) secured by him so that no one can tamper 
with the sample; or 4) secured by him in an area which is 
restricted to authorized personnel. Anyone having custody 
of samples must comply with the procedures described below. 

Sample Labels 

Fill out and affix gummed paper labels to the sample 
containers prior to or at the time of sample collection. 
The label to be used is shown in Exhibit 13.1. The well 
number noted on the label identifies the well location 
where the sample was collected. 

Sample Seals 

Attach gummed paper seals to the samples immediately upon 
sample collection, before the samples leave your custody. 
Attach the seal in such a way that the sample cannot be 
opened without breaking the seal. 

Field Record Form 

Record (in black ink) all pertinent information about each 
sample collected on a field record form and insert into a 
logbook. It will be a bound book with consecutively 
numbered pages. An example field record form is shown in 
Exhibit 13.2. 

Chain-of-Custodv Form 

A chain-of-custody form will accompany all samples from the 
time they are collected until they are disposed of after 
analysis and reporting. A single form will be used for as 
many samples as possible. The form to be used is shown in 
Exhibit 13.3. Each person who handles the sample and signs 
the form will return a copy of the form to the company 
contact whose name appears on the top line. 

Samole-Analysis Request Form 

UST requires that a sample-analysis request form accompany 
all samples delivered to the lab. The form to be used is 
shown in Exhibit 13.4. The field portion of the form will 
be completed by the sample collector; the laboratory 
portion will be completed by laboratory personnel. 
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Laboratory Acceptance 
Procedures 

Receiving Department 

You will normally deliver samples directly to the labora- ,.....-....,__ 
tory on the day of collection. If they cannot be delivered 
on the day of collection, you must store them in a refrig-
erator in a locked building. (No shipping of the samples 
will be necessary, due to the lab's proximity to the site.) 
All samples will be accompanied by a chain-of-custody form 
and a simple-analysis request form. Deliver samples only to 
authorized laboratory personnel. 

The chain-of-custody does not end at the laboratory door, 
and therefore the laboratory must ensure the continuity of 
its record by following these procedures: 

Remove the sample cooler from the delivery vehicle and 
-bring it into the receiving area. 

-
Check the sample cooler for any obvious damage. 

Sign the chain-of-custody and sample-analysis request 
forms. 

If you transfer custody of the cooler to one or more 
intermediates before it is delivered to the Sample 
Custodian, the chain-of-custody form must reflect 
every change of custody. 

(sample number) - company code 

(we 11 number) 

(list of analyses) 

(bottle preparation} 

SAMPLE SIZE: -----

DATE/TIME: 

COLLECTOR:------

LAB: 

Exhibit 13.1. Sample Label 
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~)sanene FIELD RECORD 
toc:oHc: Not1hw..,l liboworo.., 

··-·. 
''-~·\' .• : 

Well Number Oone 

Pumping Time: Precalculated -
( CAl.CULATIONS ' Now ' ' 
' 

I 

Submenible {Time On) ' -

I 
Bladder {Tome On) 

SAMPLES COLLECTED 

SAMPl.E NO. ~ ~ COL!.ECTOA 

----- ----
-----
---
---------
---
----
---
---

FIELD MEASUREMENTS Time ' ' WATER l.EVEL I I 
~" '" I 
"'' l Temo 

(E. tape '"' ) l..ilv<ll 
O.ow I ,~, 

,,C. 

FIELD OBSERVATIONS 

Data Recorded By Data Checked By 

Chain-Of-Custody Form No. L~boratory Record Book No .. 

Page No. 

8C·1S00·11l IS-lUll 

Exhibit 13.2. Field Record Form 
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CHAIN OF CUSTODY 

POC!Io( "'"'"""'' l•i'>n<OtOt•"' 
PO Jo,.•••• 

~··~··~· "•·h•"•""''""'! 

Company Contact: Telephone: 

-
Simplu Collected bv: Date: Time: 

Simple Location: 

lee Chest No.: Field Logbook Pa911 No.: 

Remarks: 

~thod of Shipment: 

Sample Identification 

-

CHAIN OF POSSESSION 

Aelinquoshed by: Receoved by: Date/Time: 

AelonQuoshed by: Re~;e1ve'.i ,, Date!Time: 

Aelmquuhed "'" Rece:ved by: OaU!fTime: 

Relinquished by: R~eeived b'(: Date/Time 

EXHIBIT 13.3. Chain-of-Custody Form 
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EXHIBIT 13.4. Sample-Analysis Request Form 
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Sampte Custodian When the sample cooler is delivered to you (or your 
designated alternate), sign the chain-of-custody form. 
Then return one copy to the sender and retain the remaining 
copies. The sample cooler is now your responsibility {or 
that of your designated a-lternate). You must now log the 
samples in. 

Examine 'the sample coolers. On the sample log-in 
form (Exhibit 13.5), record 

L presence/absence of custody seal{s) on 
condition of custody seal(s) . • 

the samples 

Open the sample coolers, examine the sample documents, and 
record on the sample log-in form whether chain-of-custody 
form(s) are present. 

Remove sample containers and record On sample log-in form: 

• 

• 
• 

condition of samples {intact, broken, leaking, 
etc.) 
presence/absence of sample labels and sample 
seals 
any discrepancy with chain-of-custody form(s) . 

If discrepancies are found, contact the sender for 
clarification. 

Once all samples have been properly logged in, send a copy 
of the sample log-in form to the company contact named on 
the chain-of-custody form. 

Use an internal numbering system for identification of all 
samples. 

Assign internal numbers to the samples and record the 
numbers on the sample log-in form alongside the 
corresponding sample number assigned by the collector. 

Place the properly labeled sample containers in the secure 
storage area. 
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UST-RD SAMPLE LOG-IN FORM 

DATE: 

TIME: 

COOLER ID 
CLIENT SAMPLE 10: 
UST-RD 10 : 
NUMBER OF BOTTLES IN COOLER 
IS CHAIN OF CUSTODY FORM PRESENT? 
CHAIN OF CUSTODY NUMBER : 
IS SAMPLE ANALYSIS REQUEST FORM PRESENT? 

• IS THE CUSTODY SEAL ON THE COOLER INTACT? 

* ARE THE CUSTODY SEALS ON THE BOTTLES INTACT? 

• DO THE SAMPLE LABELS AGREE WITH THE CHAIN OF CUSTODY SHEET? 

• DO THE SAMPLE LABELS AGREE WITH THE SAMPLE ANALYSIS 
REQUEST SHEET? 

• IF ANSWER IS 'NO', PLEASE EXPLAIN BELOW IN DETAIL. 

SAMPLES LOG~ED IN BY: 

REV!E'.IED BY SAMPLE CUSTODIAN: 
Gov lnd Rao 

Exhibit 13.5. Sample Log-In Form 
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13.4 TEMPERATURE MEASUREMENT PROCEOURE 

Temperature measurements are taken during and after purging 
of the well, just prior to sample collection. Measurements 
taken during purging a·re used to help ensure that the well 
bore has been sufficiently evacuated, as indicated by 
stabi~ization of the temperature. (The pH and conductivity 
are measured at the same time for the same reason.) The 
temperature is considered stable when two consecutive 
measurements agree within 0,2°C. The final temperature 
measurement is taken just prior to sampling and is recorded 
as an analytical value for the sample. The digital 
thermometers are regularly checked against a standard 
thermometer for accuracy. 

The following equipment will be needed: 

• 
• 

digital thermometer 
field record forms . 

Turn on the digital thermometer. Make sure that the switch 
is positioned so that the measurements will be in degrees 
centigrade. 

Place the probe into the stream of water being discharged 
from the pump. 

The temperature is indicated by a flashing display, whic1 
will normally fluctuate for a few seconds. Wait until 
fluctuation ceases (i.e., until the same temperature is 
indicated on three consecutive flashes), and then record 
the temperature on the field record form. 
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13.5 CONDUCTIVITY CALIBRATION AND MEASUREMENT PROCEDURES 

Conductivity measurements are taken during and after 
purging of the well, just prior to sample collection. 
~leasurements taken dur-ing purging are used to help ensure 
that the well bore has been sufficiently evacuated, as 
indicated by stabilization of the conductivity. (The pH 
and t~mperature are measured at the same time for the same 
reason.) Conductivity is considered stable when two 
consecutive measurements agree within 10 ~mhos. The final 
conductivity measurement is taken just prior to sampling 
and is recorded as an analytical value for the sample. The 
conductivity meter should be calibrated once a day, before 
it is taken to the field to begin sampling. 

The following equipment will be needed: 

• 
• 
• 
• 
• 

conductivity meter 
distilled or deionized water 
small screwdriver 
standard solution 
field record forms . 

Internal Standard 

Empty the sample cup on the meter. 
distilled or deionized water. Dry 

Turn the range switch to TEST. 

Press the OPERATE button. 

Rinse it out with 
the cup thoroughly. 

Use the small screwdriver to adjust the CALIBRATE until the 
meter or display reads 8. 

NOTE: This is to be done as a rough calibration or battery 
check. 

Standard Solution 

Empty the sample cup. Rinse it out with distilled or 
deionized water. 

Fill the cup with standard solution. 

Turn the r·10DE switch to conductivity. 

Turn the RANGE selector switch to the correct range for the 
standard solution. 

Press the OPERATE button. 
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Conductivity 
Measurement 
Procedure 

--~ ... ---- ___ .. - - '-~- ---

Use the small screwdriver to adjust the CALIBRATE until the 
meter or display reads the solution value. 

NOTE: Do not return the conductivity standard solution to 
the container. A·lways discard it. 

Check that the conductivity meter is properly calibrated by 
using the internal standard. 

Remove the cap from the sample cup. 

Rinse the cup with the water to be tested and dumo it 
several times. Then fill the cup with the sample·. 

Turn the conductivity RANGE switch to the correct range. 

Range in ~mhos _ 

Xl. 
X10. 
X100. 
X1,000. 

0 - 10 
0 - 100 
0 - 1,000 
0 - 10,000 

Turn the MODE switch to CONDUCTIVITY. 

Press the OPERATE button on the side of the meter. 

Read the conductivity on the digital display to the nearest 
~mho and record on field record form. Multiply the meter 
reading times the scale factor to obtain the correct 
placement of the decimal point. 

After taking the reading. dump the sample and refill the 
cup with distilled water. 

Replace the cap. 
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Introduction 

Equipment 

pH Calibration 
Procedure 
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13.6 pH CALIBRATION AND MEASUREMENT PROCEDURE 

Measurements of the pH are taken during and after purging 
of the well, just priGr to sample collection. Measurements 
taken during purging are used to help ensure that the well 
bore has been sufficiently evacuated, as indicated by 
stabilization of the pH. {Conductivity and temperature 
are measured at the same time for the same reason.) The pH 
is considered stable when two consecutive measurements 
agree within 0.2 pH units. The final pH measurement is 
taken just prior to sampling and is recorded as an analy
tical value for the sample. The pH instrument should be 
calibrated once a day, before it is taken to the field for 
sampling. 

The following equipment will be needed: 

• pH meter 
• distilled or deionized water 
• small screwdriver 
• buffer solutions 
• field record forms. 

Wash the meter's sample cup with distilled water. 

Fill the cup with 4.0 buffer solution. 

Turn the MODE switch to pH. 

Press the OPERATE button. Use the small screwdriver to 
adjust the ZERO to make the display read 4.00 pH on the 
upper meter scale or on the digital display. 

Discar.d the buffer solution. Wash the cup twice with 
distilled or deionized water. 

Fill the cup with 10.00 buffer solution. 

Adjust the SLOPE to make the display read 10.00 pH. 

Rinse the cup again and refill it with 4.0 pH buffer 
solution. Recheck the 4.0 pH value and adjust the ZERO if 
necessary. 

Single Buffer Calibration. 

After the SLOPE is calibrated the first time each day, it 
may be left alone for subsequent calibration. Recheck the 
slope as desired. 
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pH Measurement 
Procedure 

Calibrate with a buffer solution that is close to the range 
of interest. If the process pH is from 6.0 to 9.0, use a 
7.0 buffer solution for single-point calibration. 

With the buffer solution in the cup, recalibrate only the 
STO to make the display read the desired value. 

NOTE: ~o not return buffer solutions to their containers. 
Always discard them. 

Ensure that the pH instrument is properly calibrated. 

Remove the cap from the sample cup. 

Rinse the cup with the water to be tested several times . 
. Then fill the cup with the sample. 

Turn the MODE selector switch to pH~ 

Press the OPERATE button on the side of the meter. 

Read the pH on the upper meter scale 
play to the nearest tenth of a unit. 
the field record form. 

or on the digital dis
Record the value on 

Dump the sample and refill the cup with distilled water. 

Replace the cap. 
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APPENDIX C 

ADDITIONAL VOLATILE AND SEMIVOLATILE COMPOUNDS 

This appendix is an extension of Table 3 and includes two lists of 
additional organic compounds from the 9905 list of compounds for which UST 

analyzes samples. The lists are presented in tables entitled Additional 

Volatile Organics (Table C.l) and Additional Semivolatile Organics (Table C.2). 
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TABLE C.1. Additional Volatile Organics 

acrolein N,N-diethylhydrazine 

acrylonitrile 
bis(chloromethyl) ether 

bromoacetone 

methyl bromide 

carbon disulfide 

chlorobenzene 

2-chloroethyl vinyl ether 

methyl chloride 

chloromethyl methyl ether 

crotonaldehyde 

1,2-dibromo-3-chloropropane 

1,2-dibromoethane 

dibromomethane 

1,4-dichloro-2-butene 

dichlarodifluoromethane 

1,1-dichloroethane 

1,2-dichloroethane 
trans-1,2-dichloroethene 

1,1-dichloroethylene 

1,2-dichloroprapane 

1,3-dichloropropene 

c .2 

hydrogen sulfide 

iodomethane 

methacryl on it ri 1 e 

methanethiol 

pentachloroethane 

1,1,1,2-tetrachlorethane 

1,1,2,2-tetrachlorethane 

bromoform 

trichloromethanethiol 

trichloromonofluoromethane 

trichlorapropane 

1,2,3-trichloropropane 

vinyl ch 1 ori de 

diethylarsine 

methyl methacrylate 

ethyl methacrylate 

benzene 

dioxane 

pyridine 

toluene 



TABLE C.2. Additional Semivolatile Organics 

acetophenone 
warfarin 
2-acetylaminofluorene 
4-ami nobyphenyl 
5-(aminomethyl)-3-isoxazolol 
amitrole 
aniline 
aramite 
au rami ne 
benz[c]acridi ne 
benz[a]anthracene 
benzene, dichloromethyl 
benezenethiol 
benzidine 
benzo[b]fluoranthene 
benzo[j]fluoranthene 
p benzoquinone 
benzyl chloride 
bis(2-chloroethoxy) methane 
bis(2-chloroethyl) ether 
bis(2-ethylhexyl) phthalate 
4-bromophenyl phenyl ether 
butyl benzyl phthalate 
2-sec-butyl-4,6-dinitrophenol 
chloroalkyl ethers 
p-chloroaniline 
p-chloro-m-cresol 
1-chloro-2,3-epoxypropane 
2-chloronaphthalene 
2-chl orophenol 
chrysene 
cresols 
2-cyclohexyl-4,6-dinitrophenol 
dibenz[a,h]acridine 
dibenz[a,j]acridine 
dibenz[a,h]anthracene 
7H-dibenzo[c,g]carbazole 
dibenzo[a,e]pyrene 
dibenzo[a,h]pyrene 
dibenzo[a,i]pyrene 
di-n-butyl phthalate 
maleic hydrazide 
nicotinic acid 
strychnine 
3,3'-dichlorobenzidine 
2,4-dichlorophenol 
2,6-dichlorophenol 

c .3 

2,6-dichlorophenol 
diethyl phthalate 
dihydrosafrole 
3,3'-dimethoxybenzidine 
p-dimethylaminoazobenzene 
7,12-dimethylbenz[a]anthracene 
3,3'-dimethylbenzidine 
thiofanox 
alpha,alpha-dimethylphenethylamine 
2,4-dimethylphenol 
dimethyl phthalate 
dinitrobenzene 
4,6-dinitro-o-cresol and salts 
2,4-dinitrophenol 
2,4-dinitrotoluene 
2,6-dinitrotoluene 
di-n-octyl phthalate 
diphenylamine 
1,2-diphenylhydrazine 
di-n-propyl nitrosamine 
ethyleneimine 
ethyl methanesulfonate 
fluoranthene 
hexachlorobutadiene 
hexachlorocyclopentadiene 
hexachloroethane 
indeno(1,2,3-cd)pyrene 
i sosafrole 
malononitrile 
melphalan 
methapyrilene 
metholonyl 
2-methylaziridine 
3-methylcholanthrene 
4,4'-methylenebis(2-chloroaniline) 
2-methyllaconitrile 
methyl methanesulfonate 
2-methyl-2-(methylthio) propional-

dehyde-o-(methylcarbonyl)oxime 
methylthiouracil 
1,4-naphthoquinone 
1-naphthylamine 
2-naphthyl amine 
p-nitroaniline 
nitrobenzine 
4-nitrophenol 
N-nitrosodi-n-butylamine 



TABLE C.2. Additional Semivolatile Organics (cont) 

N-nitrosodiethanolamine 
N-nitrosodiethylamine 
N-nitrosodimethylamine 
N-nitrosomethylethylamine 
N-nitroso-N-methylurethane 
N-nitrosomethylvinylamine 
N-nitrosomorpholine 
N-nitrosonornicotine 
N-nitrosopiperidine 
nitrosopyrrolidine 
5-nitro-o-taluidine 
pentachloronitrobenzene 
pentachlorophenol 
phenacetin 
phenylenediamine 
phthalic acid esters 
2-picoline 
pronamide 
reserpine 
resorcinol 
safrol 
2,3,4,6-tetrachlorophenol 
thiuram 
toluenediamine 
a-toluidine hydrochloride 
2,4,5-trichlorophenol 
2,4,6-trichlorophenol 
0,0,0-triethyl phosphorothioate 
sym-t ri nitrobenzene 
tris(2,3-dibromopropyl) phosphate 
benzo[a]pyrene 
chlornaphazine 
bis(2-chloroisopropyl}ether 
hexacloropropene 
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APPENDIX D 

ANALYTICAL METHODS AND QUALITY CONTROL PROCEDURES 

This appendix presents a brief description of each chemical and 

radiochemical analysis that is performed on samples in accordance with the 

compliance effort. Following this description, Table D.l summarizes the 

quality control procedures that are part of each analytical procedure. 

Temperature, pH, and Conductivity are determined in the field according 

to field instrument instructions. 

Coliform Count is determined by multiple tube fermentation. 

Most Metals are measured by either the Inductively Coupled Plasma (ICP) 

method or the Graphite Furnace Atomic Absorption (GFAA) method. In either 

case, the sample is first acid-digested. In the ICP method, the digest is then 

nebulized, with the resultant aerosol being transported to the plasma torch 

where excitation occurs. The atomic emission is then measured by an optical 

spectroscopic technique. In the GFAA method, the digest is dried, ashed, and 

atomized in a graphite tube furnace. The constituent concentration is 

proportional to the absorption of hollow-cathode radiation during atomization. 

Mercury is measured by the Cold-Vapor Atomic Absorption technique. The 

mercury is reduced to the elemental state and aerated from solution in a closed 

system. The mercury vapor passes through a cell positioned in the light path 

of an atomic absorption spectrophotometer. Absorbance is measured as a 

function of mercury concentration. 

Inorganic Anions are determined by ion chromatography. After it is 

injected into the ion chromatograph, the sample is pumped through three dif

ferent ion exchange columns to convert the anions in the sample to their 
corresponding acids. The separated anions in their acid form are measured 
using an electrical-conductivity cell. 

Volatile and Semi-volatile Organic Chemicals are determined by Gas 

Chromatography/Mass Spectrometry (GC/MS). Volatile organic chemicals are 

D.l 



introduced to the mass spectrometer by the purge-and-trap method, in which the 

volatile components are converted from an aqueous phase to a vapor phase, 
trapped on a sorbent column, and then desorbed onto a gas chromatographic 
column. This column is heated to elute the components, which are then detected 

by the mass spectrometer. Semivolatile organic chemicals are extracted using 
the continuous liquid-liquid extraction method. After it is placed in the 

continuous extraction apparatus, the sample is extracted for 16 hours with the 

appropriate solvent. The extract is then collected, dried, and concentrated. 
The extract is eluted from a gas chromatographic fused-silica capillary column, 
and the eluted components are then detected by the mass spectrometer. 

Certain Organic Constituents are analyzed by direct aqueous injection, 

which requires no preparatory steps before the samples are injected into the 
gas chromatograph and detected by the mass spectrometer. Substances identified 

in samples by GC/MS techniques are verified by comparing the suspect mass 
spectra to the mass spectrum of a standard of the suspected substance. A com

puterized mass-spectrometry library search system is used that is capable of 
providing a forward comparison using the standard spectra contained in the 
Environmental Protection Agency/National Institute of Health mass spectral data 

base. 

Pesticides and Herbicides are measured by gas chromatography with an 

appropriate detector. Extractions are performed as necessary. Positive con
centrations are verified by reanalysis of the extract using a confirmation gas 

chromatography column or by GC/MS. 

Total Organic Halogens are measured after the sample is passed through a 

column containing activated carbon. The column is washed to remove trapped 
inorganic halides, and the carbon is then analyzed to convert the adsorbed 
organohalides to a titratable species that can be measured by a microcoulo

metric detector. 

Total Organic Carbon is determined by the combustion-infrared method. The 

sample is sparged with hydrochloric acid to remove inorganic carbon. The 
homogenized sample is vaporized with an oxidative catalyst, thereby converting 
the organic carbon to co2• The COz is measured by means of a nondispersive 

infrared analyzer. 
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Ammonium Ion is measured with a specific ion electrode. 

Total Alpha-Emitting Radionuclide measurements are made after the samples 
are evaporated and the salts and solids are dissolved in nitric acid and 

extracted from the acid by the diethyl ether method. Each sample is then 
evaporated, dried on a counting dish, and measured by the ZnS scintillation 

counter. The chemical yield is about 83%. 

Total Beta-Emitting Radionuclides are measured after each sample has been 
evaporated onto a l-in. counting dish. The residue is then counted with a gas

flow proportional counter. 

Gamma-Emitting Radionuclide data are obtained by analyzing 500 mL samples 

in a 0.47-L polyethylene bottles. An Nal or a Lithium Drifted Germanium 
[Ge(Li)] detector are used to count the samples. The standards are traceable 

to the National Bureau of Standards. The gamma-emitting radionuclides of 
primary interest are 137 cs and 60ca. Other gamma-emitting radionuclides may be 

measured as necessary. 

Radium is collected from the water samples by coprecipitation. The 

precipitate is then dried, weighed, and alpha-counted. 

Uranium (natural) is determined with fluorometric techniques following 

purification by hexane extraction. 

Strontium-90 is precipitated with fuming nitric acid, scavenged with 

barium chromate, precipitated as a carbonate, and counted on a planchet using a 
gas-flow proportional counter. The yttrium-90 decay product is separated and 
counted after 15 days. 
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Constituent or Group 

Ethylene Glycol 

Phosphorus Pesticides 

Herbicides 

Organochlorine 
Pesticides 

Acid/Base/Neutral (ABtl) 
Semi-Volatile Organic 
Analysis 

Volatile Organic 
Analysis 

Anions 

Analysis Method 

Direct Aqueous Injection 
GC with Flame Ionization 
Detector 

GC with Flame Photometric 
Detector (FPO) with 
Phosphorus Filter 

GC/Electron Capture 
Detector (ECD) 

GC/ECD 

GC/MS with Capillary 
Column (Method 8270) 

GC/MS Purge and Trap 
(Method 8240) 

IC 

0.4 

QC Procedures 

-Calibration curve daily 
-Mid-range standard every lOth sample 

(±10% of curve) 
-Fortified sample after every lOth 
sample (estimate matrix effects) 

-Standard and fortified sample at end 
of run 

-Standard (prepared once per week) for 
5-point calibration curve 

-Mid-range standard every lOth sample 
to verify (±10$) 

-Matrix spike after every lOth sample 

-3-point calibration curve daily 
-Mid-range standard after every lOth 
sample (±10$) 

-Verification standard at end of batch 
-Matrix spikes after every 10 samples 

(no surrogate) 

-Oibutylchlorendate (DBC) surrogate 
-Reagent blank with every extraction 
batch 

-Matrix spike after every 10th sample 
-Calibration curve for each compound 
-Mid-ran9e standard after every lOth 
sample {±10$) 

-Calibration checked with mid-range 
standards prior to beginning a run 

-MS tuning verified every 12-hour shift 
-Initial 5-point calibration for each 
analyte 

-Calibration -verification checked 
every 12-hour shift (±20$) 

-Six surrogate compounds added, 
recoveries checked 

-Matrix spikes 

-MS tuning verified every 12-hour shift 
-5-point calibration for each analyte 
-Calibration verified each 12-hour 
shift (±20%) 

-System blanks run before standards 
-Reagent blank with each batch 
-Minimum three surrogate compounds, 
recovery monitored 

-Matrix spike recoveries monitored 

-7-point calibrution curve 
(3-point for perchlorate} 

-Mid-range standard to verify internal 
calibration (±10$) 
-~lid-range standard, blank (deionized 
water) and matrix spike after every 
lOth sample. Sample with values over 
highest calibration standard are diluted 
and reana 1 yzed 



Constituent or Group 

Metals 
(As, Se, Pb, Tl) 

Citrus Red n 

Ammonium Ion 

Sulfide 

Thiourea 

Cyanide 

TOC 

Analysis Method 

GFAA 

Spectrophotometer 

Specific Ion Electrode 
(Standard Method 417E) 

Titration 
(SW~846 Method 9030) 

High Performance liquid 
Chromatography (HPLC) 

UV/VIS Spectrophotometer, 
Colorimetric Method 
(after distillation) 

TOC Analyzer with 
Infrared Analyzer 
(Standard Method 505) 
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QC Procedures 

~Calibration curve 
~Blanks, standard, samples in duplicate 
(average reported) (rerun in case of 
large variation) 
~Spike every lOth sample 
-Standard compared with calibration/ 

new calibration curve if necessary 
~Standard every 10 samples to check 
recovery and operating conditions 

~5-point calibration curve 
-Matrix spikes every lOth sample 
-Samples exceeding calibration 
standards are diluted and reanalyzed 

-Standard and blank are verified at 
end of run and/or after 15 samples 

-Electrode slope determined 
-Calibration standards, blank plus 
7-point curve 

-Matrix spike after very lOth sample 
-Blank and standard for verification 
after lOth sample (or beginning and 
end. of smaller run) 

-Samples above highest standard are 
diluted 

-Calibration by blank and three 
standards 

-Matrix spike after every 10th sample 
-Every lOth sample or end of run, 
analyze blank and verification 
standard 

-5-po1nt calibration curve, verified 
every 8 hr and/or at conclusion of 
run (must be Within 10%) 

-After routine analysis, every lOth 
matrix spike 

-Dilution, in case concentration is 
over highest calibration 

-Absorbance wavelength determined by 
scan of prepared blanks and standards, 
repeated for each batch of coloring 
reagent 

-Fresh standards run daily, 4-point 
calibration 

-Blank and matrix spike every 
10 samples 

-5-point calibration curve plus blank, 
each batch 

-Matrix spike after every lOth sample 
-Calibration is verified with blank and 
standard, which must be within ±10% 
of initial calibration, after each 

'"" -If a sample falls above the highest 
calibration standard, it is diluted 
and reanalyzed 



Constituent or Group 

Mercury 

TOX 

Metals 

Coliform Bacteria 

Radioactivity: 

Radium 

Alpha Direct (AD) 

Beta Direct (BD) 

Analysis Mettlod 

Cold Vapor Atomic 
Absorption (Method 7470) 

Carbon Absorption, 
Hicrocoulometric 
Titration (Method 9020) 

ICP Spectrograph 
(Method 6010) 

Presumptive Test, 
Confirmation Test 

Precipitate, Weigh, 
Count 

Evaporate, Count 

Evaporate, Count 
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QC Procedures 

-Calibration, blank and four standards 
prepared for each batch 

-Duplicate and matrix spike every 
1D samples 

-One verification standard for every 
lD samples 

-Quality control sample from outside 
source at least every other batch 

-Calibration involves: 
-Two titration cell standards 
(to :tS%) 

-Nitrate wash blanks (method blanks) 
-Instrument calibration standards 
after eight pyrolysis determinations 
and after cleaning or reconditioning 

-Every sample run in duplicate 
-Matrix spike on 10% of sample, percent 
recovery determination 

-Outside standard analyzed weekly 

-Calibration involves: 
-Warm-up, configuration, calibration 
procedure, flush system with blank 
between each sample 

-Dilute samples if above high standard 
-One reagent blank with each batch 
-Duplicate samples for 10% 
-Matrix spike on 10% of samples 
-Check standardization by analyzing 
quality control standards, 10% of 
samples (to within (:<:10%) 

-Calibration blanks, 10% 
-P.un standard after batch {check drift) 

-Reagents are routinely analyzed for 
contamination 

-Media are autoclaved and analyzed 
with every batch 

-Every lOth sample is analyzed in 
duplicate 

-Blank '"' spike samples 

-Blank '"' spike samples 

-Blank '"' spike samples 
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APPENDIX E 

DANGEROUS WASTE CONSTITUENTS LIST BY CATEGORY 

Table E.l presents the Dangerous Waste Constituents List from WAC 173-303-

9905 (9905 list). The table gives a number to each of 375 constituents, lists 

the method of analysis, and gives a cross-reference to one of nine tables, 

which lists the constituents by category. 

Categories included in the following tables are Volatile Organics (E.2), 

Semi-Volatile Organic (E.3), Organics by GC/MS Direct Injection (E.4), 

Constituents That Require Analysis for Metal Species {E.5), Pesticides and 

Herbicides (E.6), Compounds to be Analyzed by Class (E.7), Miscellaneous 

Organics and Inorganics (E.B), Constituents Unstable in Water (E.9), and Con

stituents for Which Adequate Analysis is Unavailable (E.lO). 

E.l 



TABLE E .1. Dangerous Waste Constituents List 

Constituent Method(a) Table 
1 Acetonitrile GC/MS, Dir. lnj. E.4 
2 Acetophenone SW-846, 827 0 E.3 
3 Warfarin SW-846, 827 0 E.3 
4 2-Acetylaminofluorene SW-846, 8270 E.3 
5 Acetyl chloride Unstable E.9 
6 1-Acetyl-2-thiourea SW-846, 8330 E.8 
7 Acrolein SW-846, 8240 E.2 
8 Acrylamide GC/MS, Dir. lnj. E.4 
9 Acrylonitrile SW-846, 8240 E.2 

10 Afl a taxi ns Unavailable E.10 
11 A 1 d ri n SW-846, 8080 E.6 
12 Allyl alcohol GC/MS, Dir. Inj. E.4 
13 Aluminum phosphide Unstable E.9 
14 4-Aminobiphenyl SW-846, 8270 E.3 
15 Mitomycin C Unavailable E.10 
16 5-(Aminomethyl)-3-isoxazolol SW-846, 827 0 E.3 
17 Amitrole SW-846, 827 0 E.3 
18 Aniline SW-846, 827 0 E.3 
19 Antimony and compounds SW-846, 6010 E.5 
20 A rami te SW-846, 8270 E.3 
21 Arsenic and compounds SW-846, 7060 E.5 
22 Arsenic acid SW-846, 7 060 E.5 
23 Arsenic pentoxide SW-846, 7 060 E.5 
24 Arsenic trioxide SW-846, 7 060 E.5 
25 Auramine SW-846, 827 0 E.3 
26 Azaserine Unavailable E .10 
27 Barium and compounds SW-846, 6010 E.5 
28 Barium cyanide SW-846, 6010 E.5 
29 Benz(c)acridine SW-846, 8270 E.3 
30 Benz(a)anthracene SW-846, 8270 E.3 
31 Benzene SW-846, 8240 E.2 
32 Benzenearsonic acid Unavailable E.10 
33 Benzene, dichloromethyl SW-846, 827 0 E .3 
34 Benzenethiol SW-846, 8270 E.3 
35 Benzidine SW-846, 827 0 E.3 
36 Benzo{b}fluoranthene SW-846, 827 0 E.3 
37 Benzo(j)fluoranthene SW-846, 827 0 E.3 
38 Benzo(a)pyrene SW-846, 827 0 E.3 
39 p Benzoquinone SW-846, 8270 E.3 
40 Benzotrichloride Unstable E .9 
41 Benzyl chloride SW-846, 827 0 E.3 
42 Beryllium and compounds SW-846, 6010 E.5 
43 Bis(2-chloroethoxy)methane SW-846, 827 0 E.3 
44 Bis(2-chloroethyl) ether SW-846, 8270 E.3 
45 Chlornaphazine SW-846, 827 0 E.3 
46 8is(2-chloroisopropyl) ether SW-846, 8270 E.3 
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TABLE E.1. (contd) 

Canst ituent 

47 Bis(chloromethyl) ether 
48 Bis(2-ethylhexyl) phthalate 
49 Bromoacetone 
50 Methyl bromide 
51 4-Bromophenyl phenyl ether 
52 Brucine 
53 2-Butanone peroxide 
54 Butyl benzyl phthalate 
55 2-sec-Butyl-4,6-dinitrophenol 
56 Cadmium and compounds 
57 Calcium chromate 
58 Calcium cyanide 
59 Carbon disulfide 
60 Carbon oxyfl uori de 
61 Chloral 
62 Chlorambucil 
63 Chlordane 
64 Chlorinated benzenes 
65 Chlorinated ethane 
66 Chlorinated fluorocarbons 
67 Chlorinated naphthalene 
68 Chlorinated phenol 
69 Chloroacetaldehyde 
70 Chloroalkyl ethers 
71 P-Chloroaniline 
72 Chlorobenzene 
73 Chlorobenzilate 
74 p-Chloro-m-cresol 
75 1-Chloro-2,3-epoxypropane 
76 2-Chloroethyl vinyl ether 
77 Chloroform 
78 Methyl chloride 
79 Chloromethyl methyl ether 
80 2-Chloronaphthalene 
81 2-Chlorophenol 
82 1-(o-Chlorophenyl)thiourea 
83 3-Chloropropionitrile 
84 Chromium and compounds 
85 Chrysene 
86 Citrus red No. 2 
87 Coal tars 
88 Copper cyanide 
89 Creosote 
90 Cresols 
91 Crotonaldehyde 
92 Cyanides 
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Method Ia) 

SW-846, 8240 
SW-846, 8270 
SW-846, 8240 
SW-846, 8240 
SW-846, 8270 
Unavailable 
Unstable 
SW-846, 827 0 
SW-846, 827 0 
SW-846, 6010 
SW-846, 6010 
SW-846, 9010 
SW-846, 8240 
Unstable 
GC/MS, Dir. lnj. 
Unavailable 
SW-846, 8080 
SW-846, 827 0 
SW-846, 9020 
SW-846, 9020 
SW-846, 9020 
SW-846, 9020 
GC/MS, Dir. lnj. 
SW-846, 827 0 
SW-846, 827 0 
SW-846, 8240 
SW-846, 8080 
SW-846, 8270 
SW-846, 8270 
SW-846, 8240 
SW-846, 8240 
SW-846, 8240 
SW-846, 8240 
SW-846, 8270 
SW-846, 827 0 
SW-846, 8330 
GC/MS, Dir. lnj. 
SW-846, 6010 
SW-846, 827 0 
AOAC - 34.015 B 
SM-505 
SW-846, 6010 
SM-505 
SW-846, 8270 
SW-846, 8240 
SW-846, 9010 

Table 

E.2 
E.3 
E.2 
E.2 
E.3 
E.10 
E .9 
E.3 
E .3 
E .5 
E.5 
E.8 
E.2 
E .9 
E.4 
E .10 
E.6 
E.3 
E .7 
E .7 
E .7 
E .7 
E.4 
E.3 
E.3 
E.2 
E.6 
E.3 
E.3 
E.2 
E.2 
E.2 
E.2 
E.3 
E.3 
E.B 
E.4 
E ,5 
E.3 
E.8 
E .7 
E .5 
E .7 
E.3 
E.2 
E.8 



TABLE E.1. ( contd) 

Constituent Method(a) Table 
93 Cyanogen GC/MS, Di r. lnj. E,4 
94 Cyanogen bromide GC/MS, Dir. lnj. E.4 
95 Cyanogen chloride GC/MS, Dir. lnj. E.4 
96 Cycasin Unavailable E .10 
97 2-Cyclohexyl-4,6-dinitrophenol SW-846, 827 0 E.3 
98 Cyclophosphamide Unavailable E.10 
99 Daunomycin Unavailable E.10 

100 DOD SW-846, 8080 E.6 
101 DOE SW-846, 8080 E.6 
102 DDT SW-846, 8080 E.6 
103 Di all ate Unavailable E.10 
104 Dibenz(a,h)acridine SW-846, 8270 E.3 
105 Dibenz(a,j)acridine SW-846, 827 0 E.3 
106 Dibenz(a,h)anthracene SW-846, 8270 E.3 
107 7H-Dibenzo(c,9)carbazole SW-846, 827 0 E.3 
108 Oibenzo(a,e)pyrene SW-846, 827 0 E.3 
109 Dibenzo(a,h)pyrene SW-846, 827 0 E.3 
110 Dibenzo(a,i)pyrene SW-846, 8270 E.3 
111 1,2-0ibromo-3-chloropropane SW-846, 8240 E.2 
112 1,2-Dibromoethane SW-846, 8240 E.2 
113 Oibromomethane SW-846, 8240 E.2 
114 Di-n-butyl phthalate SW-846, 8270 E.3 
115 Benzene, 1,2-dichloro SW-846, 827 0 E.3 
116 Benzene, 1,3-dichloro SW-846, 8270 E.3 
117 Benzene, 1,4-dichloro SW-846, 827 0 E.3 
118 Dichlorobenzene SW-846, 9020 E .7 
119 3, 3 • -Oi ch 1 urobenzi dine SW-846, 827 0 E.3 
120 1,4-Dichloro-2-butene SW-846, 8240 E.2 
121 Dichlorodifluoromethane SW-846, 8240 E.2 
122 1,1-Dichloroethane SW-846, 8240 E,2 
123 1,2-Dichloroethane SW-846, 8240 E.2 
124 trans-1,2-Dichloroethene SW-846, 8240 E.2 
125 Oichloroethylene SW-846, 9020 E .7 
126 1,1-Dichloroethylene SW-846, 8240 E.2 
127 Methylene chloride SW-846, 8240 E.2 
128 2,4-0ichlorophenol SW-846, 827 0 E.3 
129 2,6-Dichlorophenol SW-846, 827 0 E.3 
130 2,4-D SW-846, 8150 E.6 
131 Dichlorophenylarsine Unavailable E.10 
132 Dichloropropane SW-846, 9020 E. 7 
133 1,2-Dichloropropane SW-846, 8240 E.2 
134 Dichloropropanol GC/MS, Dir. lnj. E.4 
135 Dichloropropene SW-846, 9020 E .7 
136 1,3-Dichloropropene SW-846, 8240 E.2 
137 Dieldrin SW-846, 8080 E.6 
138 1,2:3,4-Diepoxybutane Unavailable E.10 

E.4 



TABLE E .1. (contd) 

Constituent Method(a) Table 

139 Diethylarsine SW-846, 8240 E.2 
140 N,N-Diethylhydrazine SW-846, 8240 E.2 
141 Carbophenoth ion SW-846, 8140 E .6 
142 0,0-Diethylphosphoric acid, 0-p-

nitrophenyl ester Unavailable E.9 
143 Diethyl phthalate SW-846, 827 0 E.3 
144 Thionazin Unavailable E.10 
145 Diethylstilbesterol SW-846, 8330 E.8 
146 Dihydrosafrole SW-846, 8270 E.3 
147 3,4-Dihydroxy-alpha-(methylamino)methyl 

benzyl alchol Unavailable E.10 
148 Diisopropylfluorophosphate Unstable E.9 
149 Oimethoate SW-846, 8140 E.6 
150 3,3 1 -Dimethoxybenzidine SW-846, 827 0 E.3 
151 p-Oimethylaminoazobenzene SW-846, 8270 E.3 
152 7 ,12-Dimethylbenz(a)anthracene SW-846, 8270 E.3 
153 3,3 1 Dimethylbenzidine SW-846, 8270 E.3 
154 Dimethylcarbamoyl chloride Unstable E .9 
155 1,1-0imethylhydrazine GC/MS, Dir. lnj. E.4 
156 1,2-Dimethylhydrazine GC/MS, Dir. lnj. E.4 
157 Thiofanox SW-846, 8270 E.3 
158 alpha,alpha-Dimethylphenethylamine SW-846, 827 D E.3 
159 2,4-Dimethylphenol SW-846, 8270 E.3 
160 Dimethyl phthalate SW-846, 827 0 E.3 
161 Dimethyl sulfate Unstable E.9 
162 Di nitrobenzene SW-846, 8270 E.3 
163 4,6-Dinitro-o-cresol and salts SW-846, 8270 E.3 
164 2,4-Dinitrophenol SW-846, 827 0 E.3 
165 2,4-0initrotoluene SW-846, 8270 E.3 
166 2,6-0initrotoluene SW-846, 827 0 E.3 
167 Oi-n-octy1 phthalate SW-846, 827 D E.3 
168 1,4-0ioxane SW-846, 8240 E.2 
169 Oi phenyl amine SW-846, 8270 E.3 
17 0 1,2-0iphenylhydrazine SW-846, 827 0 E.3 
171 Oi-n-propylnitrosamine SW-846, 827 0 E.3 
17 2 Oisulfoton SW-846, 8140 E.6 
17 3 2,4-0ithiobiuret Unavailable E.10 
17 4 Endosulfan SW-846, 8080 E.6 
17 5 Endri n SW-846, 8080 E.6 
17 6 Ethyl carbamate GC/MS, Dir. lnj. E.4 
177 Ethyl cyanide GC/MS, Oir. Inj. E.4 
178 Ethylenebisdithiocarbamic acid Unavailable E.10 
179 Ethyleneimine SW-846, 827 0 E.3 
180 Ethylene oxide GC/MS, Dir. lnj. E.4 
181 Ethylenethiourea SW-846, 8330 E.8 
182 Ethyl methacrylate SW-846, 8240 E.2 

E,5 



TABLE E.1. (cant d) 

Constituent Method(a) Table 
183 Ethyl methanesulfonate SW-846, 8270 E.3 
184 Fluoranthene SW-846, 827 0 E.3 
185 Fluorine Unstable E.9 
186 2-Fluoroacetamide Unavailable E.1o 
187 Fluoroacetic acid GC/MS, Oir. lnj. E.4 
188 Formaldehyde SW-846, 8240 E.2 
189 Formic acid Unavailable E.10 
190 Glycidylaldehyde GC/MS, Oir. lnj. E.4 
191 Halomethane SW-846, 9020 E .7 
192 Heptachlor SW-846, 8080 E.6 
193 Heptachlor epoxide SW-846, 8080 E.6 
194 Hexachlorobenzene SW-846, 8270 E.3 
195 Hexachlorobutadiene SW-846, 827 0 E.3 
196 Lindane and isomers SW-846, 8080 E.6 
197 Hexachlorocylopentadiene SW-846, 827 0 E.3 
198 Hexachloroethane SW-846, 8270 E,3 
199 Hexachlorohexahydro-endo,endo-

dimethanonaphthalene Unavailable E.10 
200 Hexachlorophene SW-846, 827 0 E.3 
201 Hexachloropropene SW-846, 827 0 E.3 
202 Hexaethyl tetraphosphate Unavailable E .10 
203 Hydrazi ne GC/MS, Oir. lnj. E.4 
204 Hydrocyanic acid SW-846, 9010 E.8 
205 Hydrofluoric acid Unstable E .9 
206 Hydrogen sulfide SW-846 , 8240 E .2 
207 Hydroxydimethylarsine oxide Unavailable E.10 
208 lndeno(1,2,3-cd)pyrene SW-846, 827 0 E.3 
209 Iodomethane SW-846, 8240 E.2 
210 Iron Dextran Unavailable E.10 
211 Methyl isocyanate Unstable E .9 
212 Isobutyl alcohol GC/MS, Oi r. lnj. E.4 
213 Isosafrole SW-846, 827 0 E.3 
214 Kepone Unavailable E.10 
215 Lasiocarpine Unavailable E.10 
216 Lead and compounds SW-846, 6010 E.5 
217 Lead acetate SW-846, 6010 E.5 
218 Lead phosphate SW-846, 6010 E.5 
219 Lead subacetate Unavailable E.10 
220 Maleic anhydride Unstable E.9 
221 Maleic hydrazide SW-846, 827 0 E.3 
222 Malononitrile SW-846, 827 0 E.3 
223 Melphalan SW-846, 827 0 E.3 
224 Mercury Fulminate Unavailable E.10 
225 Mercury and compounds SW-846, 7 47 0 E.5 
226 Methacrylonitrile SW-846, 8240 E.2 
227 Methanethiol SW-846, 8240 E.2 
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TABLE E.1. (contd) 

Constituent Method(a) Table 

22B Methapyrilene SW-B46, B27 0 E.3 
229 Metholonyl SW-B46, B270 E.3 
230 Methoxychlor SW-B46, BOBO E.6 
231 2-Methylaziridine SW-B46, B270 E.3 
232 3-Methylcholanthrene SW-B46, B27 0 E.3 
233 Methyl chlorocarbonate Unstable E .9 
234 4,4'-Methylenebis(2-chloroaniline) SW-B46, B27 0 E.3 
235 Methyl ethyl ketone SW-B46, B240 E.2 
236 Methyl hydrazine GC/MS, Oir. lnj. E.4 
237 2-Methyllactonitrile SW-B46, B27 0 E.3 
23B Methyl methacrylate SW-B46, B240 E.2 
239 Methyl methanesulfonate SW-B46, B27 0 E.3 
240 2-Methyl-2-(methylthio)propionaldehyde 

-o-(methylcarbonyl) oxime SW-B46, B27 0 E.3 
241 N-Methyl-N'-nitro-N-nitrosoguanidine Unavailable E.10 
242 Methyl parathion SW-B46, B140 E.6 
243 Methylthiouracil SW-B46, B27 0 E.3 
244 Mustard gas Unavailable E.10 
245 Naphthalene SW-B46, B27 0 E.3 
246 1,4-Naphthoquinone SW-B46, B270 E.3 
247 1-Naphthylamine SW-B46, B27 0 E.3 
24B 2-Naphthylamine SW-B46, B270 E.3 
249 1-Naphthyl-2-thiourea SW-B46, B330 E.B 
250 Nickel and compounds SW-B46, 6010 E.5 
251 Nickel carbonyl Unavailable E .10 
252 Nickel cyanide SW-B46, 6010 E.5 
253 Nicotine and salts SW-B46, B27 0 E.3 
254 Nitric oxide Unavailable E.10 
255 p-Nitroaniline SW-B46, B27 0 E.3 
256 Nitrobenzine SW-B46, B270 E.3 
257 Nitrogen dioxide Unstable E .9 
25B Nitrogen mustard and hydrochloride 

salt Unavailable E.10 
259 Nitrogen mustard N-Oxide and hydro-

chloride salt Unavailable E.10 
260 Nitroglycerine Unavailable E.10 
261 4-Nitrophenol SW-B46, B270 E.3 
262 4-Nitroquinoline-1-oxide Unavailable E.10 
263 Nitrosamine SM-417 E .7 
264 N-Nitrosodi-n-buty1amine SW-846, B27 0 E.3 
265 N-Nitrosodiethanolamine SW-B46, 8270 E .3 
266 N-Nitrosodiethylamine SW-B46, B27 0 E.3 
267 N-Nitrosodimethylamine SW-B46, B27 0 E.3 
26B N-Nitroso-N-ethylurea Unavailable E .10 
269 N-Nitrosomethylethylamine SW-B46, B27 0 E.3 
270 N-Nitroso-N-methylurea Unavailable E.10 
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TABLE E.1. (contd) 

Constituent 

271 N-Nitroso-N-methylurethane 
272 N-Nitrosomethylvinylamine 
273 N-Nitrosomorpholine 
274 N-Nitrosonornicotine 
275 N-Nitrosopiperidine 
276 Nitrosopyrrol idi ne 
277 N-Nitrososacrosi ne 
278 5-Nitro-o-toluidi ne 
279 Oct amethyl pyprophosphorami de 
280 Osmium tetroxide 
281 Endothol 
282 Paraldehyde 
283 Parathion 
284 Pentachlorobenzene 
285 Pentachloroethane 
286 Pentachloronitrobenzene 
287 Pentachlorophenol 
288 Phenacetin 
289 Phenol 
290 Phenylenediamine 
291 Phenylmercury acetate 
292 N-Phenylthiourea 
293 Phosgene 
294 Phosphine 
295 Phorate 
296 Famphur 
297 Phthalic acid esters 
298 Phthalic anhydride 
299 2-Picoline 
300 Polychlorinated biphenyl 
301 Potassium cyanide 
302 Potassium silver cyanide 
303 Pronamide 
304 1,3-Propanesultone 
305 n-Propylamine 
306 Propylthiouracil 
307 2-Propyn-1-ol 
308 Pyridine 
309 Reserpine 
310 Resorcinol 
311 Saccharin and salts 
312 Safrol 
313 Selenious acid 
314 Selenium and compounds 
315 Selenium sulfide 
316 Selenourea 

E.8 

Method(a) 

SW-846, 827 0 
SW-846, 827 0 
SW-846, 827 0 
SW-846, 8270 
SW-846, 827 0 
SW-846, 8270 
Unavailable 
SW-846, 8270 
Unavailable 
SW-846, 6010 
Unavailable 
GC/MS, Dir. lnj. 
SW-846, 8140 
SW-846, 8270 
SW-846, 8240 
SW-846, 8270 
SW-846, 827 0 
SW-846, 827 0 
SW-846, 827 0 
SW-846, 827 0 
Unavailable 
SW-846, 8330 
Unstab 1 e 
Unavailable 
Unstable 
Unstable 
SW-846, 827 0 
Unstable 
SW- 846 , 827 0 
SW-846, 8080 
SW-846, 9010 
SW-846, 6010 
SW-846, 827 0 
Unavailable 
GC/MS, Oir. lnj. 
Unavailable 
GC/MS, Dir. lnj. 
SW-846, 8240 
SW-846, 827 0 
SW-846, 8270 
Unavailable 
SW-846, 827 0 
SW-846, 77 40 
SW-846, 7740 
SW-846, 77 40 
Unavailable 

Table 

E.3 
E.3 
E.3 
E.3 
E.3 
E.3 
E .10 
E.3 
E.10 
E.5 
E .10 
E.4 
E.6 
E.3 
E.2 
E.3 
E.3 
E.3 
E.3 
E.3 
E.10 
E.8 
E .9 
E.10 
E.9 
E .9 
E.3 
E.9 
E.3 
E.6 
E.8 
E.5 
E.3 
E .10 
E.4 
E.10 
E.4 
E.2 
E.3 
E.3 
E .10 
E .3 
E.5 
E.5 
E.5 
E .10 



TABLE E.l. (contd} 

Constituent Method(a} Table 

317 Silver and compounds SW-846, 6010 E.5 
318 Si 1 ver cyanide SW-846, 6010 E.5 
319 Sodium cyanide SW-846, 9010 E.8 
320 Streptozotocin Una vail able E.10 
321 Strontium sulfide SW-846, 6010 E.5 
322 Strychnine and salts SW-846, 827 0 E.3 
323 1,2,4,5-Tetrachlorobenzene SW-846, 8270 E.3 
324 TCDD EPA #613 E.10 
325 Tetrachloroethane SW-846, 8240 E.2 
326 1,1,1,2-Tetrachlorethane SW-846, 8240 E.2 
327 1,1,2,2-Tetrachlorethane SW-846, 8240 E.2 
328 Tetrachlorethylene SW-846, 8240 E.2 
329 Tetrachloromethane SW-846, 8240 E.2 
330 2,3,4,6-Tetrachlorophenol SW-846, 8270 E.3 
331 Tetraethyldithiopyrophosphate Unstable E .9 
332 Tetraethyl lead Unavailable E.10 
333 Tetraethyl pyrophosphate SW-846, 8140 E.6 
334 Tetranitromethane Unavailable E.10 
335 Thallium and compounds SW-846, 7840 E.5 
336 Thallic oxide SW-846, 7840 E.5 
337 Thallium (1} acetate SW-846, 7840 E.5 
338 Thallium (1} carbonate SW-846, 7840 E.5 
339 Thallium (1} chloride SW-846, 7840 E.5 
340 Thallium (1) nitrate SW-846, 7840 E.5 
341 Thallium selenite SW-846, 7840 E.5 
342 Thallium (1} sulfate SW-846, 7840 E.5 
343 Thi oacetami de Unavailable E .10 
344 Thiosemicarbazide Unavailable E.10 
345 Thiourea SW-846, 8330 E.8 
346 Thiuram SW-846, 8270 E.3 
347 Toluene Sl~-846, 8240 E.2 
348 Toluenediamine SW-846, 8270 E.3 
349 a-Toluidine hydrochloride SW-846, 827 0 E.3 
350 Tolulene diisocyanate Unstable E.9 
351 Toxaphene SW-846, 8080 E.6 
352 Bromoform SW-846, 8240 E.2 
353 1,2,4-Trichlorobenzene SW-846, 827 0 E.3 
354 1,1,1-Trichloroethane SW-846, 8240 E .2 
355 1,1,2-Trichloroethane SW-846, 8240 E.2 
356 Trichloroethene SW-846, 8240 E .2 
357 Trichloromethanethiol SW-846, 8240 E.2 
358 Trichloromonofluoromethane SW-846, 8240 E.2 
359 2,4,5-Trichlorophenol SW-846, 827 0 E.3 
360 2,4,6-Trichlorophenol SW-846, 8270 E.3 
361 2,4,5-T SW-846, 8150 E.6 
362 2,4,5-TP (Silvex} SW-846, 8150 E.6 
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TABLE £.1. (contd) 

Constituent 

363 Trichloropropane 
364 1,2~3-Trichloropropane 
365 0,0,0-Triethyl phosphorothioate 
366 sym-Trinitrobenzene 
367 Tris(l-aziridinyl) phosphine sulfide 
368 Tris(2,3-dibromopropyl) phosphate 
369 Trypan blue 
370 Uracil mustard 
371 Vanadic acid, ammonium salt 
37 2 Va nadi urn pentoxi de 
373 Vinyl chloride 
37 4 Zinc cyanide 
375 Zinc phosphide 

Method(a) 

SW-846, 8240 
SW-846, 8240 
SW-846, 827 0 
SW-846, 827 0 
Unstab 1 e 
SW-846, 827 0 
Unavailable 
Unavailable 
SW-846, 6010 
SW-846, 6010 
SW-846, 8240 
SW-846, 6010 
SW-846, 6010 

Table 

£.2 
£.2 
£.3 
£.3 
E .9 
£.3 
E .10 
E .10 
£.5 
E .5 
£.2 
£.5 
£.5 

(a) SW-846: Environmental Protection Agency (EPA). 1982. Test Methods for 
Evaluating Solid Waste - Chemical/Physical Methods, SW-846. 

SM: 

AOAC: 

EPA, Washington. D.C. 
American Public Health Association (APHA). 1985. Standard 
Methods for the Examination of Water and Wastewater. APRA, 
Washington, D.C. 
Journal of the Association of Official Analytical Chemists. 
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TABLE E.2. Volatile Organics 

7 Acrolein 
9 Acrylonitrile 

31 Benzene 
47 Bis(chloromethyl)ether 
49 Bromoacetone 
50 Methyl bromide 
59 Carbon disulfide 
72 Chlorobenzene 
76 2-Chloroethyl vinyl ether 
77 Chloroform 
78 Methyl chloride 
79 Chloromethyl methyl ether 
91 Crotonaldehyde 

111 1,2-Dibromo-3-chloropropane 
112 1,2-Dibromoethane 
113 Dibromomethane 
120 1,4-Dichloro-2-butene 
121 Dichlorodifluoromethane 
122 1,1-Dichloroethane 
123 1,2-Dichloroethane 
124 trans-1,2-Dichloroethene 
126 1,1-Dichloroethylene 
127 Methylene chloride 
Trichloromonofluoromethane 
133 1,2-Dichloropropane 
136 1,3-Dichloropropene 
139 Diethylarsine 
140 N,N-Diethylhydrazine 

E.ll 

168 Oi oxane 
182 Ethylmethacrylate 
188 Formaldehyde 
206 Hydrogen sulfide 
209 lodomethane 
226 Methacrylonitri le 
227 Methanethiol 
235 Methyl ethyl ketone 
238 Methyl methacrylate 
285 Pentachloroethane 
308 Pyridine 
325 Tetrachloroethane 
326 1,1,1,2-Tetrachlorethane 
327 1,1,2,2-Tetrachlorethane 
328 Tetrachlorethylene 
329 Tetrachloromethane 
347 Toluene 
352 Bromoform 
354 1,1,1-Trichloroethane 
355 1,1,2-Trichloroethane 
356 Trichloroethane 
357 Trichloromethanethiol 
358 

363 Trichloropropane 
364 1,2,3-Trichloropropane 
373 Vinyl chloride 



TABLE E.3. Semivolatlle Organics 

2 Acetophenone 
3 Warfarin 
4 2-Acetylaminofluorene 

14 4-Aminobyphenyl 
16 5-(Aminomethyl}-3-ioxazolol 
17 Amitrole 
18 Aniline 
20 Aramite 
25 Auramine 
29 Benz[c]acridine 
30 Benz[a]anthracene 
33 Benzene, dichloromethyl 
34 Benzenethoil 
35 Benzidine 
36 Benzo[b]fluoranthene 
37 Benzo[j]fluoranthene 
3B Benzo[a]pyene 
39 p Benzoquinone 
41 Benzyl chloride 
43 Bis(2-chloroethoxy)methane 
44 Bis(2-chloroethyl) ether 
45 Chlornaphazine 
46 Bis(2-chloroisopropyl)ether 
4B Bis(2-ethylhexyl) phthalate 
51 4-Bromophenyl phenyl ether 
54 Butyl benzyl phthalate 
55 2-sec-Butyl-4,6-dinitrophenol 
64 Chlorinated benzenes 
70 Chloroalkyl ethers 
71 p-chloroaniline 
74 p-Chloro-m-cresol 
75 1-Chloro-2,3-epoxypropane 
80 2-Chloronaphthalene 
81 2-Chlorophenol 
85 Chrysene 
90 Cresols 
97 2-Cyclohexyl-4,6-dinitrophenol 

104 Dibenz[a,h]acridine 
105 Oibenz[a,j] acridine 
106 Dibenz[a,h]anthracene 
107 7H-Dibenzo[c,g]carbazole 
108 Dibenzo[a,e]pyrene 
109 Oibenzo[a,h]pyrene 
110 Oibenzo[a,e]pyrene 
114 Di-n-butyl phthalate 
115 1,2-Dichlorobenzene 
116 1,3-0ichlorobenzene 
117 1,4-0ichlorobenzene 

119 3,3 1 -0ichlorobenzidine 
128 2,4-Dichlorophenol 
129 2,6-Dichlorophenol 
143 Diethyl phthalate 
146 Oihydrosafrole 
150 3,3 1 -Dimethoxybenzidine 
151 p-Dimethylaminoazobenzene 
152 7,12-Dimethylbenz[a]anthracene 
153 3,3 1 -Dimethylbenzidine 
157 Thiofanox 
158 Alpha,alpha-Dimethlphenethylamine 
159 2,4-Dimethylphenol 
160 Dimethyl phthalate 
162 Dinitrobenzene 
163 4,6-0initro-o-cresol and salts 
164 2,4-Dinitrophenol 
165 2,4-Dinitrotoluene 
166 2,6-Dinitrotoluene 
167 Di-n-octyl phthalate 
169 Diphenylamine 
170 1,2-Diphenylhydrazine 
171 Oi-n-propylnitrosamine 
179 Ehtyleneimine 
183 Ethyl methanesulfonate 
184 Fluoranthene 
194 Hexachlorobenzene 
195 Hexachlorobutadiene 
197 Hexachlorocyclopentadiene 
198 Hexachloroethane 
200 Hexachlorophene 
201 Hexachloropropene 
203 Hydrazine 
208 lndeno(1,2,3-cd}pyrene 
213 Isosafrole 
221 Maleic hydrazide 
222 Malononitrile 
223 Melphalan 
228 Methapyrilene 
229 Metholonyl 
231 2-Methylaziridine 
232 3-Methylcholanthrene 
234 4,4 1 -Methylenebis(2-chloroaniline) 
237 2-Methyllactonitrile 
239 Methyl methanesulfonate 
240 2-Methyl-2-(methylthio) 

propionaldehyde-o
(methylcarbonyl)oxime 

243 Methylthiouracil 
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TABLE E.3. (contd) 

245 Naphthalene 
246 1,4-Naphthoquinone 
247 1-Naphthylamine 
248 2-Naphthylamine 
253 Nicotine and salts 
255 p-Nitroaniline 
256 Nitrobenzine 
261 4-Nitrophenol 
264 N-Nitrosodi-n-butylamine 
265 N-Nitrosodiethanolamine 
266 N-Nitrosodiethylamine 
267 N-Nitrosodimethylamine 
269 N-Nitrosomethylethylamine 
271 N-Nitroso-N-methylurethane 
27 2 N-Ni t rosomethyl vinyl amine 
273 N-Nitrosomorpholine 
274 N-Nitrosonornicotine 
275 N-Nitrosopiperidine 
276 Nitrosopyrrolidine 
278 5-Nitro-o-toluidine 
284 Pentachlorobenzene 
286 Pentachloronitrobenzene 
287 Pentachlorophenol 
288 Phenacetin 
289 Phenol 
290 Phenylenediamine 
297 Phthalic acid esters 
299 2-Picoline 
303 Pronamide 
309 Reserpine 
310 Resorcinol 
312 Safrol 
322 Strychnine and salts 
323 1,2,4,5-Tetrachlorobenzene 
330 2,3,4,6-Tetrachlorophenol 
346 Thiuram 
348 Toluenediamine 
349 a-Toluidine hydrochloride 
353 1,2,4-Trichlorobenzene 
359 2,4,5-Trichlorophenol 
360 2,4,6-Trichlorophenol 
365 0,0,0-Triethyl phosphorothioate 
366 sym-Trinitrobenzene 
368 Tris(2,3-dibromopropyl) phosphate 
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TABLE E.4. Organics by GCjMS Direct Injection 

1 Acetonitrile 
8 Acrylamide 

12 Allyl alcohol 
61 Chloral 
69 Chloroacetaldehyde 
83 3-Chloropropionitrile 
93 Cyanogen 
94 Cyanogen bromide 
95 Cyanogen chloride 

134 Dichloropropanol 
155 1,1-Dimethyl hydrazine 307 
156 1,2-Dimethyl hydrazine 

176 Ethyl carbamate 
177 Ethyl cyanide 
180 Ethylene oxide 
187 Fluoroacetic acid 
190 Glycidylaldehyde 
203 Hydrazi ne 
212 Isobutyl alcohol 
236 Methyl hydrazine 
282 Paraldehyde 
305 n-Propylamine 

2-Propyn-1-ol 

TABLE E.5. Constituents that Only Require Analysis for Metal Species 

19 Antimony, NOS 
21 Arsenic and compounds, NOS 
22 Arsenic acid 
23 Arsenic pentoxide 
24 Arsenic trioxide 
27 Barium and compounds 
28 Barium cyanide 
42 Beryllium and compounds, NOS 
56 Cadmium and compounds, NOS 
57 Calcium chromate 
84 Chromium and compounds, NOS 
88 Copper cyanide 

216 Lead and compounds, NOS 
217 Lead acetate 
218 Lead phosphate 
225 Mercury and compounds, NOS 
250 Nickel and compounds, NOS 
252 Nickel cyanide 
280 Osmium tetroxide 

E.14 

302 Potassium silver cyanide 
313 Selenious acid 
314 Selenium and compounds, NOS 
315 Selenium sulfide 
317 Si 1 ver and compounds, NOS 
318 Silver cyanide 
321 Strontium sulfide 
335 Thallium and compounds, NOS 
336 Thallic oxide 
337 Thallium acetate 
338 Thallium carbonate 
339 Thallium chloride 
340 Thallium nitrate 
341 Thallium selenite 
342 Thallium sulfate 
371 Vanadic acid, ammonium salt 
372 Vanadium pentoxide 
37 4 Zinc cyanide 
37 5 Zinc phosphate 



TABLE E.6. 

11 Aldrin 
63 Chlordane 
73 Chlorobenzilate 

100 DDD 
101 DDE 
102 DDT 
130 2,4-D 
137 Dieldrin 
141 Carbophenothion 
149 Dimethoate 
172 Disulfoton 
17 4 Endosulfan 

Pesticides/Herbicides 

17 5 Endri n 
192 Heptachlor 
193 Heptachlor epoxide 
196 Lindane and isomers 
230 Methoxychlor 
242 Methyl parathion 
283 Parathion 
300 Polychlorinated biphenyl 
333 Tetraethylpyrophosphate 
351 Toxaphene 
361 2,4,5-T 
362 2,4,5-TP Silvex 

TABLE E,7. Compounds To Be Analyzed By Class 

TOX: 

65 Chlorinated ethane 
66 Chlorinated fluorocarbons 
67 Chlorinated naphthalene 
68 Chlorinated phenol 

118 Dichlorobenzene 
125 Dichloroehtylene 
132 Dichloropropane 
135 Dichloropropene 
191 Halomethane 

E.15 

TOC: 

87 Coal tars 
89 Creosote 

Ammonium: 

263 Nitrosamine 



TABLE E.S. Miscellaneous Organics and Inorganics 

86 Citrus red No. 2 
92 Cyanide 
58 Calcium cyanide 

204 Hydrocyanic acid 
301 Potassium cyanide 
319 Sodi urn cyanide 
292 N-Phenylthi ourea 

345 Thiourea 
6 1-Acetyl-2-thiourea 

82 1-(o-Chlorophenyl)thiourea 
145 Diethylstilbesterol 
181 Ethylenethi ourea 
249 1-Naphthyl-2-thi ou rea 

TABLE E.9. Constituents Unstable in Water 

5 Acetyl chloride 
13 Aluminum phosphide 
40 Benzotrichloride 
53 2-butanone peroxide 
60 Carbon oxyfluoride 

142 D,O Diethylphosphoric 
acid, 0-p-nitrophenyl ester 

148 Diisopropylfluorophosphate 
154 Dimethylcarbamoyl chloride 
161 Dimethyl sulfate 
185 F 1 uori ne 
205 Hydrofluoric acid 

E.16 

211 Methyl isocyanate 
220 Maleic anhydride 
233 Methyl chlorocarbonate 
257 Nitrogen dioxide 
293 Phosgene 
295 Phorate 
296 Famphur 
298 Phthalic anhydride 
331 Tetraethyldithiopyrophosphate 
350 Toluene diisocyanate 
367 Tris (1-aziridinyl). 

phosphine sulfide 



T~BLE E.10. Constituents For Which Adequate Analysis Is Unavailable 

10 Afl atoxi ns 241 N-methyl-N'-nitro-N-
15 Mitomycin C nitrosoguanidi ne 
26 ~zaseri ne 244 Mustard gas 
32 Benzenearsoni c acid 251 Nickel carbonyl 
52 Brucine 254 Nitric oxide 
62 Chlorambucil 258 Nitrogen mustard - HCl salt 
96 Cycasin 259 Nitrogen mustard N-oxide 
98 Cyclophosphamide and HCl salt 
99 Daunomycin 260 Nitroglycerin 

103 Dial late 262 4-nitroquinoline 
131 Dichlorophenylarsine 268 N-Nitroso-N-ethylurea 
138 1,2:3,4 Diepoxybutane 270 N-Nitroso-N-methylurea 
144 Th ion azi n 277 N-nitrososacrosine 
147 3,4-dihydroxy-alpha-(methylamino) 279 Octamethylpyrophosphoramide 

methyl benzyl alcohol 281 Endothol 
17 3 2,4-dithiobiuret 291 Phenylmercury acetate 
178 Ethylenebisdithiocarbamic acid 294 Phosphine 
186 2-fluoroacetamide 304 1,3-propanesultone 
189 Formic acid 306 Propylthiouracil 
199 Hexachlorohyxahydro-endo, 311 Saccharin and salts 

endo-dimethanonaphthalene 316 Selenourea 
202 Hexaethyl tetraphosphate 320 Streptozotoci n 
207 Hydrosydimethylarsine oxide 332 Tetraethyl lead 
214 Kepone 334 Tetranitromethane 
210 Iron dextran 343 Thioacetamide 
215 Lasiocarpine 344 Thiosemicarbazide 
219 Lead subacetate 369 Trypan blue 
224 Mercury fulminate 370 Uraci 1 mustard 

E.17 
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APPENDIX F 

QUALITY ASSURANCE PLAN 

This appendix presents the text of the Quality Assurance Plan used for the 

RCRA Compliance Project. The Plan is uesed to identify specific elements of 

the QA Program that are applicable to the project. 

The QA Plan includes information on: project organization, the QA 

Program; design control and method review; procurement; instructions, 

procedures, and drawings; document control; identification and control of 

items; performance of inspections and tests; control of measuring and test 

equipment; status of inspection, test, and operating conditions; nonconformance 
and corrective actions; and QA records and audits. 
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Ground-~Jater Mon1 taring Project 

QA PLAN INDEX 

Applies 

1.1 OrganizatiOn 
1 .1.1 OAO Organization 
1.1.2 QAO Responsibilities 

• • • 
2.1 QA Program I 

2.1.1 Applicability I 
2.1.2 QA Plans I 
2.1.3 Personnel Qualifications and Training I 
2.1.4 QA Program Review I 

2.2 QA Planning I 
2.2.1 Project QA Plan I 
2.2.2 Activity QA Plan 0 
2.2.3 Revision I 
2.2.4 Close-Out 1 

2.3 Job Quality Plan-applies to work performed by Facilities 
Engineering Section and Major Projects and Planning 
Organizations 
2.3.1 Requirements 
2.3.2 Preparation and Approval 
2.3.3 Revisions 
2.3.4 Records 

3.1 Design Control and Method Review 0 
3.1.1 Des1gn Planning 0 
3.1.2 Project Approach and Method I 
3.1.3 Des1gn and Engineermg Control 0 

3.1.3.1 Design Document Control 0 
3.1 .3.1 (3) Non-Official Engineering 

Drawmgs I 
3.1.3.2 Des1gn Cnteria 0 
3.1 .3.3 Design Configuration Control 0 
3.1 .3.4 Engineering Hold Points 0 
3.1.3.5 Modifications 0 

3.1.4 Calculation (Data) verification 0 
3.1.5 Interface Controls 0 
3.1.6 Design Rev1ew and Verification 0 

3.1.6.1 Des1gn Data on OED 0 
3.1.6.2 Engmeercng Work in Support of 

Design 
3.1.6.3 Formal Design Review 
3.1.6.4 Development Testing 

3.1 . 7 Revisions 

0 
0 
0 

• 
4.1 Procurement-Applies if a purchase requisition IS processed 

~ RE\flb) 

• 0 
0 

• • 0 

• 0 

• 0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

• 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

1 

1 

1 

1 

(procurement or subcontract) I 
4.1.1 Procurement/Subcontract Document 

Preparation and Approval 
4.1.2 Source Inspection Activities 
4.1.3 Supplier/Subcontractor Selection 
4.1.4 Procurement Document Close-Out 

5.1 Instructions. Procedures. and Drawings 
5.1. t ldent. & Content 
5.1.2 Transm1t of QA Reo. 
5.1.3 Compliance 

• • • • 
(a)W/C-W1th clanhcauon presented 1n this QA Plan 
{b)REV-Indicat~s rev1s10n number m which changes were made 
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QA PLAN INDEX (cont'd) 

Applies WIC REV -
6.1 Doc•Jment Control • • 

6.1 I Control of Select Documents • • 
6.1.1 Rev1S1ons • • 

7.1 IdentificatiOn and Control of Items • • 
7.1.1 Identification and Control • 0 
7.1.1 Traceability • 0 

8.1 Control of Spec1al Processes 0 0 
8.1.1 Process Controls 0 0 
8.1.2 Process Selection 0 0 

9.1 Performance of Inspections and Tests • • 1 
9.1.1 Receiving Inspection • 0 
9.1 .2 Other Inspections {Nonrec_eiving) • 0 
9.1.3 Content of ITI • 0 
9.1.4 Records, Tagging and Noncomformances • 0 

10.1 Control of Measuring and Test Equipment • • 
10.1.1 Basic Responsiblities • 0 
10.1.2 Performance Checks • 0 
1 0.1.3 Calibration of M& TE • 0 
10.1.4 Calibration Discrepancy • 0 
10.1.5 New Equipment • 0 
10.1.6 Records • 0 

11.1 Handlmg, Storage and Shippmg • 0 
11.1.1 General Guidance • 0 
11.1.2 Spec1al Instructions • 0 

12.1 Status of Inspection. Test & Operating Condition • • 
i 2.1.1 Status Indication Authorities • 0 
j 2.1.2 Status Indication Requirements • 0 

, 3.1 N''nconformance & Corrective Action • • 
13.1.1 Occurrences • 0 
13. 1.2 Control of Nonconforming Item • 0 
1 3.1.3 Corrective Action • 0 

14.1 OA. Records • • 1 
14.1.1 General Guidance • 0 
14.1.2 QA Record Requirement • 0 
14.1.3 t:.aboratory Record Books • • 

15.1 Audits- Applies When a project or activity is selecte~ as • part of the base for a QA audit. 

Additions • • 1 See Parts 1, 3, 6 and 10 
of this nA Plan 
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QA PLAN ED-41, REV I 
Projects: Hazardous Material Monitoring Project/RCRA 

Compliance Ground-Water Monitoring Project 

!. ORGANIZATION 

Page 4 of 19 

1.1. The relationship of the Quality Assurance Department (QAD) to other 
Battelle components is described in Section 1.1 of PNL-MA-65. 
PNL-MA-65 identifies the responsibilities of the QAD Manager, Manager 
of Quality Engineering, Quality Engineer, Lead Quality Assurance Aud
itor, and the Manager of Quality Control. 

In addition: 

1. The organizational structure of the HMMP and the RCRA Compliance 
Ground-Water Monitoring project is shown in Attachment A. As shown 
in the diagram, both projects fall under the supervision of the Manager 
for Hanford Environmental Programs. The relationship between the 
projects and the QAD is also shown. Analytical laboratories include 
the primary testing laboratory, (currently u.s. Testing) and various 
other laboratories used to provide quality control checks. The QC 
laboratories currently include facilities of PNL, HEHF and Westing
house Hanford Company, and may include in the future an independent 
offsite laboratory. 

2. The PNL Project Manager shall act as interface among project sponsors 
(UNC Nuclear Induotries, Westinghouse Hanford Company, and DOE-RL) and 
PNL regarding technical matters. The PNL Manager for Hanford Environ
mental and Occupational Health Programs shall act as interface for 
formal communications and matters regarding commitments. Status 
reports will be provided on a periodic basis according to agreements 
between PNL and the sponsors. 

3. The Project Manager is responsible for implementing this QA Plan. 

4. The responsibility of the Project Quality Control Task Leader is to 
coordinate quality control samples, screen results of QC sample analy
sis, and maintain records concerning laboratory performance. 

2. QA PROGRAM 

2.1. This QA Plan applies to the monitoring, sampling, chemical analyses, 
evaluation, and modeling activities for the HMMP and RCRA Compliance 
projects at the Hanford Site. 

2.1.1. This document is intended to apply to work being conducted 
by PNL under two projects: the Hazardous Materials Monitor
ing Project (HMMP) and the RCRA Compliance Ground-Water 
Monitoring Project. Unless otherwise stated, all parts of 
this plan shall apply to both projects. 
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Compliance Ground-Water Monitoring Project 

Page 5 of 19 

The HMMP, which is supported by the Department of Energy, -
involves monitoring for hazardous chemicals throughout the 
Hanford Site. The RCRA Compliance Project, supported by 
Westinghouse Hanford Company, and UNC Nuclear Industries 
involves ground-water monitoring for hazardous chemicals 
at the 300 Area Process Trenches and the 183-H Solar Eva
poration Basins. 

2.1.3. The Project Manager shall provide for the training of project 
personnel on the contents of this QA Plan and supporting 
procedures as necessary. This training shall be planned, 
performed, and documented as per PNL Administrative Procedure 
PAP-201, Rev. 1, which includes the following requirements: 

a. A resume of each contributor to the projects shall be 
in the project files. 

b. The Project Manager shall define training needs and 
methods. 

c. Training assignment, schedule, plan, and attendance 
shall be documented. 

d. Training records shall be retained by the Management 
Systems Department, Procedures and Training Coordination 
Section. 

2.2 Revision (2.2.3). The Project Manager shall notify the Quality 
Engineer of changes in project scope so that a revision to this QA 
Plan can be prepared and issued as needed. 

3. DESIGN CONTROL AND METHOD REVIEW 

3.1.2 Project approach and method of investigation for HMMP is 
described in the Project Plan for Hazardous Materials 
Monitorin~ Project for FY 1986, dated 10-01-85. The approach 
and metho for the RCRA Compliance Project is documented 
in Haz ous Waste Ground-Water Monitorin Plan (July 
1985 • Project pans an c anges in scope shall be 
discussed with or reviewed by the project sponsors. Such 
changes shall be documented in the project files. The 
project plan shall be approved by the Project Manager and 
Section Manager. 

(a) New compliance plans for each area are scheduled to be issued by 
August 1986. 
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Projects: Hazardous Material Monitoring Project/RCRA 

Compliance Ground-Water Monitoring Project 

In addition: 

1. Data Base Development 

Page 6 of 19 

A computer data base management system shall be used to store and 
retrieve field and laboratory data. Procedures for processing data 
into the RCRA data base shall be documented in the Hanford Ground
Water Data Base Management Guide and User's Manual. Before this 
manual is published, the procedures shall be controlled in accordance 
with Section 6.1. The Data-Handling Task Leader shall assure that 
the data base user•s manual fs current. 

Computer software used to generate project data bases (i.e., software / 
used to transfer data to the Hanford ground-water data base) has 
been verified. Changes to computer software shall be verified and 
documented. 

2. Field Records 

Radiation Protection Technologists (RPTs) shall fill out completely 
sign and date all required sampling records (e.g., forms and field 
logbook), noting any conditions that could affect interpretation of 
results. 

Information in the field logbook shall be reviewed, initialed and 
dated, including any changes by the Environmental Monitoring Supervisor 
or the Sample Collection Task Leader. 

Changes to the field logbook or to other sample collection records 
(e.g., Chain-of-Custody forms) will be initialled by the person making 
the change. 

3. Well Network Modification: Field Design Changes 

Field design changes of drilling configuration/specifications shall 
be at the discretion of the PNL geologist and shall be controlled in 
accordance with Procedure P-4,Change Control. All field changes and 
concurrence communications shall be documented in the PNL geologists•s 
field notebook and kept as a permanent project record. Any design 
changes shall be reflected in the as-built drawings. 

4. Data Base Records Verification and Security 

Data from the primary analytical laboratory shall be transferred to 
the data base using procedures documented in the Hanford Ground-Water 
Data Base Management Guide and User's Manual. 
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• Data on computer tapes, disks, and other memory devices shall be 
labeled with project name, title, and directory listing. 

• Master copies of computer data on tapes, disks, and other memory 
devices shall be stored in a secure manner that will protect them 
from tampering and/or damage. 

• Field data shall be entered into the data base by an assignee of 
the Data-Handling Task Leader and independently checked for accuracy 
and completeness and initialed by another assignee. Designation 
of assignees shall be documented. 

• The Data-Handling Task Leader shall assure the security of the data 
by limiting access to the system as necessary. Individuals working 
with the data base shall change passwords at least annually. 

• The Data Evaluation Task Leader shall review the data listing from 
the primary laboratory concurrently with transfer of data into the 
data base. Any suspect data will be checked with the primary 
laboratory and questions resolved and documented in project records. 

• All data rejected by the data base shall be listed in the printout 
sent to the Data Evaluation Task Leader, whose responsibility it 
shall be to review the list and resolve with the primary laboratory 
questions concerning the data. Resolution of rejected data shall 
be documented in project files. 

5. Data Base Contents and Use 

• Each computer run reported or used for reporting information in 
project reports shall have a copy of the output stored as a project 
record. The record shall include date, data source, program list
ing, and software identification. 

• Data and detection limits shall be reported in the data base. The 
magnitude of the uncertainty (bias) in each type of analysis may 
be estimated by the analysis of blanks and standard samples. 

• The magnitude of the precision of each type of analysis shall be 
estimated by the analysis of replicates. 

• The analysis of data shall be documented and traceable from the 
primary source to reported results, including all assumptions, 
interpretation, and calculations. 

• Data from interlab comparisons should be included in the data base, 
and noted as such. 
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• Computerized data files shall contain pertinent field and lab 
notations that may affect the interpretation of the results. 

o Data that are suspect (out of range as determined using control 
charts or other checks and statistical analysis) shall be flagged 
as such in order to caution users of such data. Suspect data 
will be brought to the attention of the laboratory by the Data 
Evaluation Task Leader for possible corrective action. Resolution 
of suspect data shall be documented in project records and traceable 
to the reviewer, data base, and date. 

6. System Maintained Software and Support Software 

System maintained software is software that is installed and main
tained at the computer system level rather than at the user level 
(e.g., commercial software such as LOTUS 1-2-3, RS/1, or D!SSPLA). 

Support software is I) Software that may be easily and exactly 
verified, and that performs a simple function such as, change in 
data format or plotting of data, or 2) A stream of commands or 
sequence of streams of commands executed to utilize system main
tained software (the system maintained software generates reportable 
results). 

When an application of such software is to be reported to a sponsor, 
the following control of application runs is required. 

• Code documentation shall be located in files of (or available to) 
the user. A description of the configuration of hardware shall 
be included as a project record. Support and system-maintained 
software shall be identified by version number and date. 

• Record of application runs, program and results, including a listing 
of the application (referenced to the application program) shall 
be maintained in project files and identify date, program, user, 
data and results document. 

The user, or his designee, shall review, initial and date application 
runs to confirm that results are reasonable. 
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7. 

The acquired Coupled Fluid, Energy, and Solute Transport (CFEST} 
code, developed under another PNL program for license-related appli
cation, will be calibrated to model ground-water flow and tritium 
transport in the unconfined aquifer at Hanford. The code is to be 
enhanced to simulate the movement of hazardous chemical constituents 
in ground water. 

Computer software design, development and application shall be docu
mented by the Model Enhancement Task Leader. This documentation, as 
a minimum, shall address the following: 

• Software design/development 
• Testing and verification of software and modifications 
• Configuration control of software versions 
• Storage of software master copies. 

Computer Software Control 

A code package for computer software design and development shall be 
maintained that includes the following documentation: 

• A description of the problem to be solved or the purpose of the code 
• A description of the computer language and operating system to whicn 

the code is adapted 
• Input requirements 
• Variables used 
• Description of numerical methods and mathematical models 
• A record of the programming progress, problems, and changes made 
• User instructions 
• Record of computer implementation of the mathematical models 
• Explanation of assumptions, parameters, limitations and theory of 

the model 
• Code listing. 

Computer software developed and subsequent modifications shall be 
tested and verified by comparison with results from hand calculations. 

For codes developed or modified under this project, verification 
procedures or test plans, controlled in accordance with Section 6.1, 
shall be prepared identifying the test cases to be run, the input 
data to be used, the acceptance criteria, and the expected results. 
The record of verification tests shall be made a part of the code 
package and maintained in project files. Acquired codes, such as 
CFEST, shall be reviewed by the Model Enhancements Task Leader for 
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adequacy with the project, as well as adequate documentation (i.e., 
user's guide/instructions, verification/tests and results). This 
review shall be documented and retained as a project record. 

7. Technical/Management Review 

A review team (see organization chart, Attachment A) shall be employed 
to provide technical and management review of documents. 

Prior to release or issue, reports, studies, and analyses shall be 
reviewed by member(s) of the review team not directly responsible 
for the work being reviewed. In this review, reviewers shall, as 
applicable, assess the adequacy of the data and equations used, 
duplicate calculations to check the accuracy of the calculations being 
reviewed, and assess the appropriateness of assumptions being made. 
The comments shall be documented by written response to the author 
and shall be resolved by the author. All records of technical/ 
management review shall be stored in project files. 

4. PROCUREMENT 

4.1. This section shall apply to all items and services that are procured 
via purchase requisition and purchase order or contract documents. 
If receiving inspection is required (as specified in PNL-MA-65, 
Section 4.1.!.4.), then the applicable parts of Sections 9.1 
(Inspection and Test) and 12.1 (Inspection, Test, and Operating 
Status) shall apply. 

4.I.l Subcontractors responsible for the analysis of samples shall 
be required to: 

• Implement the use of written procedures. 
• Control the handling of samples by Chain-of-Custody 

procedure. 
• Control the handling of data records. 
• Review and verify result prior to submittal to PNL, 

documented by signature of lab supervisor. 
• The primary analytical laboratory shall implement a docu

mented training program that shall assure that personnel 
have been trained in laboratory procedures and operation 
of equipment as necessary. 

• Implement a documented Quality Assurance System. 
• Provide Quality Assurance surveillance and audits for 

the Quality Assurance System. 

Subcontracted analytical laboratories shall implement a 
system for control of measurement and test equipment (i.e., 
calibration) and have issued written procedures for routine 
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analyses, a copy of which shall be kept at the lab and 
shall be available upon request. 

The primary laboratory (currently UST) shall participate 
in the interlaboratory comparison program as provided by 
the Environmental Protection Agency (EPA) and Environmental 
Measurements Laboratory (EML) where practicable. Performance 
in these programs shall be reported to the Quality Control 
Task Manager as they are available. 

Analytical laboratories shall maintain an internal quality 
control program to include the use of spiked, blank, and 
duplicate samples and NBS traceable standards, results of 
which shall be available to PNL for inspection and appraisal. 

PNL shall conduct a routine quality control program that 
includes sending blind, spiked, blank and duplicate samples 
to UST. Also, PNL shall periodically send replicate field 
samples to UST and at least two other laboratories to see 
how well the laboratories agree. The Quality Control Program 
shall be documented, including method, results and reviews. 

Evaluation of subcontractor-supplied data is addressed in 
Section 3, Addition 4 (Data Base Records Verification and 
Security), Bullet #5. 

4.1.2 The Statement of Work (SOW) for subcontractors responsible 
for well drilling shall require subcontractors: 

• Follow the requirements set forth in the Subcontract 
Statement of Work including method of drilling, steam 
cleaning of equipment, storage of construction materials, 
tool lubricants, drilling additives, drill cutting and 
water disposal, and documentation of each of the above. 

• Inspections by PNL personnel are required in the Statement 
of Work. All fnspections shall be performed by designated 
and qualified personnel, documented, and maintained as 
a record. 

• Keep a drilling log which shall be available to the PNL 
geologist. (Instructions on the format and content of 
the log shall be included in the SOW.) The drilling 
log shall be maintained as a record. 

Purchase Requisftions (PRs) shall be reviewed by an individ
ual familiar with technical specifications of items ordered, 
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and shall be documented by signature/date prior to line 
manager or other reviews. 

All procurement documents shall be reviewed by a Quality 
Assurance Representative prior to issue to verify that the 
applicable QA requirements have been included. The subcon
tractor's written procedures for the above-mentioned activi
ties shall be reviewed by the Project Manager and Quality 
Assurance Representative. 

Subcontractors with extensive QA requirements shall be 
approved by PNL Quality Control. 

5. INSTRUCTIONS, PROCEDURES, AND DRAWINGS 

5.1 Procedures that have been identified for these projects include, 
but are not limited to the following: 

• Ground-Water Sampling (radiological and chemical), covered in 
PNL-MA-580, including the following procedures: 
• Water Level Measurement 
• Conductivity Calibration and Measurement 
• pH Calibration and Measurement 
• Chain-of-Custody 
• Temperature Measurement 
• Sampling of River Water, Sediment, and Vegetation (as 

required) (a) 
• Sample Analysis 
• Sample Disposal, Procedure P-1 (b) 
• Data Handling and Verificatio~~) Procedure P-2 
• Statistical Analysis of Data' Procedure P-3 
• Indoctrination and Training (PAP-201 Rev. 1; see exceptions noted 

in 2.1.3) 
• Software Design, Development tB? Application(including verification 

procedures/test instructions) 
• Geophysical well log~&y~ lOA Plan ED-54) 
• Data Base Management ( ) 
• Magnetic Media Control c 
• Change Control (well drilling), Procedure P-4 

(a) listed in Compliance Plan. 
(b) Procedure under development. 
(c) This will be included in Hanford Ground-Water Data Base Management Guide 

and User's Manual when published. 
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Procedures for collection of drilling samples, including both sediment 
and liquid sampling (including Chain-of-Custody for core samples) 
shall be developed and maintained as a project record. 

A checklist shall be developed and implemented for Title III Inspection 
of new wells (see Section 9, Performance of Inspections and Tests). 

6. DOCUMENT CONTROL 

6.1. This section shall be applied to the procedures identified in 5.1, 
and any other documents identified in the future as requiring control. 
Additional information is provided in the following statement. 

6.1.1 Controlled documents shall be reviewed by designated, author
ized personnel and approved for the use by the Project Manager 
or designated alternate. Approval shall be indicated by signa
ture and date on the document. 

The Quality Engineer shall review all controlled documents 
prior to issue to help assure that the applicable QA Program 
requirements have been adequately met. 

6.1.2 Revisions to established procedures shall receive the same 
controls applied to the original documents. 

In addition: 

The Project Manager or designated staff shall be assigned (in writing) 
the responsibility of distribution for all controlled documents. 

7. IDENTIFICATION AND CONTROL OF ITEMS 

7.1 Sample labeling and identification is covered in the Chain-of-Custody 
procedure, as noted in Section 5.1. 

9. PERFORMANCE OF INSPECTIONS AND TESTS 

9.1 PNL-MA-65 addresses receiving and other inspection, inspection/test 
instruction (ITI), and records, tagging, and nonconformance and shall 
apply to purchased items, test equipment, samples, project data and I -
computer items. 

Title III Inspection of new wells shall be performed by independent, 
qualified personnel in accordance with the checklist referenced in 
5.1 of this plan. The completed checklist shall be retained as a 
project record. 
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10.1 Control of measuring and test equipment used shall be in accordance 
with this section of PNL-MA-65. 

In addition: 

1. It is the responsibility of the Environmental Monitoring Super
visor or Sample Collection Task Leader to ensure that appropriate 
project files and records are maintained for all equipment used 
by the RPTs. 

2. ca 1 i brati on records for pH/Conduct! vity meters 1 abe 1 ed "user to 
calibrate• shall be documented in the project files. Calibration 
shall be in accordance with pH/Conductivity calibration procedures 
referenced in Section 5.1 of this QA Plan. 

3. Counting equipment for radiological analyses shall be calibrated 
to Level 1 as specified in PNL-MA-65, Section 10.1. 

11. HANDLING, STORAGE, AND SHIPPING 

11.1 Procedures for Chain-of-Custody handling and transporting samples 
are documented in the Sampling Procedures, as noted in Section 5.1. 

Procedures for disposing of samples are noted in Section 5.1 of this 
QA Plan. 

12. STATUS OF INSPECTION, TEST & OPERATING CONDITION 

12.1 PNL-MA-65 addresses status indication authorities ("lock and tag" pro
cedures) and status indication requirements (tags) which shall apply 
to test and sample acquisition equipment. 

13. NONCONFORMANCE & CORRECTIVE ACTION 

13.1 PNL-MA-65 defines nonconformance and gives a method for implementing 
corrective action. 

14. QA RECORDS 

14.1 The Project Manager or designated alternate shall assure that a project 
records file is maintained that contains or references the location 
of the QA records (as noted). Project records shall be retained 
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according to the PNL Records Management Manual (PNL-MA-68). These 
records shall include, but are not 11m1ted to, the following documents: 

Records (Record Copy) which are kept by other organizations within 
Battelle include the following: 

Technical reports (numbered) (Technical Information) 
Monthly, Quarterly reports (Non-Project) (Department manager) 
Cost Runs (Finance) 
Subcontracts (Legal and Contracts) 
Procurement Documents (Legal and Contracts) 
Resumes (Personnel) 
Project Training records (QA, Management Systems) 
QA Plan (QA) 
QA Audits (QA) 
Nonconformance and Corrective Action Reports (QA) 

Project records shall include, but are not limited to, the following 
documents: 

Project Proposal, Planning documents 
Project Authorization and Directives 
Project Monthly, Quarterly and Annual reports 
Unpublished Manuscripts 
Correspondence influencing direction of the project 

Data Collection Procedures (PNL-MA-580) 
Project Procedures identified in Section 5.1 

Laboratory Analysis Methods 
Laboratory analysis requests 
Procedural changes/communications 

Computer Code Documentation identified in Section 3 

Basic Data 
Hard copy from alternate labs 
Raw data on tape 
Data Base (magnetic media) 
Calibration records 
Logbooks 

Data Reduction 
Including data summary, statistical and quality control 
Records traceable to Data Base 
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Laboratory Record Books (numbered) 
Other notebooks, logbooks 
Drawings 
Well inspection documentation 
Reviews 
Records Plan/Index (ref., MG 4.3) 

Records Retention: 

Page 16 of 19 

• Retention periods for project records (record copy only) are specified 
by DOE Order 1342.2. 

• Nonrecord copy retention is determined by the file custodian and 
project manager. 

• Retention times and disposition are documented in the Records Inventory 
and Disposition Schedule for the RCRA Ground-Water Monitoring and 
Hazardous Materials Monitoring Project. 

• Laboratory Record Books shall be returned to the Technical Library 
upon completion of the project for storage indefinitely. 

Records Maintenance/Storage: 

Records shall be maintained in project files and subfiles. Records 
maintenance shall be the responsibility of those custodians listed 
in the Master File Index and Task/Subtask File Indexes. While in 
the project file state, records shall be protected from damage or 
loss in order to avoid potential delays or additional costs of re
placement. 

Records Transmittal/Disposition: 

Reproducible copies of all project records with retention times of 
15 years or longer shall be transmitted to the Battelle or Federal 
Records Center annually, after two years of records have been gener
ated. A record of this transmittal listing all records transferred 
and uniquely identifying them shall be documented and retained by 
the Project Manager. 

Prior to this transmittal, the QA representative and Project Manager 
or designee shall check a sample of the turnover package to verify 
that sponsor requirements have been met and that the records are 
legible and complete. 
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14.1.3 Laboratory Record Books 

15. AUDITS 

Laboratory Record Books shall be controlled in accordance with 
Section 14.1.3 of PNL-MA-65. 

Laboratory Record Books shall be used for documenting the following 
activities: 

• Sample Collection Notes, including field measurements, condi
tions, and operational checks. 

15.1 Annual audits shall be performed by the PNL QA Systems and Audits 
Section to determine conformance with QA requirements. 
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APPENDIX G 

DATA LISTINGS AND SUMMARIES 

Appendix G contains the summaries and raw data listings for the chemical 

constituent data collected between June 1985 and May 1986 at the 300 Area 

Processes Trench monitoring network far those constituents with at least one 

reported value above the detection limit. 

Table G.l gives the following summary inforamtion for each constituent 

measured. The data are summarized foe each well and ordered on their mean 
values. Definitions of the terms used in this table follow: 

WELLNAME =Well name 
SAMPLES = Number of samples analyzed to date 

DETLIMIT = Laboratory detection limits 

BELOWDL = Number of samples below detection limits 

ALLBELOW =All samples were below detection limits 

MAXLIMIT 
MEAN 

= Maximum permissible limit 

=Simple arithemetic mean of all the values 

MEDIAN =Median, or ordered middle, of all the values 

STOOEV = Standard deviation of all the values 

COEFFVAR = Coefficient of variation for all the values (lOO*STDDEV.MEAN) 
STODEV = Standard deviation of all the values 

MINIMUM =Minimum report value 
MAXIMUM = Maximum report value 

Note: The mean, standard deviation, and coefficient of variation 

statistics were calculated as though the values met the assumptions of simple 
random sampling. Estimation problems posed by replicates, below-detection 

values, and temporal variability in the data have not been addressed. 
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Table G.2 presents basically the same information as Table G.l except 
that it is further broken down to date of sample and is restricted to only 
replicate sampling data to avoid unnecessary repetition of information already 

contained in Table G.l. 

Raw data are presented in Table G.3 for those constituents that had at 
-least one value above the detection limit. Each reported value is marked as 
being below the detection limit (<) where appropriate. In most cases the 

value rePorted will be the detection limit itself, but if an actual value 
below the detection limit is reported by the laboratory, that value is used in 
presentation and -all subsequent data summaries. For radioactive elemen-ts. a 
detection limit is given, but the actual analytical value is reported and 

stated as below detection only if it is less than its associated counting 
error. Also, the column labeled 11 Rep 11 indicates-field replicates taken in 
addition to the normal sample, with the 11 511 marking those replicate samples 
collected during October that were used for cross-comparison of the UST 
Hoboken and Richland laboratories. The column labeled 11 Lab 11 is empty if the 
analysis- was done at UST-Richland and contains an nw• if the analysis was done 

at UST-Hoboken. Finally, an 11 M" in the column labeled 11 Concentration 11 

indicates a missing data point. 
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RCRA Co1pliance Ground-Water Monitoring Data 
300 Aru Process Trenches, June 1985 thru Way 1986 

15:26 WONDAY, AUGUST 25, 1986 

TABLE G. I Su11arized by Constituent-Wei I, sorted by Wean 

---------------------Constituent List=Conta1ination Indicators Constituent Code, Na1e, Units=C68 TDX PPB---------------------

IELLNAWE SAWPLES DETLIWIT BELDIDL ALLBELDI WAXLIWIT WEAN UEDIAN STDDEV COEFFVAR UINIWUW WAXUIUW 

399-3-7 10 100 10 ... " 25.5 16.7 57.5 12.3 61.2 
399-4-7 16 100 16 37.3 22.3 63.3 169.5 '. 6 272 
399-1-3 10 100 ' 44.3 35.7 28.1 83.4 25.2 llO 
399-3-10 16 100 14 53.9 18. 1 97.7 181. 1 10.9 3" 
399-4-1 10 100 a 87.1 " 87.9 131. 0 19.5 200 
399-1-1 16 100 13 94.4 37. 1 134 142.4 17 421 
399-1-2 16 100 14 110 36. 1 236 213.5 19 .1 04a 
399-8-2 10 100 7 11a 11. 1 206 178.2 8.95 660 
399-2-1 10 100 a 103 31.2 346 178.5 18.8 1030 
399-1-4 10 100 6 231 42.3 "' 207.4 28.4 1550 
399-1-7 10 100 a 206 60.5 "' 229. 4 26.5 2210 
399-1-6 15 100 13 337 63.5 722 214.0 26 2310 
399-1-6 10 100 7 381 42.1 692 164.1 22.4 1620 
U9-t-8 7 100 a 436 12.6 llDD 254.1 7.06 294D 
699-519-ElS 11 100 10 a40 7.6 2760 328.4 2.3 9160 
699-S3DE16A 10 100 a 1060 i.22 2820 266. 0 3.a 8970 

"' . ---------------------Constituent list=Conta•ination Indicators Constituent Code, N11e, Units=C6i roc PPB---------------------

"' IELLNAUE SAWPLES DETLIWIT BELDIDL AllBELDI WAXLIWIT WEAN WED IAN STDDEV CDEFFVAR WINIUUW WAXUIUU 

399-4-7 16 tODD 14 814 ... 320 62.1 1 1070 
399-3-10 18 1000 13 726 603 200 40.0 300 137D 
399-8-.2 10 1000 7 801 046 431 63.9 126 1300 
399-3-7 10 1000 7 .. a aoe 203 34.6 "' 1280 
399-4-1 10 1000 a 887 63a 683 76.7 360 2690 
3i9-1-1 18 1000 1 0 .. a an 773 81.8 110 3140 
399-1-8 10 1DOD • '" ... 304 30.9 380 1340 
699-S19-E13 ll 1000 • 103D 1070 711 89.2 180 2790 
Si9-1-2 18 1000 ll 1100 "' 677 81.6 430 3340 
399-1-8 7 lDOO 4 1200 030 1220 102. 0 302 386D 
899-S3DE16A 10 1000 0 1320 1 uo 264 2D.D 1000 1780 
399-2-1 10 1 ODD • 138D 1010 1480 108.4 480 5480 
399-1-3 10 1 ODD • 137D 1000 1D8D 78.7 '" 432D 
399-1-4 10 1 DOD 2 137D 129D 644 3i.8 660 21i0 
399-1-7 10 1 ODD 4 1640 1260 129D SS.i 330 4870 
399-1-6 16 1000 ' 186D 1260 1960 106.6 660 8030 
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RCRA Co1p I iance Ground-later Won i tori ng Dati 
300 Area Process Trenches, June 111115 thru tolay 11188 

15:211 t.IDNDAY, AUGUST 25, 1111111 

TABLEG.l Su•nr ized by Const i tuent-le II, sorted by Wean 

---------------------Constituent List=Drinking later Standards Constituent Code, Na.e, Units=A22 SELENUt.l PPB---------------------

WELLNAt.IE SAUPLES DETLIWIT BELOIDL ALLBELDI UAXLHHT YEAN WED IAN STDDEV COEFFVAR t.IINit.IUt.l t.IAXUIUt.l 

31111-1-1 21 ' 21 ... 10 ' ' ' 3911-1-2 21 ' 21 ... 10 ' ' ' 31111-1-3 11 ' 11 ... 10 ' ' ' 3911-1-4 11 ' 11 ... 10 • • • 
3911-1-5 18 ' 18 ... 10 • ' • 
3911-1-8 11 ' 11 ... 10 • ' ' 3911-1-7 10 ' 10 ... 10 • ' ' 3911-1-8 7 • 7 ... 10 • ' • 
31111-2-1 11 • 11 ... 10 • • ' 3911-3-10 21 • 21 ... 10 • ' ' 31111-4-7 21 ' 21 ... 10 ' • ' 81111-S30E15A 11 • 11 ... 10 • ' • 
3911-3-7 11 • 10 10 5.35 ' 1. 18 22. 8.9 
31111-8-2 11 • 10 10 5.84 • 2.11 97. " 8911-S111-E13 11 ' 10 10 5.84 • 2.11 37.4 • " 31111-4-1 11 • 10 10 8.011 • 3.62 511.4 • 17 

"' . ---------------------Constituent List=Drinking later Standard• Conatituent Code, Na1e, Unita=A51 LEADGF PPB---------------------
~ 

0 tELLNAUE SAt.IPLES DETLIWIT BELDIDL ALLBELDI t.IAXLIIUT WEAN UEDIAN STDDEV COEFFVAR t.IINIUUU UAXIt.IUU 

31111-1-1 21 • 21 ... " • 0 0. 0 • ' 31111-1-4 11 • 11 ... " • 0 0. 0 • • 
31111-1-8 11 • 11 ... " • 0 0. 0 • • 
31111-1-7 10 • 10 ... " • 0 0. 0 • • 
31111-1-6 7 • 7 ... " • 0 0. 0 • • 
31111-2-1 11 • 11 ... " • 0 0. 0 • • 
31111-3-7 11 • 11 ... " • 0 0. 0 • • 
31111-4-7 21 • " " • 0 0. 0 • • 
31111-1-5 18 • .. " 5.05 0.' '. 0 • •. 8 
6911-S111-E13 11 • ' " 5.28 0. 712 13.5 • 7.31 
8911-S30E15A 11 • 8 " 5.41 0. 808 14.11 • 7.' 
3911-8-2 11 • 8 " 5.115 2.611 45.1 • " 31111-4-1 11 • • " II .12 3.27 53.4 • 15.11 
31111-1-2 21 • 18 " ••• 2.112 44.11 • 13.2 
31111-1-3 11 • 10 " 8.111 " 145.5 • " 3911-3-10 21 • .. " II. 18 10.5 114.2 • " 
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RCRA Co .. pl iance Ground-Water Wonit.oring Data 
300 Area Process Trenches, June 1985 t.hru Way 1986 

TAll£ G.3 Raw Dal:.i 

Constituent. list.= Coot.a11inat.ion Indicators Const. it.uent = 191 CDNIX.CT LillO 

Well "'"' Rep lab Concentration Well Date Rep Lab Concentration Well "" Rep Lab Concentration lei I Date Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 25JLH65 205 399-1-5 22APRS6 101 399-3-7 2 ........ 347 699-S19-El3 27111AY86 385 

24JU.85 !97 23111AY86 186 Wll85 336 
2DALC85 230 201'''" • 699-S31lE15A 02Jl1.8S 546 
27SEP8S 228 399-1-6 18JU<85 169 25SEP85 269 29JU.86 462 
01NOVBS 181 22Jll.B< m 280CT85 338 27AWI5 586 
1000:85 • """" • 26N<IV86 "" 26SEP85 4118 
13JAH86 210 24SEP86 167 17JAtll6 "' 240CT85 483 
14FEil86 202 23DCT86 !91 1"""" 318 llllEI85 • 1- 166 040EC6S !91 """"' 236 20JAN86 559 
23AI'R88 213 15JAN86 211 17AI'RS6 280 20F!Bl6 421 
2~Y86 1118 12FEB86 213 1011AY88 318 """"' 420 ....... 145 """" 501 

399-1-2 21l.A1<85 234 21AI'R86 163 399-4-1 02..ll.SS 326 22WAY86 537 
29ll65 220 2311.\Y66 169 23JU..86 322 
21AlXl8S 241 23NJ.l15 325 
27SEI'65 204 399-1-7 "'""" 233 24SEP85 330 
24DCT85 214 """" 202 280CT85 307 
060EC65 • 26SEP65 232 DaOEC85 275 
14JAN86 254 26DCT86 260 17JAJilll 280 
1>'EB86 252 100EC6S • 1>'EB86 346 
1- 207 14JANB6 345 1- 279 
2"""" 236 14Fill66 356 16AI'R86 260 
27WAY86 "' 1611AR66 376 22li<Y88 326 

21AI'R66 276 
399-1-3 02Jl1.85 234 201'""' ... 399-4-7 01..ll.S5 331 

"' 
02Al065 232 30..ll.S5 330 . 23AL<>65 210 399-1-8 290CT85 309 "'"'" 393 

w 26SEP8S 230 1DDEC85 • 25SEP85 376 

"' 240CT85 254 14JANB6 342 2SOCT86 324 
26HOV85 246 UIF8l66 "' 21NDV86 271 
14JAH8& 336 1 ...... 295 16JAH86 338 
UFEB86 "" """"' 262 "'""" 284 
17UAR86 "' '""'y" 307 1- "" 21APRS6 m 16AI'R86 ,.. 
21111AY86 252 399-2-1 17JUI65 254 2""Y86 340 , ...... 210 

399-1-4 111Jl.065 177 """'" 256 399-8-2 18JtJrl86 324 
22.Jll85 152 23SEP86 217 22Jll.86 "' 23.Jll85 152 aoocras 231 19Al016 • 19.10015 • 060EC6S 202 25SEP86 363 
245£1'86 194 "'""' 300 230CT86 337 
300CT85 175 21FEII86 "' DSOEC86 326 
1100:85 • 1 ...... 289 2DJAN86 402 
15JAN86 214 "'""""' 234 20FEB86 • 1:ml66 217 """"' 251 20UARS6 304 
1niAR66 157 27111AY86 244 18AJ'RII8 318 

"''"""' 202 20111AY86 '" 2~Y86 168 399-3-10 01J.1.86 251 
30..11.1.85 241 699-S19-E13 25JtJrl85 414 

399-H 20JLNB5 209 22AW15 270 22.JU..85 368 
31JU.85 172 30SEP8S 2118 19Al05 • 21ALOII5 322 230CT85 265 24SEP8S 376 
27SEP85 229 21NOV85 247 300CT8S 376 
29DCT8S 208 16JANB6 "' 11DEC85 • 11DEC8S 325 19FEBII6 288 15JAN86 "' 1SJAN88 "' """""' 213 21FEB86 441 
12FEB66 315 17APR86 257 20UA~ 348 
17UARII6 182 """" 261 22AI'R86 418 
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OCAA Co11p I i ance Ground-Water t.lon itor ing Data 
300 Area Process Trenches, June 1985 thru t.lay 1966 

TAll£ G.3 Raw Data 

Constituent List= Conta11ination Indicators Constituent = C68 TOX Pfll 

Well "'" Rep Lab Concentration Well "'" Rep Lab Conc::entrition Well "'" Rep Lib Concentntion Well Date Rep Lab Concentntion 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 24Jll65 < 45.a 1199-1-5 31Jll..86 1 • aw-a-10 aoJLUfi a l 22.8 a99-8-2 20JAN88 < 8.60 

1 < 40.0 31.JU...85 2 

l 
71.6 22AL<E5 16.1 20Flll88 < 8.20 

2 < 38.8 """" 69.8 22AL<E5 1 18.6 201iAR88 ... 
' < ... 8 """" 1 ... 2 22AL<E5 2 ~ 16.6 18AI'R88 "' < 38.8 21AOOB6 2 67.8 22AL<E5 ' 16.6 2DWAY88 < 6.96 
1 < 37.3 275e'85 2,310 30SEJ'BS ~ 17.6 
2 < 38.0 290CT85 < ... 4 230CT85 16.8 699-S19-E13 26JLN86 < 3.80 

' < 38.8 110B:85 1,730 21NOY85 392 22Jl1.86 l 9.16 
< a7.0 16JANS6 < .... 16JAtll6 l 14.8 19ALG86 10.9 

"' 12FE!l86 < 28.0 101'8386 10.9 """" 16.0 
269 17UAR86 l 37.4 141iAIIII1 11<1.7 3DDCT86 2.86 

< 20.6 22AI'RB8 ... 4 17AI'RB8 184 11DB:86 l 20.0 
< 20.0 23UAY88 11<1.8 2211\Y88 < 17.6 16JAN86 7.40 
< 17.0 21Flll88 2.96 

"' 399-1-6 , ....... 
l 

49.9 399-3-7 24Jll.86 l 
12.3 , ..... 9,160 

< 23.6 """" ... 1 20AUE5 54.4 22AI'R88 ~ 2.30 
24SEP86 40.4 2558'85 22.4 27WAY86 7.50 

3911-l-2 29Jl1.85 < 46.2 230CT86 >1.7 280CT86 27.8 
29Jll66 1 < 42.9 0408:85 1,620 25NOV86 < 32.9 699-S3l1El5A 29Jll65 < 61.6 
29Jl1.86 2 < 40.9 15JAN86 < 26.2 17JAN86 < 24.8 27ALG86 < 10.5 
29JU...85 3 < 35.9 12FE!l86 < 22.4 10F8386 ~ 14.6 26SEI'II5 < 5.86 
21AIXl86 < a7.0 ,....,. 48a 1- 61.2 240CT86 < 7.96 

"' 21AIXl86 1 < 38.2 21APR86 1,260 """"" ~ 
.... 111H86 8,970 ... 2J.,IWB5 2 < a5.8 ""''" < 35.6 """" 13.2 2DJAN86 < 8 ... - 2J.,IWB5 a < .... 20Flll88 < 5.20 

2758'85 < 57.a 399-1-7 02AL<E5 < 70.4 399-4-1 , ....... < ao.o 1 ...... < ,.., 
2-40CT85 < 27.9 23A!Xl86 < 78.8 23MXJIS < 23.7 22AI'RB8 1

'sag.8D OSOEC86 '" 26SEf'85 < 69.0 24SEF85 < 24.2 221t1AY86 < 
14JANS6 < 19.1 250CT86 < 82.0 28DCT8S < 23.3 
1Hil88 < 19.11 1000:86 < .... 06DE0!6 "' "'"""' < 23.4 14JAN86 < 27.1 17JAIM ~ 21.4 
2"""' 948 14fEB80 < "·' 18Flll88 21.2 
27WAY88 < 28.7 18UAR86 "' ""'""' "' """"' 2,210 18AI'R88 ~ 70.2 

399-1-a 02N..085 ~ 49.4 "'""' < 56.8 """" 19.6 
48.8 

< 47.5 399-1-8 290CT85 < 10.1 399-4-7 30.A1.85 ~ 24.9 
< 42.4 !OOB:85 2,~.8 3D.llB6 1 21.9 

"' 14JANS6 < , ....... 2 

l 18.6 
< 28.11 18Flll88 < 12.2 , ....... ' 23.0 
< 26.2 18UAR86 < 45.8 22AOOI5 26.0 
< 27.7 21AI'RB8 < 18.1 22AIJll6 1 < 19.2 
< 27.9 "'""' < 7.05 22AOOI5 2 < 22.8 
< "·' "'"'" ' < 22.8 

399-2-1 , ....... < 32.1 2SSEF85 < 12.1 
399-1-4 2SJl1.85 < 87.9 2DAOOIS < .... 250CT86 < 18.8 

< 51.2 23SEP85 < "'·' 21NOV85 272 
< 47.1 aoocras < 29.1 18JAN86 < 13.8 
< 37.4 OSDEC85 1,030 20FE!l86 < 9.50 

<28 2DJAN86 < 25.8 1311111111 < ao.s 
< 28.4 21FEB86 < 18.8 18APR88 < 49.6 
< 29.2 2lt.IAR86 < 98.9 "'""' < 14.0 
< 33.7 ""'"' '" 1,550 27WAY88 < 30.4 399-8-2 22JlLBS < 10.4 
< 37.8 19ALG85 < 9.00 

399-3-10 30JU...85 < 23.4 25SEP85 < 19.7 
399-1-5 211JLNBS < 71.9 30JU...85 1 < 20.5 230CT85 < 11.9 

31JU...85 < 984 30JlLBS 2 < 30.2 OSDECBS 100 



~RA Coapliance Ground-Water Monitoring Data 
300 Area Proceu Trenches, June 1985 thru t.lay 1986 

TAll£ G. 3 Raw Data 

Constituent List:: Contaaination Indicators Constituent :: 059 TDC 1'1'8 • 

Jell "'" Rep lab Concentration IIIII Date Rep lab Concentration Jell "'" Rep lab Concentration Jell "'" Rep Lab Concent.ratioo 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
899-1-1 24W~ 1,~ 3119-1-5 31Jll86 1 1,070 399-3-10 ao.u.as a l '" 399-B-2 "'""" ( '" 1 ( 31J.US 2 1,ggg 2"""' "' 20FEBB8 lfo8 2 1,230 21AI"" ( 22.Al.nl6 1 "' 2DIIARB8 ( 

' 1,= 21A1-"" 1 ( 650 22AUll6 2 ( "' 18APRB6 1,230 

l 
21Al.k)BS 2 

~ ... 22A00!6' ( '" 201.1AY86 ( 458 
1 "' 2758'86 818 30Sff'85 1,100 
2 '" 20DCT85 ( '" 230CT86 ~ 719 699-S19-El3 25Jl.HII5 ( "' ' llD 11DB:85 "" 21111V85 80S 22Jl1.85 ( '" ( "' 1SJAN86 1:410 16JIJM 1,=~ 19AI..&BS ( 180 

1,890 12F8l88 1,270 10FlDJ8 ~ 
245e'85 1,1611 

1,~~ ""'"' i:!fl """"' OJ7 300CT85 1,460 

l """" 17APR88 l,~g 11DB:85 ( 81< 
882 ""''" ( 2211AY88 ( 16JAN86 1,070 ... 21Flll86 1,110 

3,140 399-1-8 22Jll86 1,= 399-3-7 2Ul.B5 ( 770 2DIIARB8 1,100 
( ... """" ( """'6 ( 810 22AI'Il86 2,790 

2<58'86 1,340 2556'85 ( ... 2711AY88 ( m 
899-1-2 29Jl!.B5 ( 83D 230CT85 ~ 068 280CT86 1,180 

1 ( "' D<IIEC85 888 25NOV85 1,:g 899-53DE15A 29Jt.LB5 1,760 
2 ( ... 15JAH88 l·~ 17JAH86 ~ 27AWB5 1 550 
3 ( 870 12F8l88 10FlDJ8 80< 26Sml6 1:370 

"' 
l.liii.I<JDII ( "' I<IIARBII 1'200 """"' ( 807 240CT85 1,810 . 200l85 1 ( "' """" ~ 

.... 17AI'Il86 1,190 11DB:85 1,180 
-"' 21AI.Xl85 2 ( 83D ""''" 802 1011\Y88 ( "' 20JAN88 1100 
N 21Al.Klfl5 a ( "' 2DF!B88 1:180 

( '" 3~-1-7 """" ~ 330 3119-4-1 23ll86 

l 
SOD 1911.1R88 1,170 

1,470 """" '" """'' 770 22AI'Il86 1,000 
1,310 28SB'66 l,H3 24SEP86 350 22YAY86 1,080 

( "' 250CT85 ( 280CT86 "' 1,100 1DIIEC85 2,~ ll8DEC86 ( 877 

~·~ 14JANB8 ( 17JAH86 ( 821 

"'""' !:~ 
18FlB88 1,180 

( '6711 1811AR88 '""""' ( "' """" 18AI'Il86 2,:g 
899-1-3 '""'" 1,010 201M.Y88 1:420 2211.\Y .. ( 

1,,. 
( ... Sllll-1-8 200CT86 t·Mll 3911-4-7 3DJll86 ( "' ( 828 1DIIEC85 30J.l.85 1 1,~~ 1,570 14JAN85 ( '302 30Jl1.86 2 ( 
( 6<7 18FEB68 1,m ........ 3 

l 
670 

( ... 1811AR88 ( 22A00!6 10D 
1,200 21APR88 ~ 887 22.Al.nl5 1 "' 4,~ 2011AY88 "' 22AI.XJI5 2 "' ( 22Al.OI5 a '" 3~-2-1 23JU.86 l,ug 2658'86 1.00 

399-1-4 2a.Jl.l85 1,~ "'""" ~ 250CT85 1,070 
1"""5 ( "'""" 682 21111V85 l 002 

"'""" 1,310 3CJDCT85 l,lli 18JAN88 887 
30DCT86 2,150 061JE1:85 ( 2DFB>18 "' uoa:as 1,840 "'"'" ( '" 1- ( 886 
15JAN88 

1 "' 
2!FEB68 1,220 18AI'Il86 ~ '" U!FEB86 1:170 2UIAR88 1,3<40 """" 291 

1711AR88 2,190 22AI'Il88 s,:~ 23APR86 1,070 271M.Y86 ( 399-8-2 22JU..85 ( '" 23rtiAY88 ( 7<8 19AOOI5 ~ "' 399-3-10 30Jl1.85 ( "' 2658'85 '" 399-1-5 20.J.m5 1,250 SOJl1..85 1 ( ... 23DCT85 1,~~ 31.1l.L85 4,510 30Jl1..85 2 ( 610 OS[WIS ( 



RCRA Collpliance Groond-lat.er Wonitoring Data 
300 Area Process Trenches, June 19a5 thru Way 1986 

TAB.£ G.3 Raw Data 

Constituent List= Drinking ht.er Standards Constituent ,. 109 CDLIFRY lf'N 

Well .... Rep lab Concentrat ioo lei I .... Rep lab Concentntion lell .... rep lab Concentration lei I .. .. Rep lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 25.JlNl5 l 3.00 399-1-4 300CT85 ( 3.00 399-2-1 23SEP85 4.00 399-4-7 ".l.L8' l 

3.00 
1 3.00 llllEC85 ( 3.00 300CT85 4.00 ".l.L85 1 3.00 
2 3.00 15JANS6 ( 3.00 osos:as ( 3.00 30.l.l85 2 3.00 

' l 3.00 12FEBB6 ( 3.00 20JAN86 ( a.oo 30.l.l85 3 3.00 
3.00 ""'"' ( 3.00 21FEB36 9.00 22.11..085 • 1 3.00 23AI'R88 ( 3.00 1811ARB6 ( 3.00 22ALC!IS I ( 3.00 

2 ( 3.00 ""'"' ( 3.00 mPR88 23.0 22ALC85 2 ( 3.00 

' ( 3.00 ""'"' 43.0 22Al.C85 3 ( 3.00 
( 3.00 399-1-5 ,. ..... ( 3.00 25Sil'65 ( 3.00 

1 ( 3.00 31.l.L85 ( 3.00 399-3-10 01.l.l85 ( 3.00 2SOCT85 ( 3.011 
2 ( 3.00 31.l.L85 1 ( 3.00 01JJ..85 1 ( 3.00 2INOV85 ( 3.011 

' ( 3.00 31..k1.85 2 ( 3.00 01.11.85 2 ( 3.00 16JAN86 ( 3.00 

l 
3.00 21.11"" ( 3.011 Ol.ll.85 3 ( 3.00 2DF8l86 ( 3.00 
3.00 '"'"" 1 ~ 0.000 ,....._., ( 3.00 ""'"' ( 3.00 
3.00 21AOOBS 2 3.00 ,....... 1 ( 3.00 111Affi11<1 ( 3.00 
3.00 "'""' ( 3.00 ,....... 2 ( a.oo 22UAY86 ( 3.00 

( 3.00 29DCT85 4.00 ,. ....... ( a.oo 
( 3.00 1108:85 ( 3.00 '"""' ( 3.00 399-8-2 16.l.N85 ( 3.00 

23.0 1SJANS6 ( 3.00 22ALC!I5 1 ( a.oo 22ll85 160 
( 3.00 12f""' ( 3.00 22AUQIS 2 ( a.oo 19ALC85 ( 3.00 

""'"' ( 3.00 22AI..al5 3 ( 3.00 2SSEP8S ( 3.00 
399-1-2 20J..NB5 

l 
3.00 22APR88 ( 3.00 30SEP85 ( 3.00 230CT85 ( 3.00 

1 3.00 ""'"' ( 3.00 23DCT85 ( 3.00 osoo:as ( 3.011 
2 3.00 21NOV85 ( 3.00 , ..... ( 3.00 

"' 20.IUi85 ' 3.00 399-1-8 ,. ...... ( 3.00 16JAN88 ( 3.00 20FBl86 ( 3.00 . 29JU.65 3.00 22Jl1.85 ( 3.00 111FEI06 ( 3.00 """" ( 3.00 ..,. 
29Jt.UIS 1 3.00 19AI.085 ( 3.00 1<14\R88 ( 3.00 111Affi11<1 ( 3.00 w -u A~ 2 3.00 24SEP85 ( 3.00 """' 4.00 20111AY86 ( 3.00 

• ( 3.00 23DCT85 ( 3.00 ""'"' ( 3.00 
( 3.00 0<08:85 ( 3.00 69!1-S19-El3 2S.l.N85 ( 3.00 

1 ( 3.00 ,. ...... ( 3.00 399-3-7 ,. ...... 3.00 22.Jl1.85 ( 3.00 
2 ( 3.00 12f""' 

l 
3.00 ,. ...... 3.00 19ALC85 ( 3.00 

' ( 3.00 """" 3.00 """'' 3.011 24SfP85 ( 3.00 
( 3.00 """' 3.00 '''"'" 3.00 SOOCT85 l 3.00 
( 3.00 ""'"' 3.00 280CT85 a.oo UIHSS 3.00 
( 3.00 25111VSS a.oo 15JAN86 3.00 
( 3.00 399-1-7 02AI.085 

! 
3.00 17JAMI6 a.oo 21Ffll86 4.00 

( 3.00 23AI.085 3.00 1DF8l86 3.00 """" ~ 
3.00 

( 3.00 2658'85 3.00 """" ( a.oo '"'"'' 3.00 
( 3.00 250CT85 3.00 """' ( a.oo 2n1AY86 ( 3.00 
( 3.00 100EC85 3.00 ""'"' ( a.oo 

14JAN86 3.00 699-S30ElSA D2.JWI5 ( 3.00 
399-1-3 02.1U..85 ( 3.00 "'"" ( 3.00 399-4-1 02.1U5 ( a.oo 29.IWI5 ( 3.00 

02.11..085 ( 3.00 1811ARB6 ( 3.00 23.li.B5 23.0 27ALG85 ( 3.00 

"""'' ~ 3.00 """' ( 3.00 , ...... 
! 

a.oo 2858185 ( 3.00 
2658'85 3.00 20111AY86 ( 3.00 24SEP85 3.00 240CT85 ( 3.00 
240CT85 ( 3.00 280CT85 3.00 UllEC85 ( 3.00 
25NOV85 ( 3.00 399-1-8 290CT85 l 3.00 oeoa:as 3.00 20JAN86 9.00 
14JAN86 ( 3.00 100EC85 3.00 17JAN86 3.00 2DF8l86 ( 3.00 
11F ... ( 3.00 14JAN88 3.00 18FEB86 3.00 """" ~ 

3.00 

""'"' ( 3.00 1Bf83811 ( 3.00 """" ( 3.00 """' 3.00 
21AI'R88 ( 3.00 """" ( 3.00 """' 15.0 22WAY86 ( 3.00 
20WAY86 ( 3.00 """' ( 3.00 ""'"' ( 3.00 

""'"' ( 3.00 
399-1-4 18.Jl085 ( 3.00 399-4-7 01.Jll.85 l 3.00 

23JU.85 1,100 399-2-1 17.ll.li85 ( 3.00 OlJll.BS 1 3.00 

"""'' ( 3.00 23Jil.85 23.0 OIJU.BS 2 3.00 
24SEP85 ( 3.00 20Al085 4.00 OI.Jl.l85 3 ( 3.00 



ll:RA Coopliaoce Grouod-Wat.er Wooitoriog Data 
300 Area Process Treoches, Ju1111 1985 thru Way 1986 

TAB.£ G.3 Raw Data 

Constituent List= Drinking later Standards Constituent= 111 lETA I'CI/L 

Well ..... Rep Lab Concentration Well 03te Rep lab Concentration Well ..... Rep Lab Concentration Well ..... Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ---------------------------------------- -----------------------------------------
399-1-1 2W<85 0.68 399-1-4 aoocras 10.3 399-2-1 300CTB5 14.6 3911-4-7 30.JU.85 1 26.6 

1 9.31 1100::65 6.43 05DECB5 11.1 30Jll85 2 25.8 
2 6.68 15JAN86 5.95 2DJAH16 13.8 30Jll85 3 20.0 

' 10.7 12FEBB6 10.3 """" 11.4 22Al.ll85 18.2 
9.24 17WAR86 7.89 ""''''6 18.1 22Al.ll85 I 60.6 

1 16.0 23APR88 0.64 """" 0.62 22Al.al5 2 30.1 
2 8.35 2311AY66 10.5 ""'"' 13.7 22Al.al5 3 12.1 • 8.89 25511'65 25.0 

8.90 399-1-5 ,. ...... 11.7 399-3-10 01J.1.85 18.4 25DCT85 18.9 
1 12.2 arJ1.85 14.0 01JU.115 1 16.5 21NOV85 26.2 
2 5.62 31J.l.85 1 15.8 01.Jll.B5 2 20.5 11!JAN86 15.5 

' 10.1 31JUS 2 15.9 01.Jll.B5 a 19.7 """" 10.4 
14.3 """" 17.2 30JU.B5 13.5 1"""' 7.50 
11.7 21AL085 I 15.7 30JU..85 1 14.2 1 ...... 10.8 
14.4 

"""" 2 
16.6 30.Jllll5 2 19.5 ""'"' 11.0 

( .... 27SEP85 17.0 30.Jllll5 3 17.2 
11.0 290CT85 10.1 """" 10.4 3911-8-2 1 ..... 5 6.27 
7.14 UOB:85 16.2 22AUQ35 1 13.3 22JU.85 12.3 

11.2 15JAN88 22.6 22AUQI5 2 10.9 19ALC85 8.71 
0.64 12FE!l86 16.7 22AUG85 3 11.2 25SEP85 8.31 

1711AR86 13.6 """' 15.5 230CT85 ( 0.719 
399-1-2 ,. .... 5 7.78 """" 14.3 23DCT85 .... """'" 6.15 

20J.JI85 1 9.47 2311AY66 12.0 21HDV85 19.9 2DJAN86 ( 4.39 
,. ..... 2 11.7 16JAN86 4.11 "'""' 10.2 
20.JI.fi85 3 11.2 399-1-8 ,......, 7.28 10Fill66 14.2 "'"'"' 8.23 
20JU.85 17.5 22Jll85 19.9 ....... 21.8 18APR86 7.06 

"' 20JU.B5 1 14.5 """" 8.17 17APRilO 10.3 2DUAY86 12.1 . 20JU.B5 2 15.2 24SEP85 9.08 2211AY86 10.7 ... 20JU.B5 ' 18.5 23DCT85 2.50 8911-S19-El3 25.l.N66 8.01 ... 2LI1.085 11.4 040EC85 0.80 399-3-7 2UOB5 10.8 22.11.85 3.32 
21AUG85 1 8.80 12FB1811 9.82 24JU.115 6.66 19ND5 10.8 
21J.la5 2 9.23 """"' 9.59 ""''" 7 ... 2459'85 12.1 
21AUG85 3 8.47 ,.,.. 7.00 25SEP85 16.7 300CT85 11.9 
2759'85 10.9 2311AY66 7.92 280CT85 9.31 11DID5 .... 
240CT85 11.7 25NOV85 14.4 15JAN88 8.59 
o•1B:Il5 12.5 399-1-7 """"' 47.3 11JAN86 "·' "''"" 11.8 
I<JAN86 ( 3.37 """"" 31.7 19FEIII6 10.1 """'" 12.9 
lilFEBilO 12.8 """"' 34.5 ""'"" '·"' 22APRilO 12.1 
1- 16.3 2SDCT85 .... 17APRilO 0.57 211MY86 10.3 ,....... .... !DOB:85 21.8 1011AY86 11.4 

""'"' 9.78 14JAN86 28.4 699-S31E15A 02J..l65 .... 
"""" 23.7 399-4-1 02.l1B5 13.1 20JIU5 13.7 

399-1-3 02Jl.85 28.9 1"""" 24.9 23JU..85 15.9 27Alll86 .... 
02AI''" "·' """"' 19.9 23AUG85 18.2 25511'65 13.5 

"""" 47.7 """'" 15.0 24SEP85 12.4 240CT85 8.22 
26SB'IIS 39.0 280CT85 10.6 11DEC85 0.83 
24DCT85 25.1 399-1-8 """" 18.9 06DEC86 7.24 20JAN86 9.24 
25NOV85 21.2 1000::85 12.9 11JAte6 13.9 "''""' 11.7 ,.., .... 18.8 14JAH86 13.0 18FElll6 10.9 1"""" 9.91 

""""' 23.1 18Fill66 18.2 """"" 0.73 ,...... 6.25 
1"""' 22.3 IIIIIAR86 18.4 10APRil0 10.6 22WAY86 11.2 ,.,.. 11.8 21AI'l<" 11.2 ""'"' 12.0 
21111AY86 25.8 20WAYB6 10.7 

399-4-7 OU.lBS 30.2 
399-1-4 18.l.NBS 8.76 399-2-1 17Jl085 15.2 01JU.BS 1 25.6 

23JUJI5 10.2 23JU..BS 18.8 Dl.IU.85 2 28.4 

"'"'" 10.4 "'""' 13.9 DlJU.BS 3 26.2 
2459'85 12.0 23SEP85 16.2 30JU..BS 20.7 
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Fr:RA Co•pliante Ground-later ilonitoring O..ta 
3DO Area Process Trenches, June 1985 thru t.lay 1986 

TAB..E G.3 Raw O..ta 

Constituent list= Drinking lat.er Standards Constituent= ADS BARIUW PPB 

Well .... Rep Lab Concentration Well Oat.e Rep Lab Concentration Well O.te Rep Lab Concentration Jell Date Rep Lab Contentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
m-1-1 2 ..... , H 42.0 399-1-4 19AIXl86 16.0 399-2-1 23JU..85 H ( IUD 399-4-7 01.Jll85 1 H ( 6.1JIJ 

1 H 32.0 24SEP85 20.0 20ALG35 43.0 01Jl.l85 2 H ( 6.00 
2 H 34.0 3DOCT85 21.0 2358'85 44.0 01.Jll85 3 H 212 

' H 44.0 llllf<SS 21.0 300CTB5 46.0 30.JU.85 H 62.0 
H 83.0 16JAN66 18.0 05DEC85 40.0 30.JU.85 1 H 69.0 

1 H 145 12FE!l86 18.0 20JANB6 62.0 3D.lL85 2 H 49.0 
2 H 35.0 "'""" 17.0 2lFBl86 83.0 30.JU.85 3 H ... o 
' H 80.0 23AI'RB8 18.0 """"" 68.0 22At.C85 42.0 

27.0 "''"" 18.0 22AI'RB8 49.0 22Al.C85 1 40.0 
1 28.0 """'' 62.0 22Al.C85 2 42.0 
2 29.0 399-1-6 20 ...... H 7.00 22Al.C85 3 42.0 

' 29.0 31.JU.86 H 24.0 399-3-10 OUIBS H ( 8.00 25SB'86 36.0 
33.0 3l.JlL85 1 H 42.0 OUIBS 1 H ( 8.00 25{1CT85 41.0 ,.., 31Ju..as 2 H "' OUIBS 2 H ( 8.00 25llCT86 S H 43.0 

s H 42.0 2lAIXl86 31.0 OUUS 3 H ( 8.00 21HDV86 41.0 
31.0 2lAIXl86 1 32.0 3DJU5 H 43.0 18JAN86 36.0 
36.0 2lAIXl86 2 33.0 30.RlBS 1 H 50.0 20FBl86 36.0 
32.0 27SEP8S 23.0 30Jll.B5 2 H "' 1 ...... ,.., 
36.0 29DCT8S 20.0 aDJU.Bs a H 42.0 1""'" 33.0 
33.0 29DCTB6 S H 21.0 22AIXl86 40.0 221'"" 36.0 
as.o llllf<SS 37.0 22Al.GI5 1 39.0 

16JAN66 18.0 22AOOl6 2 40.0 399-8-2 18.1l.N86 H 42.0 
399-1-2 20 ..... , H 30.0 12FE!l86 22.0 """'' ' 39.0 22JU..SS H < 8.00 

20.1l.N86 1 H '" "'""" 19.0 3058'86 41.0 19Wl65 36.0 
20.1l.N86 2 H ... o 22AI'RB8 17.0 230CTB5 «.0 26SEP65 36.0 

"' 20JLI06 3 H 15.0 231'"" 21.0 230CTB6 S H ... o 230CT86 36.0 . ... 29Jll66 H 28.0 21NOV85 47.0 05[£!86 37.0 

"" 29Jll86 1 H a5.o 399-1-8 """" H 35.0 l6JAH86 42.0 20JAN86 39.0 
29Jl.l85 2 H 39.0 22JlB5 H ( 6.00 1llf""' 40.0 2DFBl66 36.0 
29Jll.65 ' H 39.0 """" 16.0 "'""" 68.0 "'""" 40.0 
21AI.Xlll5 20.0 24SEP85 20.0 l7AI'IIB6 51.0 1BAI'RB6 36.0 
21Alkl85 1 19.0 23DCT65 20.0 2 .... YB6 51.0 21ll1AYB6 39.0 
21AIX:85 2 21.0 D41lf<85 18.0 
21AI.Xlll5 3 21.0 16JAN88 18.0 399-3-7 ,. ...... H 60.0 699-519-El.S 25.Jl.N85 H 60.0 
27SB'65 19.0 12FE!l86 18.0 "-111.85 H < 6.00 22JlL85 H ( 6.00 
240CT86 22.0 """"' 19.0 20AI.XlB5 36.0 19Al.QI5 43.0 
240CT8S S H 1D4 21AI'RB6 18.0 2558'85 78.0 2458'85 45.0 
060EC85 22.0 ""''" 18.0 280CTB5 37.0 30DCT85 47.0 
14JAN66 27.0 25NOV85 35.0 11DB:85 44.0 
1:flll86 22.0 399-1-7 02AIXl86 H 101 17JAh88 30.0 15JAN86 43.0 
1!111AR86 24.0 """" 15.0 111FEBl6 29.0 21F8l66 43.0 
23AI'RB6 17.0 26SEPB5 19.0 "'""" 31.0 2"""" 44.0 
2711AYB6 21.0 250CT85 26.0 l7AI'IIB6 30.0 22AI'RB6 43.0 

lDilfC65 26.0 1""YB6 34.0 2711AY66 48.0 
399-1-3 02JI.L85 H ( 8.00 14JAH66 33.0 

0"'-'l86 H 64.0 1"""' 30.0 399-4-1 02J..l.B6 H ( 8.00 1199-SSIEISA 02.JU.85 ~ ( 11.00 

"""'' 14.0 lBliAR66 29.0 23J.LB6 H ( 8.00 29ll66 n.o 
2658'85 26.0 21AI'RB8 23.0 """'' 30.0 """"' 117.0 
24DCT85 28.0 """"' 22.0 2458'86 33.0 2658'86 74.0 
25NOV85 29.0 28DCT86 M.O 240CT85 64.0 
14JAN66 32.0 399-1-8 29DCTB6 31.0 061lB:86 29.0 uoa:as 66.0 
18FEB86 30.0 IODECBS 31.0 17JAN86 32.0 20JAN86 62.0 
1~ 30.0 14JAN86 M.O 18F81l6 32.0 2DF8l66 57.0 

"""" 24.0 16FEB66 33.0 13YAR86 124 19li.IR66 64.0 
2ot.IAYS6 21.0 18WARB6 33.0 lBAPR86 43.0 22AI'R66 65.0 

21APR86 31.0 22WAY86 32.0 22W.Y86 85.0 
399-1-4 18JLN65 H 20.0 2Dt.IAYB6 32.0 

23Jl1.8S H ( 6.00 399-2-1 17JUH66 H 68.0 399-4-7 01Jl.l86 H < 6.011 



OCRA Collpliance Ground-later Wonitoring Dat.a 
300 Area Process Trenches, Jur~~~ 1986 t.hru Yay 1986 

TAB£ G.3 Raw Dat.a 

Const.it.uent. List.= Drinking Wat.er St.arwlards Const.it.uent. = NJ7 CAIIIILU PPB 

hll Dote Rep Lab Concent.rat.ion Well "'" Rep Lab Concent.rat.ion Well "'" Rep Lab Concent.rat.ion lei I O.te Rep Lab Concent.rat.ion 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
3911-1-1 2W<86 H ( 2.00 399-1-4 ""'"' 5.00 399-2-1 23.W6 H ( 2.00 399-4-7 OU1.81i 1 ~ l 2.00 

1 H 3.00 24SEP81i < 2.00 "''''" 4.00 01.11.85 2 2.00 
2 ~ l 2.00 SOOCT86 < 2.00 23SEI'86 l 2.00 OU1.85 3 H ( 2.00 
3 2.00 110ECB5 < 2.00 BOOCT85 2.00 30.W5 H ( 2.00 

H ( 2.00 15JAH88 < 2.00 """'" ! 
2.00 30.11.85 1 H ( 2.00 

1 H ( 2.00 12F8l88 < 2.00 20.1AN811 2.00 BOJ.L81i 2 H < 2.00 
2 H < 2.00 """"" < 2.00 21FE!Il8 2.00 30J.L81i a H l 2.00 

' H < 2.00 """"' < 2.00 1""""" 2.00 ,..,., 2.00 
3.00 2311AY88 < 2.00 """" 2.00 2211l>16 1 < 2.00 

1 l 2.00 ""'"" 2.00 22N.mli 2 < 2.00 
2 2.00 399-1-li ., ...... H ( 2.00 22N.Xl81i 3 < 2.00 
3 l 2.00 31.Jll.B6 H 2.30 399-3-10 OlJ.Uii 

H ~ 
2.00 2558'85 

H l 2.00 
2.00 31.Jt1.86 1 H ( 2.00 01J.Uii 1 2.00 250CT85 2.00 

H ~ 2.00 31Jl1.81i 2 H 6.60 01J.Uii 2 2.00 25DCT85 s 2.00 
5 2.00 ""'"' < 2.00 01J.Uii 9 H ( 2.00 21NDV86 < 2.00 

< 2.00 21AUG86 1 < 2.00 30.W6 

~ ~ 
2.00 18JAN86 l 2.00 

l 2.00 21AUG81i 2 < 2.00 30.W5 1 2.00 - 2.00 
2. DO 2758'85 l 2.00 SOJ.Uii 2 2. 00 "'"""" < 2.00 

< 2.00 290CT85 2.00 30J.U6 9 2.00 18AI'Il86 < 2.00 
< 2.00 290CT86 S H ( 2.00 "'"'" 3.00 ........ < 2.00 
< 2.00 110ECB5 

! 
2.00 22.10016 1 < 2.00 

11iJAH88 2.00 22AI.X26 2 2.00 399-8-2 18.JI.HIIi H < 2.00 
3911-1-2 .......,, 

~ l 2.00 12F8l88 2.00 22AI.X21i 3 2.00 22J.Uii H < 2.00 
1 2.00 ""'""' 2.00 30SEI'85 2.00 """" 3.00 
2 

il 
2.00 """" 2.00 23DCT85 2.00 26SEI'8li < 2.00 

"' 20J:m5 3 2.00 ""'"" 2.00 230CT86 s H 2.00 230CT85 l 2.00 . 20.W5 2.00 21NOV86 2.00 05DEC85 2.00 .. 29J.UIIi 1 2.00 399-1-8 ,. ...... H ( 2.00 18JM86 2.00 2D.JNi118 2.00 

"' - -· -~ 2 2.00 22.l1.86 H ( 2.00 1!1FB!B8 2.00 2tm88 l 2.00 
3 H ( 2.00 19AOOI6 3.00 ""'""' 2.00 2...,.. 2.00 

l 2.00 24SEP86 l 2.00 17AI'R88 l 2.00 18AI'R88 l 2.00 
1 2.00 230CT85 2.00 2""Y86 2.00 2WMY86 2.00 
2 < 2.00 040ECB5 l 2.00 

' 3.00 16JAN88 2.00 399-3-7 25J.NI6 ~ l 2.00 699-Sl9-El3 26J.NIIIi ~ l 2.00 
< 2.00 "'EII88 < 2.00 24JlL86 2.00 22.U.81i 2.00 

H ~ 2.00 """"" < 2.00 20AOOI6 6.00 19AI.Illlli < 2.00 
5 2.00 21A"" < 2.00 25SEP86 < 2.00 24SEP86 2.00 

< 2.00 ""'YS8 < 2.00 280CT86 

! 
2.00 300CT81i 2.00 

< 2.00 25NOV86 2.00 l10Et86 2.00 
< 2.00 399-1-7 ""'"' H 5.30 17JAN86 2.00 15JN<88 2.00 

l 2.00 """" l 2.00 1!1FB!B8 2.00 21FEB88 2.00 
2.00 "'""" 2.00 ""'""' 2.00 ., ..... 2.00 
2.00 260CT85 < 2.00 17AI'R88 2.00 22AI'R88 2.00 

!DOECB5 < 2.00 1911AYS8 < 2.00 2711AY86 2.00 
399-1-3 02Jl1.81i H ( 2.00 14JAN86 < 2.00 

H l 2.00 14FE!Il8 l 2.00 399-4-1 02JI.L85 ~ l 2.00 699-S3DE15A 02J.L81i ~ l 2.00 
2.00 1- 2.00 23ll116 2.00 29ll116 2.00 
2.00 21APR86 < 2.00 """"' < 2.00 27N.Xl8S 2.00 

< 2.00 2DitiAY86 < 2.00 24SEP85 

l 
2.00 28SEP81i 7.00 

< 2.00 280Crn5 2.00 240CT81i < 2.00 
< 2.00 399-1-8 29DCT85 < 2.00 OllllECa6 2.00 11DEC8S l 2.00 

l 2. 00 100S:85 < 2.00 17JAN88 2.00 20JAN86 2.00 
2.00 14JAN86 < 2.00 18FE!Il8 < 2.00 2DFE!Il8 2.00 

< 2.00 18f8l86 < 2.00 ""'""' l 2.00 1""""' < 2.00 
< 2.00 1- < 2.00 """"" 2.00 22APR88 < 2.00 

""""' < 2.00 2""Y86 < 2.00 22YAY88 < 2.00 
399-1-4 18JI.M86 H ( 2.00 2DitiAY86 

H ~ 2.00 
23JU..85 H ( 2.00 399-2-1 17.JU<85 2.00 399-4-7 01JlL81i H ( 2.00 
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OCRA C:O.pliance Ground-Water t.lonitoring Data 
300 Area Process Trerx:hes, June 1985 thru Way 1986 

TAB..E G.3 Raw Data 

Constituent list= Drinking later Standards Constituent= AID SILVER PPB 

lei I .... Rep lab Concentration Well Date Rep lab Conc1111t.ration lei I .... Rep Lab Concentration Well .... Rep lab Concentration 

----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 26.UI85 

~ ~ 
10.0 399-1-4 19AI"" ( 10.0 a99-2-1 23.lL85 H < 10.0 399-4-7 01ll85 1 H ( 10.0 

1 10.0 2.SfP85 ~ 10.0 20A0035 ( 10.0 DUL85 2 H ( 10.0 
2 10.0 3DOCT85 10.0 23SEPBS 

l 
10.0 01ll85 a H < 10.0 

' H ( 10.0 llOECBS ( 10.0 SOIICT85 10.0 30ll85 

H ~ 
10.0 

H ( 10.0 1SJAMB6 ( 10.0 05DB:85 10.0 SO.lL85 1 10.0 
1 H < 10.0 12FBl88 ( 10.0 20JAN86 10.0 3D.lL85 2 10.0 
2 H < 10.0 1711ARB11 l 10.0 21FEB86 10.0 30.lL85 3 

H ~ 
10.0 

' H ~ 10.0 """" 10.0 11lliARM ~ 10.0 22JlJl85 10.0 
10.0 ""'"' 10.0 22AI'I06 10.0 22Al.GBS 1 10.0 

1 ( 10.0 2711AY86 ( 10.0 2:2AI...CSS 2 10.0 
2 ( 10.0 399-1-5 , ....... H < 10.0 22Al.GBS 3 ( 10.0 

' ~ 10.0 31.lL85 q 10.0 399-3-10 01J.l..85 H < 10.0 25SEPBS 

H l 10.0 
10.0 atJ.1.85 1 10.0 01J.I.BS 1 

ll 
10.0 260CTBS 10.0 

H ~ 10.0 atJ.1.85 2 10.0 01JJ..BS 2 10.0 250CT85 s 10.0 
s 10.0 21AI"" 10.0 01JJ..BS 3 10.0 21NOV85 10.0 

10.0 
"""" 1 

10.0 30ll85 10.0 1BJAH86 10.0 
10.0 21NXl85 2 

H ~ 
10.0 30J.l.BS 1 10.0 211FH186 10.0 

10.0 21SEPBS 10.0 30Jll..85 2 10.0 """"' 10.0 
10.0 2onCT85 10.0 30JU.Ss a H ( 10.0 IBAI'R116 ( 10.0 
10.0 290CT85 s 10.0 22AOOl5 ( 10.0 2211.1Y86 ( 10.0 
10.0 llllf£65 ( 10.0 

"""'' 1 l 
10.0 

16JAMB6 ( 10.0 """'' ' 10.0 399-8-2 18J..N85 H ( 10.0 
399-1-2 , ...... H ( 10.0 12FBl88 ( 10.0 22Al.03S a 10.0 22ll85 H ( 10.0 

I H ( 10.0 1711AR611 ( 10.0 '""'' 10.0 19Al.CBS ( 10.0 

' H ( 10.0 """" ( 10.0 23DCT85 10.0 25SEPBS l 10.0 

"' 
.. u ............ a H ( 10.0 ""'"' ( 10.0 230CT8S S H 10.0 23DCT85 10.0 
29.lL85 H 19.0 21t«<V8S 10.0 """'" 10.0 

~ 29.lL85 1 H ( 10.0 399-1-B 1BJ.Jt85 ~ ( 10.0 18JAH86 10.0 20JAN86 ( 10.0 
0 29ll85 2 

~ l 10.0 22.JU..BS 10.0 19f8>!6 10.0 21lf8l86 ( 10.0 

' 10.0 """" 10.0 """"' 10.0 , ...... 
l 10.0 

10.0 2.sfl'85 10.0 17AI'R116 10.0 18AI'R116 10.0 
1 10.0 23DCT85 10.0 2211.1Y80 10.0 20W.Y8B 10.0 
2 10.0 """"' 10.0 

' 10.0 lSJAHBB 10.0 399-3-7 ......... H 10.0 699-S1v-Eia 2SJ..NSS 

~ l 10.0 
10.0 12FBl88 10.0 24.lL85 H 10.0 22..ll85 10.0 
10.0 1 ..... 10.0 ""'"' 10.0 """" 10.0 

s 
H l 10.0 21APR86 10.0 25Sff'85 10.0 24SEP86 10.0 

10.0 ""''" 10.0 280CT85 10.0 !OOCT85 10.0 
10.0 25NOV85 10.0 l11H85 10.0 
10.0 399-1-7 """"' H ~ 10.0 17JAH86 10.0 16JNU 10.0 
10.0 """" 10.0 1llfEI>16 10.0 21FB186 ( 10.0 

( 10.0 26SEPBS ~ 10.0 1 ..... 10.0 "'"""' ~ 10.0 
( 10.0 260CT85 10.0 17AI'R116 ~ 10.0 22AI'R116 10.0 

lOilf£65 

l 
10.0 '"""' 10.0 ""''" ( 10.0 

399-1-3 02J.l..85 ~ l 10.0 14JAN86 10.0 
10.0 '"""' 10.0 399-4-1 02Jll.BS 

~ l 10.0 699-S30EI5A 02J.L85 H ( 10.0 
10.0 I6IIAR8II 10.0 23Jl1.86 10.0 29.ll85 H ( 10.0 

( 10.0 21AI'Il86 ( 10.0 ........ 10.0 27Nm5 l 10.0 

l 10.0 2DWAY88 ( 10.0 24Sffil5 10.0 2859'86 10.0 
10.0 280CT85 10.0 240CT85 10.0 
10.0 399-1-8 290CT8S ( 10.0 061lf£65 ( 10.0 UOECBS ( 10.0 

( 10.0 1008:85 ( 10.0 17JAN86 ( 10.0 20JAH86 ( 10.0 
( 10.0 14JANBB ( 10.0 16FEBl6 ~ 10.0 20FB186 ~ 10.0 

~ 10.0 1aFEB66 ~ 10.0 1"""' 10.0 """"' 10.0 
10.0 1811AR86 10.0 1BAPR86 ( 10.0 """"" ( 10.0 

21APR86 ( 10.0 22li<Y86 ( 10.0 22YAY86 ( 10.0 
399-H lB.JI..NIS ~ ~ 10.0 2DWAY86 

H ~ 10.0 
23JlL85 10.0 399-2-1 11.Jl085 10.0 399-4-7 OIJll.BS H ( 10.0 
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RCRA Co11p I i ance Ground-Water Won itoring Dah 
300 Area Process Trenches, June 1985 thru !.lay 1986 

TABLE G.3 Raw Data 

Constituent List= Drinking later Standards Constituent= A21 
IB!CU!Y ""' 

Well Oilto Rep Lab Concentration loll "'"' Rep Lab Concentration loll "'"' Rep lab Concentration loll .... Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 2 ..... 6 

~ ~ 
0.100 999-1-4 """" < 0.100 899-2-1 23Jl1.86 

H l D.lOO 899-4-7 01Jll85 1 H l 0.100 
25JI.M85 1 0.100 24SEP8S < 0.100 20ALIQ35 0.100 01Jl1.85 2 H 0.100 
25JI.M85 2 0.100 SOOCTBS 

l 
0.100 2358'115 0.100 01Jl1.85 9 H 0.100 

25JLN85 a H ( 0.100 UDECBS 0.100 liOOCT85 

l 
0.100 80.JU.85 H 7.90 

2<Jl1.85 H ( 0.100 15JAH86 0.100 D6DEOI6 0.100 30.JlL85 1 H 9.90 
24Jl1B5 1 

~ ~ 
0.100 12fl!l86 0.100 2D.IAifl6 0.100 30JLL85 2 H 8.60 

24Jll85 2 0.100 1711AR86 < 0.1110 """" 0.100 aOJl.85 3 H 5.20 
24JU..85 a 0.100 ,.,.. < 0.1011 1- l 0.100 """'' l 0.100 .....,, < 0.100 ""'"' < 0.100 22AI'I06 0.100 22N..C85 1 0.100 

"'"""' 1 < 0.100 ""'"" 0.100 22N..C85 2 < 0.100 
.....,, 2 < 0.100 a99-1-5 ........ H < 0.100 22N..C85 3 < 0.100 
2DAI..C85 a < 0.100 31.U.BS H 8.90 399-3-10 01.A.l85 

~ ~ 
0.100 25SEP85 < 0.100 

27SEP85 < 0.100 3l.A.l86 1 H 8.30 01JI1.85 1 0.100 250CT85 

H l 0.100 
01NOV85 < 0.100 3UL8S 2 H 5.50 01Jll.85 2 D.lOO 250CT85 s 0.100 
OlNOVSS S 

H l 0.100 """" 0.100 01Jll.85 3 0.100 21NOV85 0.100 
1DIJEC86 0.100 21AIJ:l85 1 0.100 li0Jll.85 H 6.00 18JAH88 D.lOO 
13JAN86 D.lOO 21Al.C85 2 0.100 li0Jll.85 1 H 6.20 """" < D.lOO 
14FEB86 < D.IOO 27SEP8.1 0.100 !IO.ll.BS 2 H 4.70 1- < D.lOO 

"'''"" l 0.100 29DCT8S 0.100 liO.llBS 3 H 7.40 """"' l 0.100 

"'""' D.lOO 290CT85 S H 0.100 """"' < 0.100 221.1AY88 D.IOO 
2at.IAY88 < D.IOO llDfCBS 0.100 """"' 1 0.280 

15JAH86 0.100 
""""' 2 

H l 0.100 399-8-2 1 ..... 6 H < 0.100 
399-1-2 20JlN85 H ( 0.1110 12fl!l86 0.100 """"' ' 0.100 22ll85 H < 0.100 

1 H ( o.tno """"' 0.100 3058'85 0.100 19AI.Xi85 < 0.100 
2 H ( 0.100 """" 0.100 230CT86 0.100 26SIP85 < 0.100 

.. u............ 3 H ( 0.100 231'"" 0.100 29DCTB5 S 0.100 290CTB5 l 0.100 

"' 29.JI1.86 H 4.80 21NDV85 0.100 05DEC85 0.100 
~ 29.JI1.86 1 H 8.20 399-1-8 """" H ( 0.100 16JANII8 

l 
0.100 20JAH88 0.100 

N 29Jl1.86 2 H 4.30 22JU.85 H ( 0.1110 10'13l86 0.100 21lFBl86 

l 
0.100 

' H 5.80 """" < 0.100 """"' 0.100 2011AR86 0.100 

l 
0.100 24SEP8S < 0.100 """" 0.100 16AP!lSS 0.100 

1 0.100 290CTBS < 0.100 ""'"" 0.100 20W.Y88 0.100 
2 0.100 D41JEC85 < 0.100 

' 0.100 15JAH88 < 0.1011 999-a-7 25J.M5 H D.lOD 899-519-EIS 25J...N86 

~ l 0.100 
0.100 12FEB86 < 0.100 24Jll.86 H 0.100 22JlL85 0.100 
0.100 """"' l 0.1011 20Al085 0.100 19AUl85 D.lOO 

s H ( 0.100 21Al'R81! 0.100 26SEI'BS 0.100 24SEP86 0.100 
0.100 ""''" < 0.100 28JJCT85 0.100 3DOCT86 0.100 
0.1011 26NIIV85 0.100 11DB:85 0.100 
0.100 399-1-7 """" H 6.40 17JAN!8 0.100 """" < 0.100 

< 0.100 """" l 0.100 111FE9!6 0.100 """" < 0.100 

l 0.100 26SEI'BS 0.100 """"' 0.100 """"' l 0.100 
0.100 250CT85 0.100 """" 0.100 """"' D.lOO 

10DB:85 < 0.100 1911AY86 < 0.100 27WAY88 D.lOO 
399-1-a 02Jll.85 ~ < 0.100 14JAN86 < 0.100 

5.80 14FE!l86 l 0.100 399-4-1 02.ll.B5 ~ l 0.100 699-S3DE15A 02.l.lll5 H < 0.100 
< 0.100 1 ....... 0.100 23.llB6 0.100 29Jll85 H 7 .DO 
< 0.100 21A"""' < 0.100 23AUlll6 < 0.100 27Al.KlB6 l 0.100 
< 0.100 ""''" < 0.100 24SEP85 < 0.100 26SEP85 D.IOO 
< 0.100 280CT85 l 0.100 240CT85 < D.IDO 
< 0.100 399-1-8 290CT85 < 0.100 08DECBS 0.100 1100:85 < Q.lOO 
< 0.100 lDIJEC8S < 0.100 17JANB8 0.100 20JAN88 < 0.100 
< 0.100 14JAN88 < 0.100 18F""' < 0.100 20FEB86 l D.IOO 
< 0.100 ""''" < 0.100 """"' l 0.100 1"""'' 0.100 
< 0.100 1 ....... < 0.100 """" D.lDD 22APR88 < D.lDO 

2lAP!lSS 

H 1 
0.100 ""'"' 0.100 221.1AY88 < 11.100 

399-1-4 18Jl.tl85 H < 0.100 """'" 0.100 
23Jll.8S H ( 0.100 999-2-1 """" 0.100 999-4-7 D1Jll.85 H ( 0.100 
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~RA Coapl iance Groond-Water t.lonitoring Data 
300 Area Process Trenches, June 1985 t.hru lolay 1986 

TAB.£ G.3 Ra• Dah 

Constituent List:: Drinking later Standards Constituent" 02 NITRATE PPB 

h II Date Rep lab Coocentrat ion We II Date Rep Lab Coocenttilt ion We II Date Rep Lab Concentration le II Date Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-l-1 25JLNB5 22,000 399-l-4 300CT85 26,800 399-2-1 23SEP85 16,100 399-4-7 30J.L85 17 400 

1 22 soo UDEC85 22 too aoocras 22 300 aoJ.Las t ts'aoo 
2 22:soo t5JAN86 2a:too osD£CBs 2(400 aoJ.Las 2 ta'too 
3 23,001) 12fEB86 22,700 20JAN86 25,700 30.l.l85 3 15'tn0 

20,aoo t7WAR88 2a,soo 2tFEB86 a2,60D 22Al.CBS ts'soo 
1 20 600 23APR86 26 200 1BIU.R86 29 SOD 22Al..C85 1 18'700 
2 ta:-too 23&1AY86 2a:1oo 22APRI6 24;soo 22AlnB6 2 te:~o 
3 22 300 21YAY86 29 800 22AW86 3 16 900 

19;6oo 39!1-1-6 20JLN85 11 600 I 26Sa'86 16
1

2{]0 
1 1816011 31Jl1.85 16:ooo 399-3-10 OU.l.B6 221600 260CTB6 16

1
200 

2 111 1200 31Jl1.85 I 141700 Ol.ll116 1 21 1000 21NDVB6 13:1100 
3 111,1100 31Jll115 2 14,100 01.Jll116 2 221000 IIIJANB6 1311100 

19,300 21N.X:BS 31700 Ol.lll116 3 231100 20fEB811 13,700 
21,600 21N.X:BS 1 3,400 30JLUS 191-400 Iaw&ll 18,100 
22 200 21AUl85 2 2 900 30Jll115 1 21 300 18APR811 26 000 
24:200 27SEP85 23:900 30Jl1..!6 2 20:100 22tMYB6 21:100 
19' 000 290CT86 26 BOll 30.Jll116 3 20 I BOO 
25,8011 11D£C8S 22:900 22AOOI5 231-400 39!1-8-2 18Jl.NB5 161000 
23,900 15JANIIII 21,500 22JLQI5 1 19,200 22.U85 21 11100 
24,900 12FEBBII 22,300 22AOOI5 2 18,900 19Alllfl5 181500 

171U.R811 24 800 22AOOI5 3 2D IIDD 2558'85 19 200 
391H-2 2D..KMB6 22,000 22APR811 14;5011 30SEPII5 te;.wD 230CTB5 16

1
200 

1 3111000 ZWAY811 2916011 230CT85 111,400 050Et85 20
1
800 

2 20 I 000 21NDV85 181800 20JANB6 17' 300 
3 21 1000 39!1-1-8 18J.II85 181 ODO 16JANJII 191400 20FEil86 19

1
400 

171500 22.ues 1411oo 19FE9J8 211200 20W.R8II 2o;ooo 
1 18 200 19AUl85 3 IIOD 14111AR18 30 200 18APR86 19 7UO 

0 29Jl1.85 2 11:3011 2458'86 21:61l0 17APIM 27:600 ~Y86 20'61l0 
29.Jl.l86 3 18 500 230CT85 21 BOO 22YAYIItl 21 6GD I 

(.J"' 2l.AUGII5 11'100 G4D£C8S 22' 4DO ' 699-519-El3 25J..NII5 16 500 
(.J"' .,u.~" 1 111;8oo 15JANIIII 22:6DO 399-3-7 25JlHI6 13,000 22J..L86 20

1
500 

2 15,400 12FEBBII 17 14DO 24.1ll116 13,700 19AI.Xlll5 17'600 
3 171600 14Wo\R811 23,11DD 2DAUl85 11,300 2458'85 18

1
800 

16 900 21APR811 27 900 25SB'85 27 4110 300CT85 16
1
100 

20;1oo ZWAY811 21;aoo 2BOCT85 1o;eoo 11DEC85 18
1

BDO 
22 ODD 25NOV85 13 900 15JAH86 18

1
700 

22;1DO 399-t-7 o2N.Xl86 171500 t7JANB6 to;too 21Fmll6 l7
1

BOO 
21,3DO 23N.Xl86 161400 19FEII86 101700 20111AR86 2{)

1
600 

28 600 2658'86 15 500 141U.R86 11 90D 22APR86 20
1
100 

21;ooo 25ocres 19;100 t7APR86 14:300 2MY86 19
1

1100 
24 500 10D£C8S 23 300 1~Y86 17 4110 I 1 14JAN811 25 1900 

1 
1199-S3QE15A 02.Jll86 15 200 

399-1-3 02.A.L85 20,400 14FEIBII 20:1100 399-4-1 02J.l.B5 12,500 29.li.L85 16
1
200 

171400 181.1AR811 3110DO 23J.1B5 11,500 27AI.Xlll5 12
1
800 

14 2DO 21APR811 29 ODD 23Al.D5 13 400 26SBl85 13
1
500 

23;eoo 21ll1AY811 24;9DO 24SEP85 u;30o 240CT85 11
1
000 

18 BOO 280CT85 9 420 1100::85 10
1
900 

26:5011 399-1-8 29DCT85 10,9DO D6DfC85 9:470 2DJNt86 9
1
1150 

25,900 IDDECes 1D,4DO 17JANB6 e,1oo 20Fm86 10
1
500 

22 liDO 14JAN811 13 DDO 18FEBBII 11 900 191.1AR86 11
1
400 

2e:ooo tBFEBBII u:goo 131.1AR86 ta:ooo 22APR86 12
1

1100 
29,200 18WAR811 141100 IBAPRBII 101400 22t.IAY86 13

1
400 

24 1900 21APR811 171600 22WAY86 121300 I 

20WAY811 9 840 
399-1-4 18..1\..mS 18 000 I 3!19--4-7 Dl.Jll115 20,200 

23JU..es a;5£Jo 399-2-1 17Jl.NS5 23 1000 ouus 1 2D,Doo 
19Al.Xl85 4,0DD 23JlL85 23,1100 01Jl1.85 2 18,8011 
24SEP8s 2912DD 20ALmS 18,9DD D1Jl1.85 a 2D,7DD 



f{;RA C:O.pliance Ground-Water t.lonitoring Data 
300 Area Process Trenches, June 1985 thru Yay 1986 

TAB..£ G.3 Raw Data 

Constituent. List= Drinkill{l later Standuds Constituent "' Cl4 A..liiRID PP8 

"" Date Rep Lab Concentration Well .... Rep Lab Concentration Well .... Rep Lab Concentration Well O.te Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 25.A.085 < 500 399-1-4 311DCT85 < 500 399-2-1 2358'85 

l 
500 39!1-4-7 30J.L85 920 

1 < 500 1108:85 < 500 300CT85 500 3D.IL85 1 1,240 
2 < 500 15JAN&6 < 500 0508:85 500 30J.L85 2 '" • < 500 12FEB811 < 500 20JAN86 500 30J.L85 3 '" 810 1711ARBB 522 21FE!Il6 500 221J..!l85 < 500 
1 '" 23APR8B on 1-

1 
500 22AI..C85 1 660 

2 760 23IIAY66 < 500 22APR86 500 22AWII5 2 650 
3 930 21111\'86 500 22AI..C85 3 610 

690 399-1-5 , ...... 620 2558'85 < 500 
1 "' 31.WS 1220 399-3-10 01J.1.85 

l 
500 25DCT85 ~ 500 

2 590 31Jl.85 1 1:310 OUL85 1 500 21NOV8S 600 

• "' 31J.l.85 2 l·~ Dl.ll.85 2 500 16JAN86 502 

~ 600 """" DlJ.l.BS 3 500 21Flll86 611 
500 21N..CBS 1 '7<0 ao.u.a5 "' 1"""' 641 
506 21N..CBS 2 "' 30J.L85 1 1,110 1 ...... ~ 500 

~ 500 27SEPB5 509 30J.L85 2 '" 22W.Y88 500 
500 29DCT85 ~ 500 aoll86 ' "' "' 1108:85 500 22AI.!l85 500 399-8-2 18J...N85 < 500 

~ 600 15JAN86 533 22ALK:B5 1 5110 22J.L85 < 500 
600 12FEB811 581 22AI.!l85 2 500 19N..C85 

l 
500 

1711ARBB 748 22AI.!l85 • 500 2558'85 500 
399-1-2 211Jl.085 ~ 500 """"' 813 311SEPB5 500 23DCT65 500 

1 500 ""'"' < 500 23DCT85 500 050Er:85 500 
2 < 500 21NDV85 500 20JAN86 < 500 

' < 500 399-1-8 1e.JJ<85 500 16.1AN86 500 2DFE!Il6 < 500 
850 22.UB5 "" 1!FEB86 593 """"" 552 

1 "' """" < 500 """"' 611 """" ~ 500 

"' ·~-- 2 "' """" < 500 11APR66 ~ 500 2Diolo\Y88 500 . 29.WS • 910 ""'" < 500 2""\'86 500 
~ """" l 

500 '""'""' < 500 899-S19-E13 25J...N85 ~ 600 

"' 21N.Xl85 1 500 15JAN88 < 500 399-3-7 25J.NI5 < 500 22Jll.85 600 
2 500 12FEI188 < 500 24J.1.85 BOO 19Al.r:i85 < 500 

• 500 "'""" < 500 2DN.!lB6 ~ 500 """" < 600 
500 """" < "" 2558'85 500 30DCT85 < 500 
500 ""''" < 500 28DCT85 < "" 1101185 < 500 
500 2SNOV85 < "" 15JANB6 521 

< 500 391H-7 """" "' 17.JAN86 < 500 21FEIIl6 < 500 
667 """" 810 1!FEB86 561 """"" 593 
502 "'""' ... 1-

1 
500 """" ~ 500 

~ 500 2611CT85 ( 500 17A""' 500 27WAY88 "' 500 10D<C85 521 1011\\'86 500 ,......., ( 500 899-S3DE16A D2J.L85 ( 500 
399-1-3 02JU...85 500 14FEBII6 ( 500 399-4-1 02J.L85 ~ 500 29ll85 630 

640 "'''"" "' 23.W5 500 27 .... 5 ~ 500 
750 """"' ~ 500 23AI.Xi85 630 2658'85 500 
656 "''"" 500 24SEP8S 

l 
500 24DCT85 

1 
500 

( 500 28DCT8S 500 1108:85 500 
( 500 399-1-8 2911CT85 640 061JEC85 500 2DJAN86 600 
( 500 10DB:85 581 17JAN88 500 21Flll86 505 

584 14JAN88 ( 500 1BFEIM 585 1911.\R88 511 

"' 16FEIIl6 687 '""""" "' """" < 500 
( 500 ·- 687 """" ( 500 2MY88 < 500 
( 500 21AI'R86 617 2211AY86 ( 500 

3Jiolo\Y86 500 
399-1-4 1 ...... 5 ( 500 399-4-7 Ol.lll.85 ( 500 

23.A.LBS 800 399-2-1 17.JJ<85 ( 600 DlJU..SS 1 

1 
500 

19.\0085 ( 500 23J\J_8S 600 01JU..S5 2 500 
24SEP85 ( 500 """"' ( 500 01Jll.86 3 500 
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RCRA CoAp I i ance Ground-Water Won itoring Data 
300 Area Process Trenches, June 1985 thru Yay 1986 

TAil..E G.3 Raw Data 

Constituent list" Quality Characteristics Constituent " A17 WAHGESE PPB 

'lei I Date Rep Lab Concentration Well .... Rep Lab Concentration We II .... Rep Lab Concentration Well "'" Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
899-1-1 25JlM85 H ( 5. DO a99-1--4 19AI.Xi85 ( 5.00 a99-2-1 2i1Jll86 H l 6.00 a9!1--4-7 0t.JI.L85 1 H < 5.00 

1 H ( 5.00 2-4SEP8S 8.00 ""''" 5.00 01JlL85 2 

~ { 
5.00 

2 H < 6.00 aDDCTB5 ( 6.00 23SEI'86 17.0 Ol.llLBS a 5.00 

' H < 6.00 11DECB5 

l 
6.00 !OOCTBS 6.00 aO.IU..BS 6.00 

~ l 6.00 1SJAN86 6.00 D60B:B6 ( 6.00 !IOJI.LB5 1 H ( 5.00 
1 5.00 12FEB88 5.00 2DJA/Ol6 

l 
6.00 aOJI.L85 2 H < 5.00 

2 ~ l 6.00 1711AR86 5.00 21Filll6 6.00 !IOJ.L85 a H < 5.00 

' 6.00 """"' ( 6.00 1811AR86 6.00 2211Jl85 l 6.00 
( 5.00 2311AYB6 ( 6.00 """"" 6.00 22Al..GB6 1 5.00 

1 l 5.00 21WAY86 ( 6.00 22AUl86 2 ( 5.00 
2 5.00 399-1-5 ,. ...... 

~ ~ 
5.00 22Atll86 ' 

H l 
5.00 

' 6.00 31.WS 5.00 !199-!1-10 Ol.WS 

ll 
6.00 2558'85 5.00 

H l 5.00 !lt..u.es 1 5.00 01.ALB5 1 6.00 250CT85 5.00 
6.00 a1..u.es 2 5.00 Ol.lL85 2 6.00 250CTB5 S 1!1.0 

5 5.00 """" 8.00 01J.LB5 a 6.00 21NDVB5 ( 5.00 
6.00 

"""" 1 
5.00 !o.AU6 6.00 16JAN88 l 5.00 

( 6.00 21AOOBS 2 5.00 ........ 1 6.00 21lf8l86 5.00 
5. DO "'"" 5.00 aD.lL85 2 u l 6.00 1!111ARll6 lito 

( 5.00 290CTB5 5.00 aoJ.l.B5 a 6.00 18AI'R86 ( 5.00 
( 5.00 290CTB5 5 H 6.00 22ID>I6 8.00 221'"" 8.00 
( 5.00 llllE<:aS 6.00 22ID>I6 1 8.00 

15JAHB6 6.00 22ID>I6 2 8.00 a99-B-2 1B.JLN65 H < 5.00 
399-1-2 20JLN85 ~ ( 6.00 12FEB88 5.00 22N..QIS a 6.00 22JI.L65 H < 5.00 

1 5.00 1711AR86 5.00 "'EPIIS ( 6.00 19Al..CBS 5.00 
2 H 5.00 """"" 5.00 2311Cll16 H ( 6.00 2558'85 5.00 

' H 5.00 2'''"" 6.00 2!1DCT85 5 10.0 2!1DCT85 5.00 

"' 29.Jl.l85 H 5.00 21NOV86 l 6.00 060B:B6 5.00 
~ 

29ll85 1 H 5.00 a9!1-l-6 , ...... H ( 6.00 16JAJU 6.00 2DJAH86 6.00 
29J.L85 2 H 5.00 22.1llB6 H -49.0 1""'"' 6.00 2DF!lll6 5.00 

"' -•• •r !I H 6.00 """" ( 5.00 1- 7.00 """"' 5.00 
6.00 "'""' ( 6.00 "'"" l 6.00 18AI'R86 5.00 

1 6.00 23DCT66 ( 5.00 2211AY86 6.00 ""''" 5.00 
2 l 6.00 041lf<:a6 ( 6.00 

' 6.00 1SJAN86 ( 5.00 399-a-7 25J.JII5 

~ l 6.00 SW-519-El!l 25J...NB6 H ( 5.00 
( 5. DO 12FEB88 ( 5.00 2-4.lL85 6.00 22Jl.86 H ( 5.00 

6.00 ....... ( 5.00 20At.Xl85 6.00 19Al.OI5 ( 5.00 
s H 11.0 """"' ( 5.00 2558'85 6.00 2-458'85 < 5.00 

< 5.00 2311AYB6 < 5.00 28DCT66 8.00 aOOCT85 l 5.00 
< 5.00 25NOV86 l 6.00 11DB:85 5.00 
< 5.00 !199-1-7 02AUC66 H < 5.00 17JAIII6 6.00 ISJAN88 

l 
5.00 

< 5.00 , ..... 
l 

5.00 1""'"' 10.0 21F8l86 5.00 

l 5.00 26SEI'86 5.00 """"" < 6.00 """"' 5.00 
5.00 250CTB5 5.00 """"" l 6.00 22AI'R86 5.00 

10DECB5 6.00 1911AY86 6.00 271MY88 5.00 
399-1-3 02.l.L86 ~ l 5.00 WAH86 l 6.00 

5.00 1.,..,. 5.00 399--4-1 02.JlL85 ~ l 6.00 699-S30E15A 02JlL86 H < 5.00 
< 5.00 1"""' l 6.00 23JlL86 6.00 29JU.85 H l 5.00 

11.0 """"' 5.00 23Alkll5 < 6.00 27Al.C65 6.00 
< 5.00 201MY86 5.00 2-459'85 8.00 2658'85 9.00 
< 5.00 260CT86 < 6.00 2-40CT85 l 5.00 
< 5.00 !199-1-B 290CT86 40.0 """" ( 6.00 11DB:86 5.00 
< 5.00 !DOB:85 38.0 17JANB6 < 6.00 2f1JANB6 l 6.00 
( 5.00 WAN66 38.0 18F""' < 6.00 2Dfffi86 5.00 
< 5.00 18F""' 28.0 1311AR88 367 1911AR88 ( 5.00 
< 5.00 1""'88 40.0 18AI'R86 57.0 22AI'R86 l 5.00 

"""" 28.0 2211AY86 < 6.00 2:MYB6 5.00 
399-1--4 18J.JI86 H < 5.00 201AAYB6 32.0 

2aJ.L86 H < 6.00 !199-2-1 17J~85 H 39.0 a99--4-7 OU.L85 H < 5.00 



~ ~ 
• ~i
 

a
o

 
C

L
 

·
-
~
 

·
~
 

0 
~
~
 

"i:* 
~
~
 

d 
!1-'l 
• . -'-3

 
c
~
 

·~ 
•• 
~.: 
gm 
•• 
"
~
 

~
·
 

11':: 
~~ 
,_ .. 

• ~ .! 

~ ~
 

d 

! 

3 .!l, ' ' i I ' I 
~
~
 

.: 

c 
o 

o
o

o
o

o
o

o
o

8
o

 
c
o

 
0 

cu:::u:::u:::u::o 

g
~
~
2
~
~
8
m
~
i
~
~
~
=
~
c
~
~
~
~
 

-
-
-
~
-

~
 

t>f:::8~88:i:i:ifiifii 
.................... 

c:u::oc 
oc::u:::> 

~
~
r
o
s
m
;
;
~
s
l
i
l
~
 

=
 

=
 

.....,,....., 
.... IN

... 
...,,......., 

~
~
~
~
~
~
"
=
!
<
=
!
~
 

:
i
~
~
s
~
m
m
;
;
m
s
m
 

c:u::o 
c:u::oc 

SH1~!i:=i~mm~o:~m 
~
 

cu::>
c::>

o<
:>

•::u::u::>
<

:::>
 

........ oo.,;..;cc:iooc: 
......................... ...,...,.., 
~
~
 

i~:8~§!:;li;::§gj..; 
.... ~.,..~ 
~
 

.,. 
C

l 
oc:::u::. 

c
o

 
c:u::u:>e:>e::> 

=
 

o
o

o
c
c
::o

c
c
 

~
C
!
<
=
!
<
=
!
C
C
C
:
:
:
O
 

$~::3~2;!;'536 
si~~c:::i~fii:i18 

................. 
~~~~~~~lillil~~li3'53fiifiim 
.......,,..go.o;.,.N

 
...,_. 

ij[i:H~SS:Sfiifiifiifii 
~
 

== 
=

 
-c-o 

......... 

c 
c
c
c
c
c
 

c
e
o

 
c
o

 

r
e
$
~
8
~
~
~
~
g
g
~
g
g
~
~
g
~
g
~
g
g
 

............... 
.............. 

......... 
.... 

=
 

~
 

~
 

~
 

~
 

-' 
' 

' 
-' 

' 
~
 

~
 

~ 
' 

' 
' 

~ 
IIi 

IIi 
G

.59 



g
g
~
~
g
~
g
~
g
~
~
 

~-~-~~-ri~i'fi'!irim1:;-

~
~
2
~
~
~
;
;
 
R
2
~
~
2
R
2
8
2
8
S
~
g
8
S
2
8
~
~
2
 
8
2
8
2
~
~
~
~
~
8
2
 

~~~~=~~~-
~
~
~
~
b
~
~
~
~
~
~
r
e
~
~
=
~
~
i
~
~
 
~
~
~
~
~
~
~
~
~
-
i
~
 

8
8

8
8

8
8

8
8

8
8

8
8

8
8

8
 

~
~
·
~
·
~
~
~
G
~
~
~
~
~
G
 

0>
-... -... -.,..-tD-~-... -.-..,-...-...-.,..-.~..,_-

---------------
........... .,.. 

§
§
~
§
~
§
§
§
§
§
§
 
~
!
~
~
~
~
~
~
~
~
 

~
~
~
i
=
~
~
~
i
~
=
 
i
~
~
~
:
·
:
~
~
~
~
 

g_g_g_g_~_~_5:_g_!ii_~~-~-g-~-~-~_!ii_2_g~-
85ii28888~~8:2~~~~ggg~s; 

~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
 
~
~
~
~
§
~
§
-
i
~
~
~
~
:
~
~
-
~
~
~
~
~
 

G
.60 

§
§
2
~
 

t:i-~-t:i~-

!
i
8
g
~
S
i
!
8
S
 

·
~
-

... o; .... 
~
G
o
.
~
;
.
_
·
,
.
;
~
-

-

8
R
~
~
 

~
 .......... 

........ _ .... 



OCRA Coopliance Groond-Water Wonitoring Data 
300 Area Process Treoches, June 1985 thru Way 1986 

TAll£ G.3 Raw Dab 

Constituent List" Quality Characteristics Constituent " 05 ctLORIO PP8 

"" .... Rep Lab Concentration lei I Date Rep Lab Coocent~t.iQfl fell .... Rep Lab Concent.~t. ion lllell Date Rep Lab Colltentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 ........ 6 8,000 399-1-4 300CT85 48BO 899-2-1 2358'86 11 600 399-4-7 30.A1.86 13,300 

I 8,100 IIDB:36 15:200 300CT8S 11:1oo 30.A1.86 I 11,900 

' 8,500 1SJAN88 10,700 DSil£<85 15,100 3o..u.as ' 12,400 

' 8 SOD 12f8l88 t·:gg 20JAH88 22,200 30.JU...85 3 11,600 
10:700 1711ARB8 21FEB!8 23 4110 22AL086 12,900 

I 11,200 """"" 8:uo 1811AR88 28:700 22AL086 I 16,800 

' 9 800 231'"" 7,890 22APR88 19,000 22ALC8S ' 16,600 

' 12:ooo 2711AY88 18,000 22AL086 ' 14,200 
14,800 399-1-5 ......... 8,000 '"""" 14,100 

I 12,600 31.Jl1.85 6,600 399-3-10 01.JI.US 12,800 250CT85 13,200 
2 12,500 31.Jl1.86 I g.gg~ 01.AUS I 11 900 2111M15 12 400 

' 12,100 31.Jl1.85 ' 01.JlUS 2 14:400 16JAN88 10:200 
15,600 """" 5o;4oo 01.Jl1.8S 3 14,200 211fml6 11,100 

8 "' """" I 47200 30Jll.8S 10,400 """'''8 10,100 
5'950 21AIXl85 2 43;6oo 30Jll.BS I 11 80D 18APR88 10,200 

u;ooD 21SEP85 13,0011 30.Jl1.85 2 u;ooD 2211AY88 14,000 
1,140 ""CT85 5,210 3D.llB5 ' 11,2DD 
9 820 llll£<85 72,200 2 ..... 6 12,30D 399-8-2 18J...NIIS 8,000 

10;5oo 15JAN86 18,600 2 ..... 6 I 10 DOD 22J.UIS ' "' 14,300 12f8l88 35,900 2 ..... 6 ' to;ooD 19N..G!IS 9;aoo 
1111AR88 16,900 22AI.DI5 a 11,000 2SSEP8S 9050 

399-1-2 2DJ...N85 "" 22APR88 9,200 3DSEP85 ' '" 23DCT86 8'170 
2DJI.tl86 I 9:ooo ''""" 8,170 23DCT86 8;160 06Df015 1o;ooo 
20.Jl086 ' 8,600 21HDV85 "" 20JAN88 8,940 
2DJLNIIS 3 860 399-1-8 lliAII86 7,000 18JAN88 u:ooo 211fml6 9,590 
29.Jl1.86 10,600 22ll86 10,200 19FE1116 13,800 '"""" 9,640 

"' 
29.JWI6 I 11,100 """" 6,600 1411AR86 11,9110 18APR88 "" 29ll85 2 10,500 24SEP86 8,950 17AI'R86 10 600 '"""' 9:510 

~ 29ll85 ' 11,300 231lCT85 8,380 2211AY88 16;1oo 
~ "'1"'6 11,700 041lEC86 

=·~ 
699-Sl'i-El3 25J..Irl85 12,600 

""""6 I 11,000 16JAH88 399-3-7 ........ 12 000 22J.1.85 18,600 
""""6 2 "" 12fED18 6'820 24.Jl1.85 14:1oo 19JUl86 16,100 
""""6 ' 11'600 1411ARB8 9:410 """" 13,200 2458'85 16,600 
27SEP8S n:ooo """" 6,8BO "'""" 9,710 300CT85 14,800 
240CT8S 11,800 ....,vaa 8, ... 28DCT86 12,300 UDf£85 16,000 
ll6D£<86 19,000 26NOV85 13,900 16JNI88 14,900 
14J.IH86 "" 399-1-7 """"' ""' 17J.IH86 "" 21FB186 16,2DO 
laFE11811 14:400 """" 14:20D 19FEII16 u:60o '"""" 16,600 
1911AR86 22,9DD 01SEP86 13,600 1411AR86 11,600 22APR88 17,000 
23APR88 16,000 250CT85 26,100 """"" 10,800 2711AY88 16,60D 
2711AY88 '·"' !Oil£<85 ...... "'''"' 14,100 

14JAH86 49:200 699-SSIB6A 02J.L85 4,700 
399-1-3 D2.A1.86 14,900 14FBI86 " 800 399-4-1 02JJ..86 11,900 29.A1.86 4,600 

12 900 IIIIIARB8 67:4011 23.A1.86 10,800 """"6 3,730 
12:200 """" 21,200 '"""6 11,600 2658'86 "" 13,800 ""''" 20,000 2458'86 9,340 24DCT85 3:760 
28,40D 280CT86 7,190 llDEr85 3,940 
39 70D 399-1-8 29DCT85 18 800 D61JB:86 ~~~~ 2DJAN86 3,670 
47:300 10DEC85 19;8oo 17JAN86 2Df8186 6,280 
64,300 14JAN86 38,500 IBFEB88 10:400 IIIIIAR86 <4,500 
63 SOD 18FEB88 36,50D ISIIAR86 10,800 22APR88 • ,910 
21:6oD I .... R88 29,700 """" 9,520 2211AY88 5,960 
21,800 21APR86 19,300 22YAY86 11,600 

20WAY86 15,9{10 
01Jl1.85 399-1-4 1 ....... 6 8 DOD 399-4-7 13 BOO 

2S.Jl1.85 n:8oD 399-2-1 """" 26 DOD 01Jl1.85 I u:ooo 
I"""' 6,400 23JLL85 t4:ooD Ol.JLLB5 2 13,700 
24SEP85 8,330 "'""" 12,200 01Jl1.86 3 13,600 
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OCRA Co11pliance Grotmd-later Monitoring Data 
300 Area Process Trenches, June 1985 thru Way 19118 

TAB..E G.3 Raw Data 

Co11$tituent List= Site Specific Constituent = A13 COPPER PPB 

hll "'" Rep Lab Concentration Well "'" Rep Lab Concentration Well Date Rep Lab Concentration Well .... Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 ........ H 20.0 399-1-4 """" ( 10.0 a99-2-1 23Jll85 

H l 10.0 399-4-7 01.JU...86 1 H < 10.0 
I H 21.0 "Sfl'85 ( 10.0 20~5 10.0 Ol.ll86 2 H ( 10.0 

' H 21.0 3DOCT85 ( 10.0 23S8'85 10.0 01.Jl1..86 a H < 10.0 

' H 21.0 llllEC35 73.0 aOOCT85 10.0 !O.Jl1.86 H ( 10.0 
H ( 10.0 16JAHB8 102 06DEC86 10.0 !OJU...86 1 H 12.0 

I H ( 10.0 12fEB88 91.0 20JAN86 16.0 30JU...85 2 H 25.0 

' H ( 10.0 171MRB6 58.0 21FBl86 13.0 30.ll85 a H 10.0 

' H ( 10.0 """"' 23.0 lllliA1>16 16.0 22~5 ~ 10.0 
10.0 ''''"" 24.0 '""""" 13.0 22AI..CB6 1 10.0 

I 11.0 VIIAY86 ( 10.0 22AI..CB6 2 10.0 

' 20.0 a99-1-5 ........ H ... o 22AI..CB5 a 10.0 

' 19.0 31JU..S5 H 12.0 399-a-10 01J.1116 H < 10.0 2558'86 10.0 
( 10.0 31Jl1.8S 1 H 32.0 OUUI6 1 H < 10.0 260CT86 10.0 

H ~ 10.0 a1.JU...6S 2 H '" OU1116 2 

I l 
10.0 260CT86 s H 10.0 

s 10.0 """" ( 10.0 01.Jl1.86 a 10.0 21NOV86 10.0 
( 10.0 21AI.XlBS 1 

H l 
10.0 30Jll85 10.0 16JAN86 10.0 

31.0 21AI.Xl65 2 10.0 30Jl1115 1 10.0 2DFlllll6 10.0 
69.0 27SEP86 10.0 30Ju.B5 2 10.0 I ...... 10.0 
63.0 290CT85 10.0 aoJll.B5 a H 13.0 """"' 10.0 
26.0 290CT85 S 10.0 '"""' ( 10.0 2211AY86 ( 10.0 
18.0 11DEC85 81.0 22ALIQI:6 1 ( 10.0 

16JAN86 124 """" ' ( 10.0 399-B-2 18J..N86 H < 10.0 
399-1-2 ,.....,, H 13.0 12fEB88 107 22ALn16 a ( 10.0 22JU..S5 H < 10.0 

,...... I H 10.0 171MRB6 60.0 3058'86 ( 10.0 19Al.GI5 ( 10.0 
2D.Jl.N86 2 H 17.0 """""' 15.0 230CTB5 

H ~ 10.0 2658'85 ~ 10.0 
20JLN86 3 H ( 10.0 ''''"" ... o 230CT85 S 10.0 230CT85 10.0 
29.JW!5 H ( 10.0 21NOVBS ( 10.0 0511£<85 ( 10.0 

"' 
29.JW!5 1 H 40.0 399-1-6 ""'"" H 25.0 16JAHB6 ~ 10.0 20JAN86 ( 10.0 
29.JW!5 2 H 19.0 22ll85 H 27.0 1ilfElll6 10.0 2DFlllll6 ( 10.0 

"' ....... , ' H 19.0 """" ( 10.0 1411ARS6 l 10.0 """"" ( 10.0 
w 2LIUlll5 

l 
10.0 24SEP8S ~ 10.0 17 ....... 10.0 11!.11'RB6 ( 10.0 

21ALC85 1 10.0 2311CT85 10.0 2211AY86 10.0 20W..Y86 ( 10.0 
21ALC85 2 10.0 D4llEC35 14.0 
21AlXl85 3 10.0 16JAN66 98.0 399-3-7 25J.JII6 H 11.0 699-S1i-Ela 26.Jl.H85 H 18.0 
27SEP86 10.0 12fEB88 98.0 24JU...86 H 10.0 22Jl1115 

H ~ 
10.0 

240CTB5 
H ~ 10.0 1411ARB6 72.0 20ALQI6 10.0 """" 10.0 

240CT85 s 10.0 """"' 23.0 26SEP86 10.0 24SEP85 10.0 
060E<85 33.0 2311AY86 19.0 28DCT85 10.0 300CT85 10.0 
14JAN86 43.0 25HOV85 10.0 UDB:85 ( 10.0 
1aFE!l86 56.0 399-1-7 """" H 17.0 17JAN68 10.0 16JAN86 ( 10.0 

""'"' 62.0 """" l 10.0 19FEE88 10.0 21FBl80 ( 10.0 
23AI'R86 24.0 26SEP86 10.0 """" 10.0 """"" ~ 10.0 
21WAY86 17.0 250CT85 10.0 17Am18 13.0 '""""' 10.0 

10DEC85 ( 10.0 190AY86 10.0 27UAY86 ( 10.0 
399-1-3 02Jl1.85 H 28.0 14JAN86 57.0 

0..,, H 27.0 14FBl86 70.0 399-4-1 02Jl1115 

n j 10.0 699-SSIIElSA 02JU...85 H ( 10.0 
23AIX>IS ( 10.0 1 ....... 72.0 23Jl1115 10.0 29Jll.B5 H 10.0 
25SEP85 15.0 """"' 42.0 23ALIQI:5 10.0 27Al.k385 ( 10.0 
24DCT85 ( 10.0 2DIIIY86 29.0 24SEP86 10.0 2658'85 1a.o 
25NOV85 10.0 2BOCT85 10.0 240CT85 l 10.0 
WAN88 53.0 399-1-8 290CTBS ~ 10.0 060ECa5 10.0 UDEC85 10.0 
1IH!Ia8 61.0 10DEC85 10.0 17JAN86 ( 10.0 2DJAH86 10.0 
1111ARB8 72.0 14JAN86 30.0 18FEE88 ( 10.0 21lf8l86 ~ 10.0 
21APRB8 42.0 18FEE88 42.0 I'"""" 40.0 191iAR86 10.0 
2CIIA.Y86 36.0 "'"'"" 40.0 IBAPRI8 ( 10.0 '""""" ( 10.0 

""""' 28.0 2211AY86 ( 10.0 22W.Y86 ( 10.0 
399-1-4 III.IU<85 H 23.0 21lMAY66 14.0 

23JlL85 H ( 10.0 399-2-1 17JUNBS H 16.0 399-4-7 OlJll.BS H ( 10.0 
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~RA Co•p I iance Grou11d-Wat.er Wo11 itoring Data 
3llD Area Process Trenches, Jur~e 1985 thru Way 1986 

TAll.£ G.3 Raw Data 

Constituent list= Site Specific ConstitLHmt = A24 TliiDl.RA PPB 

"" Date Rep Lab CollCentration lllell "" Rep Lab Concentration Well "" Rep Lab Concentration Well Date Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 2S.Jl085 ( 200 399-1-4 300CT86 ( 200 399-2-1 23SEF85 ( 200 899-4-7 aoJJ...as ( 200 

25JLN85 1 ~ 200 IIDEC85 ( 200 SOOCT85 ( 200 aOJJ...8S 1 ( 200 
26..l.H65 2 200 15JAM66 ( 200 05DEC85 ( 200 aOJ.UIS 2 ( 200 
26..l.H65 a ( 200 12fEB86 ( 200 20JAN86 ( 200 aoJJ...85 a ( 200 
24.l1B5 ( 200 171/ARall ( 200 21FEIIl<l ( 200 22.\Ul86 ( 200 
2UU5 1 ( 200 23APR86 ( 200 "'"'""' ( 200 22AU385 I 

l 
200 

24..U.85 2 ( 200 ""''"' ( 200 """"" ~ 200 22A!Jl85 2 200 
24JU...85 a ( 200 2711AY116 200 22AU385 a 200 

"''""' ( 200 a99-l-5 20JLII86 

l 
200 26SH'86 200 

""""'' 1 
( 200 31.Jl1.8S 200 a99-a-10 OIJJ...85 ~ 200 250CT85 200 

""""" 2 ( 200 31.Jl1.8S 1 200 01JJ...85 1 200 21111V85 

l 
200 

2IIAI..nl5 a ( 200 a1JJ...85 2 200 OIJJ...85 2 

1 
200 16JAN86 200 

2158'115 ~ 200 """"' ( 200 OIJJ...85 a 200 20FEIIl<l 200 
DII«<V85 200 """"' 1 ( 200 SD.ll.B5 200 1311AR116 200 
100EC36 ( 200 21AUG85 2 ( 200 SO.ll.BS 1 ( 200 18Affi86 200 
13JAHIIO ( 200 2758'86 ( 200 SO.ll.BS 2 ~ 200 2211AYII6 200 
1<fEII86 ( 200 2'iiOCT85 ~ 200 SO.ll.B5 a 200 
1- ( 200 111JEC86 200 22.11""5 ( 200 a99-8-2 18.JL.N85 

l 
200 

2i1APR86 ( 200 15JAN86 ( 200 22Al.IOO!i 1 ( 200 22Jll85 200 
""'Y116 ( 200 12fEB86 

l 
200 22Al.IOO!i 2 ( 200 19Al..Q'I6 200 

171/ARall 200 22Alnls a ( 200 2558'85 200 
399-1-2 2li..U<86 ( 200 """"" 200 30S8'!15 200 230CTB6 200 

1 ~ 200 ""'"" 200 230CT85 200 D5DEC85 200 
2 200 21NOV85 200 2DJAN86 ( 200 

' l 
200 399-1-6 18Jl.N85 ~ 200 16J1Je6 200 2DF8188 ( 200 
200 22.Jl1.8S 200 111fE11111 200 """" ( 200 

1 200 19AIXl85 1,~~ ""'""' 200 """"" ( 200 

"' 
................. 2 200 245EP86 ~ 11APR811 200 21WAY86 ( 200 . 29JJ...85 a 200 23DCT86 200 2211AY116 200 

"' """"' !!3 D<IJEC86 ~ 200 699-519-Eia 25J..N85 ( 200 
~ 21N.Xl65 I 

1 
15JAN86 200 agg...a-7 25J..fe5 ~ 200 22JJ...85 ( 200 

2 200 12fEB86 ( 200 24.ll.B5 200 19AI..C85 ( 200 

' 200 1- ( 200 20Alnl5 

1 
200 2458'85 ( 200 

l 
200 21APR811 ( 200 2559'85 200 300CT85 

1 
200 

200 ""'"" ( 200 280CT85 200 1100:85 200 
200 25HDV85 

l 
200 15JAN86 200 

200 399-1-7 """"" ( 200 17JAt& 200 21FEBB6 ~ 200 
200 """"' ( 200 11H1116 200 """'"' 200 
200 211SEP85 

1 
200 """" 200 22APRB6 ~ 200 

200 25DCTBS 200 11AI'fi86 200 ""''"' 200 
200 1000:86 200 1111AYII6 200 

14JAN86 ( 200 699-S3DEISA 02JJ...85 ( 200 
399-1-a 02.1L85 ~ 200 1<FEBIIII ( 200 SW-4-1 02J.I.B5 

l 
200 29.1lU6 ( 200 

02.10015 200 "'"'""' ( 200 2aJJ..S5 200 """"' ( 200 

""""' ~ 200 21APR811 ( 200 """"' 200 """"'' l 
200 

26SEP85 200 20WAY86 ( 200 2458'85 200 240CT85 200 
240CT85 ( 200 280CT85 200 1100:85 200 
25NOV85 ( 200 399-1-8 2!1DCT85 ( 200 000Bll6 200 20JAN86 200 
14JANB6 ( 200 lDDECaS ( 200 17JAt& ( 200 """"' 200 
11Hl186 ( 200 14JAH86 

1 
200 18FEIJI6 ( 200 1- ( 200 

171/ARall ( 200 18FEIIIIII 200 ""'""' ( 200 22AI'R86 ( 200 
21APR811 ~ 200 181,\Rllll 200 18APRB6 ( 200 2:zt.IAY86 ( 200 
21JI.IYB6 200 21AI'R86 ~ 200 2211AY116 ( 200 

2011AYB6 200 
399-1-4 1 .... 5 ( 200 399-4-7 DI.JU...II5 ( 200 

23Jl1.85 ( 200 a99-2-l 11 ..... ( 200 DlJll.B5 1 ( 200 

'""""' ( 200 23.Jll85 ( 200 DlJll.B5 2 ( 200 
2458'85 ( 200 20.10015 ( 200 DIJll.Bs a ( 200 



~RA Co•pl iance Ground-later t.lonitoring Data 
300 Area Process Trenches, June 1985 thru May 1988 

TAB..E G.3 Raw Data 

Con5tituent list::: Site Specific Constituent " 184 J.ETHDNE PPB 

lei I Date Rep lab Concentration Well .... Rep L1b Concentntion lett .... Rep Lab Concentr1tion Well O.te Rep lib Coocentr1tion 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
899-1-1 2W<85 ~ ~ 10.0 399-1--4 19Al.CB5 < 10.0 3~2-1 23.1ll85 H < 10.0 399--4-7 01JlL85 1 H < 10.0 

1 10.0 2-4SEP85 < 10.0 20AI.nl5 < 10.0 01JLL85 2 

~ ~ 
10.0 

2 ~ ~ 10.0 SOOCTSS < 10.0 2358'85 < 10.0 01JLL85 3 10.0 

• 10.0 llt:ECSS l 10.0 !OOCT85 

1 
10.0 30Jll85 10.0 

H < 10.0 15JAH88 10.0 05DEC85 10.0 30JU..85 1 10.0 
1 

~ { 
10.0 12FEI>l8 10.0 20JAN88 10.0 30JLL85 2 H < 10.0 

2 10.0 171WlB8 < 10.0 21FEil88 10.0 30JLL85 3 H < 10.0 

• 10.0 ........ ~ 10.0 21WAR86 < 10.0 22AUlBS 

l 
10.0 

< 10.0 ""'"' 10.0 23AI'R88 ~ 10.0 22AIJl85 1 10.0 
1 < 10.0 27WAY88 10.0 22NJl85 2 10.0 
2 ~ 10.0 399-1-5 "-""' H < 10.0 22AUlB5 • 10.0 

• 10.0 31.11US H < 10.0 399+10 01.JtU5 ~ ~ 10.0 25SB'85 10.0 
10.0 31.1l.LSS 1 

: l 
10.0 01JJ...85 1 10.0 250CT8i 10.0 

10.0 31.1Ll85 2 10.0 01.JUB5 2 H 10.0 250CT85 s H 10.0 
s H ( 10.0 """" 10.0 01.JUB5 3 H 10.0 21HOV85 10.0 

10.0 21Al.GIS 1 10.0 ......... H 10.0 18.1Ni118 10.11 
10.11 21Al.Kl85 2 10.11 30.ll..85 1 H 10.0 - 10.11 
10.0 """" 10.11 30J.1.85 2 H 10.0 1- 10.0 
10.0 29DCT8S 10.0 ao.JtUs a H 10.0 18AI'R88 10.11 
10.0 29DCT85 S 10.0 ""'"' 10.0 22UAY86 10.11 
10.0 llllf£05 < 10.0 22Al.OIS 1 10.0 

15JAN88 < 10.0 22Al.OIS 2 10.0 a99-8-2 18Jl.N85 

~ l 10.0 
899-1-2 ,. ...... H < 10.0 12FEB88 < 10.0 22Al.QIS a 10.0 22JI.LB5 10.0 

1 H < 10.0 1"""" < 10.0 aOS8'85 10.0 19Alll85 10.0 
2 H < 10.0 23AI'R88 < 10.0 230CT85 10.0 25SEP85 10.0 
3 H < 10.0 ""'"' < 10.0 23DCT86 S H 10.0 230CTBS 10.0 

"' ··- ~ { 10.11 21NOV85 < 111.11 '"""" < 10.11 . 29.WS 1 10.11 399-1-11 18-""' ~ < 10.11 111JAHB8 < 111.0 20J"" < 10.11 

"' 29Jl1.85 2 10.0 22.1ll85 10.0 1!1FEB18 ~ 10.0 20FBl88 < 10.0 

"' 29.1ll85 • 

H l 10.0 """" 10.0 ""'""' 10.0 "'""" ~ 10.0 
10.0 2458'85 10.0 17APR88 ~ 10.0 18AI'R88 10.0 

1 10.0 """" 10.0 ,,,., .. 10.0 2011AY88 < 10.0 
2 10.0 """' 10.0 • 10.0 15JAN811 10.0 399-3-7 25.Jl.N86 H 10.0 BW-S1i-Ela 25J..N85 ~ ~ 10.0 

10.0 12FEI>l8 10.0 24Jl.L86 H 10.0 22J.l.85 10.0 
10.0 "'"""' 10.0 20Alll86 10.0 1 ....... < 10.0 

s H ( 10.0 21AI'R88 10.0 25SEP85 10.0 24SEP85 

l 
10.0 

10.0 ""''" 10.0 280CT85 10.0 300CT85 10.0 
10.0 25HOV85 10.0 ll[)E[SS 10.0 
10.0 899-1-7 II2N.Jl85 

H l 10.0 17JAN88 10.0 15JAN88 10.0 
10.0 23AUl85 10.0 1!1FEB18 10.0 21FEil88 10.0 

i 10.0 2658'85 10.0 ""'""' 3.70 "'""" 10.11 
10.0 ""'" < 10.0 17AI'R88 10.0 22AI'R88 10.0 

10t:EC8S l 10.0 1911AY88 < 10.0 27ILIY88 < 10.0 
399-1-3 D2.1ll85 ~ ~ 10.0 14JA~ 10.0 

10.0 1<FE1>l8 10.0 399-4-1 02.JtU5 ~ ~ 10.0 1199-S3DE15A 02JUL85 H ' < 10.0 1"""' < 10.0 23JUBS 10.0 29JU.85 H ~ 10.0 

l 10.0 21AI'R88 ~ 10.0 23.\00lS < 10.0 27Alll85 10.0 
10.0 2Dij,\l88 10.0 2458'85 < 10.0 2658'85 l 10.0 
10.0 28DCTBS ~ 10.0 240CT85 10.0 

< 10.0 399·+8 290CT86 < 10.0 08DEC85 10.0 11DEC85 10.0 

l 10.0 !Dil8:85 ~ 10.0 11JAH86 < 10.0 20JAN88 11.0 
10.0 14JAN88 10.0 18F8Jl8 < 10.0 21lF8l86 ~ 10.0 
10.0 18FEII88 ~ 10.0 1- l 10.0 1911AR88 10.0 

< 10.0 1BIL\R88 10.0 18AI'R88 10.0 22AI'R88 < 10.0 
21AI'R88 < 10.0 221LIY88 111.0 22t.IAY88 < 10.0 

399-1-4 18Jl.N85 ~ ~ 10.0 20tu.YB8 
H ~ 10.0 

23JUL85 10.0 399-2-1 17JLN85 10.0 a99-4-7 01Jl.L85 H < 10.0 



OCRA Co111pl iance Ground-Water t.bnitoring Data 
300 Area Process Trenches, June 1985 thru 6by 1986 

TAfl.E G.3 R3w Data 

Constit.uent list= Site Specific Constituent= lt67 1,1,1-T PPB 

Well lloto Rep lab Concentration Well Date Rep lab Concent~tion Well , .. Rep lab Concentration Well Date Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ---------------------------------------- ----------------------------------------
399-1-1 , ....... , 

~ ~ 10.0 399-1--4 19AL086 l 10.0 399-2-1 23JI.L85 H ~ 10.0 399--4-7 01J.L.85 1 H ( 10.0 
I 10.0 2o4S8l85 10.0 """'' 10.0 01JI.L85 2 H ( 10.0 
2 H ( 10.0 SOOCT85 10.0 2358'86 ~ 10.0 01JlL85 3 H ( 10.0 

' H ( 10.0 11DEC85 ( 10.0 SOOCTBS 10.0 30Jll86 H ( 10.0 
H ( 10.0 1SJAN85 ~ 10.0 """"' ( 10.0 30Jll.BS 1 H < 10.0 

I H ( 10.0 12FEBII6 10.0 20JANII6 ~ 10.0 30JlLBS 2 H < 10.0 
2 H ( 10.0 1- ( 10.0 21ffil83 10.0 30JU.BS 3 H < 10.0 

' H ( 10.0 """"' ( 10.0 2IILII>l3 ( 10.0 22AI.Xl86 ~ 10.0 
( 10.0 ""'"' ( 10.0 22APRB6 ( 10.0 22N.Xl85 1 10.0 

I ( 10.0 2711\Y86 ( 10.0 22N.Xl85 2 ( 10.0 
2 ( 10.0 399-1-6 , ...... H ( 10.0 22AI.Xl85 3 ( 10.0 

' ( 10.0 31JU.85 H ( 10.0 399-3-10 01JI.L86 

il 
10.0 26SEPB5 ( 10.0 

( 10.0 31J.US I H ( 10.0 OlJLlBS 1 10.0 250CT85 ( 10.0 

H ~ 10.0 31JU.8S 2 H ( 10.0 OIJLLBS 2 10.0 250CT85 s H ( 10.0 
s 10.0 21AL086 ( 10.0 OIJU.SS 3 10.0 21NDV85 ~ 10.0 

( 10.0 21AL086 I ( 10.0 30JU.BS 10.0 16JANB6 10.0 
( 10.0 21AL086 2 ( 10.0 30JU.BS 1 10.0 20FI3l86 ( 10.0 
( 10.0 27SEP6S ( 10.0 30JU.BS 2 10.0 1311ARB6 ( 10.0 
( 10.0 290CT85 

H ~ 10.0 30J..UIS 3 H ( 10.0 IIIAPRB6 ( 10.0 
( 10.0 290CT85 S 10.0 22.100l6 ( 10.0 22WAY86 ( 10.0 
( 10.0 11DECBS ( 10.0 22AI.XB5 1 ( 10.0 

16JAN86 ( 10.0 22Alm5 2 ( 10.0 399-8-2 18.l.NB5 H ( 10.0 
399-1-2 20.JLN86 H ( 10.0 12fEll611 ( 10.0 """'' ' ( 10.0 22J..UI5 H < 10.0 

I H ( 10.0 '""""' ( 10.0 3068'85 ( 10.0 19AI.Xl85 ( 10.0 
2 H ( 10.0 22APRB6 ( 10.0 230CTBS 

H ~ 10.0 2SSEP6S ( 10.0 

' H ( 10.0 ""'"' ( 10.0 23liCTBS S 10.0 230CT85 ( 10.0 
H ( 10.0 21HDV86 ( 10.0 OSilfC65 

! 
10.0 

G> 29JU.85 1 H ( 10.0 399-1-11 I ...... H ( 10.0 16J""' ( 10.0 """" 10.0 . 29.JWI6 2 H ( 10.0 22JU.B6 H ~ 10.0 lllFEB36 ~ 10.0 20FEB86 10.0 
~ ~§a H ( 10.0 """" 10.0 """''' 10.0 """"' 10.0 
~ 

H l 
10.0 2o4SEf'BS 

! 
10.0 17AI'fi86 ~ 10.0 '"""' 10.0 

1 10.0 230CTBS 10.0 ""'"' 10.0 20WAY86 ( 10.0 
2 10.0 .. llfC65 10.0 

' 10.0 16JAN86 10.0 399-3-7 26J.JIBS H -4-4.0 699-519-El! 25J..NB6 H ( 10.0 
10.0 12FEBII6 10.0 2o4JU.B6 H 72.0 22ll86 H ( 10.0 
10.0 """"' 10.0 20NJJB5 

! 
10.0 19AI.Xl85 ( 10.0 

s 10.0 """' l 10.0 26SEP85 10.0 2o4SEP85 ( 10.0 
10.0 ""'"' 10.0 2BOCT85 10.11 3liOCT85 10.0 

( 10.0 2SNOV85 10.0 llllfC65 10.0 
( 10.0 399-1-7 """" H l 10.0 17JAN88 10.0 16JAH66 10.0 
( 10.0 """" 10.0 l!IFEB86 10.11 21FEB86 10.0 
( 10.0 ''"''' 10.0 ,.., ... 

l 10.0 ,...,. 10.0 
( 10.0 250CT85 10.0 17AI'IIl6 10.0 ,,.,.,. 10.0 

10DEC85 ( 10.0 "'''"' 10.0 27WAY86 10.0 
399-1-3 02.lLB5 H ( 10.0 WAN811 ( 10.0 

'"""' H ( 10.0 14f8lall ( 10.0 399--4-1 D2.Jll.85 ~ ~ 10.0 699-SSOElSA 02.ll85 H • 
"""'' ( 10.0 """"' ( 10.0 23JLLB6 10.0 29J..l85 H ( 10.0 
26SEP85 ( 10.0 """" ( 10.0 23AOOI6 ~ 10.0 27AU::BS ( 10.0 
2o40CT86 ( 10.0 ""'"" ( 10.0 2-458'86 10.0 26SEP6S ( 10.0 
2SHOV86 ( 10.0 280CTB6 ( 10.0 2o40CT85 ( 10.0 
WAH86 ( 10.0 399-1-8 29DCT65 ~ 10.0 06DEC86 ( 10.0 11DEC85 ( 10.0 

'""""' ( 10.0 !DilfC65 10.0 17JAN66 ( 10.0 20JANB6 ( 10.0 

'"""" ( 10.0 WAN86 ( 10.0 IBFEI06 ( 10.0 20FEB86 ~ 10.0 

"""' ( 10.0 18FEB66 ( 10.0 "'""'" ( 10.0 1!1ILIR66 10.0 
211WAY86 ( 10.0 '""""" ( 10.0 18APR86 ( 10.0 """" ~ 10.0 

21AI'R86 ( 10.0 ""'"' ( 10.0 22WAY86 10.0 
399-1--4 1 ...... 5 H ( 111.0 201.1AY86 

H ~ 10.0 
23JlL85 H ( 10.0 399-2-1 17.JU<85 10.0 399--4-7 01JU.SS H < 10.0 



R:AA Coaipliance Ground~Water t,k:onitoring Data 
300 Area Process Trenches, June 1985 thru Way 1986 

TABLE 0.3 Raw Data 

Co1111tituent.List"' Site Specific Constituents A88 1,1,2~T PP8 

fell Date Rep Lab Concentration Well "'" Rep Lab Concentration Well O.te Rllp Lab Concentration lei I "'" Rep Lab Coocent.rat ion 

----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 2UNBS H < 10.0 399-1-4 19AI ... 

l 
10.0 399-2-1 23.llll6 

H ! 10.0 399-4-7 01J.L85 1 H < 10.0 
1 H < 10.0 24SEPSS 10.0 2011-"'6 10.0 01..US5 2 ~ ~ 10.0 
2 H < 10.0 SOOCT86 10.0 23SEI'86 10.0 OU.L85 3 10.0 

• ~ ~ 10.0 11DE<86 10.0 300CT85 10.0 30.AL85 H < 10.0 
10.0 15JAN88 10.0 DlillB:86 10.0 30.lL85 1 H < 10.0 

1 H < 10.0 12FEB88 ~ 10.0 "'""' 10.0 30J.L85 2 H < 10.0 
2 H < 10.0 1711AR811 10.0 21FEII83 10.0 ao.u.s5 a 

H l 10.0 

' H ~ 10.0 23APRII8 ~ 10.0 2111Al08 l 10.0 22AW16 10.0 
10.0 2'''"" 10.0 22AI'IOl6 10.0 22JLG85 1 10.0 

1 < 10.0 2711AY86 10.0 
""""' 2 < 10.0 

2 < 10.0 399-1-5 , ...... H < 10.0 """"' . < 10.0 

• < 10.0 31J.l85 

~ l 10.0 399-3-10 OULBS H < 10.0 2558'85 < 10.0 

< 10.0 31J.LB5 1 10.0 01J.l.B5 1 H < 10.0 250CT85 

H l 10.0 

H ~ 10.0 31J.l..BS 2 10.0 01JJ..85 2 H 10.0 250CT85 s 10.0 
s 10.0 """" 10.0 01JJ..85 3 H 10.0 21NOV85 10.0 

< 10.0 
"""" 1 

10.0 SO.llll6 H 10.0 18JAN88 10.0 

l 
10.0 

"""" 2 
10.0 30J.l.B5 1 H 10.0 - < 10.0 

10.0 27SEP86 < 10.0 30J.1..85 2 H 10.0 1311AR86 < 10.0 
10.0 2911CT86 

H ~ 10.0 30J.l.B5 3 H 10.0 1 ...... < 10.0 
10.0 290CT85 S 10.0 """'' 10.0 221MY86 < 10.0 
10.0 11DE<86 < 10.0 

"""'' 1 
10.0 

16JAN88 < 10.0 22N..015 2 10.0 399-8-2 18J..N85 H < 10.0 
399-1-2 ,....,, 

~ ~ 
10.0 12fE!la8 < 10.0 """'' . 10.0 22JU...85 H < 10.0 

1 10.0 1711Al08 < 10.0 3058'85 10.0 19Alr:i85 < 10.0 
2 10.0 """" < 10.0 230CT86 10.0 2658'85 < 10.0 

&U~-¥ 3 H < 10.0 ""''"' < 10.0 230CT85 s H 10.0 230CT85 < 10.0 

"' 29.llll6 H < 10.0 21NOV86 10.0 05DEr85 

l 
10.0 . 

29.ll.85 1 H < 10.0 399-1-6 ,. ...... 
~ ~ 10.0 111JAte8 10.0 20JAN86 10.0 

"' "' 29.ll.85 2 H < 10.0 22J.l85 10.0 1!IFEIII8 10.0 21Flll86 10.0 

• H < 10.0 """" l 
10.0 """"" 10.0 21l11ARB6 10.0 

< 10.0 2458l66 10.0 """"' 10.0 """" 10.0 
1 < 10.0 230CT85 10.0 2211AY86 10.0 2DIIAYU < 10.0 
2 ~ 10.0 D41lEC85 10.0 • 10.0 15JANB6 ~ 10.0 39i-3-7 25.J.Je5 ~ ~ 10.0 699-519-E13 25.JI..N65 ~ ~ 10.0 

< 10.0 12FEil88 10.0 2Ul.B5 10.0 22..K.L85 10.0 

H ! 10.0 ....... l 10.0 20NXJI5 10.0 19Alr:i85 < 10.0 
s 10.0 21APRJlll 10.0 2658'85 10.0 2458'85 < 10.0 

10.0 2'''"" 10.0 280CT85 10.0 3oocras < 10.0 
10.0 25NOV85 10.0 110Er85 < 10.0 
10.0 399-1-7 """" H < 10.0 17JANI6 10.0 16JAN88 < 10.0 
10.0 """" < 10.0 19FEIIl8 10.0 21FEB88 

l 
10.0 

10.0 26SEP85 < 10.0 """"" 10.0 """"" 10.0 
( 10.0 250CT85 ( 10.0 """"' 10.0 22APR88 10.0 

100Er85 ( 10.0 "'""" ( 10.0 27W.Y86 10.0 
399-1-3 02J.LB~ ~ l 10.0 14JAHBI! ~ 10.0 

10.0 1"""' 10.0 39i-4-1 02.Jll.B5 ~ ~ 10.0 699-S3DEI6A 02.ll.85 H • 10.0 1811AR86 ( 10.0 23Jll.B6 10.0 29Jll86 H ~ 10.0 
( 10.0 21APRII6 ( 10.0 23Al.lal6 ( 10.0 27Alr:i86 10.0 
( 10.0 2DitiAY86 < 10.0 24SEP85 23.0 2658'85 ( 10.0 

~ 10.0 280CT85 17.0 240CT85 ( 10.0 
10.0 399-1-6 290CT85 ( 10.0 D6De:85 ( 10.0 uoo:as ~ 10.0 

( 10.0 1000:85 ( 10.0 17JAN86 ( 10.0 20JAN86 10.0 
( 10.0 14JAN86 ( 10.0 "''""' ( 10.0 "'""' ( 10.0 

~ 10.0 16FEBB6 ~ 10.0 """"" ( 10.0 "'""" ~ 10.0 
10.0 161Wl66 10.0 IBAPR66 ( 10.0 22APRB6 10.0 

21APR86 ( 10.0 2211AYU ( 10.0 221MY88 ( 10.0 
399-1-4 1 ...... 5 H < 10.0 201t1AY86 ( 10.0 

23Jl1.65 H < 10.0 399-2-1 17JU<85 H ( 10.11 399-4-7 01JI.L85 H < 10.0 
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RCRA Co.pliance Ground-Water t.lonitoring Data 
300 Area Process Trenches, June 1985 thru Way 1986 

TAll.£ G.3 Raw Data 

Constituent List = Site Specific Constituent "' C7B SllFIIlf PPB 

tell .... Rep Lab Concentration loll .... Rep Lab Concentration loll .... Rop Lab Concentration loll .... Rep Lab Concentration 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-1-1 26JIMBS l 1,000 399-1-4 300CT85 ( 1,0011 399-2-1 23SEPBS ( I ODD 399-4-7 3o.u..as ( 1,000 

I 1,000 1108:85 ( 1,000 3DDCTas 

! 
1;ooo 30Jl1..85 1 l 1,000 

2 1,000 15JAH86 ( 1,000 060f016 I 000 30.JU...85 2 1,000 • ( 1,000 12ffll88 1,100 20JAN8& 1:ooo 30JU...BS 3 1,000 
( 1,000 1711ARB6 l 1,000 21FEBl6 1,000 """" ( 1,000 

I ( 1,000 23AI'II88 1,000 1- 1,000 22ALCBS 1 ( 1,000 
2 ( 1,000 2311AY88 1,000 22APR86 1,000 =· 2 

( 1,000 

' l 
1,000 2111\YM ( 1,000 22AU:l85 3 ~ 1,000 
1,000 399-1-5 ......... 

l 
1,0011 2SSEP85 1,000 

I 1,000 31Jl1.85 1,000 399-3-10 01J.l.B5 ( 1,000 2511CT86 ~ 1,000 
2 1,000 81JJ..85 1 1,0011 D1J.1.85 1 ( 1,000 21HOV85 1,000 • ~ 1,000 81J.1.81i 2 1000 DU.U5 2 1,000 16JAN86 

l 
1,000 

1,000 """" l 1;ooo OIJ.U5 3 1,000 20f8l88 1,000 

! 
1,000 21ALX:IIS 1 1,000 30JU5 1,000 I ...... 1,000 
1,000 21ALX:IIS 2 l·8!m 30J.LBS 1 1,000 """"' 1,000 
1,000 27511'85 ( 3DJ.l.85 2 1,0110 2MYB8 1,000 
1,000 290CT85 ~ 1;ooo !10Jll85 3 1,0110 
1,000 lii<Cll6 1,000 22.10016 1,000 399-8-2 1B.ILN85 ( 1,000 
1,000 15JANII8 ~ 1000 22Al.Kll5 1 1,000 22J.l..BS ( 1,000 
1,000 12ffll88 t;ooo 22NJll5 2 1,000 19AU:lBS ( 1,000 

1711ARB6 ( 1000 22Al.QIS 3 l 1,000 255a'85 ( 1,000 
399-1-2 .......,, 3,000 22APR88 ~ 1;ooo 30SEP85 1,000 """" ( 1,000 

I 

l 
1,000 ,...y .. 1,000 230CTBS 1,000 060f016 ( 1,000 

2 1,000 21HOVBS ( 1,000 20JAN86 ( 1,000 • 1,000 399-1-8 """" l 
1,000 IIIJAHl8 

l 
1,000 '"""" ( 1,000 

1,000 ......... 1000 I<HIIl6 1·888 "'""" ~ 1,000 
I ( 1,000 """" 1:ooo 1- 18APR86 1,000 

"' 29lli6 2 ( 1,000 24SEP85 1,000 """"' 1:ooo 2DIMYB8 2,380 . ........ , . ( 1,000 "'"'' ~ 1,000 2211AY88 1,000 
~ 

"""'' ( 1,000 041l8:86 1,000 699-S19-El3 2SJ..N85 l 1,000 
N -·"~r I ( 1,000 16JAH8fl ( 1,000 399-3-7 2 ....... 

! 
1,000 22JJ...B5 1,000 

2 ( 1,000 12FEB88 ( 1,000 ......... 1,000 19Al.CB5 1,000 • ( 1,000 """"' ( 1,000 20AI.m5 1,000 24S!:P86 ( 1,000 
( 1,000 21APR86 ( 1,000 2658'85 1,000 3DDCT86 ( 1,000 
( 1, ODD .... v .. ( 1,000 280CT85 1, OliO UDEC86 ( 1,000 
( 1,000 25NOV85 1, OliO 16J.\N86 ( 1,000 
( 1,000 399-1-7 """"' ( 1,0011 17JAN8& I 000 21FEBl6 ( 1,000 
( 1,000 """" ~ 1,000 I!IF8IIIl 1:1oo , ..... ( 1,000 

l 1,000 26SEP86 1,0011 "'""" ~ 1,000 22APR86 ( 1,000 
1,000 260CT86 ( 1,000 17A,.,.. 1,000 2111\Y86 ( 1,000 
1,000 IOI<Cll6 ~ 1,000 "''""' ( 1,000 

14JANS8 1,000 699-S!IOElSA 02.US5 

l 
1,000 

399-1-3 02.U86 ( 1,000 14FE086 l·~~ 399-4-1 02.US5 ( I 000 29.ll86 1,000 
( 1,000 "'"""' ( 23.Jl1BS l 1;ooo """"' 1,000 
( 1,000 '"""" ( t;ooo 23ALOIS 1,000 26S!PBS 1,000 

l 1,000 2mi\Y88 ( 1,000 2458'85 1,000 240CT85 1,000 
1,000 280CT8S ( I 000 llDB:BS ~ 1,000 
1,000 399-1-8 29DCT85 ( 1,000 061l8ll6 

l 
1;ooo , ..... 1,000 

( 1,000 !Oil£<65 ~ 1,000 17JAN88 1,000 20F8l86 ( 1,000 
( 1,000 UJANII8 1,000 IIIFE!Jl6 1,000 I"""' ( 1,000 
( 1,000 16FE!l66 ( 1,000 I- 1,000 22APR86 ~ 1,000 
( 1,000 '"""" ~ 1,000 """"' 1, 000 22W.Y86 1,000 
( 1,000 """" 1,000 2211AY88 ( 1,000 

2DliAY86 ( 1,000 
399-1-4 1......,, ( 1,000 399-4-7 Dl.US5 ( I ODD 

23Jl1.85 ( 1,000 399-2-1 """" ( 1,000 OU.l.8S 1 ( 1:ooo 
I"""' ( 1,000 23JU.86 ~ 1,000 llUl.BS 2 ( 1,000 
2458'85 ( 1,000 """" 1,000 Ol..JU.BS 3 ( 1,000 



ll:RA CoJ~pl iance Ground-later Wonitoring Dah 
300 Area Process Trenches, June 1985 thru lolay 1986 

TABLE G.3 Raw Data 

Constit.I.Jent U:st =Site Specific Constituent = C80 AIMIHIU PfB 

Jell Date Rep lab Concentration Well Date Rep lab Concentration Well Date Rep lab Concentration lei I Date Rep Ub Concentr~t.ion 
----------------------------------------- ----------------------------------------- ----------------------------------------- ----------------------------------------
3911-1-1 2 ....... "' 399-1-4 300CTBS 1SO 399-2-1 23SEI'86 118 399-4-7 30Jll86 '"' I 180 llDECBS < ao.o 300CT85 "' 30JlL86 1 270 

2 liD IS.IAN88 < ao.o 05DEC85 63.0 30JlUI5 2 '" ' 176 '"'""" 61.8 20JAI06 

l 
ao.o 30JLUI5 3 380 

270 111''"" < 60.0 21FE!Il6 60.0 22AL08S 176 
I 240 23AI'R88 74.0 ,....,. 50.0 22Al.C85 1 170 
2 250 231,1Y88 < 60.0 22AI'R88 50.0 22Al.C85 2 170 

' 260 2711AY88 60.0 22Al.C85 3 180 ,,. 399+5 ......... 240 25SEP85 112 
I "' SIJJ..85 "' 399-3-10 01JJ..86 "' 250CT85 "' 2 "' 31JJ..85 I 230 01JJ..86 1 230 21HOV85 < 42.6 

' "' 31..lL86 2 210 01JJ..86 2 250 16JANB6 < 30.0 

"' 21AI..Ca5 "' o1.u.e5 3 210 20F!ll86 60.8 
170 21AI"" I '" 30.u.e5 "' '"""" < 50.0 

~ 
.... 21AOOBS 2 "' ao.u.e5 1 "' , ...... 68.0 
47.0 2758'85 '" ao.u.e5 2 '" 22lMYB6 < 50.0 
50.8 290CTBS 180 30.l.l86' 190 

1 
50.0 llDECBS < 30.0 """"' 130 399-8-2 18Jl.N86 140 
60.0 15JAHB6 < 30.0 22At.Gi5 1 180 22J\UI6 170 
60.0 '""""' 60.8 """"' 2 180 19ALCBS '" 1111AR88 ( 60.0 """"' ' 175 25SEP86 118 

3911-1-2 2Q~6 "' """"" ~ 60.0 30SB'95 '" 230CT86 190 
I "' ,..,, .. 60.0 230CTB!i 170 05DEBS ~ 47.0 
2 "' 21NOVB6 60.0 20JAN86 .... 
' uo 399-1-5 18J..II85 170 18JAI06 

1 
30.0 21Fl1386 62.8 

"' ........ 186 IOFB>16 47.8 2011AR88 < 50.0 
I 290 """" 160 ....... 50.0 , ...... 68.0 
2 "' 2458'85 110 """" 68.0 "'"'"' < 60.0 

"' 
, ............. 3 "' 230CTBS 88.0 ""'"' < 60.0 
21N.X:86 "' D<J<r& 62.0 699-S19-El3 25.JLN86 130 

~ 2~6 1 "' 15JAHB6 < .... 399-3-7 25.lJII6 176 22Jl1.86 165 
w 21AlA386 2 "' '""""' .... 24Jl1B6 270 19AI..Ca6 165 

' "' """"' < 60.0 20N..OI5 '" 24SEP86 98.0 

"' 21AI'R88 < 60.0 25SEP86 120 300CT86 180 
!70 ""'"' < 60.0 280CT85 "' 1108:86 < 30.0 

< 30.0 25HOV85 61.0 15JAN88 < 30.0 
< 45.0 399-1-7 '"""' 240 17.1AN116 < 30.0 21FE11l6 60.6 
< .... """"" 110 IOFB>16 60.8 2,..,.,. < 60.0 
< 50.0 ..SEI'85 180 '"""" < 60.0 """" < 60.0 
< 50.0 "'"" 188 """" 60.0 27YAY8fl < 60.0 
< 50.0 IDJ<r& < "·' '"""' < 50.0 

14JANII6 < ao.o 699-S3DE15A 02JlL85 "' ~-1-3 02JJ..66 176 I<FE!l66 < 49.8 399-4-1 ........ 240 29.IU.66 "' '"""' 180 '""""' ~ 60.0 , ...... 178 27Alll85 '" 2"""' 120 "''"" 60.0 "''"'" '" 26SS'85 "' 26SEP85 "' 201MY88 < 60.0 """' 110 240CT85 , .. 
24DCT85 "' 280CT86 , .. uoa:a5 ~ .... 
25HOV8S 66.0 399-1-8 290CT86 180 06D<OIS < 30.0 20J»>86 30.0 
14JANB6 < 47.0 10DEC86 73.0 17JAtea < 47.0 20Fl!186 61.8 
IIFEB86 < 48.3 14JAN86 69.0 !IIFB>16 60.8 """"' < 50.0 
1111AR88 < 50.0 IIIFB>16 72.8 '"""" < 50.0 22APR86 < 60.0 

"""" 56.0 IIIIIAR86 < 60.0 18AI'R88 69.0 221U.Y86 < 60.0 

"'''"' < 60.0 21AI'R88 88.0 ""'"' < 60.0 
2DWAY88 .... 

399-1-4 ,......,, 176 399-4-7 01Jl1.86 210 
23.1U.66 lBO 399-2-1 17J..II85 180 01Jl1.86 1 170 

'"""' !70 23Jll_86 260 01Jl1B6 2 lBO 
2<58'65 liD """" 130 01Jll.86 3 lBO 
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RCRA Co1pl iance Groond-Watl!r t.lonitoring Data 
300 Area Process Trenches, June 1985 tllru lAy 1986 

TABLE G.3 Raw Data 

Constituent List = Tag-alongs Constituent a C78 PHOSPHA PPB 

1e II Date Rep Lab Concentrat ion We II Date Rep Lab Concentration le II Date Rap Lab Concelltrat. ion We II Date Rep Ub Concent.r<~t ion 
----------------------------------------- ----------------------------------------- ----------------------------------------- -----------------------------------------
399-l-1 25J..H85 < 1,000 399-1-4 800CTB5 ( 1,000 399-2-1 2358'86 ( 1,000 399-4-7 30JI.L85 { 1,000 

1 ( 1,000 110EC85 ( 1,000 30DCT86 ! 1,000 30JI.L86 1 ( 1,000 
2 ( 1,0[10 16JAN86 ( 1,000 05DEC86 1,000 30JlL85 2 < 1,000 
a < t,ooo t2FEB86 l t,ooo 2DJAN68 t,ooo aoJlL8s a < t,ooo 

l 
1,000 171U.R85 1,000 21FE008 1,000 22N.GBS ( 1,000 

1 1,000 23APR86 1,000 lBWAm6 1 DOD 22N.Xl86 1 ( 1,000 
2 t,ooo 231l4.Y86 < t,ooo 22AF'm6 t:ooo 22N.XlBS 2 < t,ooo 
a < t,ooo 27W.Y88 1,000 22ALC85 a < 1,ooo 

< 1,000 a99-1-5 2D..JI..M85 l 1 000 25SEPB5 l 1 DOD 
1 l 1,ooo a1.JU...85 1;ooo a99-a-10 D1..ll.BS l 1,ooo 25DCTas 1:ooo 
2 1,000 a1JlUS 1 1,000 01.Jll.B5 1 1,000 21NOVB5 1,000 
3 1, DOD a1.JU...85 2 1, 000 01.Jll.B5 2 1, ODD 16JAN86 1, ODD < 1,000 21Al.Xl85 < 1,000 01.JU...B5 a 1,000 20Fm86 < 1,000 < 1, DOD 21Al.Xl85 1 ( 1 000 30.JU...B5 1 000 1at.IAAB6 < 1, 000 < 1, 000 21Alm 2 < 1: 000 30.JU...B5 1 1: ODD 18APR86 < 1, DOD < 1,000 27SEP85 < 1,000 30.1U..B5 2 1,000 221U.Y88 ( 1,000 < 1,000 290CT85 < 1 000 3D.Il1.B5 a 1 DOD < 1,000 UDEC85 < t;ooo 22AIJ(}I5 1;ooo a99-a-2 1BJJI65 < 1,ooo 

< 1,000 15JANS6 < 1,000 22AIX85 1 1,1100 22JU.85 ! 1,000 
( 1,000 12FEBB8 ( 1,0011 22AI.b6 2 1,000 19At..GBS 1,000 

17W.Ril6 < 1 DOD 22AI..QIS 3 1 1100 25SEP85 1 ODD 
899-1-2 20J.N!IS < 1,ooo 22APR86 < 1;0011 aosEPBs ! 1;ooo 2aocras 1;ooo 

1 1,000 231MY86 ( 1,0011 230C1BS 1,000 050Bll5 1,000 
2 1,000 21NDV85 1 ODD 2DJAN86 1,000 
3 1,ooo a99-1-a 1a.Jl.MBS l1,0011 t6JNI!8 1;ooo 20FEBBB 1,ooo 

1,000 22Jl1.85 1,000 19FEEII8 1,000 201t1AA88 < 1,000 
G) ................... 1 1,000 19Al.k::65 1,000 14JU&S l 1,000 18APR88 < 1,000 

29.11.85 2 1,000 24stPBS 1,000 17APRI8 1,000 20WAY88 ( 1,DOO 
....._. 29.11.85 3 1,0011 230CT85 1,000 221MY88 1 0011 
oo 21ALCB5 1,000 114DEC85 < 1,000 ' 899-S19-El3 2S.l.N85 < l,DOO 

1 1,000 15JAN88 ( 1,000 399-3-7 25J..NI5 1,000 22.J.L85 < 1,000 
2 < 1,000 12FEBB8 ( 1,000 24.JU...B5 1,000 19AI..G65 ( 1,000 
3 < 1,000 14W.RBB ( 1,000 20AUQ35 1,000 24SEP85 1,000 

( 1,000 21APR811 ( 1,000 25SEP8i 1,000 30DCTBS 1,000 < 1,000 23WA.Y88 < 1,ooo 28DCTas 1,000 uoe:es 1,ooo 
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APPENDIX H 

GRAPHS OF ANALYTICAL DATA 

Appendix H contains graphical presentations for the chemical constituent 

data collected between June 1985 and May 1986 at the 300 Area Process Trench 

monitoring network. All replicate data have been averaged before plotting the 

results. 

The graphs present time lines for each well, with the well denoted on the 

graph by an abbreviation of its designation. To minimize overplotting, the 

wells have been split into two groups. The first group consists of those wells 

most immediately adjacent to the process trenches (i.e., 1-1 to 1-8). The 

second group consists of the remaining wells, which are more distant. 

For plotting purposes the wells will be identified by the following 

abbreviations and unique line style with in each plot. 

Plot 1 

We 11 1-1 1-2 1-3 1-4 1-5 1-6 1-7 1-8 

Abbreviation 11 12 13 14 15 16 17 18 

Plot Well 2-1 3-10 3-7 4-1 4-7 8-2 S19-E13 S30E15A 

Abbreviation 21 310 37 41 47 82 

S19 S30 

The plots are given in the same constituent ordering as all of the data tables 

and summaries. The following constiuents have not been plotted because they 

were not sampled at more than a few wells or appeared very seldom in the 
analysis results. 

H .1 



A04 - Zinc !01 - Acetone 

A05 -Calcium !02 - Hexane 

A23 - Thalli urn !03 - MECYPEN 

B40 BIS2EPH !04 - MEBUPHT 

!28 - TAF 

!63 - BUT 

!99 Unknown 

H.2 
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APPENDIX I 

ADDITIONAL QUALITY CONTROL INFORMATION 

This appendix contains results of interlaboratory comparisons conducted 
with data from the RCRA Compliance Ground-Water Monitoring Project. These 
results are presented in three sections: results of comparison of anions 
(October 1985 through May 1986), metals (February through May 1986), and three 

selected volatile organic compounds (November/December 1985 through May 1986). 
Each section includes an introduction that names the laboratories involved in 
the comparison, describes the tables, and gives the regression formulas used 
to compare differences in analysis values determined by the laboratories. 

This appendix also contains results of EPA's performance evaluation for 
Water Pollution Study Number WP016, the first such study in which UST 
participated. These results are presented in a copy of the evaluation form 
received from EPA. 

1.1 



The following tables show anion data from interlaboratory comparison from 
WHC, HEHF, and UST. 

The comments column notes laboratory differences that may be significant. 
Differences greater than two standard deviations from the UST value, based on 
regression formulas from Environmenal Protection Agency {EPA) Performance 
Evaluation studies(a), are noted. Differences of 10% or greater are noted for 

concentrations that are outside the range of values to which the regression 
formulas apply. Other outlying values are also noted. 

The number in parentheses in the comments column after the notation ">2s" 
is the magnitude of two standard deviations. according to the EPA regression 

formulas. This value is given to put relative differences into perspective. 
The "2s" criterion for significant differences may be slightly stringent 

because there is no "true va 1 ue" i nvo 1 ved. If one 1 a bora tory is on the high 
side of the "true concentration", and another is on the low side, the 
separation between two valid values could be =4s. 

The comment "dilution" indicates the UST analysis was based on a dilution 
that was not optimal. A more appropriate dilution would bring the results 
closer to the values reported by the other laboratories. This problem has 
been addressed by the laboratory and in the future, optimum dilutions will be 
used to assess anion concentration. 

Regression formulas are as follows: 

Fluoride 
Chloride 

s = 0.0296T + 0.0184 
s = 0.0269T + 0.745 

Range: 0.12 
Range: 14.6 

2.6 mg/~ 
235 mg/~ 

(a) Personal communication from Paul W. Britton, Staff Statistician, Quality 
Assurance Branch, Environmental Monitoring and Support Laboraty (USEPA), 
Cincinnati, OH 45268, FTS 684-7325. Documents dated 10/84, received 
3/30/86. 11 Estimation of Acceptance Limits for Drinking Water Laboratory 
Performance Evaluation" and "Estimation of Acceptance Limits for Water 
Pollution Laboratory Performance Evaluation. 11 
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Nitrate (as N) s = 0.025T + 0.0209 Range: 0.15 9.1 mg/~ 

(as Nitrate) 0.66 - 40.3 mg/~ 
Phosphate s = 0.0348T + 0.0046 Range: 0.018 3.69 mg/c 
Sulfate s = 0.0469T + 0. 774 Range: 6. 31 98.3 mg/~ 

Where T is the true concentration, in mg/C. 

In the tables, the following definitions apply: 

WHC = Lab results from Westinghouse Hanford Company 
HEHF = Lab results from Hanford Environmental Health Foundation 
UST = Lab results from United States Testing Company. 

1.3 



TABLE 1.1. Results of Anion Analysis (October 1985) 

Well Code Well Name WHC 
Fluoride (££b) 

HE He usT Comments 

1873 199-H4-5 160 70 <500 All OK 

1877 199-H4-3 220* 290 <500 

1878 199-H4-4 360 280 <500 

1890 199-H3-1 250 150 <500 

4402 399-2-1 430 430 <500 

4403 399-1-1 460 430 <500 

4407 399-1-4 440 420 <500 

4410 399-4-1 310 270 <500 

4802 699-S19-El3 300 250 <500 

0899 0899 <10 <100 <500 

* The amount of F by specific electrode is 0.22 ppm. An organic peak very 
close to F {superimposed) broadens the peak, so spike recovery appears 
very low. 

Well Code Well Name WHC 
Chloride (££b) 

HEHF UST Comments 

1873 199-H4-5 4,400 4,970 3,580 

1877 199-H4-3 5,100 4,510 5,160 

1878 199-H4-4 4,900 4,300 4,540 
1890 199-H3-1 8,900 7,700 7,760 
4402 399-2-1 13,600 13,300 11 '700 
4403 399-1-1 10,200 7,800 8,320 

4407 399-1-4 5,500 5,100 4,880 

4410 399-4-1 8,900 7,850 7,790 

4802 699-S19-El3 17 '900 18,500 14,800 >2s (1770 ppb} 

0899 0899 10 <500 <500 
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TABLE !.1. Results of Anion Analysis (October 1985) (cont) 

Well Code Well Name WHC 
Nitrate (~eb) 

HEHF UST Comments 

1873 199-H4-5 20,200 21,300 19,300 

1877 199-H4-3 890,000 1,960,000 1,040,000 

1878 199-H4-4 330,000 362,000 392,000 

1890 199-H3-1 67,000 83,800 72,500 

4402 399-2-1 23,400 25,900 22,300 

4403 399-1-1 22,600 23,100 21,500 

4407 399-1-4 25,400 28,500 25,300 

4410 399-4-1 10,600 12,200 9,420 >2s (655 ppb) 
4802 699-S19-E13 17.600 22.500 16,100 >2s (990 ppb) 
0899 0899 300 420 <500 

Well Code Well Name WHC 
Phos ~hate (~~b) 

HEH; uSi Comments 

1873 199-H4-5 <500 <500 <1,000 All OK 
1877 199-H4-3 <500 <500 <1,000 
1878 199-H4-4 <500 <500 <1,000 
1890 199-H3-1 <500 <500 <1,000 

4402 399-2-1 <500 <650 <1,000 

4403 399-1-1 <500 <500 <1,000 
4407 399-1-4 <500 <500 < 1 '000 
4410 399-4-1 <500 <500 <1,000 
4802 699-S19-El3 <500 <500 <1,000 

0899 0899 <500 <500 <1,000 
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TABLE !.1. Results of Anion Analysis (October 1985) (cont) 

Sulfate (~~b) 
Well Code Well Name WHC HEHF UST Comments 

1873 199-H4-5 39,000 37,500 43,900 

1877 199-H4-3 92,000 74' 000 110,000 

1878 199-H4-4 65,000 62,000 83 '900 >2s (9420 ppb) 

1890 199-H3-1 70,000 67,000 86,200 >2s (9630 ppb) 

4402 399-2-1 14,300 11,000 13,700 

4403 399-1-1 14,400 10,000 13,500 

4407 399-1-4 14,000 11 '100 14,300 

4410 399-4-1 24,200 19,400 24' 100 
4802 699-S19-El3 48,000 50,500 53,000 

0899 0899 <100 <400 <500 
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TABLE I. 2. Results of Anion Analysis (November/December 1985) 

Well Code Well Name WHC 
Fluoride (~~b) 

HEHF UST Comments 

1873 199-H4-5 160 140 <500 A 11 OK 

1877 199-H4-3 70 360 <500 

1878 199-H4-4 180 160 <500 

1890 199-H3-1 260 230 <500 

4402 399-2-1 410 410 <500 

4403 399-1-1 450 440 <500 

4407 399-1-4 400 390 <500 

4410 399-4-1 320 320 <500 

4802 699-S19-El3 300 290 <500 

0899 0899 <2 <100 <500 

Well Code Well Name WHC 
Chloride (EEb} 

HEHF usT Comments 

1873 199-H4-5 4,200 4,100 3,550 All OK 
1877 199-H4-3 5,000 6,800 5,490 
1878 199-H4-4 3,400 3,300 2,920 
1890 199-H3-1 9,800 8,600 8, 360 
4402 399-2-1 14,800 15,000 15,100 
4403 399-1-1 6,700 6,500 5,950 
4407 399-1-4 17,000 17,200 15,200 
4410 399-4-1 8,400 7,800 7,580 
4802 699-S19-E13 16,600 15,400 15,000 
0899 0899 11 <500 <500 
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TABLE !.2. Results of Anion Analysis (November/December 1985) (cant) 

Well Code Well Name WHC 
Nitrate (~~b) 

HtHF UST Comments 

1873 199-H4-5 20,000 22,000 19,600 

1877 199-H4-3 896,000 990,000 816,000 

1878 199-H4-4 23,200 25,000 23,300 

1890 199-H3-1 61,200 66,000 47,100 30% difference 

4402 399-2-1 23,200 24,000 24,400 

4403 399-1-1 23,200 24,000 22,200 

4407 399-1-4 21,700 23,000 22,100 

4410 399-4-1 10,000 10,800 9,470 

4802 699-S19-El3 18,800 20,000 18,800 

0899 0899 <8 <200 <500 

Well Code Well Name WHC 
Phos~hate (~~b) 

HtHF UST Cormnents 

1873 199-H4-5 <500 <500 <1,000 All OK 

1877 199-H4-3 <500 <1,000 

1878 199-H4-4 <500 <500 <1,000 

1890 199-H3-1 <500 <500 <1 ,000 

4402 399-2-1 600 520 <1 ,000 

4403 399-1-1 <500 <500 <1,000 
4407 399-1-4 <500 <500 <1 ,000 

4410 399-4-1 <500 <500 <1,000 
4802 699-S19-El3 <500 <500 <1 ,000 

0899 0899 <100 <500 <1,000 
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TABLE 1.2. Results of Anion Analysis {November/December 1985) (cant) 

Well Code Well Name WHC 
Sulfate (~~b) 

HEHF USi' Comments 

1873 199-H4-5 37,200 37,000 37,300 

1877 199-H4-3 87,500 88,000 97,900 

1878 199-H4-4 30,600 31,000 28,900 

1890 199-H3-1 64,500 70,000 52,600 >2s (6480 ppb) 

4402 399-2-1 14,200 14,500 15,800 

4403 399-1-1 13,800 14,100 13,200 

4407 399-1-4 14,000 14,300 14,400 

4410 399-4-1 23,800 24,000 23,600 

4802 699-S19-E13 91,500 47,000 48' 100 WHC high 
0899 0899 ~5 < 1 '000 <500 
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TABLE !.3. Results of Anion Analysis (January 1986) 

Well Code Well Name WHC 
Fluoride (~~b) 

HEHF UST Comments 

1874 199-H4-6 250 200 <500 All OK 

1877 199-H4-3 180* <500 1,330 

1878 199-H4-4 400 340 567 

1890 199-H3-1 280 210 531 

4402 399-2-1 330 290 <500 

4403 399-1-1 460 430 <500 

4407 399-1-4 410 390 <500 

4410 399-4-1 330 300 <500 

4802 699-S19-El3 310 260 521 

0899 0899 <2 <100 <500 

* F electrode/Organic interference 

Well Code Well Name WHC 
Chloride (~~b) 

HEHF usi Comments 

1874 199-H4-6 7,200 6,800 6,930 All OK 
1877 199-H4-3 5,700 6,800 6,990 
1878 199-H4-4 4,500 4,800 3,710 
1890 199-H3-1 9,500 9,500 9,090 

4402 399-2-1 25,000 24,900 22,200 
4403 399-1-1 11,100 10,500 11,000 
4407 399-1-4 11,300 12,100 10,700 
4410 399-4-1 9,500 9,000 7,840 
4802 699-S19-El3 17,100 15,600 14,900 
0899 0899 <5 <50 <500 
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TABLE !.3. Results of Anion Analysis (January 1986) (cont) 

Nitrate (QQb) 
Well Code Well Name WHC HEHF UST Comments 

1874 199-H4-6 26,000 27,400 27,100 

1877 199-H4-3 1,430,000 1,400,000 2,830,000 high (dilution) 

1878 199-H4-4 235,000 248,000 225,000 

1890 199-H3-1 61,000 63,100 52,400 18% lower 

4402 399-2-1 27,000 28,200 25,700 

4403 399-1-1 25,000 25,700 24,200 

4407 399-1-4 24,000 25,400 23,100 

4410 399-4-1 11,000 11,500 8,700 >2s (620 ppb) 

4802 699-S19-E13 18,700 19,400 18,700 
0899 0899 <10 <200 <215 

Well Code Well Name WHC 
PhosQhate (QQb) 

HEHF UST Comments 

1874 199-H4-6 <200 <500 <1 ,000 All OK 
1877 199-H4-3 <200 <500 <1,000 
1878 199-H4-4 <200 <500 <1,000 
1890 199-H3-1 <200 <500 <1,000 
4402 399-2-1 680 540 <1,000 
4403 399-1-1 <200 <500 <1,000 
4407 399-1-4 <200 <500 <1 '000 
4410 399-4-1 <200 <500 <1,000 
4802 699-S19-E13 <200 <500 <1,000 
0899 0899 <50 <500 <1 ,000 
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TABLE !.3. Results of Anion Analysis (January 1986) (cant) 

Sulfate (~~b) 
Well Code We 11 Name WHC HEHF UST Comments 

1874 199-H4-6 59,000 60,000 50,200 >25 ( 6260 ppb) 

1877 199-H4-3 160,000 124,000 122,000 

1878 199-H4-4 60,000 62,000 60,200 

1890 199-H3-1 73,000 74,000 58,700 >25 

4402 399-2-1 13,400 16,400 15,300 

4403 399-1-1 13,500 14,600 14,100 

4407 399-1-4 13,300 14,200 12,100 

4410 399-4-1 25,000 26,300 20,700 >25 (3490 ppb) 

4802 699-S19-E13 46,000 48,000 45,000 

0899 0899 <10 <1 ,000 <500 
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TABLE !.4. Results of Anion Analysis (February 1986) 

Fluoride (~~b) 
UST Well Code Well Name WHC HEHF Comments 

1873 199-H4-5 165 <100 <500 All OK 

1877 199-H4-3 * ~300 1,510 

1878 199-H4-4 374 695 

1890 199-H3-1 260 190 702 

4402 399-2-1 310 260 <500 

4403 399-1-1 411 410 <500 

4407 399-1-4 423 420 <500 

4410 399-4-1 296 250 582 

4802 699-S19-E13 285 240 500 

0899 0899 <10 <100 <500 

* F electrode/large interfering organic anion peak 

Well Code Well Name WHC 
Chloride (~~b) 

HEHF UST Comments 

1873 199-H4-5 4,100 9,400 <4. 240 HEHF high 

1877 199-H4-3 5,390 5,800 6,620 

1878 199-H4-4 4,520 4,520 

1890 199-H3-1 9,570 9,400 8,880 

4402 399-2-1 24,300 25. 000 23,400 
4403 399-1-1 10,400 10,800 7,140 46% 1 ow 

4407 399-1-4 7,360 10,200 7,280 HEHF high 
4410 399-4-1 10,100 11,200 10,400 
4802 699-S19-E13 16,100 16,300 15,200 
0899 0899 <20 <500 <500 
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TABLE !.4. Results of Anion Analysis (February 1986) (cont) 

Nitrate (~~b) 
Well Code Well Name WHC HtHF UST Comments 

1873 199-H4-5 21,000 22,000 21,600 

1877 199-H4-3 1,180,000 1,570,000 1,000,000 18% difference 

1878 199-H4-4 233,000 259,000 10% difference 

1890 199-H3-1 60,000 65,000 71,600 

4402 399-2-1 32,400 36,000 32,600 

4403 399-1-1 20,900 23,000 19,000 >2s (1680 ppb) 

4407 399-1-4 24,700 30,000 22,700 >2s (1320 ppb) 

4410 399-4-1 11,400 12,100 11 '900 
4802 699-S19-El3 17,900 19,400 17,800 

0899 0899 1,680 1,460 <500 high for blank 

Phos~hate (~~b) 
Well Code Well Name WHC HtHF usT Comments 

1873 199-H4-5 <500 <500 <1,000 All OK 

1877 199-H4-3 <500 <500 <1,000 

1878 199-H4-4 <500 <1,000 

1890 199-H3-1 <500 <500 <1,000 

4402 399-2-1 370 <500 <1,000 

4403 399-1-1 <500 <500 <1,000 

4407 399-1-4 <500 <500 <1,000 

4410 399-4-1 <500 <500 <1,000 

4802 699-S19-E13 <500 <500 <1,000 

0899 0899 <200 <500 <1,000 
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TABLE 1.4. Results of Anion Analysis (February 1986} (cont} 

Sulfate (~~b) 
Well Code Well Name WHC HEHF UST Comments 

1873 199-H4-5 37,000 37,000 39,400 All OK 

1877 199-H4-3 100,000 104,000 113,000 

1878 199-H4-4 54,200 59,700 

1890 199-H3-1 70,700 73,000 76,300 

4402 399-2-1 36,400 37,000 35,600 

4403 399-1-1 13,400 14,300 11,800 

4407 399-1-4 13,600 14,300 12,700 
4410 399-4-1 25,800 27,000 26,800 

4802 699-S19-E13 46,400 44,000 46,300 
0899 0899 <50 '1, 000 <500 

I. 15 



TABLE !.5. Results of Anion Analysis (March 1986) 

Well Code Well Name WHC 
Fluoride (ppb) 

HEHF UST Comments 

1873 199-H4-5 180 <100 <500 All OK 

1874 199-H4-6 260 110 507 

1877 199-H4-3 200* 1,200 1,960 

1878 199-H4-4 390 300 658 

1890 199-H3-1 280 130 652 

4402 399-2-1 360 290 <500 

4403 399-1-1 430 400 513 
4407 399-1-4 460 490 522 

4410 399-4-1 300 270 513 
4802 699-519-E\3 310 210 593 

0899 0899 <5 <100 <500 

* F electrode/IC masked by organic anion. 

Chloride (ppb) 
Well Code Well Name WHC HEHF UST Comments 

1873 199-H4-5 4,040 5,100 4,270 All OK 

1874 199-H4-6 9,300 10,000 8,980 

1877 199-H4-3 6,040 7,600 8,730 

1878 199-H4-4 4,480 6,000 4,760 
1890 199-H3-1 9,600 9,500 9,460 

4402 399-2-1 25,400 31 '100 28,700 
4403 399-1-1 9,580 12,700 9,820 

4407 399-1-4 7,170 9,500 7,450 

4410 399-4-1 10,100 10,000 10,800 

4802 699-519-E\3 16,100 16,500 16,500 

0899 0899 <10 <500 <500 
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TABLE !.5. Results of Anion Analysis (March 1986) (cant) 

Well Code Well Name WHC 
Nitrate (~~b) 

HEHF usr Comments 

1873 199-H4-5 21,200 22 '000 22,300 

1874 199-H4-6 26,000 31 '500 31,100 

1877 199-H4-3 1,650,000 1,690,000 1,940,000 13 % different 

1878 199-H4-4 164,000 175,000 200,000 13 % different 

1890 199-H3-1 63,000 64,000 74,200 14 % different 
4402 399-2-1 25,100 27,000 29,300 >2s (1640 ppb) 

4403 399-1-1 23,400 26,000 25,800 

4407 399-1-4 22,100 23,000 23,900 

4410 399-4-1 11,400 12 '700 13,000 

4802 699-S19-E13 18,600 19,000 20,600 >2s (1220 ppb) 

0899 0899 690 610 <500 

Well Code Well Name WHC 
Phos~hate (~~b) 

HEHF UST Comments 

1873 199-H4-5 <500 <500 < 1 '000 All OK 
1874 199-H4-6 <500 <500 <1,000 

1877 199-H4-3 <300 <500 <! ,000 
1878 199-H4-4 <500 <500 <1,000 
1890 199-H3-1 <500 <500 <1 ,000 

4402 399-2-1 <400 <500 <1,000 

4403 399-1-1 <500 <500 <1,000 

4407 399-1-4 <500 <500 <! ,000 
4410 399-4-1 <500 <500 <1,000 

4802 699-S19-E13 <500 <500 <1,000 
0899 0899 <500 <500 <1 ,000 
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TABLE !.5. Results of Anion Analysis (March 1986) (cont) 

Well Code Well Name WHC 
Sulfate (EEb) 

HEHF UST Comments 

1873 199-H4-5 37,900 36,000 39,500 

1874 199-H4-6 59,800 74,000 76,500 WHC low 
1877 199-H4-3 136,000 145,000 153,000 

1878 199-H4-4 48,900 52,000 60,800 >2S (7250 ppb) 
1890 199-H3-1 72,200 71,000 82,600 >2S (9300 ppb) 
4402 399-2-1 22,800 24,000 26,800 

4403 399-1-1 14,200 14,900 15,300 
4407 399-1-4 14,600 15,500 15,300 

4410 399-4-1 26,200 27,000 29,900 
4802 699-S19-E13 47,700 46,000 53,000 
0899 0899 <50 <1,000 <500 
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TABLE 1.6. Results of Anion Analysis (April 1986) 

Well Code Well Name WHC 
Fluoride (~~b) 

HEHF UST Comments 

1873 199-H4-5 170 <100 <500 

1877 199-H4-3 * <100 <500 

1878 199-H4-4 170 <100 <500 

1890 199-H3-1 250 190 <500 

4402 399-2-1 380 320 <500 

4403 399-1-1 410 370 <500 

4407 399-1-4 520 490 677 >2s (77 ppb) 

4410 399-4-1 310 260 <500 

4802 699-S19-E13 320 230 <500 

0899 0899 <5 <100 <500 

* F electrode/Large interfering organic anion peak 

Chloride ( eebl 
Well Code Well Name WHC HEHF UST Comments 

1873 199-H4-5 4,040 3,800 3,930 
1877. 199-H4-3 5,950 6,600 9,870 >2s (2020 ppb) 

1878 199-H4-4 3,190 3,400 3,490 
1890 199-H3-1 9,910 9,000 9,040 

4402 399-2-1 19,500 16,500 19,000 

4403 399-1-1 11,000 11,600 10,500 
4407 399-1-4 7,740 7,200 8,410 
4410 399-4-1 9, 720 9,000 9,520 
4802 699-S19-E13 15,900 14,400 17,000 
0899 0899 <7 <500 
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TABLE 1.6. Results of Anion Analysis (April 1986) (cont) 

Well Code Well Name WHC 
Nitrate (EEb) 

HtHF UST Comments 

1873 199-H4-5 20,600 22,000 22,400 

1877 199-H4-3 1,590,000 1,830,000 1,590,000 12% 

1878 199-H4-4 37,800 43,000 38,700 

1890 199-H3-1 60,500 63,000 54,100 

4402 399-2-1 23,200 23,000 24,600 

4403 399-1-1 21,800 24,000 23,900 

4407 399-1-4 25,500 27,000 26,200 

4410 399-4-1 11,200 11,600 10,400 >2s (710 ppb) 

4802 699-S19-E13 20,100 

0899 0899 <30 <200 <500 

Well Code Well Name WHC 
PhosEhate (EEb) 

HtHF UST Comments 

1873 199-H4-5 <500 <500 <1,000 All OK 

1877 199-H4-3 <500 <500 <1,000 

1878 199-H4-4 <500 <1,000 

1890 199-H3-1 <500 <500 <1,000 

4402 399-2-1 <500 <500 <1,000 

4403 399-1-1 <500 <500 <1,000 

4407 399-1-4 <500 <500 <1,000 

4410 399-4-1 <500 <500 <1,000 

4802 699-S19-E13 <500 <500 < 1 '000 

0899 0899 <200 <500 <1,000 
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TABLE 1.6. Results of Anion Analysis (April 1986) (cont) 

Well Code Well Name WHC 
Sulfate (QQb) 

HEHF UST Comments 

1B73 199-H4-5 3B,400 37,000 38,000 

1877 199-H4-3 129,000 136,000 32B,OOO >2S 
1878 199-H4-4 32 ,BOO 34,000 33,100 
1B90 199-H3-1 69,500 70,000 65 ,BOO 

4402 399-2-1 17,200 16,300 18,500 
4403 399-1-1 15,600 15,700 17,200 
4407 399-1-4 17,500 17,400 18,400 
4410 399-4-1 26 ,100 26,000 27,500 
4802 699-S19-El3 23,900 47,000 53.600 
OB99 0899 <30 <500 

1.21 



TABLE I. 7. Results of Anion Analysis (May 1986) 

Fluoride (~~b) 
Well Code Well Name WHC HEHF UST Connnents 

1873 199-H4-5 170 <100 <500 All OK 

1877 199-H4-3 * <100 <500 

1878 199-H4-4 220 110 <500 

1890 199-H3-1 300 230 <500 

4402 399-2-1 380 370 <500 

4403 399-1-1 420 390 <500 

4407 399-1-4 520 540 <500 

4410 399-4-1 300 310 <500 

4802 699-S19-E13 310 280 <500 

0899 0899 <4 <100 <500 

* Interference of F 

Well Code Well Name WHC 
Chloride (~Eb) 

HEHF UST Comments 

1873 199-H4-5 4,230 4,100 4,160 

1877 199-H4-3 6,330 8,600 8,960 

1878 199-H4-4 4,330 4,900 4,440 

1890 199-H3-l 8,530 8,500 8,700 

4402 399-2-1 18,500 19,600 18,000 

4403 399-1-1 12,700 13,000 14,300 

4407 399-1-4 7,260 7,500 7,890 

4410 399-4-1 11,300 11,200 11,600 

4802 699-S19-E13 16,500 18,200 16,600 

0899 0899 6 <500 <500 

I. 22 



TABLE I. 7. Results of Anion Analysis (May 1986) ( cont) 

Well Code Well Name WHC 
Nitrate (EEbl 

REHF usT Comments 

1873 199-H4-5 25,300 25,000 26,000 

1877 199-H4-3 2,080,000 2,060,000 2,890,000 28% higher 

1878 1-H4-4 135,000 143,000 125,000 

1890 199-H3-1 54,400 52,000 52,900 

4402 399-2-1 29,300 30,000 29,800 

4403 399-1-1 24,000 24,000 24,900 

4407 399-1-4 23,000 23,000 23.700 

4410 399-4-1 12,400 12,600 12,300 

4802 699-S19-E13 16,800 20,000 19,600 

0899 0899 <30 <500 

Well Code Well Name WHC 
PhosEha te ( EEb l 

HEHF UST Comments 

1873 199-H4-5 <300 <500 <1,000 A 11 OK 
1877 199-H4-3 <600 <500 <1,000 

1878 199-H4-4 <300 <500 < 1 '000 
1890 199-H3-! <300 <500 <1,000 

4402 399-2-1 370 <500 <1,000 

4403 399-1-1 <300 <500 <1,000 
4407 399-1-4 <300 <500 <1,000 
4410 399-4-1 <300 <500 <1,000 
4802 699-S!9-E13 <300 <500 <1,000 
0899 0899 <200 <500 <!,ODD 
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TABLE 1.7. Results of Anion Analysis (May 1986) (cont) 

Well Code Well Name WHC 
Sulfate leeb) 

HtHi' usi Comments 

1873 199-H4-5 42,400 44,000 42,500 UST OK 

1877 199-H4-3 158,000 190,000 222,000 

1878 199-H4-4 23,600 47,000 47,400 WHC 1 ow 
1890 199-H3-1 58' 500 61,000 58,300 

4402 399-2-1 19,300 20,000 19,500 

4403 399-1-1 17,600 27,000 17,700 HEHF high 

4407 399-1-4 18,000 18,000 18' 100 
4410 399-4-1 27,600 28,000 28,600 

4802 699-S19-E13 48,500 46,500 47,700 

0899 0899 49 <1,000 <500 
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ANALYSIS RESULTS FOR THE RCRA COMPLIANCE GROUND-WATER MONITORING PROJECT 
METALS ANALYSIS BY UST AND HEHF 

Results of analyses of metals in ground-water samples are compared, based 

on EPA Performance Evaluations. Values that differ by more than two standard 
deviations (using the EPA regression formulas) are noted in the comments column. 
For values outside the range in which the regression formulas apply, a percen
tage difference is given. 

Regression formulas are as follows: 

Barium s = 0.0679 T + 10.7 Range: 56 - 981 ppb 
Cadmium s = 0.0660 T + 0.315 Range: 1.3 - 325 ppb 
Chromi urn s = 0.0938 T + 0. 795 Range: 5.1 - 1130 ppb 
Copper s = D.0449 T + 1. 71 Range: 5.2 892 ppb 
Lead s = 0.0724 T + 1.16 Range: 11.7 - 1570 ppb 
Sodium s = 0.0516 T + 0.102 Range: 1.1 - 68. 5 ppm 

Where T is the true concentration of the constituent. 

Note that the range for sodium is in units of ppm, where those for the 
other metals are in ppb. 

The results of analyses for barium have been inconsistent between the 
laboratories. Analyses of spiked QC samples from both laboratories have been 
acceptable, indicating that matrix interference is causing the discrepancies. 
The analysis method used by UST, ICP (EPA method 6010), is thought to be less 

likely to run into difficulty with interferences than AA spectroscopy, the 
analysis method used by HEHF. It is suspected that matrix interference could 
be causing the result reported by HEHF to be high. 

(a) Personal communication from Paul W. Britton, Staff Statistician, Quality 
Assurance Branch, Environmental Monitoring and Support Labora~gE~-~~aEPA), 
Cincinnati, OH 47268, FTS 684-7325. Documents dated 10/84, 1 

3/30/86. 11 Estimation of Acceptance Limits for Drinking Water/aboratory 
Performance Evaluation 11 and ~'Estimation of Acceptance Limits or ~later 
Po 11 uti on Laboratory Performance Eva 1 uat ion. 11 

I. 25 



TABLE !.B. Results of Metals Analysis (February 1986) 

Sari urn (Q~b) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 190 41 At 100 ppb, 2s = 35.8 ppb 

1874 199-H4-6 290 37 ALL analyses, except 

1877 199-H4-3 340 97 <detection limit, 

1878 199-H4-4 140 41 differ by more than 

1890 199-H3-1 320 51 this amount(•). 

4402 399-2-1 160 63 

4568 399-4-7 170 36 

4806 399-1-5 100 22 

4837 399-1-6 '100 18 

0899 0899Q '100 '6 

(a) Analyses by UST are assumed to be accurate. 

Cadmium (~~b) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 <0.5 '2 All OK 
1874 199-H4-6 <Q,S '2 
1877 199-H4-3 '0.5 '2 
1878 199-H4-4 <0.5 <2 

1890 199-H3-1 <0.5 '2 
4402 399-2-1 <Q.S '2 

4568 399-4-7 <Q.S '2 
4806 399-1-5 '0.5 '2 
4837 399-1-6 <Q.5 '2 
0899 OB99Q <o.s '2 
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T~BLE !.8. Results of Metals ~nalysis (February 1986) (cant) 

Chromium (~~b) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 530 492 ~ll OK 
1874 199-H4-6 39 40 

1877 199-H4-3 820 733 

1878 199-H4-4 610 571 

1890 199-H3-1 50 62 

4402 399-2-1 <5 <10 

4568 399-4-7 <5 <10 

4806 399-1-5 <5 <10 

4837 399-1-6 <5 <10 

0899 0899Q <5 <10 

Well Code Well Name 
Co~eer 

HEHF 
(~~b) 

UST Comments 

1873 199-H4-5 <50 <10 ~ll OK 
1874 199-H4-6 <50 <10 
1877 199-H4-3 60 53 
1878 199-H4-4 <50 <10 
1890 199-H3-1 <50 <10 
4402 399-2-1 <50 <13 
4568 399-4-7 <50 <10 
4806 399-1-5 100 107 
4837 399-1-6 100 98 
0899 0899Q <50 <10 
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TABLE 1.8. Results of Metals Analysis (February 1986) (cont) 

Lead (QQb) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 14 <5 2s (based on HEHF) = 

1874 199-H4-6 <5 <5 4. 3 ppb 

1877 199-H4-3 <5 <5 

1878 199-H4-4 <5 <5 

1890 199-H3-1 <5 <5 

4402 399-2-1 <5 <5 

4568 399-4-7 <5 <5 

4806 399-1-5 <5 <5 

4837 399-1-6 <5 <5 

0899 0899Q <5 <5 

Sodium (QQffi) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 9,300 8,630 
1874 199-H4-6 20,600 22,300 

1877 199-H4-3 470,000 355,000 >30% difference 
1878 199-H4-4 190,000 115,000 >40% 

1890 199-H3-1 28,300 21,000 >2s (2370 ppb) 
4402 399-2-1 17,700 14,700 >2s ( 1720 ppb) 
4568 399-4-7 19,800 17,200 >25 (1980 ppb) 
4806 399-1-5 19,800 19,700 
4837 399-1-6 7,800 7,400 
0899 0899Q 250 218 
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TABLE I. 9. Results of Metals Analysis (March 1986) 

Barium (eebl 
Well Code Well Name HEHF UST Corrnnents 

1873 199-H4-5 210 42 

1874 199-H4-6 260 40 

1877 199-H4-3 650 181 

1878 199-H4-4 130 32 

1890 199-H3-1 300 50 

4402 399-2-1 160 58 

4568 399-4-7 120 34 

4806 399-1-5 <100 19 

4837 399-1-6 120 19 

0899 08990 <100 <6 All >2s(a) 

(a) Analyses by UST are assumed to be accurate. 

Cadmium ( eebl 
Well Code Well Name HEHF UST Corrnnents 

1873 199-H4-5 <0. 5 <2 All OK 

1874 199-H4-6 <0.5 <2 

1877 199-H4-3 <0.5 <2 

1878 199-H4-4 <0.5 <2 

1890 199-H3-1 <0,5 <2 

4402 399-2-1 <0.5 <2 

4568 399-4-7 <0.5 <2 
4806 399-1-5 <0.5 <2 

4837 399-1-6 <0.5 <2 

0899 08990 <0.5 <2 
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TABLE I. 9. Results of Metals Analysis {March 1986) ( cont) 

Chromium (22b) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 525 469 All OK 
1874 199-H4-6 50 41 

1877 199-H4-3 995 860 
1878 199-H4-4 383 361 

1890 199-H3-1 68 62 

4402 399-2-1 <5 <10 

4568 399-4-7 <5 <10 

4806 399-1-5 <5 <10 

4837 399-1-6 7 <10 

0899 0899Q <5 <10 

Lead ( 22b) 
Well Code Well Name HEHF usT Comments 

1873 199-H4-5 <5 <5 

1874 199-H4-6 <5 <5 

1877 199-H4-3 <5 <5 

1878 199-H4-4 <5 <5 

1890 199-H3-1 <5 <5 

4402 399-2-1 <5 <5 

4568 399-4-7 <5 <5 

4806 399-1-5 <5 <5 

4837 399-1-6 <5 <5 

0899 0899Q <5 <5 
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TABLE I. 9. Results of Metals Analysis (March 1986) (cant) 

Sodium (~~m) 
Well Code Well Name H£HF UST Comments 

1873 199-H4-5 8,600 8,730 All OK 

1874 199-H4-6 21,000 22,500 

1877 199-H4-3 520,000 568,000 

1878 199-H4-4 103,000 101,000 

1890 199-H3-1 21,000 20,800 

4402 399-2-1 13,100 13,700 

4568 399-4-7 16,000 15,800 

4806 399-1-5 16,100 16,100 

4837 399-1-6 7,200 8,020 

0899 0899Q <500 476 
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TABLE 1.10. Results of Metals Analysis (April 1986) 

Bari urn 1 ~~b) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 210 43 

1874 199-H4-6 280 40 

1877 199-H4-3 580 170 

1878 199-H4-4 150 31 

1890 199-H3-1 370 46 

4402 399-2-1 160 49 

4568 399-4-7 180 33 

4806 399-1-5 110 17 

4837 399-1-6 110 18 

0899 0899Q <100 <6 All > 2s (a) 

(a) Analyses by UST are assumed to be accurate. 

Cadmi urn (~~b) 
Well Code Well Name HEHF usi Comments 

1873 199-H4-5 <0.5 <2 All OK 

1874 199-H4-6 <0,5 <2 

1877 199-H4-3 <0.5 <2 

1878 199-H4-4 <0.5 <2 

1890 199-H3-1 <0.5 <2 

4402 399-2-1 <0.5 <2 

4568 399-4-7 <0.5 <2 

4806 399-1-5 <0.5 <2 

4837 399-1-6 <0.5 <2 

0899 0899Q <0,5 <2 
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TABLE !.10. Results of Metals Analysis (April 1986) (cont) 

Chromium (EEb) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 460 465 All OK 

1874 199-H4-6 49 49 

1877 199-H4-3 840 832 

1878 199-H4-4 126 115 

1890 199-H3-1 51 47 

4402 399-2-1 <5 <10 

4568 399-4-7 <5 <10 

4806 399-1-5 <5 <10 

4837 399-1-6 <5 <10 

0899 0899Q <5 <10 

Co~eer (EEb) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 <50 <10 All OK 
1874 199-H4-6 <50 <10 

1877 199-H4-3 <50 48 
1878 199-H4-4 <50 <10 

1890 199-H3-1 <50 <10 
4402 399-2-1 <50 13 
4568 399-4-7 <50 < 10 
4806 399-1-5 <50 15 
4837 399-1-6 <50 23 
0899 0899Q <50 <10 

!.33 



TABLE 1.10. Results of Metals Analysis (April 1986) (cont) 

Lead (EEb) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 <5 <5 All OK 

1874 199-H4-6 <5 <5 

1877 199-H4-3 <5 <5 

1878 199-H4-4 <5 <5 

1890 199-H3-1 <5 <5 

4402 399-2-1 <5 <5 

4568 399-4-7 <5 <5 

4806 399-1-5 <5 <5 

4837 399-1-6 <5 <5 

0899 0899Q <50 <10 

Sodium (EEm) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 8,300 8,550 All OK 
1874 199-H4-6 20,700 20,700 
1877 199-H4-3 500,000 542,000 
1878 199-H4-4 19,900 20,900 
1890 199-H3-1 20,900 19,500 

4402 399-2-1 11,700 13,100 
4568 399-4-7 15,600 15,900 
4806 399-1-5 12,500 13,200 
4837 399-1-6 7,900 8,400 
0899 0899Q <500 237 
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TABLE 1.1!. Results of Metals Analysis (May 1986) 

Barium (~~b~ 
Well Code Well Name REHF u T Comments 

1873 199-H4-5 220 48 

1874 199-H4-6 220 39 

1877 199-H4-3 820 248 

1878 199-H4-4 210 48 

1890 199-H3-1 230 44 

4402 399-2-1 140 52 

4568 399-4-7 150 36 

4806 399-1-5 110 21 

4837 399-1-6 140 18 

0899 0899Q <100 <6 All >2s(a) 

(a) Analyses by UST are assumed to be accurate. 

Cadmium (~~b) 
Well Code Well Name HEHF UST Cormnents 

1873 199-H4-5 <5 <2 

1874 199-H4-6 <5 <2 

1877 199-H4-3 <5 <2 

1878 199-H4-4 <5 <2 

1890 199-H3-1 <5 <2 

4402 399-2-1 <5 <2 

4568 399-4-7 <5 <2 
4806 399-1-5 <5 <2 

4837 399-1-6 <5 <2 
0899 0899Q 28 49 >2s (7.1 ppb) 
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TABLE !.11. Results of Metals Analysis (May 1986) (cant) 

Chromium (~~b) 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 421 452 All OK 

1874 199-H4-6 43 44 

1877 199-H4-3 980 916 

1878 199-H4-4 299 291 

1890 199-H3-1 40 40 
4402 399-2-1 <5 <10 
4568 399-4-7 <5 <10 
4806 399-1-5 <5 <10 

4837 399-1-6 <5 <10 

0899 0899Q <5 <10 

Well Code Well Name 
COQ!2er 

HE He 
(~~b) 

usT Comments 

1873 199-H4-5 <50 <10 All OK 
1874 199-H4-6 <50 <10 

1877 199-H4-3 <50 46 
1878 199-H4-4 <50 <10 
1890 199-H3-1 <50 <10 
4402 399-2-1 <50 <10 
4568 399-4-7 <50 <10 
4806 399-1-5 <50 26 
4837 399-1-6 <50 19 
0899 0899Q <50 <10 
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TABLE !.11. Results of Metals Analysis (May 1986) (cont) 

Lead (~~b) 
Well Code Well Name HEHF usi' Comments 

1873 199-H4-5 <5 5 All OK 

1874 199-H4-6 <5 <5 

1877 199-H4-3 <5 <5 

1878 199-H4-4 <5 <5 

1890 199-H3-1 <5 <5 

4402 399-2-1 <5 <5 

4568 399-4-7 <5 <5 

4806 399-1-5 <5 <5 

4837 399-1-6 <5 <5 

0899 08990 <5 <5 

Sodium (~~ml 
Well Code Well Name HEHF UST Comments 

1873 199-H4-5 10,000 9,300 
1874 199-H4-6 21,300 20,000 

1877 199-H4-3 560,000 638,000 12% difference 
1878 199-H4-4 46,000 48,000 
1890 199-H3-1 19,000 19,200 
4402 399-2-1 15,300 15,000 
4568 399-4-7 17,500 17,500 
4806 399-1-5 11,600 11,600 
4837 399-1-6 8,700 8,230 
0899 08990 <500 271 
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Analyses of three volatile organic compounds in ground-water samples were 
performed by PNl and UST. These results are compared based on EPA Performance 
Evaluations(a}. Values that differ by more than two standard deviations using 

the EPA regression formulas are noted in the comments column. 

Regression formulas are as follows: 

1,1,1-Trichloroethane s = 0 .130T + 0. 337 Range: 1.6 to 49.7 ppb 
Chloroform s = 0.102T + 0.198 Range: 5.9 to 102 ppb 
Perchloroethylene s = 0.127T + 0.326 Range: 6.0 to 92 ppb 

Where T is the true concentration of the constituent (in ppb). Since T is not 
known, the value from UST is used to estimate the magnitude of s, the standard 
deviation. 

{a) Personal communication from Paul W. Britton, Staff Statistician, Quality 
Assurance Branch, Environmental Monitoring and Support laboratory (USEPA), 
Cincinnati, OH 45268, FTS 684-7325. Oocuments dated 10/84, received 
3/30/86. 11 Estimation of Acceptance limits for Drinking Water laboratory 
Performance Evaluation 11 and 11 Estimation of Acceptance limits for Water 
Pollution laboratory Performance Evalution, 11 
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TABLE 1.12. Organic Analyses from PNL and UST labs 
(November/December 1985) 

1,1,1-Trichloroethane 
Well Code Well Name PNL UST Comments 

1873 199-H4-5 0.28 <10 

1874 199-H4-6 2.26 ± 0.08 <10 

1877 199-H4-3 0.49 <10 

1878 199-H4-4 0. 51 <10 

1890 l99-H3-1 0.84 <10 

4400 399-T-1 0.87 <10 

4402 399-2-1 1.29 <10 

4403 399-1-1 1. 21 <10 

4404 399-1-2 0.84 <10 

4406 399-1-3 <10 

4407 399-1-4 0.57 <10 

4408 399-8-2 17.87 ± 0.34 <10 >2s (3.0 ppb) 
4410 399-4-1 0.87 <10 
4802 699-S19-El3 0. 70 <10 
4804 699-S30-El5A 2.74 ± 0.12 <10 
4806 399-1-5 0. 55 <10 
4837 399-1-6 0.63 <10 
4839 399-3-7 <10 
4896 399-T-2 0.38 <10 
0899 0899(8) 0.09 <10 
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TABLE !.12. Organic Analyses from PNL and UST Labs 
(November/December 1985) (cont) 

Chloroform (2Qb) 
Well Code Well Name PNL UST Comments 

1873 199-H4-5 33.06 24 >2s (5.3 ppb) 
1874 199-H4-6 32.65 ± 0.97 19 >2s (4.3 ppb) 
1877 199-H4-3 35.88 26 >2s (5.7 ppb) 
1878 199-H4-4 8.68 
1890 199-H3-1 6.92 
4400 399-T-1 16.42 12 >2s (2.8 ppb) 
4402 399-2-1 15.11 
4403 399-1-1 18.38 13 >2s (3.0 ppb) 
4404 399-1-2 17.41 12 >2s (2.8 ppb) 
4406 399-1-3 12 
4407 399-1-4 13.62 11 
4408 399-8-2 1.07 ± 0.13 
4410 399-4-1 9.83 
4802 699-S19-El3 0.09 
4804 699-S30-El5A 3.59 ± 0.20 
4806 399-1-5 12.92 11 
4837 399-1-6 13.39 
4896 399-T-2 9.27 
0899 0899(8) 7.79 
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TABLE !.12. Organic Analyses from PNL and UST Labs 
(November/December 1985) (cont) 

Well Code Well Name 
Perchloroethllene 

PNL UST Conm1ents 

1873 199-H4-5 0.75 <10 

1874 199-H4-6 10.96 ± 0.04 <10 

1877 199-H4-3 3.36 <10 

1878 199-H4-4 3.06 <10 

1890 199-H3-1 3.33 <10 

4400 399-T-1 8. 58 <10 

4402 399-2-1 6.14 <10 

4403 399-1-1 4.14 <10 

4404 399-1-2 6.18 <10 

4406 399-1-3 <10 

4407 399-1-4 6.27 <10 

4408 399-8-2 13.65 ± 0.19 <10 

4410 399-4-1 7.67 <10 

4802 699-S19-El3 2.59 <10 

4804 699-S30-E15A 2. 77 ± 0.05 <10 

4806 399-1-5 4.96 <10 

4837 399-1-6 4.12 <10 

4839 399-3-7 <10 

4896 399-T-2 3.91 <10 
0899 0899(8) 0.06 <10 
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Well Code 

1873 
1877 

1878 

1890 
4400 

4402 
4403 

4404 

4407 

4408 

4410** 

4802 

4804 

4806 

4837 
4896 

0899 

TABLE 1.13. Organic Analyses from PNL and UST 
(January 1986) 

We 11 Name 

199-H4-5 

199-H4-3 

199-H4-4 

199-H3-1 

399-T-1 

399-2-1 
399-1-1 

399-1-2 

399-1-4 

399-8-2 

399-4-1 
699-S19-E13 

699-S30-E15A 

399-1-5 
399-1-6 

399-T-2 

0899(8) 

1,1,1-Trichloroethane 
PNL UST 

0.06 ± 0.02 

1.12 

1.41 ± 0.06 

0.35 

0.42 

0.78 
0.51 

0.54 

0.63 
10.62* 

0.79 
0.68 

0.17 

o. 38 
0.42 ± 0.02 

0.15 
0.05,0.07(a) 

14 

11 
<10 

22 
<10 

<10 

<10 

<10 

<10 
<10 

<10 
<10 

<10 

<10 

<10 

<10 

<10 

Corrments 

>2s (4.3 ppb) 

>2s (3.5 ppb) 

>2s (6.4 ppb) 

* Slight shift of 1,1,1-TCE retention time in 4408. Impurities could be 
present. 

** In most samples higher concentrations of trichloroethene than 1,1.1-TCE 
is observed but in 4410 much higher concentrations of trichloroethene 
are present. 
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TABLE !.13. Organic Analyses from PNL and UST Labs 
(January 1986) (cant) 

Well Code Well Name 
Chloroform (~~b) 

PNL UST Comments 

1873 199-H4-5 28.39 ± 1.46 27 All OK 

1877 199-H4-3 28.66 31 

1878 199-H4-4 25.82 ± 0.02 22 

1890 199-H3-1 5.87 <10 

4400 399-T-1 11.92 12 
4402 399-2-1 10.43 

4403 399-1-1 12.51 11 

4404 399-1-2 9.6 12 
4407 399-1-4 10.59 11 

4408 399-8-2 0.68 
4410 399-4-1 6.17 
4802 699-S19-E13 2.26 <10 

4804 699-S30-E15A 3.01 
4806 399-1-5 10.90 14 
4837 399-1-6 9.90 ± 0.25 
4896 399-T-2 4.86 
0899 0899(8) B.55,7.55(a) 11 
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TABLE 1.13. Organic Analyses from PNL and UST Labs 
(January 1986) (cont) 

Perchloroethllene 
Well Code Well Name PNL UST Comments 

1873 199-H4-5 0.03 ± 0.0 <10 All OK 
1877 199-H4-3 4.81 <10 
1878 199-H4-4 5.26 ± 0.19 <10 
1890 199-H3-1 1. 74 <10 

4400 399-T-1 7,66 <10 
4402 399-2-1 4.32 <10 

4403 399-1-1 3.25 <10 

4404 399-1-2 4.17 <10 

4407 399-1-4 4,55 <10 
4408 399-8-2 6.64 <10 

4410 399-4-1 6.14 <10 
4802 699-S19-El3 3.11 <10 

4804 699-S30-E15A 0,26 <10 

4806 399-1-5 1.94 <10 

4837 399-1-6 2, 27 ± 0.11 <10 
4896 399-T-2 1.77 <10 
0899 0899(8) 0,03 <10 
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TABLE 1.14. Organic Analyses from PNL and UST Labs 
(February 1986) 

1,1,1-Trichloroethane 
Well Code Well Name PNL UST Comments 

1873 199-H4-5 0.02 <10 All OK 

1874 199-H4-6 0.42 ± 0.01 <10 

1877 199-H4-3 0.81 ± 0.02 <10 

1878 199-H4-4 0.82 <10 

1890 199-H3-1 0.73 <10 

4400 399-T-1 1.26 <10 

4402 399-2-1 0.59 <10 

4403 399-1-1 1.60 <10 

4404 399-1-2 1.34 <10 

4406 399-1-3 1.06 <10 

4407 399-1-4 1.33 <10 

4408 399-8-2 <9.5 (~2.5)* <10 

4410 399-4-1 <10 

4802 699-S19-E13 <0.72 (~0.2)* <10 

4804 699-S30-E15A 0.20 <10 
4806 399-1-5 1.10 ± 0.27 <10 
4837 399-1-6 1.38 <10 

4839 399-3-7 0.17 <10 
4896 399-T-2 0.65 <10 
0899 0899(8) 0.30 <10 
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TABLE !.14. Organic Analyses from PNL and UST Labs 
(February 1986) (cant) 

Well Code Well Name 
Chloroform (~~b) 

PNL UST Comments 

1873 199-H4-5 24.54 25 All OK 

1874 199-H4-6 15.91 ± 0.01 17 

1877 199-H4-3 25.96 ± 0.58 29 

1878 199-H4-4 18.61 22 

1890 199-H3-1 5.47 <4,6 

4400 399-T-1 10.31 11 

4402 399-2-1 8.13 <7.8 

4403 399-1-1 11.03 11 

4404 399-1-2 11.25 11 

4406 399-1-3 11.54 12 

4407 399-1-4 10.42 10 
4408 399-8-2 0.85 

4410 399-4-1 
4802 699-S19-E13 0.31 
4804 699-S30-E15A 2.97 
4806 399-1-5 10.64 ± 0.22 10 
4837 399-1-6 10.78 10 
4839 399-3-7 3.45 

4896 399-T-2 6.70 6.8 
0899 0899(8) 1.01 
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TABLE 1.14. Organic Analyses from PNL and UST Labs 
(February 1986) (cont) 

Well Code 

1873 
1874 

1877 

1878 

1890 

4400 

4402 
4403 

4404 

4406 

4407 
4408 

4410 

4802 

4804 

4806 

4837 
4839 

4896 

0899 

Well Name 

199-H4-5 

199-H4-6 

199-H4-3 

199-H4-4 

199-H3-1 

399-T-1 
399-2-1 

399-1-1 

399-1-2 

399-1-3 

399-1-4 
399-8-2 

399-4-1 

699-S19-E13 
699-S30-E15A 

399-1-5 

399-1-6 

399-3-7 

399-T-2 
0899(8) 

Perchloroethylene 
PNL UST 

0.03 
2.33 ± 0.05 

3.00 ± 0.12 

3.08 

0.66 

2.96 
2.29 

1.98 

2.22 

4.08 

2.74 

3.98 

2.40 

0.26 

2.32 ± 0.07 

2.18 

0.81 

1. 31 
0.13 

<10 

<2.5 

<2.2 

<3.9 

<10 

<3. 7 
<10 

<10 
<3 

<4,1 

<4 

<3,1 

<10 

<10 

<10 

<2.6 
<3 

<10 

<10 
<10 

Comments 

All OK 

* Values in parenthesis (1,1,1-TCE) are estimated concentration of carbon 
tetrachloride. 1,1,1,-TCE and CC14 are poorly resolved and when CC14 is 
present in samples, determination of 1,1,1- TCE is difficult. 
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TABLE !.15. Organic Analyses from PNL and UST Labs 
(March 1986) 

Well Code Well Name 
1!1 21-Trichloroethane 

PNL UST Comments -
1873 199-H4-5 0.02 <10 All OK 

1874 199-H4-6 0.47 ± 0.01 <10 

1877 199-H4-3 7.50 ± 0.27 <5.9 

1878 199-H4-4 1.12 <10 

1890 199-H3-1 0.85 <10 

4400 399-T-1 ---- *** <10 

4402 399-2-1 0.84 * <10 

4403 399-1-1 1.06 <10 

4404 399-1-2 0.89 <10 

4406 399-1-3 0.84 <10 

4407 399-1-4 0.83 ± 0.03 <10 

4408 399-8-2 <7.89 (~2.0)** <10 

4410 399-4-1 <0.39 (~0.2) *,** <10 

4802 699-S19-El3 <0.58 (~0.2)** <10 

4804 699-S30-E15A 0.15 <10 

4806 399-1-5 0.86 <10 

4837 399-1-6 0.57 <10 

4839 399-3-7 0.32 <10 

4896 399-T -2 ---- *** <10 

0899 0899(8) 0.24 <10 
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TABLE 1.15. Organic Analyses from PNL and UST Labs 
(March 1986) (cant) 

Chloroform (~~b) 
Well Code Well Name PNL UST Comments 

1873 199-H4-5 22.24 27 All OK 

1874 199-H4-6 13.56 ± 0.02 14 

1877 199-H4-3 23.65 ± 1.67 23 

1878 199-H4-4 15.07 16 

1890 199-H3-1 3.33 <2.9 

4400 399-T-1 ---- *** <9 

4402 399-2-1 8.19 <7.9 

4403 399-1-1 9.54 <9.1 

4404 399-1-2 9.12 <9,6 

4406 399-1-3 9.41 10 

4407 399-1-4 10.17 ± 0.17 11 

4408 399-8-2 0.73 

4410 399-4-1 6.26 <6.2 
4802 699-S19-E13 0.91 
4804 699-S30-E15A 2.34 
4806 399-1-5 10.94 12 
4837 399-1-6 7.43 <7.3 
4839 399-3-7 4.35 <4.1 

4896 399-T-2 ---- *** <4.3 
0899 0899(8) 0.76 
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Well Code 

1873 

1874 

1877 

1878 

1890 

4400 

4402 

4403 

4404 

4406 

4407 

4408 

4410 
4802 

4804 

4806 

4837 

4839 
4896 

0899 

TABLE !.15. Organic Analyses from PNL and UST Labs 
(March 1986) (cont) 

Well Name 

199-H4-5 

199-H4-6 

199-H4-3 

199-H4-4 

199-H3-1 

399-T-1 

399-2-1 
399-1-1 

399-1-2 
399-1-3 

399-1-4 
399-8-2 

399-4-1 

699-S19-E13 

699-S30-E15A 

399-1-5 

399-1-6 

399-3-7 
399-T-2 
0899(6) 

Perchloroethylene 
PNL UST 

0.02 
2.23 ± 0.05 

5.45 ± 0.23 

3.31 

0.82 

2.34 

2.07 

2.48 

3.42 

••• 

2.57 ± 0.08 

4. 25 

2.13 

1.71 

0.25 

1. 95 

1.86 

1.26 

••• 
0.12 

<10 

<10 

<4,8 

<2.8 

<10 

<2 .3 

<10 

<10 

<2.3 

<2.8 
<2 

<4.4 

<2 

<10 

<10 

<10 

<10 

<10 

<10 
<10 

Comments 

A 11 OK 

• Sample 4402 has ~s ppb and 4410 has ~7 ppb trichloroethylene. 
** Carbon tetrachloride (estimated concentration given in 

parenthesis} causes poor analysis of 1,1,1-TCE. 
***Samples 4400 and 4896 broken before arrival at PNL laboratory. 
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TABLE 1.16. Organic Analyses from PNL and UST Labs 
(Apri 1 1986) 

1,1,1-Trichloroethane 
We 11 Code Well Name PNL UST Comments -

1873 199-H4-5 14.81 ± 0.90 <10 All OK 

1874 199-H4-6 16.32* 14 
1877 199-H4-3 18.52 ± 0.32 24.4 
1878 199-H4-4 0.92 <10 

1890 199-H3-l 2.92 <10 
4400 399-T-1 1.03 <10 
4402 399-2-1 0.46 <10 
4403 399-1-1 0.75 <10 
4404 399-1-2 1.32 <10 
4406 399-1-3 1.17 <10 
4407 399-1-4 1.25 ± 0.00 <10 
4408 399-8-2 <6.61 (•2.0)** <10 
4410 399-4-1 ---- ** <10 
4802 699-Sl9-El3 0.46 <10 
4804 699-S30-El5A ---- ** <10 
4806 399-1-5 0.44 <10 
4837 399-1-6 0.47 <10 
4839 399-3-7 0. 54 <10 
4896 399-T-2 ---- ** <10 
0899 0899(B) 0.13 <10 
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TABLE 1.16. Organic Analyses from PNL and UST Labs 
(Apri 1 1986) (cant) 

Chloroform (EEb) 
We 11 Code Well Name PNL UST Comments --

1873 199-H4-5 26.39 ± 1.82 27 

1874 199-H4-6 18.22* 15 

1877 199-H4-3 12.70 ± 0.64 27.1 >2S (5.9 ppb) 

1878 199-H4-4 6.92 

1890 199-H3-1 3.62 <10 

4400 399-T-1 8.95 <9,2 

4402 399-2-1 9.12 <8.9 

4403 399-1-1 9.52 <8.9 

4404 399-1-2 11.60 12 

4406 399-1-3 9.94 11 

4407 399-1-4 11.41 ± 0.17 11 

4408 399-8-2 D. 72 

4410 399-4-1 ---- ** <8 

4802 699-S19-E13 0.07 <10 

4804 699-S30-El5A ---- ** 
4806 399-1-5 11.74 12 

4837 399-1-6 11.49 12 
4839 399-3-7 7.62 <8.3 

4896 399-T-2 ** <7.2 

0899 0899(8) 0.36 <10 

* Observed broken cap, possible poor seal on 1874. 
** 4410, 4804, and 4896 broken before arrival to PNL laboratory. 
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TABLE 1.16. Organic Analyses from PNL and UST Labs 
(April 1986) (cant) 

Well Code Well Name 
Perchloroetht1ene 

PNL UST Comments 

1873 199-H4-5 9.66 ± 0.42 <10 All OK 

1874 199-H4-6 14.94 * 15 
1877 199-H4-3 12.32 ± 0.15 11.4 
1878 199-H4-4 2.98 <10 

1890 199-H3-1 1.61 <10 

4400 399-T-1 1.80 <10 

4402 399-2-1 1. 75 <10 

4403 399-1-1 1.89 <10 

4404 399-1-2 2.73 <10 

4406 399-1-3 3.03 <3.5 

4407 399-1-4 3.36 ± 0.11 <10 
4408 399-8-2 4. 26 <4.6 

4410 399-4-1 ---- ** <10 
4802 699-S19-E13 2.47 <10 
4804 699-S30-E15A ---- ** <10 
4806 399-1-5 1.71 <10 
4837 399-1-6 1. 74 <10 
4839 399-3-7 1.58 <10 
4896 399-T-2 ---- ** <10 
0899 0899(8) 0.07 <10 

* Observed broken cap, possible poor seal on 1874. 
** 4410, 4804, and 4896 broken before arrival to PNL laboratory. 
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TABLE !.17. Organic Analyses from PNL and UST Labs 
(May 1986) 

1,1,1-Trichloroethane 
Well Code Well Name PRL UST Corrunents 

1873 199-H4-5 0.27 ± 0.01 <10 All OK 

1874 199-H4-6 0.24 <10 

1877 199-H4-3 0.56 <10 

1878 199-H4-4 0.41 <10 

1890 199-H3-1 5.80 ± 0.14 <10 

4400 399-1-7 3.24 <10 

4402 399-2-1 1.14 <10 

4403 399-1-1 2.21 <10 

4404 399-1-2 2.82 <10 

4406 399-1-3 3.55 <10 

4407 399-1-4 2.24 <10 

4408 399-B-2 <3,0 * <10 

4410 399-4-1 ~o.2 * <10 

4802 699-S19-El3 0.49 <10 

4804 699-S30-E15A 0.27 <10 

4806 399-1-5 9.23 <10 

4837 399-1-6 1.69 ± 0.20 <10 

4839 399-3-7 0.54 <10 

4896 399-1-8 7.80 <10 
0899 0899 0.09 <10 

* 1,1,1 TCE results are approximate because carbon tetrachloride 
is present in these well locations. 
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TABLE 1.17. Organic Analyses from PNL and UST Labs 
(May 1986) (cont) 

Chloroform (~~b) 
Well Code Well Name PNL UST Corrments 

1873 199-H4-5 20.97 ± 0.82 29 >2s (6.3 ppb) 

1874 199-H4-6 11.18 14 

1877 199-H4-3 18.13 32 >2s (6.9 ppb) 
1878 199-H4-4 11.65 14 

1890 199-H3-1 7.75 ± 0.19 

4400 399-1-7 12.47 12 

4402 399-2-1 6.9 

4403 399-1-1 10.74 11 

4404 399-1-2 12.74 13 
4406 399-1-3 14.48 13 
4407 399-1-4 14.51 13 
4408 399-8-2 0.97 

4410 399-4-1 8.46 
4802 699-S19-E13 0. 30 
4804 699-S30-E15A 2.38 
4806 399-1-5 17.97 17 
4837 399-1-6 14.14 ± 0.45 13 
4839 399-3-7 6.45 
4896 399-1-8 6.95 
0899 0899 0. 32 
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TABLE 1.17. Organic Analyses from PNL and UST Labs 
(May 1986) (cant) 

Perchloroeth~lene 
Well Code Well Name PNL UST Corrments 

1873 199-H4-5 1.27 <10 All OK 

1874 199-H4-6 1.46 <10 

1877 199-H4-3 2.29 <10 

1878 199-H4-4 2.01 <10 

1890 199-H3-1 2.15 ± 0.06 <10 

4400 399-1-7 3.27 <10 

4402 399-2-1 2.57 <10 

4403 399-1-1 2.71 <10 

4404 399-1-2 3.12 <10 

4406 399-1-3 3.85 <10 

4407 399-1-4 3.61 <10 

4408 399-8-2 4.14 <10 

4410 399-4-1 2.74 <10 

4802 699-S19-E13 3.22 <10 

4804 699-S30-E15A 1.15 <10 

4806 399-1-5 2.56 <10 

4837 399-1-6 2.59 <10 

4839 399-3-7 2.61 <10 

4896 399-1-8 2.00 <10 

0899 0899 0.82 <10 
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TABLE !.18. Organic Analyses from PNL and UST Labs 
(June 1986) 

1,1,1-Trichloroethane 
Well Code Well Name PNL UST Cormnents 

1873 199-H4-5 0.78 ± 0.04 <10 All OK 
1874 199-H4-6 1. 76 <10 

1877 199-H4-3 !.10 <10 
1878 199-H4-4 0.56 <10 

1890 199-H3-1 3.27 ± 0.10 <10 
4400 399-1-7 1.22 <10 
4402 399-2-1 1.90 <10 
4403 399-1-1 1.36 <10 
4404 399-1-2 1.36 <10 
4406 399-1-3 1.07 <10 
4407 399-1-4 1. 21 <10 
4408 399-8-2 <3 * <10 
4410 399-4-1 <1 <10 
4802 699-519-£13 0.75 <10 
4804 699-S30-E15A 0.99 <10 
4806 399-1-5 0.88 <10 
4837 399-1-6 0.98 <10 
4839 399-3-7 1. 34 <10 
4896 399-1-8 0.54 ± 0.03 <10 
0899 08990 0.08 <10 
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TABLE !.18. Organic Analyses from PNL and UST Labs 
(June 1986) (cont) 

Well Code Well Name 
Chloroform (EEb) 

PNL UST Comments --
1873 199-H4-5 23.29 ± 0.84 22 All OK 
1874 199-H4-6 13.50 12 

1877 199-H4-3 28.34 25 

1878 199-H4-4 19.44 17 

1890 199-H3-1 10.66 ± 0.22 
4400 399-1-7 2!. 74 19 

4402 399-2-1 11.53 11 

4403 399-1-1 16.56 17.9 

4404 399-1-2 19.31 18 

4406 399-1-3 20.05 18 

4407 399-1-4 20.5 19 
4408 399-8-2 0.93 

4410 399-4-1 5.64 

4802 699-S19-El3 0.20 

4804 699-S30=E15A 4.18 

4806 399-1-5 18.04 18 
4837 399-1-6 17.87 18 
4839 399-3-7 5.73 
4896 399-1-8 10.53 ± 0.09 
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TABLE !.18. Organic Analyses from PNL and UST Labs 
(June 1986) (cant) 

Perchloroethtlene 
Well Code Well Name PNL UST Co1Tlll1ents 

1873 199-H4-5 1.91 ± 0.20 <10 All OK 
1874 199-H4-6 2.48 <10 

1877 199-H4-3 2.86 <10 

1878 199-H4-4 2.52 <10 

1890 199-H3-1 2.14 ± 0.16 <10 

4400 399-1-7 3.40 <10 

4402 399-2-1 3.79 <10 

4403 399-1-1 3.08 <10 

4404 399-1-2 3.12 <10 

4406 399-1-3 3.14 <10 
4407 399-1-4 2.69 <10 
4408 399-8-2 3.84 <10 
4410 399-4-1 2.59 <10 
4802 699-S19-E13 2.34 <10 
4804 699-S30-E15A 1.41 <10 
4806 399-1-5 2.15 <10 
4837 399-1-6 2.09 <10 
4839 399-3-7 1. 78 <10 
4896 399-1-8 1.56 ± 0.10 <10 
0899 0899Q 0.96 <10 
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WATER POLLUTION STUDY RESULTS 

PEIFOIMINCt EWILUITIQN IE~OIT 

WATEI PDLLUTID• STUDT NUMIEI VPOJ6 

- - -· . ------------------------------------------------------------------------------------SIMPLE 
"NUNIU 

tfPOIU ·nuE .UCEPTIMCE 
YILUE IILU!• LlfiiiTS 

IUUIMG 
ll11fUS -- - --

PfltFOIIUNCE 
f'IILUUIDN 

------------------------------------------------------------------------------------
TRICE IU:TILS'"" t• fiiiCIOGIIIIIS ... uri•: 

AlUIIIINUN l 1972 ZIZ' lJIG. -HlO. 1160.-ZHO. lCCE•T Ul E 
z "' ... ,, __ 

no. h•.- Ill- lCCE"UlE 

USENIC l ... '" zu.- U9 .. 266-- Hl. ICCE"ULE 
z ... ... Ut.· 244. us.-· 230. ICCEPTIISLE 

IEIYLL IUN l '" ur· zu .. - 126. Z'56.= "]16 .. lCCE,TIILf 
z '" 

- "{ 56 •• - H9 .. s·u.~ 7H. UCEPTIILf 

CIOIUUN l ... '"' zn.- HI. n•.-- HI. ICCE''T lll E 
z ... tlt .. t JU.- ll4. ltll.- Ill. lCCEPTIILE 

CO Ill T l ... '" 113.-1090 .. llZ .. -1050. ACC!,TIU! 

' zoo .... 116.- Z4~- 114 • ..: 235. acce•raaL! 

CHilOIUU" l "' Zl4" ll 1 .. - HI. 221.- 116. acce•tuLe 
z ... ... H4.- 826 .. 571.- 7'10. ICCEI'T AIL f 

COPPEll l '" ... HZ.• uz. 1"44. ~ 411. lCCEI'UU E 
z no 149 UJ.- IJO. 619.- 109. ICCEPUUE 

11tOJI l llH 1311 uza.-uao. 11"70.~1440 .. ICCEI'UILE 

' ... "' 511.- lZZ. n1.-· n•. ICCEP'TIIL E 

IIIIE.CLJRY l •••• - 50.0 34. ·- 65.' n .. 1- 61., ICCEIJTIILE 
z n.t ·n.o 10.1- zo. 1 11.4- 1'1.4 ICCEPTULE 

IIINGINESE l ••• 510 441.- 564. 461.- S'SO. ICCEI'T Ill E 

' ... ... tn.- 169. 1'"!4.- 16 ... ICCE,TIUE 

MtCIEl l ... '" 460.- ..,,_ 4Tt.-· 517. ACCE,Tlllf 
z '" ... 791.-1010 .. na . .:uoo. &CCEI'TISLE 

1.UO l ••• tll.l ..... 146 • n.t- 139. I.CCE"ULE 
z '" 

- ... 716.- .... no.- 949. ICCEI'nlll! 

------------------------------------------------------------------------------------• USfO UPON ltf!OIEliCIL C.UCULITIDIS• •• I IIEI"UENCl' 'IILUf W"EN NfCESSAliY. 
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O&Tf: 06/0J/16 

LIIOIIfDtT: MIOZJ 

-------------------~----------------~------------------~---------------------------
PUUfTEtS 

IE:POU UUE: ACCEPTlNCE 
YllUE YILUE* ll"lfS 

VAifNING 
ll"tTS 

Pl!lffOR".&NCE 
!VIlUAT ION -------------------------------------·-- _.,_ ---------- _____ .._-. ..::_---------------;,.. -- - --

TUCE NfTAl!" IN tUUOGU"S PU llTEJt: 

11NC 

ANTI"Otlt 

SIUER' 

TMAlliU" 

-STROIH IU" 

PM-UNITS 

-'SPEC. CDIIIO. 
(U,.MOS"" lT Z5 Cl 

l 

' 
l 

' 
l 

' 
' • 
' • 
' • 
' • 
' • 
' • 

' • 
l 

' 

47.9 
65.4 

Sl.t H.6- 66-9 
-••• q 54.1- 109. 

36.9- 62.6 
61.1- uz. 

16SZ 

••• 
.1660 lllB.-1930. 14lO.-tt60. 

651 Stt.- 118. 5~5.- 744. 

3'50 - 111 Hl.- U'J. 
ISO .. at) liZ.- 994. 

51.5 .... .... 4i~l- 92.9 
-l5.6 SZ.l- 106. 

ns.~· ut. 
109.- 961. 

41.]..: u.s 
511.5-- "·' 

2.60 ·z.6CJ t .. so- l.6l •·''...; 1.35 
u.o ··u.z 11.9- z1.z n.t=- zz.a 

24.5 zo.o 14.6- 26.1 16.1- 25.2 
66.4 '60.1 31.5- 14.0 44.3- 71.2 

tt.a tt.6 4.25- 11.6 6.11- 16.1 
57.5 5t.l J6.t- 79.0 ~2.z..: 7Z.9 

11.6 .•••• 1.60- 15.4 9.61- 14.4 
34.5 -]].1 Z5.6- 4Z.2 tl.t:.-·u •• 

so.o 55.1 JZ.J- 19.5 ]9.]- 72.9 
tH 125., 9o.o- 166. 101.- ·us. 

6.64> ···" 6.54- 6.13 
4.4Z ··•·'' 4.31- "·'' 

6. 51- 6.80 
4~41..: 4.,, 

olCCEPT Ul E 
ICCfPf111lE 

ICCfi'UBL E 
ICCEPU!LE 

ICCEDf'lll E 
ACCEPT UL E 

ACCEPf.ISl E 
ACCEPT All E 

lC.Cfi'TULE 
ACCEfl'fUL E 

lCCEPTUlf 
ICCEPUilE 

ACCEPT AILE 
ICCEPTIILE 

lCCEPTIIlE 
lCCEPfULf" 

lCCfPTUL E 
ICCEPTULE 

acce,.T an e 
ICC!"Ul E ... ... - 561 516.- 637 • 

IH tH.- 151 • 
S"ll.- "6lZa NOT ICCt:PJlllE 
129.~ 1,0. NOT ICCf,.TIOLf 

-------------------·----------------~-----------------------------------------------* U.Sfll UPOM Tlf!OUTtCAl CILCULUICIIIIS, Olt I REFERENCE VILUE WHEN NECESSAif'f. 
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one: 0610JI'H 

MATEI PDLLUTID• STUGT IIUMIEI WPI16 

LAIDIATOIT: WAOZJ 
----- ---------------":..---------------·-----------------__ ..;;:,. __ .:;_------------- ---- - --
PUAMETEIS 

SlfiPLI! 
ILIMIU 

IEPDIT TIUE ACCEPTAIIC! 
VALUE VALUE• LIMITS 

PEIFORIIIANC E 
EVlLUlTIOII 

--------------------~---------------·--------------------·--·----------------------

MUfULS Ill "'IIILLII;IIMS PEl L"ITU!" HXCf'l U IIDT!'a) •" 

TOTAL HUOIIESS 
US CUD)) 

CALCIUM 

SOOTUflll 

CHLORIDE 

FLUOR IDE 

SUlFATE 

1 161 161 15].- 110. 157.- 177. 
z zs .. z -Z6.1 u .. t- lo .. a zz.•- H .. o 

1 )4,.61 . 36.1 ll.O- 40.4 JZ.l- Jt.2 
z '·"' 9.10 1.zo- 11.1 1.5t- 10.9 

1 "·'" -u.D u.1- u ... • u.,..:· 21 .o 
z 0.111 cr ... oo .zit- .. uJ .'ln_- .. ut 

1 2].41 zs.t ll.t- ZI.J Zl.J- 27.1 
z 9.zt ·t.90 a.zt- u.s r.u..-u .. t 

1 22.40 ··zs.o zo.o- 21.1 n.a--27.6 
2 1.12 ·a .. oa 6 .. 14- t.Jt 6.72- t.oo 

1 t16 Itt tot.- 121. 111 .. - 126. 
z 11.1 -u.s tS.•- u.s u.1-- 2:0.1 

lCCEPTULE 
ACCEPUIILf 

aCCEPTAILE 
ICCEPTUL f 

lCCEPTllll! 
lCCEPTl8Lf 

lCCEPlULE 
lttfi'TUlE 

lC'tEPllll E 
lCCEPflll E 

ACCEPrl8l E 
lCCEPnllE 

1 1 .. 53 
z 0 .. 414 1.lf ····- '·'' O.Jtf .319- ·••t l.ll.:'t.,U NOT ACCEPTULf 

.-HI..:. .461 CHECK. FOt !RtOR 

1 
z 

55 .. 1 41 .. 7- 65,.3 46.4~ 6Z.6 
aa.a 1J .. t- z1.6 t4 .. t~ 20.6 

ACCEPTIILE 
ICCEPTULE 

NUUHNTS llf"MILLJGUMS PEl tlHI: 

IIITRlTf·NITROGfN 

QITHOI'HOSPHlTf 

1 
z 
1 
z 
1 
z 

... ]6 

6.69 

2.61 
a.u 
•• ]9 
J.B 

4.60 1.61- 5.4t 
l.ZZ S .. IJ- 1.55 

z.sa 2 .. os- z.ts 
'l,.SO 1.19- 1.19 

·1.11 t.ot- t.s• 
"].ll 2.74- 3.66 

3 .. 90- S.ZI 
6.19- 1-Zl 

1.16- z. 14 
1.26- 1-12 

r.u- 1.46 
z.as.=. J.ss 

ACCEPT AILE 
ACCEPTlll f 

lCCEI'TULf 
ACCEI'TULE 

ICCEPOSLI! 
ACCEPnll!-

• USED UPON TH[OIETJCIL CALCUlATIONS, DR A tEFERENCE YALUf WHUI NfCESSUT. 
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DATE: 06/0UU 

~ATEI POLLUTION STUOT NUNIEI ~P016 

LAIOIITOtT: WA02) - -
~-----------------------------------------------------------------------------------

PUAMET'ERS 
lfi'OIT TRUE ICCEPTlJfCE 
VALUE ~ALUE• LJNITS 

IIUNUIG 
• LOUTS 

PERFORIUNCI' 
I:VILUIT !ON - ·- .. . ------------------------------------------------------------------------------------

TDC 

PCI-IROCLOR 1212 

PCI-IROCLOR 1241 

I 
l 

1 

l 

4.oz 

1.91 

11.6 za.9- u. r 
16.7 19.9- ]).] 

4.91 2.11- 6.4) 

Z.J9 t.ts- l-IT 

]1.4- H.l 
Zl. 6- ll. '5 

1.41- 2.92 

ICCEPH8lE 
ACCEPTA'll£ 

ICCfPTIBl E 

ICCfP1A8LE 

Pt:STJCID!S Til' MICIIO,UJU P£1"-llTO: 

ALDRIN 

DIELDIUN 

••• 
DDE 

••• 
MEPTICHLDit 

NEPTICHLDI EPOllDE 

1 0.111 0.161 .0401- .120 .0611- .19T 
Z 0.411 U.6Z6 .ITS- .817 ~2'5T- .Tl'5 

1 o.uo 1.1!6 ·.ous- .na .nts- .111 
Z O.SJ6 0.484 .261- .651 .111- .608 

ACCfPU!Il E 
ACCEPTUL f 

ICCEPTULE 
lCCE•T Ul £ 

1 o. z lT 
2 0-901 

G.HO .101- .lH 
0.6~6 .JJ'5- .901 

.1 11-= .lZO ICCEPTUL E 

.407-- .IU9 CHECl FOR E~IIQR 

1 o • .,;z 
2 o.ua 

l 0.251 
z o.an 

0.1t1 .0641- .2h .auz= .195 

0.169 ····- .S2S .225- .481 

0.119 .114- .456 
0.957 .491- 1.39 

.174...; .415 

.-uo..; 1.a 

I O.tzl O.lll .0161- .194 .~61~ .174 
z o.u6 t.•U6 • .224- .645 .-zn.: .592 

I I.DT5 D.DY5 .D396~ .111 .d,ll- .tD2 
z 0.341 o.Jee .t,6- .414 .211; .441 

ICCEPTULE 
ICCEI'TI8l E 

ICCfPT A8L E 
ICCEPTULE 

ACCEPTUL E 
ICCEPTUL£ 

ACCfi'TUL E 
ICCfi'TISL E 

------------------------------------------------------------------------------------* USED UI'OII Tft'!QRETJCIL CILCUUltONS. DR I UFIEifNCE YALUE WHEN NfCESSUT. 
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WATER POLLUTIO• STUDY NUNifl WP016 

LABDRlTOIY: WAOZl - . 
~--~~-~-~-----~~---------------~------~~-------~---~~--~---~---------------~~----~--

SIN~Lf 

'liUNiflt 
lfPOII TIUf ACCE"UCE 
ULUE ULUE• liNUS 

~flti"OR,.ANCf 

EULUATION 
~--~---~--~---------~---------------~---~------~-~-~----~---4-----------------------

CHLOIOAII£ ' • 
1.57 .619- Z.l9 
5.,19 z.u- T.7o 

VOLATILE HAL~&RIONS IN NICRDCI&NS ~ER LITER: 

t.z DIC~LOIDETHlNE 

t:HLOROFOI" 

1.1,1 TRICHLOROETHANE 

TIICHLOROff~ENE 

ClR!DNTETRICHLDRIDE-

TETIICHLDROETHENf 

II OND 0 IC!tl 01 D"E T lfllll£ 

lltOIIUJFOIN 

'IUTHYLfNE CHLOIIOE 

l 

' 
l 

' 
l 

' 
l 

' 
l 

' 
l 

' 
I 

' 
l 

' 
l 

' 
l 

' 

Z9.4 15.1 JT.T- 12.1 
n.o -··n.l 46.6- ua. 

7.00 ~6.04 J.Z7- 1.55 
n.o 14.5 n.1- no. 

16,. Z -u.l IO .. Z- ZO .. l 
46.1 ·u.J" u.o- u.s 

zz.t --z2.5 u.o- 1o.o 
97 .. 4 too.z se.8- 111. 

ll.S 
52.9 

16.2 
n. J 

19.] 
107 

41.2 
11. 9 

H.s n.• 

t8.s · 11.1~ Z6.o 
·52.9 11.0- 76.2 

··-~ 10.6- 22.5 
84 .. 7 51 .. 1- 109. 

t5.6 1o.8- 21.2 
-65.-T u.4- u.9 

··1t.t tt.5- za.t 
-.,'ii .. 6 64. r- u2. 

50.1 21 .. 1- 75.1 
10.~- 14.5- n.o 

20.5 10 .. 1- 10 .. 0 
-.1.1 )0.6- 91 .. 0 

.no- z.oo 
1. 26- r.o6 
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APPENDIX J 

STATEf1ENT OF WORK: WELL DRILLING SPECIFICATIONS, 

300 AREA PROCESS TRENCHES 

The Statement of Work document presented in this appendix contains 

drilling specifications for wells to be drilled for this project. The State

ment of Work covers general requirements, quality assurance, preparations, 

construction materials, hydrologic testing, and description of work. 
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STATEMENT OF WORK 

WELL DRILLING SPECIFICATIONS 

300 AREA PROCESS TRENCHES 

August 4, 1986 
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1.0 GENERAL 

1.1 Scope of Work 

STATEMENT OF WORK 

WELL DRILLING SPECIFICATIONS 
300 AREA PROCESS TRENCHES 

August 4, 1986 

PNL-SOW.300PT 

The purpose of this contract is to furnish all labor, equipment, and some of 
the materials necessary to drill, install, develop, and test at least 17 
monitoring wells. Currently, 17 wells are planned (three clusters of three 
wells each, 7 single shallow wells and one single deep well). These wells 
are being drilled as part of the Revised Ground-Water Monitoring Plan for the 
300 Area Process Trenches. These wells will provide additional hydrogeologic 
data, help determine the extent of low-level ground-water contamination, and 
help determine the rate of movement of trace levels of hazardous chemical 
wastes within the ground water. 

The effort and materials required for this work include, but are not necessarily 
limited to: 

I. Drilling, sampling, and installing approximately one deep monitoring 
well and seven shallow monitoring wellsi 

2. Drilling, sampling, and installing three monitoring well clusters, 
each consisting of one shallow, one intermediate and one deep 
monitoring well; 

3. Hauling and placing grout, bentonite (slurry and/or pellets), and 
sand pack; 

4. Hauling and installing Schedule 40 stainless casing, caps, wire 
wrap screens, temporary steel casingsf protective steel casing; 

5. Furnishing and using bailersf pumps, and surge blocks to develop 
monitoring wells; 

6. Furnishing and using high discharge submersible pumps for aquifer 
tests: and 

7. All other related items indicated in the figures, specified herein, 
or needed for a complete and proper installation 1n accordance with 
the intent of the specifications. 
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1.2 Work Location 

All drilling sites are located in the 300 Area or immediate vicinity within 
the Hanford Site in the State of Washington, approximately 6 road miles north 
of Richland. Each well site is clearly marked and labeled in the field with 
a stake painted flourescent orange. Figure I is a map of the 300 Area showing 
existing wells and proposed new well locations. Figure 2 which covers a portion 
of the 300 Area in Figure I, shows that the locations of all the proposed new 
wells except Sl surround the Process Trenches and the North Process Pond. 
Access to the drilling locations within the area shown in Figure 2 is primarily 
by gravel covered or unimproved dirt roads. 

1.3 Construction Schedule 

Drilling for this contract shall be conducted in a single phase. Work will 
consist of constructing 17 wells; seven single shallow wells (Sl and 53 througr 
sa, Figures I and 2), one single deep well (S2, Figure I) and three well 
clusters (Cl through C3, Figure 2). Each cluster will consist of one shallow 
(approximately 60 feet deep), one intermediate (approximately 110 feet deep), 
and one deep well (approximately 160 feet deep). approximately 25 feet apart 
from one another. Construction of the wells will commence August 18, 1986 
and be completed on or before December 15, 1986. 

1.4 Working Hours 

Work will be performed on a five-day work week schedule, Monday-Friday, betweer 
the hours of 8:00 a.m. and 4:30p.m. The work will be done on consecutive 
working days over the period of the contract. Days not included in this 
schedule are those holidays observed by PNL staff. Scheduled holidays for 
the contract period are: September 1 and November 27-28, 1986. Exceptions 
may be made in the work schedule if mutually agreed upon by the Contractor 
and PNL. 

In the event that special tests (i.e., geophysical logging) must be performed 
during drilling operations, standby time will be paid. Standby time will be 
held to a minimum and is estimated to be 40 hours during the period of this 
contract. The PNL geologist and driller will both sign and date the drilling 
log for approved standby time. 

Downtime not specifically ordered by PNL will not be considered as standby 
time and no compensation will be made. 

1.5 Equipment Required 

The Contractor is required to furnish the labor and equipment necessary to 
drill, install, develop, and test these wells as specified in sections 4, 5, 
and 6 of this contract, and as shown in the contract figures. These wells 
shall be drilled by the cable tool method using drive barrel and/or hard tools. 
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Tools for pulling temporary casing shall include hydraulic jacks. At least 
two cable tool rigs shall be in continuous use during the performance of this 
work. 

1.6 Materials Required 

The contractor is not required to furnish all well construction materials 
necessary to drill, install, develop, and test these wells. Materials provided 
by PNL will be stored in the 300 Area (see Figure 2). They are specified in 
sections 4, 5, and 6 of this contract, and are shown in the contract figures. 
Water used during the drilling operations shall be obtained from the 300 Area 
Fire Station. 

1.7 Contract Figures 

The contract figures are not to scale and do not attempt to show exact details 
of well construction. Exact measurements such as completion depths, amount of 
materials used, joints, spacing, etc. shall be determined in the field by 
PNL. 

1.8 As-Built Diagrams 

As-built diagrams for each well will be maintained by the PNL geologist as 
the well is being drilled. Each diagram will be an accurate record showing 
well construction and completion. The contractor shall readily provide all 
information necessary to complete these diagrams. 

1.9 Drilling Logs 

The contractor shall keep a daily log of operations performed on each well. 
The log will be accurate and legible with entries made in continuous 
chronological order. The log shall contain the following: geologist, date, 
driller, rig number, well number, depth at beginning of shift, shift, depth 
at completion of shift, JAJ contract number, total casing (temporary and 
permanent), drill method, wet/dry sample, lithologic description, time drilling 
comments, and all other pertinent information for the completion of these 
wells. The log shall be complete, signed and dated by the driller and PNL 
geologist at the end of each day. The log shall be available to the PNL 
geologist upon request and after completion of each well. Drilling logs will 
be furnished by PNL. Figure 3 is an example of the drilling log. 

1.10 Site Geology 

The contractor should anticipate drilling in unconsolidated to consolidated 
materials, consisting of clay, silt, sand, gravel, cobbles, and boulders. 
These materials were deposited in former river channels and may be cemented, 
forming hardened layers of variable thickness. Low levels of radiological and 
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chemical contamination may be encountered during drilling. PNL will provide 
routine monitoring of the drill cuttings and fluids penetrated in each borehole. 

2.0 QUALITY ASSURANCE 

2.1 Qualifications of Drillers 

All drillers shall be licensed in the State of Washington and have a m1n1mum 
of five years cable tool drilling experience using both drive barrel and hard 
tools. In addition, each driller shall have experience in radiological and/or 
hazardous waste drilling and monitoring well construction. The contractor 
shall provide a complete list of drillers and helpers involved and enter those 
present in the drilling log. 

2.2 Compliance with Specifications 

All wells shall be constructed and completed in accordance with Chapter 173-160 
WAC, "Minimum Standards for Construction and Maintenance of Water Wells", and 
the specifications contained herein. In the event of a conflict, the technical 
specifications contained herein will be followed. Any changes or modifications 
made to these specifications must be approved by the PNL geologist. 

As required during and after construction of each well, the contractor shall 
use the materials provided for construction and installation of the monitoring 
wells and as specified for this work. 

In the event that other materials are installed which are not acceptable to PNL, 
the contractor may be required to remove or replace those unacceptable items, 
with material meeting the specified requirements. In such case, the contractor 
shall repair all damage caused in the removal and replacement at no additional 
cost to PNL. 

2.3 Well Site Inspections 

The PNL geologist shall be present at all times and will perform the Title 
III inspection and any other duties necessary to ensure the proper installation 
of the monitoring wells in strict accordance with all specifications contained 
in this contract. 

2.4 Well Abandonment 

If in the judgement of the PNL geologist, the well should be abandoned for 
whatever reason, the contractor will be instructed in writing, to abandon and 
backfill the hole with volclay grout or an equal approved, in advance, by 
PNL. If well abandonment is deemed necessary as a result of contractor 
negligence, the contractor shall be held responsible for all replacement costs. 
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3.0 PREPARATIONS 

3.1 General 

The reliability of ground-water samples analyzed for hazardous chemical wastes 
are known to be affected by drilling methods and equipment used. Therefore, 
the following precautions must be taken before and during drilling operations: 

A. Drilling Method 

Drilling shall be done by the cable tool method. Drive barrel will be used 
where possible above the water table. Hard tools shall be used thereafter. 

B. Steam Cleaning 

Drill rig and peripheral equipment (i.e., drill tools, cables, etc.) 
shall be steam cleaned before coming on site. No detergents shall be 
used with the steam. In addition, the contractor shall steam clean the 
drill rig and all equipment including the backpulled 10-in. and 12-in. 
casings, between wells (on site). The contractor shall provide and 
maintain the steam cleaning equipment. The PNL geologist will inspect 
the drilling rigs for cleanliness when they enter the 300 Area and at 
the start of construction of each monitoring well. 

C. Storage of Construction Materials 

The contractor shall use all means necessary to protect well construction 
materials before, during, and after installation • . All materials shall be 
kept off the ground on pallets, stands, racks, or sawhorses. Materials 
provided by PNL will be stored in the fenced area designated in 
Figure 2. The materials will have been factory cleaned and sealed for 
shipment. Therefore, field cleaning of materials provided by PNL will 
not be necessary. During vehicle transport from the on-site storage 
area, all materials shall be enclosed in the containers in which they 
were shipped. 

D. Tool Lubricants 

The contractor shall use only inorganic lubricants approved by PNL for 
assembling tool strings. 

E. Drilling Additives 

With the exception of water, no drilling additives will be allowed. Any 
water used during drilling operations shall be obtained from the 300 
Area Fire Station. 
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F. Drill Cutting and Water Disposal 

Drill cuttings from the saturated and unsaturated zones shall be disposed 
of by spreading and leveling in the vicinity of the well bore. Water 
pumped from the wells during development shall be disposed of in the 
vicinity of the well bore. Water pumped from the wells during aquifer 
testing shall be discharged a minimum of 1000 ft away from the well bore 
and other wells in the vicinity. In the event contaminated materials 
and/or water are encountered, disposal shall be performed in accordance 
with PNL Industrial Health and Safety Requirements. 

4.0 CONSTRUCTION MATERIALS 

4.1 General 

Materials necessary to complete the monitoring wells in all cases shall include, 
but not necessarily be limited to the items listed in this section. All of 
the items listed in this section will be provided by PNL and stored in the 
designated storage yard. 

4.2 Carbon Steel Casing and Drive Shoe (12-in.) 

Initially, carbon steel casing and drive shoe shall be new, 12-in. nominal 
diameter material, free from pits or breaks. The pipe shall be Schedule 40, 
meeting ASTM specification A53 Grade B. The individual 20 foot segments of 
12-in. carbon steel casing shall have straight beveled cuts made by the 
contractor before they are welded together. The lengths of steel pipe provided 
shall be nominal 20 foot sections. The external trailing edge of the drive 
shoe shall be filled with multiple pass welds to taper the shoe thereby 
minimizing drag during pullback. 

4.3 Carbon Steel Casing and Drive Shoe (10-in.) 

Initially, carbon steel casing and drive shoe shall be new, 10-in. nominal 
diameter material, free from pits or breaks. The pipe shall be Schedule 40, 
meeting ASTM specification A53 Grade B. The individual 20 ft segments of 10-in. 
carbon steel casing shall have straight beveled cuts made by the contractor 
before they are welded together. 

4.4 Stainless Steel Screen (10-in. telescope size) 

Stainless steel screen will be new, 10-in. telescope size, Type 304 stainless 
steel. The screens shall be of the continuous slot, wire-wound design with 
flat stainless steel plates welded to the bottom. The slot size will be 0.040 
in. The screens will have been factory cleaned and separately wrapped in 
protective polyethylene for shipment. Packers shall not be used. 

J.ll 



PNL-SOW.300PT 

4.5 Stainless Steel Screen (6-in.) 

Stainless steel screen provided by PNL shall be new, 6-in. nominal diameter, 
Type 304 stainless steel. The screens shall be of the continuous slot, 
wire-wound design with flat stainless steel plates factory welded to the bottom 
of each screened interval. The end fittings shall be double entry stub ACME 
flush screw threads. The screen slot size shall provide a minimum.of 16% 
open area with 0.040 inch slot openings and 11% with 0.020 inch slot openings. 

Screens will have been cleaned in the following manner prior to packaging: 

static bath of Troy 2108 acid mix (phosphoric A. Immerse for 5 minutes in 
acid). 

B. Pressure rinse/wash with a prescribed mixture of Troy 2702 detergent 
and cool water. 

c. Rinse with warm water. 

D. Allow to air dry. 

Screen will have been individually and separately wrapped in 4-mil. protective 
polyethylene prior to shipment. The well screen shall be manufactured by 
Johnson Division, UOP, St. Paul, Minnesota, or an equal approved, in advance, 
by PNL. 

4.6 Centralizers 

Centralizers shall be 304 stainless steel stave-type centralizers. 

4.7 Stainless Steel Casing (6-in.) 

Stainless steel casing shall be new, 6-in. nominal diameter, Type 304 stainless 
steel. The pipe shall be Schedule 10, meeting ASTM specification A312 or 
A778. The individual segments of stainless steel casing shall be flush coupled 
the same as the well screen with Schedule 40 couplings. Casing will have 
been steam cleaned and allowed to air dry prior to sealing and packaging at 
the factory. 

4.8 Artificial Sand Pack 

Artificial sand packs provided by PNL will consist of kiln dried quartz (silica) 
sand, 8-12 and 10-20 U.S. sieve size, rounded and spherical grains with a 
uniformity coefficient of less than 1.4 and 1.5 respectively. 

4.9 Bentonite Pellet Seal 

Bentonite pellet seals shall be composed of comme3cially available pellets 
that have a dry bulk density of at least 80 lb/ft and are 0.25 in. in diameter . 
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4.10 Bentonite Slurry Seal 

Bentonite slurry seals shall be a mixture of bentonite and water, with a Marsh 
Funnel viscosity of 120 seconds or greater. 

4.11 Granular Bentonite Seal 

Granular bentonite seals shall be composed of coarse granular bentonite 
crumbles, 8-20 mesh. 

4.12 Concrete Seal and Pad 

Each well shall be sealed from land surface to a minimum depth of 3 ft and a 
maximum depth of 5 ft with concrete. In addition, a 4-ft by 4-ft, 4-in. thick 
concrete pad shall be placed at the surface around the permanent well casing. 
The contractor shall provide and use wooden forms. The sack crete provided 
will be enriched with 2 lbs. of Portland cement which is also provided. The 
maximum slump of the concrete shall be 6 inches. PNL will supply a brass 
survey marker to be visibly placed in each concrete pad prior to initial 
setting. 

4.13 Well Cap 

Each well shall have a locking, removable, stainless steel cap designed to 
slipover the permanent stainless steel casing and to provide adequate clearance 
for the dedicated sampling pump hardware. 

4.14 Protective Steel Posts 

Four protective steel posts shall be set vertically in concrete in the ground 
around each well forming the four corners of a square. Each post will be 4 ft 
from the well. The posts shall be 4-in. nominal diameter and 6ft in length, 
with 4 ft extending above ground. 

4.15 Safety Paint 

Protective posts shall be painted safety yellow upon completion of the well 
and installation of the protective posts. 

5.0 HYDROLOGIC TESTING 

5.1 Water Level Measurements 

Once the water table has been reached, water level measurements will be made 
in each well at the start of each shift by the PNL geologist. PNL will supply 
all equipment for measuring water levels. 
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5.2 Ground-Water Samples 

Once the water table has been reached, ground-water samples may be collected 
from various wells by PNL. PNL will supply all necessary ground-water sampling 
equipment. 

5.3 Well Development 

Each well will be developed by bailing, jetting, pumping, and/or other 
acceptable techniques as approved by PNL. At a minimum, each well shall be 
developed until it is cleared of sand and other fine grained material, as 
determined by the PNL geologist. 

5.4 Aquifer Testing 

Aquifer testing will be performed on 13 new wells and one existing 8" diameter 
well. These tests may include but are not limited to: bailer, slug, step 
drawdown, 8-hr pumping, and 8-hr recovery tests. The contractor shall supply, 
install, and operate all aquifer testing equipment, which will include the 
following: pump, power source, flowmeter valves, and discharge line. Flow 
meters shall be new with factory certification of calibration and accuracy. 
The submersible or turbine pump for pumping the shallow 10-inch diameter wells 
with temporary casing shall be capable of producing a yield of up to 750 gpm. 
The submersible pump for pumping the intermediate and deep 6-inch diameter 
wells shall be capable of producing up to 350 gpm. A minimum of 1000 ft of 
discharge line will be required. PNL will supply equipment and personnel 
necessary for data collection. 

6.0 DESCRIPTION OF WORK 

6.1 Single Shallow Wells 

All single shallow wells shall be completed in the Glaciofluvial sands and 
gravels. Initially, each of these wells will be drilled to the top of the 
sands and gravels of the Ringold Formation with 10-in. diameter carbon steel 
casing and drive shoe. As the wells are being drilled, samples of the materials 
penetrated will be collected at 5-ft intervals and at changes in lithology by 
the PNL geologist. Sample jars will be provided by PNL. 

A straightness test will then be performed on each well. Each well must pass 
a 20-ft section of 8-in. diameter pipe over the entire depth. The 10-in. 
casing will then be backfilled with sandpack to the bottom of completion 
interval, which will be determined by the PNL geologist as each well is being 
drilled. 

A 10-ft section of 10-in. (telescope size) stainless steel screen shall then 
be installed at the bottom of each shallow well except for wells S4, S5, S8 
and the shallow C2 well. The 10-in. casing shall then be pulled back, forming 
a natural pack around the exposed 10-ft section of screen. 
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Each well will then be developed. A test pump will be installed and an aquifer 
test performed. Upon completion of the aquifer test and removal of the test 
pump, each well will be completed by installing a 10- to 25-ft section of 6-
in. (pipe size) stainless steel screen inside the 10-in. screen. Wells S4, 
SS, S8 and shallow C2 will not be tested for aquifer performance, but completed 
with 10 to 25 feet of 6-in. stainless steel screen inside the 10-in. casing. 

For all shallow wells, the top of each 6-in. well screen shall be threaded to 
6-in. diameter stainless steel casing. The stainless steel casing shall extend 
from the top of each well screen to 2 ft above the land surface. 

An artificial sand pack will then be placed between the 6-in. and 10-in. 
screens, extending upward to a maximum of 5 ft above the top of each 6-in. 
screen. A granular bentonite seal shall extend from the top of the sand pack 
to 3 to 5 ft below land surface. The PNL geologist may elect to add a 1 to 5 
foot layer of bentonite pellets in between the granular bentonite and sandpack. 
Placement of sand pack and seal shall be accomplished without a tremmie pipe 
as the 10-in. casing is being removed. 

The remaining annular space between the 6-in. and 10-in. casings shall be 
sealed with concrete as the 10-in. casing is removed completely from the 
borehole. The surface of each well will then be sealed with a concrete pad. 

A locking, removable stainless steel cap will then be placed on each well. 
Four protective steel posts will be concreted in the ground around each well 
and painted safety yellow using paint brushes. 

Each well will then be redeveloped as needed. Upon completion, the borehole 
will be inspected by PNL with the Downhole Television System to ensure that 
the wells have been constructed according to specification. Figure 4 is a 
diagram showing the construction and completion of the single shallow wells. 

6.2 Single Deep Well 

Well S-2 will be constructed to complete an existing well cluster and will be 
constructed in the same manner as deep cluster wells described in section 6.3C. 

6.3 Cluster Wells 

A. General 

Each cluster will consist of three wells, one shallow, one intermediate, and 
one deep well. The wells will be constructed 25ft apart from one another as 
shown in Figure 5. The shallow cluster wells will be completed in the 
Glaciofluvial sands and gravels, in the same manner as each of the single 
shallow wells. Shallow wells C1 and C3 will require an aquifer test and 
therefore, will need 10 inch telescoping screen. Shallow well C2 will not be 
tested and will not require a telescoping screen. The intermediate cluster 
wells will be completed within the uppermost sand and gravel layer of the 
Ringold Formation. The deep cluster wells will be completed within the next 
permeable sand and/or gravel layer in the Ringold formation. 
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B. Intermediate Cluster Wells 

Figure 6 is an as-built diagram showing the construction and completion of 
the intermediate cluster wells. These wells will be drilled to the base of 
the uppermost sand and gravel layer of the Ringold Formation with 10-in. 
diameter carbon steel casing and drive shoe. As the wells are being drilled, 
samples of the materials penetrated will be collected at 5-ft intervals and 
at changes in lithology by the PNL geologist. Sample jars will be provided by 
PNL. 

A straightness test will then be performed on each well. Each well must pass 
a 20-ft section of 8-in. diameter pipe over the entire depth. A 10- to 25-
ft section of 6-in. diameter stainless steel screen shall then be installed 
at the bottom of each well. 

The top of each well screen shall be threaded to 6-in. diameter stainless 
steel casing. The 6-in. stainless steel casing shall extend from the top of 
each well screen to 2 ft above the land surface. The segments of stainless 
steel casing shall be flush coupled. 

An artificial sand pack will then be placed directly around and above the top 
of each well screen, extending upward 2 ft. The 10-in. casing shall then be 
pulled back, exposing the section of screen. A bentonite pellet seal shall 
be placed on top of the artificial sand pack, extending upward to 5 ft above 
the water table. A granular bentonite seal shall extend from the top of the 
bentonite pellet to 3 to 5 ft below land surface. Placement of sand pack and 
seals shall be accomplished as the 10-in. casing is being removed. The method 
of placement for sand pack and seals shall be approved by the PNL geologist. 

The remaining annular space between the 6-in. and 10-in. casings shall be 
sealed with concrete as the 10-in. casing is removed completely from the 
borehole. The surface of each well will then be sealed with a concrete pad. 

A locking, removable stainless steel cap will then be placed on each well. Four 
protective steel posts will be set in place with concrete in the same manner 
as the shallow wells. Posts will be painted safety yellow. 

Each well will then be developed. Upon completion, the borehole will be 
inspected by PNL personnel with the Downhole Television System to ensure that 
the wells have been constructed according to specification. 

Aquifer tests may then be performed on all of the intermediate cluster wells, 
as determined by the PNL geologist. 
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C. Deep Cluster Wells 

Figure 6 is also an as-built diagram showing the construction and completion 
of the deep cluster wells. These wells will be completed within the next 
permeable sand and/or gravel layer of the Ringold clays, with actual completion 
depth to be determined during drilling. Each well will be drilled to the top 
of the uppermost silt and clay layer of the Ringold Formation with 12-in. 
diameter carbon steel casing and drive shoe. As the wells are being drilled, 
samples of the materials penetrated will be collected at 5-ft intervals and 
at changes in lithology by a PNL geologist. Sample jars will be provided by 
PNL. 

The well will then be continued into the Ringold Formation to the total depth 
with 10-in. diameter casing and drive shoe. The total depth will be determined 
by the PNL geologist as each well is being drilled. Split spoon or shelby 
tube sediment samples will be collected in any low permeability unit thought 
to be significantly retarding vertical ground-water movement. 

A straightness test will then be performed on each well. Each well must pass 
a 20-ft section of 8-in. diameter pipe over the entire depth. A minimum 10-ft 
section of 6-in. diameter stainless steel screen shall then be installed at 
the bottom of each well. 

The top of each well screen shall be threaded to 6-in. diameter stainless 
steel casing. The stainless steel casing shall extend from the top of each 
well screen to 2 ft above the land surface. The segments of stainless steel 
casing shall be flush coupled. 

An artificial sand pack shall then be placed at the bottom of the screen, 
extending upward at least 2 ft but not more than 5 ft above the top of the 
screen. A bentonite slurry seal composed of Volclay grout (rather than the 
pellets used in the intermediate depth wells) shall be placed by tremmie on 
top of the artificial sand pack, extending upward to a maximum of 5 ft above 
the water table. A granular bentonite seal shall extend from the top of the 
bentonite slurry seal to 5 ft below land surface. Placement of sand pack and 
seals shall be accomplished as the 10-in. and 12-in. casings are being removed. 

The remaining annular space between the 6-in. and 12-in. casings shall be 
sealed with concrete as the 12-in. casing is removed completely from the 
borehole. The surface of each well will then be sealed with a concrete pad. 

A locking, removable stainless steel cap will then be placed on each well. 
Four protective steel posts will be set in place with concrete in the same 
manner as the shallow wells. Posts will be painted safety yellow. 

Each well will then be developed. Upon completion, the borehole will be 
inspected by PNL personnel with the Downhole Television System to ensure that 
the wells have been constructed according to specification. 

Aquifer tests may then be performed on all of the deep cluster wells, as 
determined by the PNL geologist. 
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